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Prologue

AS IS INCREASINGLY RECOGNIZED, reliance on one or two methods hinders theoretical development and the accumulation of knowledge within a research program. Calls for the use of multiple methods have proliferated, and mixed-methods research is now considered to be the best practice. For the most part, methodological choices are presented as a matter of matching theoretical and methodological assumptions. Methodological debates largely ignore how mundane considerations influence methodological practices.

This volume focuses on methods in practice. It reflects our experiences, both positive and negative, with a variety of research methods, with multimethod research, and with collaborative research related to collective action and the commons. This stream of research encompasses a variety of important contemporary challenges, including the management of ocean fisheries, protection of forests and wildlife, and efforts to ameliorate climate change. The challenges in conducting research on collective action related to common-pool natural resources are typical of research on topics for which reliable data are not readily available. We highlight four themes: (1) the interlinking of methodological debates with theoretical development, (2) the advantages and limitations of multimethod and collaborative research, (3) practical constraints on methodological choices, and (4) the often problematic influence of career incentives on methodological practice.

This volume discusses a variety of particular methods: case study research, meta-analysis, collaborative field-based research programs, laboratory experiments, agent-based models, and studies that combine agent-based models with experiments. We are not covering all relevant methods, but we are drawing upon those methods with which we are most familiar from our own experiences. Two of us (Poteete and Ostrom) began with qualitative case study research. The third (Janssen) comes from applied mathematics. All three of us have learned a variety of new methods in response to theoretical and empirical puzzles. We have also engaged in collaborative research with scholars who brought different methodological skills and disciplinary perspectives to our projects. These methods reflect a range of approaches actually used in research on collective action and the commons—and more widely in the social sciences.

We have seen the tremendous value to be gained from multiple methods and collaboration. Several important theoretical breakthroughs have occurred when scholars combined a variety of methods in their research, either across a series of studies or through collaboration. The establishment of the Panel on Common Property Resource Management at the National Research Council (NRC) in 1985, for example, drew attention to the very large number of case studies—from diverse regions, resource systems, and disciplinary perspectives—in which people did not overharvest shared resources. The realization that the “tragedy of the commons” (G. Hardin 1968) could be avoided raised questions about the conditions that favored successful collective action. These questions have been addressed in subsequent case studies, but also through more broadly comparative research, including meta-analyses of case studies and large-N field studies. Processes suggested by field-based research have been evaluated in laboratory experiments and agent-based models, and, more recently, field experiments and empirically grounded agent-based models. The vitality of research on collective action and the commons can be attributed, at least in part, to cross-fertilization across methodological and disciplinary traditions.

Although the plethora of cases of successful collective action on the commons uncovered by the NRC panel inspired a number of important comparative studies, most field-based research on collective action and the commons continues to rely on case studies and small-N comparisons. The use of multiple methods within a single research project remains rare as well. The ongoing prevalence of small-N and single-method studies is surprising in light of the broad interest in identifying general conditions that influence collective action for the management of shared natural resources.

Our own experiences drew attention to a variety of practical constraints. It is often difficult to acquire data relevant for the study of collective action, and the costs of field research are significant. Scholars are also constrained by the costs of mastering multiple methods. Collaboration facilitates both comparative research and the incorporation of multiple methods, but presents its own challenges. We are particularly troubled by professional norms and career incentives that discourage collaboration and multimethod research and fail to acknowledge the practical challenges that affect methodological practices.

We recognize that our concern with practical constraints on methodological practices departs somewhat from those of most recent publications on research design. This is not a methods textbook; that is, it does not offer advice on how to apply particular methods. It is not a volume on the philosophy of science. This is a book on methodological practices. Thus chapter 1 explains why methodological practices matter. As many others have argued, scholars should start with a research question and then select methods that match their research goals and their ontological assumptions about causality. Mismatches between ideal and actual methodological practices occur, however, and not always or only because scholars are ignoring the principles of research design or disagree with a positivist model of scientific research. Practical considerations often make it difficult-to-impossible to implement the ideal research design, even when scholars are very aware of what they should do. If debates about methods ignore these practical constraints, the scholarly community is not likely to recognize the importance of addressing them. We have written this book to draw attention to these practical considerations and to encourage efforts to address them.


PART ONE

Introduction


CHAPTER ONE

Overcoming Methodological Challenges

QUESTIONS ABOUT the relative merits of alternative research strategies pervade the social sciences. What counts as an adequate explanation for social phenomena? How can we evaluate competing explanations? What standards should we apply when weighing evidence? How much and what types of evidence are convincing? Can social phenomena related to policy areas be studied scientifically? Some eminent scholars appear to agree on broad methodological goals or criteria (Brady and Collier 2004; Gerring 2001; Lieberman 2005). Explanations should be general yet precise, accurate, and well-specified. Evidence should be theoretically relevant and should identify mechanisms linking explanations to outcomes. Abundant evidence, if theoretically relevant, is valued because it enhances confidence in findings.

Despite the apparent common ground underlying the work of many scholars, methodological divides within the social sciences also run deep. As lamented by Mahoney and Goertz (2006) and E. Ostrom (2006), rival camps often cast aspersions on each other’s work rather than engage in constructive dialogue. The acrimony has several sources. The disagreements have been provoked in part by battles over induction versus deduction, poor methodological practice by some scholars, and a lack of sensitivity to diverse research goals. The stakes of the methodological debate are increased by the intertwining of methodological choice with ontological, normative, and theoretical positions, and with competition for professional status and resources (Moses and Knutsen 2007). These dynamics encourage intense and sometimes grossly unfair critiques.

The substantive focus of this book is on collective action and the commons. It is a field of research that utilizes multiple methods extensively, as well as being the one most familiar to the authors of this book. We believe that the discussion of the use of multiple methods in this research field, and the lessons we draw from our practical experiences, apply more broadly to social science in general. Therefore, we start this first chapter with a broader discussion on the methodological challenges in the social sciences.

Examples of poor methodological practice pervade social science research. Often, scholars follow “the rule of the hammer” and apply a single method indiscriminately, regardless of its suitability for a given research project. Harmonization of research goals, theory, data, and method does not, however, guarantee sound practice. One can find qualitative studies that overstate either the uniqueness or the generality of particular cases, fail to utilize relevant concepts and theories in the literature, or work with concepts that conflate multiple dimensions (Sartori 1991; compare Goldthorpe 1997). Quantitative studies sometimes use inadequate data and do not always use appropriate diagnostic checks and technical fixes (Jackman 1985; Scruggs 2007; Shalev 2007). Formal models often work with unrealistic assumptions without addressing the gap between assumptions and reality (Bendor 1988; Green and Shapiro 1994). No method is immune to poor applications.

Critics sometimes conflate methodological practice with the method itself, arguing that examples of poor application discredit the method. A method need not be abandoned because it has been poorly utilized; it makes more sense to encourage greater methodological awareness and better practices (Geddes 2003; Jackman 1985; King, Keohane, and Verba 1994; Scruggs 2007). Others fail to appreciate that research goals are varied and require diverse methods. More than three decades ago Robert Clark (1977, 10; emphasis in original) strongly warned against reliance on a single method:

A first rule should be to beware of one researcher, one method, or one instrument. The point is not to prove that the hypothesis is correct, but to find out something. To rely on a single approach is to be shackled.

Indiscriminate application of a method makes little sense, but complete rejection of a method because it is inappropriate in a particular setting or for a particular purpose is not more sensible. It is important for social scientists to recognize that all methods generate results that contain some level of uncertainty. While multiple scientific goals and trade-offs in achieving those goals are widely acknowledged (Coppedge 1999; Gerring 2001), little consensus exists on the relative importance of particular goals. Some scholars prioritize one or a few goals to such an extent that they dismiss as unscientific research that prioritizes other goals. For example, Goldthorpe (1997) includes generality as the most important criterion in his definition of causal explanation, rather than as one of several criteria (compare Gerring 2001). Consequently, he sees unique events and contingency as marking the limits of scientific inquiry. By this definition, analyses of such events are not scientific and cannot support causal inferences. Proponents of path-dependent explanations, analytic narratives, interpretive methods, and other approaches strongly disagree (Bates et al. 1998; Bennett and Elman 2006; Rogowski 2004; R. Smith 2004). As in this example, and as discussed further below, methodological controversies often reflect competition between research traditions.

Fortunately, social scientists increasingly recognize trade-offs across methods (Bates 2007; Brady and Collier 2004; Gerring 2001).1 King, Keohane, and Verba (1994), for example, point out that all methodologies have limitations; scholars should be more aware of these limits and more transparent about the limits as well as the solid contributions of their work. To overcome the limits of any one method, one needs to draw on multiple methods (Bates et al. 1998; Coppedge 1999; Granato and Scioli 2004; Jackman 1985; King, Keohane, and Verba 1994; Laitin 2003; Lieberman 2005; Scharpf 2000; Tarrow 2004). If social scientists have shared standards, no single method fully addresses all standards. Methods offer different strengths and weaknesses. Rigorous research that combines complementary methods will be superior to research that relies on any single method (Gray et al. 2007).

The pragmatism and respect for diverse methodological traditions in these reflections are welcome. Too often, however, the challenges involved in using multiple methods are themselves overlooked. Proponents of mixed methods justify their preferred combination in logical terms and illustrate the approach with a few examples. With some exceptions (Lieberman 2005; Scharpf 2000), this literature offers few specific practical suggestions.

Practical challenges can be formidable. Not all methods are equally feasible or even appropriate for all research topics (Bennett and Elman 2006; Poteete and Ostrom 2008). Lieberman’s (2005) nested analysis, for example, involves large-N analysis prior to any case study work. There are many important topics for which broadly comparative data are scarce, difficult to access, or of dubious quality. Lieberman, however, does not address these challenges. Even if data availability is not a problem, the value of a multimethod approach requires sufficient command of multiple methods. Yet considerable investment is required to gain competency in any methodology, and the benefits of methodological specialization are substantial. While these challenges are sometimes acknowledged, few social scientists make practical suggestions to address them.

This book focuses on the practical challenges that influence methodological choice. We are particularly concerned with research on topics for which data are scarce, difficult to collect, and not readily comparable. These conditions affect research on a wide variety of topics, including those concerned with informal institutions, subnational organizations, and nonelite populations. We focus on collective action for the management of natural resources, an area of research in which all of these conditions apply. For such topics, data for large-N analysis are neither available nor readily accessible, and field research is unavoidable. Researchers often need considerable contextual knowledge even to recognize the phenomenon of interest. The need to conduct intensive fieldwork limits the potential for collecting enough data to support broadly comparative analysis.

We have become strongly aware of these challenges through our own work on collective action and natural resource management. We feel that the practical challenges of conducting rigorous social science research on topics for which data are scarce, or difficult to access or to interpret, have not received adequate attention in discussions about social science research. We have seen the benefits of collaboration and the combination of multiple methods in our research. We also have firsthand experience of the challenges involved in such research, and we will discuss these throughout this book.

In this chapter, we introduce four themes that recur through the book: (1) the interlinking of methodological debates with theoretical development, (2) the advantages and limitations of multiple methods and collaborative research, (3) practical constraints on methodological choices, and (4) the often problematic influence of career incentives on methodological practice. In this book, we explicitly acknowledge the practical challenges that affect methodological choices, evaluate several strategies for addressing these challenges, and direct attention to the influence of career incentives on methodological choices in social science research. We discuss a range of options for balancing competing methodological demands under the inevitable conditions of limited resources, including a variety of techniques that we feel have been underutilized in the social sciences. We discuss the merits and limits of each method, as well as the possibilities for and constraints on combining various methods. In our discussion of constraints on methodological choice, we hope to stimulate a debate about professional incentives and other structural aspects of academia that influence how research is conducted.

This book is more about methodological practice than about methodological ideals. We thus begin this chapter with a historical overview of methodological debates, highlighting interactions among methodological practices, changing theoretical orientations, and competition for professional status and resources. We then look more closely at issues surrounding research that uses multiple methods, an approach that has gained in acceptance in recent years. This leads to a discussion of constraints on methodological choice, both practical and professional. We then explain how our substantive focus—the study of collective action in natural resource management—helps us address our four thematic concerns. The chapter concludes with an outline of the rest of the book.

SOCIAL SCIENCE DEBATES OVER THE SUPERIORITY OF PARTICULAR METHODS

The history of the social sciences can be recounted with reference to major methodological shifts. An initial reliance on qualitative analysis gave way dramatically to quantification in the early to mid-twentieth century. When this transformation began, quantification largely meant statistical analysis of large-N data sets of public opinion surveys. The last third of the twentieth century saw a surge in the use of formal models as well. Debates about the relative merits of qualitative, statistical, and formal methods contributed to several developments in the late twentieth and early twenty-first centuries: refinements of quantitative methods that attempt to better match social conditions; the rise of formal models; greater appreciation for combining multiple methods; and the spread of post-positivist methods such as discourse analysis.

The qualitative orientation of the early social sciences can be seen in the emphasis on case studies and participant observation in sociology, ethnographic field-based research in anthropology, and descriptive and normative analyses of formal legal arrangements. In the early decades of the twentieth century, many scholars embraced quantitative methods as part of a drive to make the social sciences more scientific.2 Quantitative methods began to gain currency across the social sciences in the 1920s and 1930s. The adoption of these methods accelerated at midcentury, as conveyed by references to the behavioral revolution.

The branches of the social sciences differed in their timing, pace, and preferred forms of quantification. Nonetheless, the methodological shift from qualitative to quantitative methods in the social sciences was dramatic. Psychology rapidly adopted experimental and statistical methods. Quantitative methods in economics encompassed formal models as well as experiments and statistics. For sociology, research activities during World War II marked the ascendance of survey research, experiments, and statistical forms of analysis (Platt 1986). Postwar political science shared the enthusiasm for survey research and statistical analysis, but formal modeling became widespread only in the 1980s and 1990s. In sociocultural anthropology, some interest was expressed in mathematical models in the early postwar period, but multivariate statistical analyses remained relatively rare until the 1970s (Chibnik 1985).

The role of quantitative methods in the social sciences has always been contentious. Current methodological debates echo those of a century ago, even if framed in somewhat different terms.3 Scholars concerned with methods have disagreed over (1) the goals of social research, (2) philosophical and theoretical issues, and (3) practical considerations, especially related to data quality. Methodological choices should be driven by theoretical and ontological assumptions (Hall 2003), but they also reflect underlying values and beliefs (Mahoney and Goertz 2006) and practical considerations (Platt 1986). The ontological and normative dimensions of methodological choices are not widely recognized (Mahoney and Goertz 2006). As a result, social science debates about methods involve frequent misunderstandings, with proponents of different approaches talking past each other (E. Ostrom 2006). Furthermore, because methodological discussions rarely acknowledge practical and professional considerations, they offer little guidance on how to address these constraints. In this section, we discuss controversies over the goals of social research, and how philosophical and theoretical issues interact with professional competition. We expand our treatment of practical and professional considerations in subsequent sections.

During the 1920s and 1930s, the social sciences became more institutionalized in North America. The social sciences sought recognition as sciences, and each discipline developed a more or less distinct professional identity (Guy 2003; Platt 1986). This process of institutionalization influenced methodological debates. During the prewar period, disagreements focused on the goals of social research. Should sociological research support social work to improve social conditions, seek subjective understanding of life experiences, or attempt to identify general patterns (Platt 1986)? Should the study of politics provide normative and practical guidance for administrators or objective understanding of political phenomena (Guy 2003; Lasswell 1951)? As universities set up schools of social work, public administration, and business administration alongside departments of sociology, political science, and economics, differences over goals were alleviated—but not really addressed—through the institutionalization of more focused programs of study.

Yet differences over the relative importance of theory and praxis cannot fully account for methodological debates. Scholars with common goals disagree over methods, and scholars draw on the same methods to pursue divergent goals. A lack of consensus on fundamental philosophical issues contributes to disagreements over methods. What counts as science? What model or models of causality and explanation make sense for social phenomena? In particular, do models of science and explanation developed in the natural, and especially the physical, sciences make sense for the social sciences?

Over the past century, some have embraced deductive models of science inspired by the natural sciences as a way to gain more reliable insights about social processes (King, Keohane, and Verba 1994; Przeworski and Teune 1970). Deduction involves the logical derivation of universalistic, lawlike statements of the sets of conditions associated with the outcome of interest from theoretical assumptions. Lawlike statements may be derived from formal or mathematical models, as in rational-choice approaches, or logical analysis, as in some qualitative studies. Empirical evaluations rely on the analysis of correlation, as in behavioral research or paired comparisons.4 The journal Public Choice devoted a special issue in December 2008 to the topic “Homo Economicus and Homo Politicus” (edited by Geoffrey Brennan and Michael Gillespie) with nine articles addressing the question of how to reconcile the basic differences between theories of human behavior in economics and political science. In the introduction, Brennan (2008, 431) reflects that

the ambition to find common ground on which public choice scholars and “political theorists” of a more traditional kind might have profitable exchange is not a trivial one: we start from very different conceptions of what counts as theory—even of what counts as worthwhile scholarship—and from rather different disciplinary presuppositions as to how differences in approach can most profitably be engaged and resolved.

Critics, however, argue that deductive methods do not allow for human agency and reflexivity, the influence of meaning and interpretation, or contingent relationships (Almond and Genco 1977; Hall 2003; Ragin 1987; see review in Platt 1986). If agency is taken seriously, we must allow for both creativity and differences in perspectives. But creativity and differences in interpretation mean that lawlike social patterns are unlikely to arise. Contingent relationships are possible even if questions of agency are put aside. These differences over the nature of causality have fueled heated methodological debates. In political science, both the behavioral revolution of the early postwar period and the rise of rational-choice theory in the 1980s and 1990s assumed the value of deductive-nomological reasoning. Scholars who used methods that reflected alternative ontological assumptions had difficulty gaining recognition for their work. Their frustration gave rise to the recent perestroika movement, in which constructivists and others challenged both the universality of social patterns assumed by rational choice and behavioral theories, and the dominance of statistical and formal methods associated with these approaches in the profession (Monroe 2005). Within economics, the concern that narrow rational-choice models have come to dominate much of economic scholarship is regularly expressed in the online journal Real-World Economics Review.5

Deductive-nomological reasoning suggests a mechanical view of the world, in which the same stimulus produces the same effect, ceteris paribus. Theories that view social phenomena as products of either evolutionary processes or intentional action challenge this mechanical view. Both evolutionary and intentional theories assume that individuals and organizations adjust their responses to social conditions (Alchian 1950; Brady 2004; E. Ostrom 2000; Thelen 2003). Intentional theories of human behavior assume that adaptation occurs as people struggle to solve puzzles related to the pursuit of their goals (Almond and Genco 1977; Elster 1983; Knight 1992). While some intentional theories emphasize routines and heuristics, there is always a possibility for creativity and innovation (March and Olsen 1984; Simon 1955). Evolutionary theories do not require intentionality but do require some sort of selection mechanism, such as market or electoral competition, to drive adaptation. Both forms of adaptation imply that the same circumstances will generate diverse responses across actors and changes in individual behavior over time, but that adaptations will reflect historical trajectories. Thus the same stimulus will not produce the same effect on average, and constant effects cannot be assumed. Both perspectives raise questions about the suitability of research methods that assume constant effects (Elster 1998; Hall 2003; Ragin 1987, 2000).

The choice of method tends to signal one’s theoretical perspective, as does the nature of methodological critique. Those who discount qualitative methods as incapable of evaluating general relationships signal a belief in both lawlike social relations and the relative unimportance of factors such as agency, history, and informal context. Not surprisingly, critiques of quantitative methods often charge that they do not capture the most important aspects of social conditions. Likewise, those wary of formal models worry about the level of abstraction. How can formal models adequately represent the dense networks of formal and informal institutions and cultural understandings in which human action occurs? None of these critiques really concerns the method as method; rather, they target the theoretical assumptions as reflected in methodological choices. What variables are important? What is the relative importance of formal institutions, culture, social structure, or informal institutions? How important are mass beliefs and behavior, or individual interests, beliefs, and strategic action? How are those variables related? While the behavioral revolution during the mid-twentieth century certainly fostered the rapid spread of quantitative analysis, it also redirected theoretical emphasis from formal institutions to the behavior and attitudes of individuals interacting within both formal and informal institutions. Likewise, rational-choice analysis often relies on game theory and other varieties of formal modeling, but is defined by assumptions of methodological individualism and intentional action.

Yet the influence of theory—and the implied influence of ontology—on methodological practice cannot be assumed and should not be overstated.6 Theoretical changes can and do occur independently of changes in methodological practice (Hall 2003; Platt 1986). Sometimes, methodological challenges seem to drive theoretical arguments rather than the other way around (Lieberson 1991, 318). Indeed, sophisticated methods sometimes crowd out theory altogether (Achen 2002, 2005). We argue that methodological choices are often driven as much by data availability or career incentives. When career survival is at stake, practical considerations can squeeze out concerns about matching theory and method. The link between methods and career prospects can, however, be expected to influence the tenor of methodological—and theoretical—debates.

Sometimes, methodological and theoretical debates take on existential overtones. When a particular theory and associated methods become extremely widespread, for example, proponents of alternative approaches may worry about their own academic survival. Proponents of new theories—and associated methods—also face an existential fight for recognition and survival. The degree of (perceived) existential threat depends on the extent to which fellowships, job opportunities, publishing outlets, and research grants are open (or closed) to diverse theories and methods. The recent perestroika movement in political science, for example, presented itself as defending against methodological hegemony, conjuring images of political scientists conspiring to control journal outlets and professional associations.7 This was not simply a methodological critique but a call to action against presumed tyranny. While the inflammatory public language associated with the perestroika movement may be unusual, the layering of methodological debates with value judgments and competition for professional recognition and resources is commonplace.

Despite references to “revolutions” and paradigm shifts, new social science theories and methods have not fully displaced their predecessors. Rather, each new theory and method has added another strand. Constructivists, institutionalists, and postmodernists coexist with behavioralists and structuralists. Despite the history of theoretical and methodological competition and critique, scholars also engage in creative synthesis. The current appreciation for methodological pluralism may be interpreted as a product of the survival and adaptation of approaches that were once perceived to be under existential threat. Promotion of methodological pluralism favors a theoretical eclecticism that should decrease concerns about existential threats to particular approaches, and should thus decrease the intensity of methodological debates.

MULTIPLE METHODS: PROMISES AND CHALLENGES

There are many reasons for social scientists to welcome methodological pluralism and greater use of mixed methods. No single method overcomes all challenges. Case studies and small-N comparative research designs offer advantages for concept and theory development as well as evaluation of hypothesized causal sequences and mechanisms (Bates 2008; Bates et al. 1998; Collier, Brady, and Seawright 2004; Coppedge 1999; Lieberman 2005). Rich explanations of particular cases are often valuable substantively and theoretically (Mahoney and Goertz 2006; Rogowski 2004). Yet, as is widely recognized, small-N studies offer an uncertain foundation for positing or evaluating general relationships.

Formal methods seek to build logically coherent models and discern their logical implications. Their emphasis on logical consistency facilitates the distillation of parsimonious yet general hypotheses and guides the choice of statistical techniques (Achen 2002, 2005; Bates et al. 1998; Granato and Scioli 2004).8 The high level of abstraction in formal models, however, raises questions about their empirical applicability (Green and Shapiro 1994). The controlled conditions in experimental research provide greater confidence in the internal validity of observed relationships. The external validity of general relationships can best be evaluated, however, through analysis of a large number of nonexperimental observations (Goldthorpe 1997; King, Keohane, and Verba 1994) as well as through field experiments (see Cardenas 2003; Cardenas, Stranlund, and Willis 2000; Henrich et al. 2004; List 2004).

Small-N qualitative studies can suggest the plausibility of formal models but provide little leverage in assessing the generality of relationships. The broad comparisons required to evaluate the generality of hypothesized relationships demand some form of quantitative analysis. Where quantitative analysis once meant regression-based analysis, options for quantitative analysis of empirical social science data now include Qualitative Comparative Analysis (QCA) and fuzzy-set Qualitative Comparative Analysis (fs/QCA) (Ragin 1987, 2000) as well as probabilistic, likelihood-based, and Bayesian statistics (Gill 2004).9 This methodological menu includes options for scholars who hold varied ontological assumptions about the social world.

Mixed methods take a variety of forms. A researcher might use different methods to address different research questions or contexts. Or different methods might guide different stages of a research program (Lieberman 2005). Increasingly, scholars strive to use two or more methods at each stage of research. Those concerned with general causal patterns draw on quantitative and qualitative methods (Coppedge 1999; Lieberman 2005; Tarrow 2004). Combinations of formal and qualitative methods address concerns about logical coherence and causal processes in contingent relationships where there is no expectation of generality (Bates et al. 1998). Others contend that scholars should seek logical coherence and evidence for causal processes, and should test for the generality of relations by drawing on formal, qualitative, and quantitative methods (Granato and Scioli 2004; Laitin 2003). Scholars who develop agent-based models use role games and experiments to collect data as well as involving stakeholders in the validation of their models (Barreteau, Le Page, and Aquino 2003; Bousquet et al. 2002; Gurung, Bousquet, and Trébuil 2006). Other scholars combine their formal models with ethnographic observations (Bharwani et al. 2005; Huigen, Overmars, and de Groot 2006).

The use of multiple methods, however, does not guarantee methodologically superior social science research. Some question the extent to which formal, qualitative, and quantitative research methods are actually complementary. Several recent publications have argued that different methods reflect different assumptions about the nature of causality, and have called for greater care in matching methods to ontological assumptions (Bennett and Elman 2006; Clark, Gilligan, and Golder 2006; Hall 2003; Mahoney 2003; Ragin 1987, 2000).

There are also limits to the feasibility of multimethod research. Hypotheses about complex causal relationships imply complex statistical models that stretch the limits of available data. Statistical analyses often add interaction terms or dummy variables to model contingent effects and multiple causal paths (Clark, Gilligan, and Golder 2006; Pontusson 2007), but these additional variables consume degrees of freedom in a context of limited data availability (Shalev 2007). Other techniques developed to address causal complexity, such as the analysis of time-series-cross-sectional data and hierarchical models, may strain the technical skills of both the researcher and the audience (Shalev 2007).

Mahoney and Goertz (2006) contend that interaction effects, dummy variables, hierarchical models, and other similar statistical fixes do not accurately reflect the relationships posited in the underlying theories. The assumption that observations are independent, for example, is called into question by globalization, diffusion effects, and actor-centered theories that emphasize strategic interactions. Even some quantitatively oriented scholars question the appropriateness of standard statistical techniques. In recent years, new techniques have been proposed to incorporate interdependence (Signorino 1999), Bayesian statistics (Dion 1998; Gill 2004), and Boolean logic (Braumoeller 2003; Ragin 1987, 2000). The verdict is still out on whether these new techniques match underlying assumptions better than does regression-based statistics.

Too often, the development of ever-more sophisticated techniques seems to be an end in itself. The latest techniques are sometimes adopted with little reference to theoretical considerations or understanding of the underlying assumptions. But methodological sophistication cannot substitute for theory. Achen (2002, 2005) warns that quantitative analyses that are not supported by theoretical microfoundations or careful exploration of the data yield unreliable results and should not be trusted. Scholars must do more to develop explicit theoretical arguments and ensure that their methods match their underlying assumptions about causality, ontology, and epistemology (Achen 2002, 2005; Brady and Collier 2004; Hall 2003).

Neither theory nor methodological techniques substitute for a thorough familiarity with the data, gained from diagnostic tests and data exploration. Visualization techniques such as graphical analysis and simple statistical techniques such as cross-tabulations bring empirical regularities and patterned variation into focus (Achen 2002, 2005; Shalev 2007). Data exploration draws attention to potential causal heterogeneity, nonlinear relationships, interaction effects, and other aspects of the data that are obscured by more sophisticated multivariate techniques. Thus thorough data exploration contributes to theory testing and development by complementing more sophisticated forms of data analysis and drawing attention to empirical patterns that call out for theoretical explanation (Achen 2002, 2005).

Even if causal, epistemological, and ontological assumptions pose no barrier, practical considerations complicate methodological choice. These practical challenges, largely overlooked in the exchanges regarding the relative merits of alternative and multiple methods, stand at the center of our analysis. The groundswell of interest in multiple methods demands more intensive and diversified forms of technical skill-development. Yet individual researchers rarely master more than a couple of methodologies. Even within a single research tradition, technical language and efforts to solve technical problems threaten to obscure or overshadow substantive issues (Beck and Katz 1996; Green and Shapiro 1994; Shalev 2007). If there are limits to the methods any individual researcher can master, what are the implications for multimethod research? The next two sections elaborate on some of the practical and career-related constraints on methodological practice.

PRACTICAL CHALLENGES AND METHODOLOGICAL TRADE-OFFS

Methodological debates in the social sciences have had at least three positive effects. First, sterile debates over the superiority of alternative methods have given way to an appreciation of trade-offs and complementarities between approaches. Second, the goals of qualitative research and associated methods are receiving more explicit elaboration in response to a feeling that they were widely misunderstood (Brady and Collier 2004; Coppedge 1999; Gerring 2001, 2004; Goodwin and Horowitz 2002; Mahoney and Rueschemeyer 2003).10 Third, more constructive critiques have stimulated considerable innovation in techniques within specific methodological traditions and in strategies for combining multiple methods in research (Bates et al. 1998; Braumoeller 2003, 2004; Gill 2004; Lieberman 2005; Ragin 1987, 2000).

Nonetheless, scholars often struggle to make full and appropriate use of available research methods. As each methodological tradition becomes more sophisticated, the task of mastering multiple methods also becomes more challenging. When research demands intensive fieldwork and substantial local knowledge, unavoidably large investments in data collection present additional obstacles. All too often, methodological discussions overlook these practical constraints on methodological choice.

We promote collaborative research as a way to expand the potential for using multiple methods well in the analysis of broadly comparative research. Collaboration can bring scholars from multiple disciplines together on the same research team with strengths in complementary methods, increasing confidence that each method is applied rigorously. Likewise, collaboration that brings together expertise about different countries can expand the scope of comparison. In this book, we will discuss a variety of strategies for collaborative research and analyze obstacles to collaborative and broadly comparative research. But first, we outline some practical constraints on multimethod and collaborative research.

Technological Development and the Costs of Border Crossing

Contemporary social science features tremendous innovation within each methodological tradition. Innovation indicates vitality but also increases the costs of competency in a particular method. Higher entry costs raise the barriers to methodological border crossing. And yet the benefits of multimethod research depend on competent application of each method. Otherwise, the use of multiple methods weakens rather than strengthens confidence in the research. To better illustrate the challenges, let us consider what is required for a researcher to gain competency in several methods: formal, quantitative, experimental, and qualitative.

The technical demands of formal modeling were evident even as this approach spread across the social sciences. Formal modeling requires a command of set theory and mathematical logic, optimization, and other techniques from economics, game theory, and complexity theory. Computational modelers require skills in programming and algorithmic design. Formal theorists devote considerable energy to the development of new modeling techniques and solution concepts.

Increasingly, similar conditions prevail in quantitative methodology. As recently as the 1980s, many social scientists equated quantitative research with ordinary least squares regression. The assumptions for multivariate regression rarely hold for social phenomena, however, and more suitable statistical techniques exist. “Standard” quantitative techniques now encompass maximum likelihood techniques, analysis of cross-national-time-series data, and analyses of event histories. A variety of other techniques, including Bayesian statistics and Boolean-based methods, are also becoming more common. Computational power and statistical software make it very easy to apply advanced statistical techniques, but do not guarantee appropriate application. Each technique involves a particular set of assumptions, diagnostic checks, and ongoing debates about technological fixes. As with formal methods, a large investment is required of the researcher seeking to gain and maintain competency in even a subset of quantitative methods.

If researchers are to perform experiments, it is crucial that they learn the practice of experimental design in order to measure the relevant attributes of different experimental treatments. This requires the development of hypotheses related to outcomes expected from different treatments based on formal models, and statistical analysis on the data collected from the experiments to test the significance of differences found across treatments. Someone on an experimental team will also need programming skills to enter and analyze the data, and to enter the experimental instructions and response categories for experiments run in computer laboratories.

The menu of qualitative methods of data collection techniques includes ethnography, participant observation, interviews, oral histories, and archival research. Each technique involves a set of issues that researchers must understand and address to apply the method well (e.g., Burawoy 1998; Lustick 1996; Rocheleau 1995). Many of these techniques require a substantial period of fieldwork, keen observational skills, thorough record keeping, and a high degree of self-awareness and ethical management of social relations.11 For fieldwork, researchers must have appropriate language skills and sufficient understanding of the local context to gain access, recognize informal institutions, and accurately interpret culturally coded observations.

Fieldwork yields voluminous data, but the data generally take forms that are not easily processed (H. Becker 1996). Thus the value of a qualitative study hinges on disciplined data analysis related to theoretical questions (Campbell 1975; Lijphart 1971). Qualitative researchers have developed a variety of techniques to structure data analysis, such as counterfactual analysis, process tracing, structured comparisons, and analysis of deviant cases (Bennett and Elman 2006; Fearon 1991; Goldstone 1997; Tarrow 2004). The development of software for Computer-Assisted Qualitative Data Analysis (CAQDAS) expands options for data management. There is considerable confusion, however, about what these programs do, the differences among them, how to match programs and theoretical approaches, and even whether CAQDAS makes sense for a particular study or approach (MacMillan and Koenig 2004). As in quantitative research, the increase in computational tools can facilitate rigorous data analysis, but it can also produce misleading results if applied inappropriately.

Thus each method encompasses several sophisticated techniques. Whether a method yields analytical insights or misleading findings depends on competency in recognizing appropriate techniques, implementing them well, and making sense of the data. A large and ongoing investment is necessary for the researcher to gain and maintain competency in a given method. The investment required to master any single method is not excessive, but it limits the number of methods in which any individual can be expected to gain and maintain competency. While scholars should utilize diverse methods as possible and appropriate, methodological specialization and multimethod research designs present a dilemma. Collaboration offers a potential solution. Scholars with strengths in complementary methods can work together with increased confidence that each method is applied rigorously.

Availability and Accessibility of Data

Depending on the period, country, and scale of analysis, data might be abundant and readily available or virtually nonexistent. Different methods require different kinds and quantities of data. Data compiled by national and international agencies do not address many issues at the subnational level and are often blind to both informal institutions and nonelite actors. Even in industrialized democracies, data availability and quality vary considerably across states, provinces, cities, and other subnational jurisdictions. Reliable and comprehensive data sources often do not exist for nongovernmental organizations, informal institutions, or collective action. In part, the lack of readily available data on informal institutions, subnational phenomena, nonelite actors, and other similar topics reflects the difficulty of data collection. Informality and nonelite status imply a need for local knowledge and trust. In the absence of trust, local actors may hesitate to provide accurate information about themselves, their practices, or other informal institutions.

As the costs of data collection increase, so do the restrictions on methodological choice. Recommendations that qualitative researchers should gather more data (Goldthorpe 1997; King, Keohane, and Verba 1994; Lijphart 1971) ignore the difficulty of recognizing some types of phenomena in field settings, the costs of collecting qualitative data, and the voluminous yet difficult-to-process data yielded by qualitative research (H. Becker 1996; Poteete and Ostrom 2004b). These conditions make it more difficult to build large databases for quantitative analysis, even if quantitative analysis makes sense for a given theoretical approach.

Data problems also vary in severity. If data availability and access were unproblematic, then scholars could choose methodologies that matched their causal and epistemological assumptions. Scholars have to choose from a subset of less appropriate methods, however, when data are not readily available. As a result, the capacity to engage in quantitative analysis and broad comparison is higher for research on formal institutions, some types of international and national phenomena, and elites. Because data on informal institutions, subnational issues, and historically disadvantaged populations are less readily available, it is quite a challenge to engage in broadly comparative and quantitative social research on these topics.

At least in principle, collaborative research enhances a more general comparative analysis without sacrificing data quality. Collaborative research offers the potential to collect larger quantities of data, engage in more broadly comparative research, and utilize a broader array of methods competently. Unlike an individual researcher who is expected to do it all, collaborators can pool their data and draw on complementary methodological skills. Using formal models, Scott Page (2007) found that groups with a higher diversity of problem-solving approaches are more effective in overcoming difficult problems. This gives us even more confidence in strongly recommending collaboration across methods as an important foundation for the future development of the social sciences.

In practice, collaborative research is itself challenging. Collaboration is generally limited by divergent research interests and theoretical orientations. Inconsistency in conceptualization and measurement can be a problem as well (Poteete and Ostrom 2004b), especially for qualitative researchers who work hard to develop contextually suitable measures. Yet these challenges are not insurmountable. Colleagues with shared interests and theoretical perspectives can collaborate on the full research process, from conceptualization through analysis. As discussed below, however, the social sciences still reward individual research more than they do collaborative research. Scholars concerned about their careers recognize these incentives and limit their participation in collaborative efforts.

CAREER INCENTIVES AS METHODOLOGICAL CONSTRAINTS

Ideally, training in the social sciences should encourage scholars to develop competency in a variety of methods and engage in collaborations that further extend their methodological range. Universities should foster multimethod and collaborative research by encouraging cross-appointments, and by creating and sustaining thematic research centers and initiatives. Funding agencies should offer longer-term grants to support the longer time frame required for multimethod and collaborative research. In reality, academia rewards specialization and individual projects, especially in early career stages. Although collaborative and multimethod research can yield better knowledge, individual accomplishments do more to advance careers. The tenure clock also generates more stimulus for rapid research output than for the development of longer-term research programs. And funding agencies rarely provide long-term support.

Training

Graduate program curricula and programs for intensive methodological training provide an indication of disciplinary support for multimethod and collaborative research. Training in quantitative methods has been a standard component of graduate programs in economics, political science, and sociology throughout the postwar period. Likewise, opportunities to supplement in-house courses with intensive training in more specialized quantitative methods have been available for decades. Probably the best-known source of specialized quantitative training for social scientists, the Interuniversity Consortium for Political and Social Research (ICPSR) at the University of Michigan, has offered an annual summer institute in research methods since the 1960s.

By comparison, options for training in qualitative methods were rare until recently. Before the turn of the (current) century, most social science departments offered no graduate training in qualitative methods beyond a course in research design. Opportunities for intensive training in other qualitative methods and in multimethod research have expanded over the past decade. The Consortium on Qualitative Research Methods holds an annual intensive Institute in Qualitative and Multi-Method Research.12 The (U.S.) National Science Foundation has supported methodological training programs for the social sciences, including month-long summer institutes on multimethod research beginning with the Empirical Implications of Theoretical Models (EITM) program, the Summer Institute on Research Design in Cultural Anthropology, Short Courses on Research Methods in Cultural Anthropology, and Field Training in Methods of Data Collection in Cultural Anthropology.13 Even with these new opportunities, social science graduate students interested in multimethod research find it difficult to gain adequate training in nonquantitative methods (Siegel et al. 2007).

Career Incentives and Specialization

Susanne Lohmann (2007) argues forcefully that the procedures for reviewing manuscripts, grant applications, and applications for academic positions and promotions strongly favor specialization. All of these forms of evaluation rely on peer review. As Lohmann notes, peer review generally means review by specialists. The work of a specialist will be reviewed by other specialists in the same method, with the same area expertise, and/or with the same or similar substantive concerns. Scholars with the same specialization share a common understanding of their area, assume its value, and are familiar with practical challenges faced by their favored approach.

Scholars who engage multiple methods or disciplines, on the other hand, will most likely be evaluated by disciplinary specialists rather than other practitioners of multimethod or interdisciplinary research. The reviewers are not likely to fully understand all of the methods, the rationale for mixing methods, or the challenges involved in multimethod research. Specialists tend to discount the results of unfamiliar methods, references to works in other fields, publications in journals outside their own discipline, and interdisciplinary publications. Thus scholars who use multiple methods and draw on multiple disciplines tend to get less enthusiastic and more contradictory evaluations. Only the best scholars survive this process. As a result, Lohmann argues, a small proportion of social scientists are top-notch scholars who use diverse methods and cross subfield and disciplinary boundaries, but specialists dominate the field numerically. Despite increased interest in multimethod research, hiring committees still prefer candidates who have a strong command of a single method over candidates with more superficial competency in multiple methods (Siegel et al. 2007).

Similar dynamics associated with career incentives constrain collaborative research. Historically, as a profession, the social sciences have rewarded individual innovation and individual accomplishments more than they have collaborative research. Committees charged with hiring and promotion typically give more weight to single-authored publications than to multiauthored publications (Rothgeb and Burger 2009). Multiauthored publications are viewed with skepticism in part because it is impossible to discern the individual contribution of each author. Scholars are well aware of these issues and respond to them when making decisions about how to pursue their research agendas. Collaborative social science research has become more common, but publications rarely have more than three authors.14 This contrasts sharply with the natural sciences, where publications often include the names of all of the researchers working in a laboratory.

Funding opportunities and career incentives that privilege particular methods also privilege research on topics for which those methods are possible (Lohmann 2007). One might imagine that relative scarcity of data and greater practical difficulties in collecting comparable data would merit higher levels of funding and institutional support for socially important topics. Often, however, this is not the case. Scholars who study data-scarce topics contend with practical challenges in data collection and analysis that limit their methodological options; but then, their methodological choices often limit their ability to compete for funding and gain critical appreciation for their work, as discussed above.

Funding agencies encourage fieldwork, collaboration, and multimethod social science research to some extent.15 The prevalence of intensive fieldwork has waxed and waned, reflecting variable financial and institutional support for language training and extended periods of field-based research, as well as fluctuating professional appreciation for such research. In the United States, field-based research was encouraged during the period immediately following the world wars. As financial support for area studies declined, however, extended field-based research became less common. Theoretical and methodological trends favored broadly comparative analysis, which dampened interest in extended field-based research. Even when donors do support the sort of research required for the study of data-scarce topics, they rarely provide long-term support. Yet, for research on topics where data are relatively scarce and difficult to collect, long-term support may be required to fully overcome practical obstacles to broadly comparative research. Long-term support could also help overcome collective-action problems among scholars.

Career incentives discourage broad collaboration and multimethod research in the social sciences, especially for junior faculty, and exacerbate collective-action problems. The influence of career incentives on methodological choices appears as a leitmotif in this book.16 Given the unavoidable influence of professional incentives and the other features of the academic world, this book considers how funding agencies, professional associations, universities, and academic departments and programs could better encourage innovative efforts to tackle practical challenges that influence methodological choices, and thus influence substantive emphases in social science research.

OUR SUBSTANTIVE FOCUS

We illustrate the challenges, advantages, and disadvantages associated with particular methods with reference to research on collective action for the regulation of natural resources. In its contemporary form, research on collective action for the management of natural resources responds to H. Scott Gordon (1954) and Garrett Hardin (1968), both of whom emphasized the difficulty of managing shared natural resources. Over the subsequent half century, scholars from across the social and natural sciences have used a wide variety of research techniques to establish the possibility of collective action for natural resource management, identify conditions associated with the emergence and durability of collective action, and assess whether and when collective action contributes to sustainable management of the resource base.

Although we could have drawn on examples related to diverse research agendas, focusing on a single well-defined research stream allows us to trace the interactions between theory, methods, and results, both in terms of how theory guides methodological choices and how various methods contribute to theoretical development. Collective-action problems are pervasive and important. They occur in families, the workplace, legislatures, and international relations. They affect the provision of public goods like infrastructure and social mobilization of groups with shared political agendas. Problems of collective action have contributed to the collapse of fisheries, deforestation, and climate change. Further, the coauthors of this volume have themselves undertaken extensive research, using multiple methods, on collective action for the management of natural resources. Thus we can speak from experience as well as drawing on the work of others.

In approaching natural resource management as a question of collective action, we are making a number of ontological assumptions. In our view, theoretical explanation must identify causal mechanisms. The theory of collective action assumes that individual behavior has a critical influence on collective outcomes. We are well aware of the limits of rationality, however, and favor a behavioral theory of individual action that allows for limited information, attention, and cognitive processing. We also assume that individual behavior is structured by context. For natural resources, relevant contextual conditions include the ecological structure of the resource system, the sociopolitical and economic structure, and an array of institutional arrangements. Perhaps most importantly for this volume, we assume that comparison is valuable, but that there is rarely a single or linear pattern. We expect causal heterogeneity; there is more than one route to the same outcome.

These assumptions and concerns have influenced the theoretical puzzles that we chose to highlight, the literature reviewed, and the methods examined. Our ontological assumptions are shared by many social scientists, but not all. Structuralists, interpretivists, and those who believe in lawlike social patterns may reject one or more of our assumptions. We hope that these scholars will nonetheless benefit from thinking about the potential theoretical contributions of a variety of methods and the practical challenges that affect methodological practices.

The research tradition on collective action for natural resource management offers a good point of reference for discussing (1) the interactions between methodology and theory development, (2) multiple methods and collaborative research, (3) practical constraints on methodological choices, and (4) the influence of career incentives on methodological practice.

Interactions between Theory and Methods

Scholarship on collective management of natural resources draws on a wide variety of research methods, including innovative strategies for addressing practical methodological constraints. We will show how different methods—abstract formal models, case studies, meta-analyses, cross-national comparisons, and laboratory and field experiments—have contributed at different points and in different ways to the development of this research agenda.

Multiple Methods and Collaborative Research

Puzzles related to collective management of natural resources span the social and natural sciences, and interdisciplinary research is prominent. This research tradition features several innovative efforts to overcome practical challenges and enable more broadly comparative, quantitative, and multimethod research. Yet, as we will document in chapter 5, collaborative research remains relatively uncommon. We draw upon our own experiences as well as the literature to highlight both the possibilities and the challenges of collaborative and multimethod research.17

Practical Constraints on Methodological Choices

Problems with scarce and difficult-to-access data are rampant in this research tradition. Collective management of many natural resources occurs on a subnational scale, and often entails the development of informal rules for resource use with little to no government involvement. Participants in the development and enforcement of these arrangements may include local, but not necessarily national, elites. Many examples of collective action for natural resource management—or its absence—involve ordinary or historically disadvantaged people. Because informal institutions can be difficult for outsiders to recognize, data on these efforts are scarce and not readily accessible. Qualitative field-based research is necessary to simply identify relevant cases for analysis. The practical challenges of such research are typical of work on topics for which data are scarce and difficult to acquire.

Career Incentives and Methodological Practice

Analysis of collective management of natural resources requires a firm understanding of the natural system, institutional arrangements, and human behavior. Arguably, research on this topic is inherently interdisciplinary and requires multiple methods. A patchwork of projects and research centers provides institutional and financial support that, to some extent, lowers the risks of interdisciplinary and multimethod research, but these do not fully compensate for systemwide career incentives. In general, career incentives encourage either specialization or relatively narrow forms of multimethod research. We draw upon our own experiences working with interdisciplinary and multimethod research centers that enjoyed strong institutional support, as well as in “ordinary” discipline-based settings.

OUTLINE OF THE BOOK

We welcome the recent turn away from recurring debates over the superiority of particular methods in the social sciences. We connect methodological debates to differences over theory and ontology, emphasize variation in the capacity to engage in ascendant methods, and draw out the implications for competition for career-related resources for several periods of intense methodological conflict across the social sciences. We agree that the use of multiple methods can improve research in many situations, but also stress that it is not always appropriate or feasible. That practical considerations constrain methodological choices is a central point. Even when scholars are aware of and open to diverse methods, methodological choices are constrained by specialized training, data scarcity, and problems of data accessibility. Career incentives within academia, unfortunately, by encouraging specialization and doing little to facilitate collaboration, make it more difficult for scholars to overcome practical obstacles.

In this introductory chapter, we have laid out our methodological and practical concerns, and have indicated that we will illustrate our points with reference to research on collective action and the commons. Parts II and III examine several strategies utilized in research on collective action related to natural resources. For each research strategy,

1. we provide a broad overview of the method;

2. we review the contributions of the method to the study of collective action on the commons; and

3. we discuss the method’s strengths and weaknesses, when a method is particularly valuable; and refer to complementary methods.

We also discuss (in chapter 8) some relatively new research approaches that combine formal theoretical methods with data derived from case studies, participatory research, and experimental research so as to directly assess the capability of the formal model to generate similar patterns of outcomes.

Thus we will address some of the basic concerns related to the use of a particular method, including the following: the assumptions used; the analytical strategy; whether the method has internal or external validity and can be replicated; the potential contributions of this method to theory development; and some practical considerations (see table 1.1 for an overview of these concerns). We provide references to texts on particular methods and methodological issues, and we discuss pragmatic considerations that influence methodological practices, but we do not outline how to apply any specific method. In other words, this book is not a “methods textbook.” Instead, we focus on what has been learned in a broad research program through the use of a diversity of methods. The underlying issues are discussed in general terms; examples are drawn primarily from work on collective action for natural resource management.

Part II looks more closely at methods used in empirical research related to natural resources, including case studies, meta-analyses of case studies, and large-N and collaborative field-based empirical research. In chapter 2, we first provide a brief overview of the conventional theory of the commons and then evaluate the contributions of case studies to theories of collective action and discuss their limitations. Chapter 3 reveals that, despite important broadly comparative and synthetic publications on collective action for natural resource management, case studies and small-N studies dominated articles published on this topic between 1990 and 2004. Most large-N studies published during this period analyzed survey data drawn from a single country or even a single subnational region. Consequently, these large-N studies offer scant improvement in external validity and are not well suited for research related to the prospects for collective action. As discussed in chapter 4, meta-analysis allows for more broadly comparative analysis by making structured comparisons based on a large number of existing studies. Meta-analysis is constrained by the body of existing empirical research, however, and cannot substitute for broadly comparative field-based research. Chapter 5 considers collaboration as a strategy for broadly comparative field-based research. There was relatively limited evidence of collaborative research in articles published from 1990 to 2004, and collaborative research was not more broadly comparative than single-authored research was. We examine several examples of collaboration, highlighting strategies developed to overcome practical constraints, and theoretical contributions to the study of collective action for natural resource management.

TABLE 1.1
Methodological concerns and strategies




	Methodological concerns

	Research strategies


	Assumptions

	Single or multiple causal paths to outcome

Deterministic or probabilistic relationships

Universal or contingent relationships

Comparability of cases (unit homogeneity)

Independent or interdependent observations

Random assignment or representative sample


	Analytical strategy (evidence of causality)

	Controlled design or statistical control

Process tracing

Correlations and analysis of variation


	Form of validity and replicability

	Internal or external validity

Ease of replicability of findings


	Potential contributions to theory development

	Concept development

Deductive or inductive theory development


	Practical considerations

	Data issues: access; availability of large data sets; gaps in source material (missing data); data quality—consistency, accuracy

Costs: travel—costs, ease/difficulty of movement, field expenses; lab—availability, cost to run; payoffs; high-end computer

Recognition and/or interpretation of data (e.g., potential unit of collective action)

Skills: language skills; local (case-specific) knowledge; analytical skills (including QCA or Computer-Assisted Qualitative Data Analysis [CAQDAS]); programming skills; statistical skills

Attributes of researchers: size of research team, composition, multiple disciplines




Part III discusses experimental research, field laboratories, and formal modeling approaches. Game theory has been the formal approach for the study of collective action in the past, and will remain an important method for the years to come. Chapter 6 focuses on experiments to study how small groups make decisions in collective-action settings. Early experiments showed that predictions from game theory were not confirmed in many social dilemma experiments. Later experiments have stimulated the development of an updated theory of collective action. Chapters 7 and 8 discuss the emerging use of agent-based modeling (ABM) as an alternative formal modeling approach for collective action (Miller and Page 2007; Tesfatsion and Judd 2006). The basic premise of agent-based modeling is that the macrolevel consequences of many microlevel interactions can be investigated. It puts more emphasis on heterogeneity among the actors, cognitive constraints, and the topology of interaction. The first generation of agent-based models focused on big questions in a theoretical perspective, such as “How does segregation emerge?” and “When do egoists cooperate?” (Axelrod 1984; Schelling 1978). Although most models of the first generation have been inspired by observation of real biological and social systems, the majority of these models are not rigorously tested on empirical data. In fact, the founding agent-based modeling efforts do not go beyond a “proof of concept.” However, this is changing since an increasing number of scholars are starting to confront their models with empirical observation in more rigorous ways. We discuss these developments, especially how they are combined with human subject experiments and participatory processes.

Part IV offers a synthesis. Chapter 9 distills lessons about collective action related to natural resources. We provide a theoretical framework of collective action and the commons based on the findings over recent decades of empirical and theoretical research. In chapter 10, we elaborate on the practical implications for social science research using multiple methods.

This book confirms that each method can make valuable contributions if applied appropriately, but also underlines the limits of relying on any single method. Many advantages exist to multimethod research, particularly as research moves through successive stages. Yet practical challenges are significant. Thus the final chapter returns to the structural features of academia that influence methodological choices. We identify areas where incentives could be changed to foster more multimethod and collaborative research, as well as the sort of interdisciplinary research that is so valuable for studying the management of natural resources and many other policy-relevant topics. Ultimately, then, we hope this book will draw attention to practical constraints on research methods, identify strategies for overcoming these constraints, and stimulate discussions about how to encourage their adoption.


PART TWO

Field Methods


CHAPTER TWO

Small-N Case Studies:
Putting the Commons under a Magnifying Glass

THE CONVENTIONAL THEORY OF THE COMMONS

The theories of collective action, property rights, and the commons that developed in the middle of the twentieth century emphasized the difficulty of collective action (Sandler 1992), suggested that overexploitation of shared natural resources is inevitable, and presented privatization or state management as the only viable solutions. None of these approaches recognized the possibility that resource users might hold property rights collectively and manage resources sustainably. These arguments appeared so reasonable to many scholars and public officials that they became the conventional wisdom.

The tragedy of the commons deals explicitly with the challenges of avoiding overexploitation and degradation of a shared natural resource. Garrett Hardin (1968) envisioned a pasture open to all, in which each herder received an individual benefit from adding animals to graze on the pasture and suffered only delayed costs (with his fellow herders) from overgrazing. He assumed that there were no property rights to the land and no specified rights or duties related to grazing on the land. Hardin concluded:

Therein is the tragedy. Each man is locked into a system that compels him to increase his herd without limit—in a world that is limited. Ruin is the destination toward which all men rush, each pursuing his own best interest in a society that believes in the freedom of the commons. (1968, 1244)

Hardin’s logic was broadly similar to that of the distinguished economists H. Scott Gordon (1954) and Anthony Scott (1955), who had drawn similar conclusions about deep-sea fisheries. In Gordon’s view, “The fish in the sea are valueless to the fisherman, because there is no assurance that they will be there for him tomorrow if they are left behind today” (1954, 125). The tragedy of the commons was also consistent with the mainstream economic theory of property rights. The property-rights school equated communal property with the absence of exclusive and effective rights and thus with an inability to capture returns from investments (Anderson and Hill [1977] 1998; Demsetz 1967; North and Thomas 1973).1 From this perspective, inefficient use leading to degradation or depletion appeared inevitable for resources that remained communal property despite increasing value.

In the view of these scholars, the management of shared natural resources presents a social dilemma. In these situations, each individual hopes to limit his or her own costs while benefiting from the contributions of others, a practice Mancur Olson (1965) referred to as “free-riding.” The socially optimal outcome could be achieved if everybody “cooperated.” No one is independently motivated to cooperate, however, given the predicted lack of cooperation by others. Such situations are dilemmas because at least one outcome yields higher returns for all participants, but it is not predicted that participants will achieve this outcome (Liebrand, Messick, and Wilke 1992). Social dilemmas thus involve a conflict between individual rationality and optimal outcomes for a group (Lichbach 1996; Schelling 1978; Vatn 2005).

Case studies challenged the conventional wisdom and prompted theoretical refinements related to property rights and the prospects for collective action. These challenges and refinements, however, had limited initial effects. No single case study was conclusive; each could be dismissed as an anomaly. It was difficult to discern the big picture because these studies came from a variety of disciplines and were not coordinated. Case studies have contributed significantly to theoretical developments largely because scholars overcame their own collective-action problems. The organization of a variety of forums and networks improved the exchange of findings from case studies and facilitated cumulative learning. The adoption of a common framework for analysis made it easier to compare cases and discern patterns. Nonetheless, this success has been incomplete. The conventional wisdom still exercises considerable influence over policies related to natural resources and the provision of public goods despite subsequent theoretical revisions. Disciplinary divisions and specialization by resource type and region continue to restrict the dissemination of alternative theoretical approaches.

This chapter begins with an overview of the case study method, its analytical strengths and weaknesses, and practical considerations that affect both the adoption and theoretical contributions of case studies. The difficulty of synthesizing findings across case studies represents one of the most important practical challenges. The next section describes how the National Research Council (NRC) Panel on Common Property Resource Management and its promotion of the Institutional Analysis and Development (IAD) framework facilitated the accumulation of knowledge from case studies related to collective action and the commons. We then highlight theoretical contributions of the case study method, focusing on debates about property rights and the prospects for collective action that were central to the NRC panel. The chapter concludes with a recapitulation of the contributions and challenges associated with case study research.

THE CASE STUDY METHOD

The case study method refers to a research strategy of focusing intensively on individual cases to draw insights about causal relationships in a broader population of cases. Close examination of individual cases offers opportunities to develop concepts and theory, identify the limits of general relationships and disprove deterministic hypotheses, control for confounding effects through within-case comparisons, and disentangle causal processes. The case study method is especially appealing in the effort to make sense of complex processes. It is the only option for empirical field-based research when cross-case data are not readily available. Key disadvantages relate to limited external validity, problems of indeterminacy, and the difficulty of replication. Synthesis of findings represents an immense practical challenge. The contribution of case studies to theoretical development hinges on the ability of scholars to overcome barriers to the exchange of findings that arise from disciplinary divisions and the imperatives of specialization.

Cases, Case Studies, and Case Study Research

There is no universally agreed-upon definition for a “case study” in the social sciences. Gerring (2004, 2007a), for example, found eight distinct yet widespread meanings for the term. Part of the confusion arises from the use of a single term to refer to several distinct concepts. Social scientists differ in (1) conceptualizing cases as empirical units or theoretical constructs and (2) understanding case categories as either generic or specific to a given study (Ragin 1992). Many methodologists treat cases as equivalent to units of observations and distinct from observations on each unit (Collier, Brady, and Seawright 2004; King, Keohane, and Verba 1994). For others, case studies elucidate the personal history of a subject; this tradition reflects historical links between the social sciences and social work, in which the term “cases” refers to clients (Platt 1986, 46). Since empirical data must be translated into theoretical categories, “cases” are inherently theoretical and empirical constructs (Lakatos 1970; compare Ragin 1992, 11).2 It is helpful to identify the “case” with the unit of analysis because the unit of analysis offers an empirical interpretation of the theoretical subject of study.3

A case study, then, is an intensive study of a relatively well-bounded phenomenon or class of events (Collier, Brady, and Seawright 2004; Gerring 2004, 2007a). Case studies often involve many levels of analysis with distinct units of analysis, but each level of analysis relates to a central substantive or theoretical phenomenon. That focal issue defines the main unit of analysis, which in turn defines the most relevant “cases” for the study as a whole. For collective action on the commons, the main unit of analysis can be defined as either the potential participants in collective action or the central objects of collective action. Typical cases include natural resource systems (e.g., forest, pasture, watershed); policy units such as villages, districts, and states; and social groups defined by proximity to or engagement with a natural resource (e.g., user groups).4 For some studies, the objects of collective action refer to particular types of tasks (e.g., participation in meetings, guarding the shared resource, maintaining shared infrastructure).

While this chapter focuses on field-based studies, case study research is not defined by field-based research or any particular technique for data collection or analysis. Case study research is associated with triangulation of methods. Data collection often entails a combination of interviews, focus groups, participant observation, and archival work. Not infrequently, case studies also involve survey research or other data collection techniques. Studies related to natural resource management may turn to aerial photos or satellite images for evidence of resource conditions (e.g., Fairhead and Leach 1996; Homewood et al. 2001; Nagendra, Karmacharya, and Karna 2005; E. Ostrom and Nagendra 2006). Case study research draws upon a similarly diverse set of analytical techniques. Common techniques include structured comparisons, tracing of processes and sequences, and interpretations of discourse and identity.5 Most case studies of collective action related to natural resources rely on intensive field research to discern informal and undocumented arrangements for regulating natural resource use. We also note contributions of historical case studies based on archival work. The works surveyed in this chapter approximate the breadth of analytical techniques typical of case study research.

The distinction between case studies and large-N cross-case studies turns on the intensity of attention given to individual cases. In fact, because nonstatistical analysis of more than a handful of cases is cumbersome, few case studies include more than a dozen cases (Gerring 2007a, 21–22; see also chap. 3). Most of the examples discussed in this chapter analyze data related to a handful of cases.

Analytical Strengths and Weaknesses

Case study research is appropriate for both exploratory and evaluative research from a wide variety of theoretical perspectives (Achen and Snidal 1989; George and Bennett 2005; Gerring 2007a; Rueschemeyer 2003; Yin 2002). Scholars find case study research attractive because it requires relatively few assumptions about the nature of the data or the underlying causal relationships (Mahoney and Goertz 2006; Munck 2004).6 The case study method treats unit homogeneity (i.e., the comparability of observations), the independence of observations, the number of causal paths, and other ontological issues as hypotheses rather than assumptions (Mahoney and Goertz 2006; Munck 2004).7 This skepticism encourages an open-ended and investigative approach toward observations and the nature of the relationships that link them. Close examination of cases means looking for conceptually important distinctions, disentangling complex relationships, and tracing sequences of events. These fine-grained observations support conceptual refinements and theory development, and enhance internal validity, data quality, and concept validity (Coppedge 1999; George and Bennett 2005; Munck 2004).

Case studies also contribute to theory testing. The drive for general theories produces broad concepts and hypotheses that reflect the underlying social complexity inadequately. Case study research essentially puts complex relationships under a magnifying glass so that closely interwoven strands can be teased apart. In this manner, case study research leads to sharper distinctions between related yet distinct concepts and phenomena, greater appreciation of multidimensionality, and more conditional hypotheses (Coppedge 1999; Mahoney and Goertz 2006).8

Intensive investigation of cases often reveals anomalies, multistranded relationships, or unanticipated patterns that suggest the limits of general patterns and call simplistic relationships into question (Dion 1998; Geddes 1990; George and Bennett 2005; Gerring 2004, 2007b; Mahoney 2003; Rogowski 2004). Analysis of anomalous findings encourages refinement of key concepts and analytical frameworks, or the development of alternative hypotheses. Inconsistent observations also raise the possibility of causal heterogeneity, in which more than one set of factors can cause the same sort of outcome (Brady and Collier 2004; Mahoney and Goertz 2006). Close engagement with specific cases also facilitates the tracing of causal processes behind correlations. It can highlight variation obscured by the focus on average effects in quantitative studies (Brady and Collier 2004; George and Bennett 2005; Gerring 2007a, 2007b; Goldstone 1997; Mahoney and Goertz 2006). Case studies frequently involve within-case comparisons that mimic experimental controls and increase confidence in the validity of observed relationships (Gerring 2007a).

On the other hand, case study research offers less support for deductive analysis than do experiments and simulations based on formal models (Bates et al. 1998; Granato and Scioli 2004; Janssen and Ostrom 2006b). Case studies also offer limited leverage in the analysis of cross-case variation (Achen and Snidal 1989; Geddes 1990; George and Bennett 2005; Lieberson 1991; Lijphart 1971). Because a small set of cases cannot fully represent the broader population, findings generated through case studies lack external validity. Furthermore, it can be difficult or impossible to replicate case studies to confirm their findings. Because of the lack of external validity, some scholars strongly criticize the use of case studies in a scientific program of study (Dogan and Pelassy 1990). In fact, theoretical development in a coherent research program involves an alternation between the development of hypotheses about general relationships and elaborations of the limits to general relationships (Campbell and Stanley 1966; Flyvbjerg 2006; Lieberman 2005). Case studies are also needed for the analysis of causal processes (Gerring 2004, 2007a; Lieberman 2005; Lijphart 1971).

Small samples present two serious limitations: selection bias and indeterminacy. A sample is biased if the cases observed do not represent variation on the dependent or independent variable accurately; selection bias can result in over- or underestimation of general relationships (Geddes 1990; George and Bennett 2005). Cases examining the failure of local communities to solve collective-action problems are probably underrepresented for two reasons: (1) many social scientists “prefer to write about successful resource management ventures rather than failures” (Acheson 2006, 118) and (2) failures are harder to locate and assess given that frequently they result from nonaction rather than the failure of an overt process.

An analysis is indeterminate when observations are consistent with more than one hypothesis. Case study research is often depicted as inherently indeterminate by virtue of a small-N or degrees-of-freedom problem (Achen and Snidal 1989; Jackman 1985; Lieberson 1991; Lijphart 1971).9 A degrees-of-freedom problem arises in statistics when the number of independent variables plus one exceeds the number of observations. Under these conditions, the analysis will be indeterminate because statistical control is not possible. Since case study research generates a wealth of observations, lack of data is not the main source of indeterminacy (Campbell 1975; George and Bennett 2005; Gerring 2007a, 2007b). Rather, indeterminacy generally arises from the close correlation of conditions of interest.

While case studies often analyze voluminous within-case data, they offer limited cross-case variation by definition. There are reasons to expect limits to the generality of social patterns. Intentionality, adaptation, strategic interactions, and path dependency reduce the regularity of the social world (Almond and Genco 1977; Bennett and Elman 2006; Brady 2004; Elster 1983; McKeown 2004). Theories that emphasize interactions of strategic individuals and the influence of context predict contingent relationships and possibly multiple paths to the same outcome (equifinality) (Elster 1998; Hall 2003; Mahoney and Goertz 2006; Ragin 1987; Signorino 1999). Even in a world of contingent relationships, equifinality, and other forms of causal complexity, the relative prevalence of particular causal paths should be evaluated. It is possible to acknowledge the contingencies arising from strategic interaction and contextual adaptation without giving up on the search for broader patterns. McAdam, Tarrow, and Tilly (2001), for example, identify similarities in the mechanisms and processes of contentious politics that lead to highly contingent outcomes. Such analysis of cross-case correlations and variation is critical for the evaluation of general hypotheses.

The possibilities for replicating case study research depend upon the data and analytical methods used. It is easier to replicate case studies that involve statistical analysis of survey data, for example, than those based on interpretative analysis of participant observation. Full replication may not be possible for case studies based on qualitative analysis of personal observations, interviews conducted by the author, or difficult-to-access documents. Even so, greater clarity about data sources and strategies for analysis can raise confidence in qualitative findings (Campbell 1975; King, Keohane, and Verba 1994; Munck and Snyder 2007).

Practical Considerations

The most important practical issues that influence the adoption of case study methods concern the availability of data, data consistency, the ease (or difficulty) of fieldwork, and the need for place-specific knowledge and skills. Since the contributions of case study research depend on an intensive engagement with the case, researchers must develop competency with several data collection techniques, such as archival research, interviews, and participant observation, to acquire the necessary wealth of case-specific observations. The most important impediment to theoretical contributions, however, is the difficulty of synthesizing findings from case studies. Effective synthesis is required if the researcher is to recognize patterns across cases, communicate those patterns to a broad audience, and thereby advance theory testing and development.

The time and energy required to collect data about each case depend greatly on the existence and accessibility of previously collected data and the ease of collecting original data when necessary.10 Published data sets exist for an increasing variety of topics, and the Internet continues to expand access to existing data sets and primary data. Nonetheless, data are not readily available for all topics of interest to social scientists. The availability of relevant, reliable, and comparable data is particularly limited for topics related to informal institutions, subnational populations, and nonelite populations. Governments and international organizations are often inattentive or even entirely blind to these phenomena, and thus less likely to collect and publish reliable data on them.11 Nonelite actors may be wary about sharing information, especially if their practices and informal institutions are not legally recognized. Historical data of all sorts are also limited, often severely. In these situations, intensive field or archival research becomes necessary.

The costs of fieldwork depend on the need for language training and place-specific issues like the infrastructure for telecommunications and transportation, and the openness of the social and political climate. The nature of the research question influences the intensity of fieldwork that is required. The importance of local knowledge increases for variables that are informal and context-specific. Scholars can increase their efficiency in the field through the accumulation of local knowledge, but possibilities of transferring local knowledge across research settings are limited. As the costs of collecting original data increase, large-N cross-case research declines in feasibility, at least for any individual scholar. In subsequent chapters we discuss strategies for overcoming these constraints.

A scholar may pursue case study research in response to theoretical puzzles, ontological considerations, or limited data availability combined with practical constraints on the accumulation of data. Researchers must collect high-quality data, often including observations related to processes and/or interpersonal relationships, to realize the strengths of the case study research. The need for high-quality data encourages the use of multiple forms of data collection and efforts at triangulation. Theory-driven scholars engaged in case study research must balance the need for observations that make sense locally against the need for consistent concepts and measures to enable comparison across studies. The balance that each scholar strikes influences the prospects for replication and external validity.

In principle, case studies should support both theory testing and development. In practice, a lack of synthesis of findings across case studies limits their theoretical contributions. Disciplinary divides and specialization impede synthesis by limiting the dissemination of results. Faced with an overwhelming flow of new publications, scholars tend to focus on work in their own discipline about their own area of specialization. One can easily remain unaware of related research conducted in different disciplines, focusing on different geographic regions, or addressing different substantive issues. Even when scholars do encounter case studies from other disciplines and contexts, the difficulty of comparing studies within different disciplinary and theoretical traditions constrains synthetic learning. In the absence of synthesis, however, findings do not cumulate across studies, and debates are reiterated without progress, much less resolution.

Case studies have contributed significantly to theoretical developments on collective action and the commons in part because scholars within this research tradition have developed a variety of strategies that promote synthesis. Below, we discuss how the NRC Panel on Common Property Resource Management drew attention to the large number of case studies related to the commons, and how its adoption of the IAD framework facilitated comparisons across cases, and thus synthetic learning.12

SYNTHESIZING CHALLENGES AND COORDINATING NEW RESEARCH EFFORTS

During the early 1980s, some scholars who regularly engaged in field-based research and knew of empirical evidence that was not consistent with the conventional theory became concerned about the dominance of the conventional theory and the subsequent policies of privatization and nationalization that were so widely adopted. It was not the case that the tragedy of the commons occurred everywhere; rather, considerable variance in resource user behavior and outcomes existed. Case studies illustrated that some resource users did self-organize and succeeded in preventing severe overharvesting of resources they depended on (see, for example, Berkes 1985; Coward 1977; Davis 1984; McCloskey 1976; Netting 1972; Spoehr 1980). Scholars in diverse disciplines, however, were not exchanging research findings. Not only did disciplinary divides reduce communication; there were also serious divides related to the region that people studied, as well as to the kind of resource they studied. If studies dealing with pastoral systems in the Alpine regions of Switzerland written by an anthropologist (for example, Netting 1972) were read only by other students of Western Europe who were anthropologists and interested in pastures, scholars could not develop a general body of knowledge.

Several scholars, including David Feeny, Margaret McKean, Ronald Oakerson, and James Thomson, were able to stimulate an interest at the National Research Council (NRC) in creating an ad hoc steering committee to explore ways of achieving a better synthesis of empirical findings. The first meetings of the committee occurred in September 1983. The committee began to identify existing case studies and was surprised by the large number of studies that they quickly discovered. The cases provided evidence of resource users who succeeded or failed in efforts to organize local fisheries, irrigation systems, pastures, and forests. A barrier to the awareness of this substantial evidence was “that it comprised a diverse set of studies that had been conducted by scholars from different disciplines, working in different regions of the world, on a wide variety of resource systems” (Feeny 1986, 8).

With the support of the NRC, the committee was transformed into the Panel on Common Property Resource Management in the Board on Science and Technology for International Development. The panel began planning a major conference to bring together scholars in multiple disciplines to assess what had been learned about common-property arrangements in diverse parts of the world. In planning for the conference, they convened a series of workshops to bring small groups of case study authors together to discuss a framework written by Ronald Oakerson (1986) drawing on the IAD framework (Kiser and Ostrom 1982).

The IAD framework is best thought of as a metatheoretical, conceptual map (see figure 2.1) that identifies an action situation, patterns of interactions and outcomes, and an evaluation of these outcomes (see right half of figure 2.1). The action situation is where individuals interact, exchange goods and services, solve problems, dominate one another, or fight (among the many things that individuals do). An action situation is structured by seven broad attributes, including (1) the set of participants confronting a collective-action problem, (2) the sets of positions or roles participants fill in the context of this situation, (3) the set of allowable actions for participants in each role or position, (4) the level of control that an individual or group has over an action, (5) the potential outcomes associated with each possible combination of actions, (6) the amount of information available to actors, and (7) the costs and benefits associated with each possible action and outcome (see figure 2.2). These seven attributes of an action situation can be thought of as core microvariables that affect the preferences, information, strategies, and actions of participants. Each attribute can take multiple forms that affect how individuals deal with collective-action problems as we discuss throughout this book.

Action situations also include a set of actors. Each actor can be thought of as a single individual or as a group functioning as a corporate actor. Each actor in an action situation is characterized by four clusters of variables:

1. the way actors acquire, process, retain, and use information and knowledge about contingencies;

2. the preferences of an actor related to actions and outcomes;

3. the conscious or unconscious processes actors use for selection of particular courses of action; and

4. the resources that the actor brings to the situation.

The first three are the core working parts of any theory of human behavior, while the fourth is situation-dependent.
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Fig. 2.1. A framework for institutional analysis. Source: Adapted from E. Ostrom 2005, 15.

A researcher can take two additional steps after making an effort to understand the initial structure of an action situation. One step inquires into the factors that affect the structure of an action situation. From this vantage point, the action situation is viewed as a set of variables dependent upon other contextual variables, including (1) the structure of the resource system involved (size, complexity, predictability), (2) the rules used by participants to order their relationships, and (3) the structure of the more general community within which any particular arena is placed.13 Then a researcher can move outward from action situations to consider methods for explaining complex structures that link sequential and simultaneous action situations to one another (see the left side of figure 2.1).

Scholars at the Workshop in Political Theory and Policy Analysis at Indiana University initially developed the IAD framework to explain collective action in field settings of diverse structures—particularly the complex public economies of U.S. metropolitan areas. The NRC panel encouraged its adaptation for analysis of collective action related to natural resources to help authors of case studies from diverse disciplines and resource interests organize a presentation of their own cases in a manner that would increase the likelihood that an initial synthesis could be derived from the empirical studies.

The Conference on Common Property Resource Management was held in Annapolis in the spring of 1985. Nineteen empirical studies were presented related to fish and wildlife resources, water resources, agriculture land resources, and forest and bushland resources. The case studies presented at the NRC panel were particularly effective in focusing attention on conceptual problems related to property rights and empirical puzzles related to the prospects for collective action for the management of shared natural resources.

An initial effort at synthesis was presented at the concluding session. One of the first issues to be discussed concerned confusion in language use. The chair of the panel, Daniel Bromley, reflected on this problem in his remarks at the concluding session of the NRC conference:
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Fig. 2.2. The internal structure of an action situation. Source: Adapted from E. Ostrom 2005, 33.

Through the week I have observed a persistent and potentially troublesome problem with language and concepts. I would start by asking that we ought to be very careful in our use of the terms “common pool resources” and “common property resources”.… To talk of common property resources may leave the impression that there are certain natural resources that are only controlled by common property arrangements. After all, do we ever talk of “private property resources”? (Bromley 1986, 595)

Bromley was not the first to recognize that the standard terminology conflated types of property rights with types of resources. More than a decade earlier, Ciriacy-Wantrup and Bishop (1975) had argued forcefully that “common property” should be used only to describe collectively held rights to exclude others, and that situations characterized by the absence of rights to exclude should be referred to as “open access.” Around the same time, V. Ostrom and E. Ostrom (1977) had proposed a categorization of economic goods based on the difficulty of exclusion and the subtractability of use that distinguishes four types of goods: (1) private goods for which one person’s consumption subtracts from the availability of consumable benefits to others, but exclusion is relatively easy; (2) common-pool resources for which subtractability occurs and exclusion is difficult; (3) toll goods for which subtraction is relatively minimal and exclusion is easy; and (4) public goods for which consumption is not subtractable but exclusion is not possible either. These efforts had not resolved the conceptual confusion in part because disciplinary boundaries limited their dissemination and adoption. It did not help that scholars used the same initials, CPR, to refer to common-pool resources as well as to “common-property regimes.” Consequently, conflation of these different phenomena continued. The NRC committee raised awareness of this lingering confusion and encouraged more widespread adoption of terminology that clearly distinguished between resources and property rights.

Elinor Ostrom was asked to develop an initial synthesis of the findings from the conference. She first observed that one of the major conclusions that could be drawn was that “more common property systems exist than central government and donor agency officials presume,” and that some (but not all) of these systems performed very well (Ostrom 1986, 607). The empirical studies suggested the inductive hypothesis that, if local resource users were not prevented from developing their own user group organization, such organizations would be created whenever

•   the user group is relatively small and has lived in close proximity and dependent upon a common-pool resource for a long time;

•   the flow of use units is moderately scarce when compared with the demands that individuals within the user group make upon the common-pool resource; and

•   the resource is subject to multiple users (simultaneous and sequential) and hence requires careful coordination and management of use. (Ostrom 1986, 608–9)

A further set of propositions tentatively derived from the empirical cases is shown in box 2.1. The papers and tentative conclusions were published one year later (NRC 1986) and became a major stimulus to the extensive research that is reported on in parts II and III of the current book. Since it had been presumed impossible that resource users could solve their own problems of overuse, it was an important accomplishment of the NRC panel that they found a very large number of cases where resource users succeeded.

The activities of the NRC panel stimulated a period of intensive empirical research and theoretical development because they raised awareness of empirical and theoretical challenges to the conventional theory, as well as existing conceptual and theoretical refinements, across disciplinary boundaries, and provided conceptual and analytical tools that facilitated new research. In particular, the NRC panel increased awareness of the prevalence of common property, of terminology that more clearly distinguishes between the characteristics of the natural resource and the system of property rights, and of the IAD framework for analyzing collective action for the development of institutions such as property rights. The rest of this chapter elaborates on the theoretical contributions of case studies to theoretical puzzles identified by the NRC panel on the relationship between property rights and the use of shared natural resources and conditions that influence collective action. Chapters 4 and 5 feature additional forms of research inspired, at least in part, by the NRC panel.


BOX 2.1
An initial synthesis of findings related to forming a user group organization (UGO)

It is also possible to generalize further from our cases and discussion about the relative difficulty or ease that diverse user groups may face in attempting to create UGOs. The fewer difficulties that a user group faces, the faster the group should form a UGO.… When scarcity of a common-pool resource becomes apparent to user groups, the speed with which they are able to organize is dependent upon the following:

1. Some heterogeneity of asset structure. Remember our discussion of the need for some entrepreneurship to get an organization started, though homogeneity may help later.…

2. Some prior or concurrent experience with other local organizations that provide an easy model to copy. Negotiating the constitution of a UGO from scratch is much costlier than borrowing the basic structure of a constitution from an extant organization.…

3. The availability of a general-purpose UGO that may be able to take on additional purposes. Many village organizations do several different activities, including the management of local common-pool resource systems.

4. The homogeneity in the community in terms of the uses made of the common-pool resource systems. The presence of two different groups who see their task as using the CPR in conflicting manners would make it more difficult for a UGO to develop.

5. The users’ shared perceptions that the risks involved in continued open access arrangements may be reduced or better spread across the community by such an organization. The users’ shared perception of the nature of their common situation may itself be enhanced by cultural homogeneity, value systems, and potentially the size of the group. Communication costs are much lower in a smaller group, and information about scarcity needs to be shared and discussed.

6. The physical unity of the user community. It is difficult for two fishing villages located on either side of a large lake to organize into one UGO. Two UGOs may develop with considerable intergroup conflict over the lake.

The above propositions all need to be more carefully stated and to be integrated into a more general theoretical framework. Right now, they are simply an initial effort to summarize many of the relationships discussed at this conference.

Source: E. Ostrom 1986, 609–10.



CONTRIBUTIONS TO THE STUDY OF THE COMMONS

Case study research has thus been a significant source of contributions related to collective action for the management of common-pool resources. By challenging the conventional wisdom related to property rights and possibilities for collective action, case studies reset the terms of debate. Case studies contribute to theory building by directing attention to the complexity of relationships between social and ecological systems, and by facilitating efforts to disentangle these relationships. We address the contributions of case studies to three sets of issues highlighted by the NRC panel: (1) property rights and tenure security, (2) the implications of group characteristics for collective action, and (3) the implications of resource characteristics for collective action.

Property Rights and Tenure Security

As discussed above, Hardin’s (1968) analysis of the tragedy of the commons reflected the conventional theory of property rights. The conventional theory distinguished among communal property, private property, and state property and equated communal property with the absence of exclusive rights (Anderson and Hill [1977] 1998; Demsetz 1967; North and Thomas 1973). Case studies challenged this conventional wisdom on three fronts. First, while failures were documented, numerous case studies demonstrated that, contrary to expectations, sustainable use of shared natural resources can occur in the absence of private individual or state property. Second, numerous case studies emphasized the importance of security of tenure and the ability of local resource users to monitor and enforce collective decisions. Third, case studies provided evidence that even well-defined and enforced property rights do not guarantee the sustainability of the commons. These studies contributed to the development of theory by identifying a variety of political, social, and economic factors—other than property rights—that influence the management of common-pool natural resources.

The deterministic formulation of Hardin’s claim that sustainable resource use required either state or private property lent itself to rebuttal through case studies. The more lawlike and specific a theory, the more readily it can be tested through carefully selected case studies (Gerring 2007b). When a relationship is hypothesized to be invariant rather than probabilistic, evidence that it does not hold in even a single case provides grounds for dismissal or modification (Dion 1998; Gerring 2004, 2007a; Mahoney 2003).14 Scholars identified numerous examples where a tragedy of the commons did not occur. Communities have cooperated in the management of fisheries (Acheson 2003; Berkes 1992; Schlager 1994; Singleton 1999), forests (McKean 1986; Schoonmaker Freudenberger 1993), grazing lands or pastures (Campbell et al. 2006; Gilles, Hammoudi, and Mahdi 1992; Netting 1981; Nugent and Sanchez 1999), groundwater and irrigation (Blomquist 1992; Grove 1993; Trawick 2001a, 2001b; van Steenbergen 1995), and wild plants and animals (Dyson-Hudson and Smith 1978; Eerkens 1999).15 Case studies left little doubt that, contrary to theoretical expectations, collective action on the commons is possible and not merely a vestigial form (Feeny et al. 1998; McKean and Ostrom 1995).

Hardin argued for private rights for individuals or centralized regulation to avoid overexploitation. Case studies demonstrate that the management of natural resources does not correspond neatly with formal rights, and that neither private property nor state management guarantees sustainability. There are at least three possible reasons for the discrepancy: inadequately extensive rights, problems of enforcement, and low prioritization of sustainability.16 Case studies directed attention to these variables and prompted conceptual and theoretical developments to incorporate them.

RECONCEPTUALIZING PROPERTY RIGHTS

Despite early recognition of property rights as bundles of rights that can be held in various combinations (Ciriacy-Wantrup and Bishop 1975), the conventional theory relied on a tripartite categorization of property rights (private, state, or communal) that does not fully reflect the possibilities for institutional diversity. Bundles of rights can vary both in extent across goods or products and in comprehensiveness related to any particular good or product. And the nature of the rights-holder can vary independently of the set of rights in a bundle. We address the extent of rights and the nature of the rights-holder in this subsection and then turn to the scope of rights.

Case studies challenged the equation of the commons with the absence of rights to exclude by documenting examples of collectively held rights of exclusion (Anderson and Simmons 1993; Bromley et al. 1992; Friedmann and Rangan 1993; McCay and Acheson 1987). Case studies also confirmed the critical importance of well-accepted and enforced rights of exclusion for the sustainability of shared natural resources. Conflict and environmental degradation generally do grow worse in the absence of effective rights of exclusion, even if users have formal rights of withdrawal or management (Agrawal 2000; Agrawal and Goyal 2001; Banana, Gombya-Ssembajjwe, and Bahati 2001; Twyman 2001). Although groups that enjoy rights of access, withdrawal, or exclusion often lack rights of alienation, the lack of “complete” rights does not prevent sustainable management. Comparisons of several forms of local natural resource management in India and Nepal suggest that effective management can occur in the absence of rights of alienation, as long as communities have enforceable rights of withdrawal, management, and exclusion (Agrawal and Ostrom 2001).17

Constraints on transfers are common in traditional rural societies (Berry 1992; Netting 1981; Wolf 1957). Even in contemporary intentionally formed communities in southern Indiana for which membership is voluntary, communities oversee changes in membership and generally limit rights of alienation of shared resources (Gibson and Koontz 1998; Poteete and Welch 2004). In both historical and contemporary settings, communities have sustained their shared resources despite limited or nonexistent rights of alienation. Indeed, limited rights of alienation may contribute to the success of collective management by reinforcing the cohesiveness of the communities (Gibson and Koontz 1998; Netting 1981).

In demonstrating the possibilities for successful collective management of natural resources and identifying examples of failures, case studies provided empirical support for two critical conceptual developments. First, collectively held rights to exclude others were distinguished from the absence of rights to exclude or open access (Ciriacy-Wantrup and Bishop 1975). Second, case studies made it apparent that the composition of a bundle of rights is analytically and empirically distinct from the attributes of the rights-holder (Edwards and Steins 1998; McKean 2000; V. Ostrom and E. Ostrom 1977). Case studies provided supporting evidence for conceptual developments that resulted in greater clarity about the distinctions between common property and open access, the possibilities for institutional diversity in bundles of property rights, and the distinctions between common-pool resources and common property; we discuss these conceptual developments in detail in chapter 4.

DEFINITION AND ENFORCEMENT OF RIGHTS TO MULTIPLE-USE COMMON-POOL RESOURCES

Case studies illustrate the multiple and overlapping ways in which shared natural resources are used. In the Sahel, for example, different groups have historically held rights to the same land for grazing and the collection of gum arabic from acacia trees during different seasons (Schoonmaker Freudenberger 1993). In forested regions, groups differ in their reliance on forests for timber and construction materials, fodder and grazing, fuel, fruits and nuts, oils and resins, medicines, twine, and other nontimber products (e.g., Edwards and Steins 1998; Guha 1989; Kumar 2002).

Governments often promote spatially segregated packets of formal rights that prioritize a limited range of activities related to one or a few resources. These policies collide with a complex of spatially and temporally overlapping formal and informal rights to a variety of resources (Kipuri 1991; Poteete 2003a; Schoonmaker Freudenberger 1993). Indeed, as documented by numerous case studies, resource depletion often occurs because the state does not recognize or support informal common-property regimes and instead adopts schemes for privatization or centralization that undermine or destroy communal rights (e.g., Berkes 1992; Ghate 2004; Guha 1989; Malayang 1991; Ramnath 2001; Schoonmaker Freudenberger 1993; Tropp 2003; E. Young 2001).

On the other hand, an over-time case study in Mexico, using remote sensing, statistical analysis, and careful historical analysis, illustrates how a combination of institutional innovations and externally funded projects enabled the residents of the region to achieve long-term sustainable use of forests while most neighboring areas suffered substantial deforestation (Bray et al. 2004). Early governmental reforms establishing ejidos (collective land grants) during the 1930s, and later governmental programs with German technical assistance, helped to organize multilevel local institutions that could harvest forests sustainably and gain income for the local population.

Efforts to preserve biodiversity by creating protected areas in regions where local people had developed indigenous rights systems have frequently resulted in increased fragmentation, high conflict, and illegal uses. Liu et al. (2001) use remote sensing to demonstrate that the rate of habitat loss increased after the Wolong Nature Reserve was established in southwestern China. Robbins et al. (2007) also use remote sensing to examine the spatial distribution of land at the Kumbhalgarh Wildlife Sanctuary in Rajasthan, India, for the ten years after its establishment. They find substantial intrusions near entry areas owing to ineffective enforcement by officials. An in-depth study by Riseth (2007) of the effect of the creation of national parks in areas of traditional use by the Sámi people in Norway describes the extensive conflict that has been engendered leading to boycotts and protests by activist groups. Twenty-three cases involving resistance by indigenous peoples to efforts by national governments to establish government policies that do not recognize their rights are brought together in a recent book edited by Cant, Goodall, and Inns (2005).

Policy interventions that threaten informal rights often generate considerable opposition. Such clashes may be more frequent with multiple-use resource systems, where governments tend to prioritize commercial uses while overlooking or discouraging subsistence use. African and Asian case studies, for example, document how centralization of forest management for timber production sparked a mix of sabotage and violent protests as people lost access to a variety of nontimber forest products (Agrawal and Ostrom 2001; Bryant 1996; Guha 1989; Hulme and Infield 2001; P. Scott 1998). Privatization of rangelands prioritizes commercial livestock production over a variety of subsistence uses in a similar manner. The victims of privatization of the range are often highly dispersed and marginalized, however; they face more substantial collective-action problems and generally respond with fewer and less sustained protests (Hitchcock 1980; Poteete 2003b).

Such conflicts underscore the difficulty of enforcing property rights. Too often, formal rights either are not enforced or conflict with informal rights in ways that create ambiguities and limit enforcement. Privatization through distribution of formal titles to individuals, for example, does not guarantee secure tenure (Barrows and Roth 1990; Bruce and Migot-Adholla 1994; Ducourtieux, Laffort, and Sacklokham 2005; Little and Brokensha 1987; Pinckney and Kimuyu 1994).18 Access to the courts or other mechanisms of enforcement can be a substantial challenge. In Kenya, adjudication of land disputes weakens rather than enforces individual rights because it gives lineage members opportunities to block land transfers (Joireman 2008; Shipton 1988). Often, governments lack the capacity to enforce rights to common-pool resources. In the Philippines, for example, the government’s ability to exercise rights of eminent domain over land depended on the relative effectiveness of physical force and harassment by the army and local residents defending de facto rights based on long-standing use (Malayang 1991). Likewise, forest conditions in two privately held forests and three communal forests in Guatemala corresponded more closely to indicators of effective enforcement by property owners than to formal property rights (Gibson, Lehoucq, and Williams 2002). These and other case studies demonstrate the importance of tenure security. Indeed, case studies show that formal changes in property rights undermine the security of rights whenever they create competing systems of rights, increase uncertainty about institutional stability, undermine the legitimacy of rights, or exacerbate conflicts (e.g., Berry 1992; Klooster 2000a, 2000b; Kull 2002; Lund 2006; McDermott Hughes 2001; Tvedten 2002).

Where the property-rights school focused on economic incentives for evolutionary changes in property rights and the implications for efficiency, case studies reveal natural resource management as an intensely political matter. Rights to natural resources and the management of those resources are influenced by the social complexity of multiple-use resources, distributional conflicts surrounding rights to resources, and the difficulties of enforcing rights to resources. Property rights are not simply economic phenomena; they also reflect social patterns of economic organization, political dynamics of competition, and systems for collective decision making (Agrawal and Ostrom 2001; Berry 1992; Boone 1998, 2003, 2009).

THE LIMITS OF PROPERTY RIGHTS

Case studies make it clear that there are many alternative management goals and more than one point of reference for evaluating outcomes. Consequently, even secure tenure cannot guarantee efficient or sustainable management. In comparing four forests under individual tenure and two communal forests in Honduras, for example, Tucker (1999) found greater variation in forest conditions among the privately held forests than between forests under different tenure arrangements. Private forest owners had adopted diverse management strategies that reflected divergent assessments of the future value of their forest; when they expected higher returns from other forms of land use, they cleared their forests.

Case studies also demonstrate that communal management of natural resources may lead to better outcomes—in terms of efficiency, equity, conflict management, or risk spreading—than other options (Anderson and Simmons 1993; Derman and Hellum 2002; Hoffmann 2004; Lahiff 2000; Trawick 2003). The allocation of private rights over land-based resources to an individual often dispossesses people with overlapping rights to resources on the same parcel of land—including women and youth within the property owners’ households as well as economically or politically marginal groups (Fleuret 1988; Hitchcock 1980; Joireman 2008; Kipuri 1991; Martin and Lemon 2001). In rural societies, especially in risky environments, limiting exposure to environmental perils often ranks higher than increasing average yields or sustaining the resource base (Abel and Blaikie 1989; Berry 1992; Halstead and O’Shea 1989; Nugent and Sanchez 1999; J. Scott 1976; Shipton 1988; Western 1982). Risk may be reduced through mobility, diversification, exchange, or, if physically possible, storage (Halstead and O’Shea 1989). These strategies attempt to smooth consumption by either lowering dependence upon any single source or regulating consumption of the resource. Pastoralists, for example, often migrate and keep a mix of different animal species to manage risk (Western 1982).19

Formal property rights are not necessarily the best predictor of resource condition or management strategies. Nor are formal property rights necessarily the only or best indicator of collective action on the commons. Groups may overcome collective-action problems but pursue goals other than sustainability or efficiency. Further, some government policies have presumed that when formal rights and responsibilities are assigned to localities through national legislation, local participants will rapidly know about, utilize, and benefit from decentralization in a variety of forms. Case studies have illustrated that lack of information, skepticism of local users, lack of trust, and distress over losing the rights to develop their own rules have reduced the effectiveness of some formal “top-down” decentralization efforts (Andersson 2004; Andersson and Ostrom 2008; Banana et al. 2007; Ghate 2008; Marshall 2004; Namara 2006).

The conventional theory, focused on formal property rights, typically assumed that formal rights were enforced, and did not recognize common-property regimes. Many common-property regimes, however, consist of informal institutions that apply to a relatively small-scale locality, are easily overlooked, and may be actively opposed by the government. Case study research recognized these informal institutions because they drew upon intensive field research. Likewise, local actors are more likely to discuss practices that deviate from formal institutions or normative expectations, and may even be illegal, with researchers who are present for an extended period or return repeatedly over a period of years. Research based on official documents or elite interviews is less likely to appreciate the full extent of nonimplementation and enforcement, if it recognizes these problems at all. Thus case studies revealed issues of tenure security, enforcement of property rights, informal rights, and potentially divergent interests related to resource systems that the conventional theory had overlooked entirely. In drawing attention to these issues, case studies prompted conceptual refinements and the development of new hypotheses about property rights, collective action, and the commons.

Recognition that common property is a possibility, and that it does occur in some but not all field settings, raised new questions about the prospects for collective action. The NRC panel highlighted the importance of group characteristics and characteristics of the shared resource (see box 2.1). The next two sections look at the contributions of case studies to the development and testing of hypotheses about the implications for collective action of, first, group characteristics and, second, characteristics of the resource base.

Group Characteristics

Early formal models of collective action, such as those developed by Olson (1965), identified group size and heterogeneity as critical influences on the prospects for collective action. Numerous subsequent studies point to the importance of each attribute, giving rise to a broad consensus on their importance (see Baland and Platteau [1996] 2000; NRC 2002; E. Ostrom 1992, 1999). Since heterogeneity is commonly expected to be greater in larger groups, the effects of group size and heterogeneity are widely expected to interact with each other.20 Empirical findings, however, have been inconsistent. Case studies have drawn attention to unexpected relationships related to group size and heterogeneity. In highlighting different forms of heterogeneity, case studies encourage the development of more precise concepts and more nuanced hypotheses. We first discuss group size and then heterogeneity.

GROUP SIZE

Olson (1965) hypothesized a negative association between group size and collective action based on three dynamics: (1) larger groups would be less likely to achieve collective action at all, (2) the overall level of collective provision would be lower for larger groups that did achieve collective action, and (3) the degree of suboptimality in collective provision would increase with group size. Case studies suggest a more complicated relationship. Activities related to the management of shared resources and investment in shared infrastructure differ, sometimes considerably, in the form and degree of collective action required for success. Case studies of diverse forms of collective action, sometimes within a single group, suggest that the influence of group size is both highly contextual and dependent upon the criteria for evaluating success.

Natural resource management involves more than the management of natural resource use. Resource mobilization can be important for the development of shared infrastructure (e.g., irrigation canals, drift fences), guarding, and maintenance activities. Very small communities in the Kumaon Hills of India, for example, protect their forests against rule violations by both community members and outsiders by hiring forest guards. To be effective, guarding must continue over a period of several months. The ability of a community to raise resources affects not only its capacity to hire a guard but also the duration of guarding. Agrawal and Yadama (1997) found that, overall, group size had a negligible effect on forest condition; although smaller groups placed less pressure on the forest, they also had less success in mobilizing the resources required to hire guards.

Further analysis of resource mobilization by forest communities in the Kumaon Hills suggests that not only does group size influence resource management and resource mobilization in different ways, but these relationships may be nonlinear and can differ across forms of resource mobilization. An analysis of data from 28 villages ranging in size from 10 to 175 households found a curvilinear relationship between group size and effective collective action for forest management (Agrawal and Goyal 2001). Medium-size groups proved more successful than smaller and larger groups in terms of total resources mobilized, per-household contributions, regularity of meetings, record maintenance, and rule enforcement. The most starkly curvilinear relationships concern resource mobilization. Both total budgets and per-household contributions are highest for village councils with 61 to 80 households. These figures drop off sharply for both smaller and larger villages.

Nagendra, Karmacharya, and Karna’s (2005) comparison of forest conditions in two management systems in Nepal’s terai suggests that group size may exert less influence on natural resource condition than do other factors, such as the availability of external sources of revenue. Buffer zones established around national parks attempt to provide protection to the forest but allow continued forest use by local residents within fairly tight guidelines. Community forestry is a more general program for handing over forests to user groups for management and use. Groups must develop management plans but face somewhat fewer restrictions. Nagendra and colleagues analyze satellite imagery for 23 forests from 1989 and 2000, before and after the formal introduction of community forestry and the creation of buffer zones in the early 1990s. The associated villages range in size from 75 to 1,237 households (450 to 8,000 individuals). The researchers found that forest conditions in buffer zones are improving more than those in community forests, and that loss of forest cover is greater in community forests. The differences do not correspond to differences in forest size, group size, or population density. Buffer zones benefit from higher monetary inputs, especially in terms of tourist revenues. In addition, buffer zones have a higher ratio of user group members to forest area.

Considered as a group, these case studies show that group size affects the prospects for collective action, but not in a straightforward manner. The nature of the relationship appears to depend on the goals of collective action and complex social interactions in particular contexts that are themselves the result of interactions among multiple variables. Case study research is more sensitive to this sort of causal heterogeneity precisely because it treats causal homogeneity as something to be established rather than assumed. When faced with evidence of causal heterogeneity, scholars face the challenge of discerning different causal patterns and mapping them conceptually to different types of observations. Case study research lends itself to this sort of exploratory analysis. The case studies summarized above suggest subtypes of collective action, within which causal homogeneity may exist. There is scope for further work in distinguishing and categorizing different forms of collective action. Case studies have an important and ongoing role to play in suggesting conceptual refinements and reformulations of received hypotheses about the relationship between group size and collective action.

HETEROGENEITY

As noted above, the heterogeneity of a group’s membership is expected to influence the degree of common understanding about the existence and nature of a collective management problem, the commonality or divergence of interests and goals, and relative rates of participation in collective action. Nonetheless, diversity can take a number of different forms (Kurian and Dietz 2004). Case studies demonstrate that particular forms of heterogeneity shape the prospects for collective action in different ways, and suggest that the role played by a given form of heterogeneity depends on the situation. Case studies that emphasize social diversity also raise questions about how to conceptualize—and recognize in the field—the relevant set of people for analyzing collective action.

Discussions related to community-based natural resource management and other forms of decentralized resource management often assume (tacitly) that a territorially defined community is the relevant group for managing shared natural resources.21 Evidence from field settings around the world makes this assumption untenable. The ubiquity of multiple-use resources implies that a single socially meaningful group of resource users may not exist. More or less distinct groups who may not interact regularly or identify with each other have been found to have a stake in many multiple-use commons (Agrawal and Gibson 1999, 2001; Edwards and Steins 1998; Guha 1989; Kumar 2002). Even within self-identified communities, several forms of heterogeneity exist. Collective action may require bargaining among distinct groups or subgroups as well as collective efforts to manage shared resources (Edwards and Steins 1998).

Many case studies on heterogeneity focus on economic inequality related to income, assets, or stability of income streams (Agrawal 1999; Bardhan 2000; Dayton-Johnson 1999, 2000; Kurian and Dietz 2004). Others examine heterogeneity in values (Gibson and Koontz 1998), of knowledge and skills (Johnson and Libecap 1982), of location (Mearns 1996; E. Ostrom 1996), or of interest in maintaining the resource (Ainslie 1999; Campbell et al. 2001). Social heterogeneity related to age, gender, ethnicity, status, or residence often translates into political and economic heterogeneity and is reflected in interests in shared resources (Ainslie 1999; Kipuri 1991).

Heterogeneity in interests often reflects other forms of heterogeneity that affect access to or benefits from natural resources. In southern India, interest in maintaining shared irrigation tanks (small dams that are linked to irrigation systems) declines with access to private tube wells as an alternative source of groundwater, which in turn reflects differences in wealth (Balasubramanian and Selvaraj 2003).22 Lack of agreement on management goals constrains collective management of the commons in rural Zimbabwe; wealthier groups value the commons as a source of cattle feed, while the less wealthy rely on commercial harvesting of woodland products as a source of income (Campbell et al. 2001). In Nepal, where the costs of participation in management activities such as planting new trees or patrolling the forest depend on distance from the community forest, locational diversity is an important source of divergent interests (Chhetri and Pandey 1992; Chhetri, Tiwari, and Sigdel 1998). Benefits from fisheries reflect differences in knowledge about good fishing locations and fishing skills, as well as differences in equipment (Johnson and Libecap 1982). In the lower Amazon floodplain of Brazil, McGrath, Almeida, and Merry (2007) examine the implicit conflict within households and communities related to annual cropping on river levees, fishing in the lakes, and cattle ranching. Agreements reached at a community level have different impacts on household livelihood strategies depending on the relative importance of these activities. McGrath and coauthors argue that without recognizing the heterogeneity of uses of a resource by households within a community, scholars may miss important dynamics that affect the success of collective action.

Although different forms of heterogeneity often reinforce one another, the relationship between heterogeneity and collective action varies across forms of heterogeneity and collective action. Somanathan, Prabhakar, and Mehta (2002), for example, found that income inequality and caste heterogeneity had distinct effects on three measures of collective action in the Kumaon and Garhwal regions of northern India: the number of Van Panchayat (forest council) meetings held during the previous year, whether a community hired a watchman for their forest, and the extent of crown cover in forests managed by the village. The frequency of meetings increased modestly with income inequality but did not correlate significantly with caste heterogeneity. Neither measure of heterogeneity had an effect on the probability of a village’s hiring a watchman or on the extent of crown cover.

In some situations, elite members of the community facilitate collective action. In other situations, reciprocity among groups with complementary resources buoys cooperation. Although pastoralists and crop producers sometimes clash violently when livestock destroys crops, these groups frequently cooperate to exchange access to crop residue for milk and manure (Agrawal 1999; Bassett 1988; Dafinger and Pelican 2006; Turner 1999). Cooperation on some activities tends to create interdependencies that constrain conflict (Dafinger and Pelican 2006), and can promote cooperation in other areas (Mearns 1996).

Case studies also demonstrate that institutional arrangements can moderate the effects of heterogeneity. Some villages in Nepal have compensated for locational differences by allowing more distant members to substitute the payment of fees for time spent in monitoring and maintenance work (Adhikari and Lovett 2006). In southern Indiana, most members of intentional communities with shared forest resources value their forested land primarily for nonconsumptive purposes while also enjoying limited consumption of mushrooms, firewood, berries, and other forest products for their own households. Serious conflicts can erupt when some members value consumptive over nonconsumptive uses, especially if some members want to use forest products as a source of income. In a comparison of two such communities, Gibson and Koontz (1998) found that one had developed institutions that effectively screened new members for shared values, reinforced common values through community activities, and managed conflicts arising from disagreements. A wariness of formal institutions left the other community more vulnerable to increases in value heterogeneity through the recruitment of new members, and less able to manage conflicts over forest management.23 Thus institutions can dampen or exacerbate conflicts arising from heterogeneity.

Characteristics of a group, including its size and heterogeneity, do influence the ability of resource users to gain trust that others will not break rules and substantially overharvest. Without substantial trust in the reliability and reciprocity of members of a resource user community, it is very hard to establish cooperation in the management of a shared natural resource.

Case studies demonstrate that the effects of heterogeneity can be highly variable. The multiple dimensions of group characteristics and varied forms of collective action related to natural resource management result in a complex set of relationships. After documenting the diverse effects of different forms of heterogeneity in eight villages of Nepal, for example, Adhikari and Lovett (2006, 443) warn against presuming simple causes and simple remedies. Case studies helped tease apart these connections to reveal contingent relationships. In this manner, case studies have both tested the scope of prior hypotheses linking group size and heterogeneity to the success of collective action, and suggested modified hypotheses. As discussed above, case studies have built-in advantages in recognizing and responding to causal heterogeneity.

Resource Characteristics

We now turn to case studies that consider how the characteristics of natural resources affect interest in and collective action for the management of natural resources. First, case studies have identified various features of natural resources that influence the relative costs and benefits associated with the establishment and defense of property rights. Second, case studies underline variation in the complexity of natural resources and resource systems, which in turn influences the difficulty of the management problem, and the prospects for collective action.

RELEVANT CHARACTERISTICS

Scholars have long recognized that characteristics of a resource influence the feasibility and relative costs of alternative management strategies. Property-rights theory expected increases in demographic pressure and market demand to prompt interest in privatization (Alchian and Demsetz 1973; Demsetz 1967). Olson (1965) expected collective action to be particularly daunting when the costs of provision were borne privately while the noncontributors could not be excluded from enjoyment of the benefits.24 Biological and physical differences influence both the response of the resource to human activity and the difficulty of establishing exclusive property rights (Gordon 1954). Even revisionist work on property rights and types of resources emphasized resource characteristics that influence the difficulty of exclusion (V. Ostrom and E. Ostrom 1977). Case studies drew attention to the multiple dimensions of resource characteristics that influence the value of the resource, and thus the level of interest in defending exclusive rights.

Case studies identified several features of natural resources that influenced the difficulty of exclusion and the expected value of defending exclusive rights. Several of these studies compared patterns of territoriality and property rights adopted by groups that used several natural resources, including land for crop production, fisheries, pastoral systems, and wild foods and game. Common-property systems of management seem to be more frequent for low-density resources and those characterized by patchiness, such as semiarid and arid grazing lands, possibly because the costs of defending more exclusive rights outweigh the likely benefits (Dyson-Hudson and Smith 1978; Netting 1981; Western 1982). The prospects for collective action are expected to be much lower for the management of migratory, mobile, or ephemeral resources, such as some types of fish, game, and wild plants, because no single group can regulate use of the resource, and the subsequent involvement of multiple groups raises the transaction costs of coordination (Dyson-Hudson and Smith 1978; O’Shea 1989). Defining flexible boundaries related to multiple resources in semiarid regions with high levels of uncertainty related to ecological conditions is particularly challenging (Quinn et al. 2007). For natural resources with these features, exclusive property rights often are not the best option. Preferred responses include storage, migration, diversification of resource use, and social exchange (Dyson-Hudson and Smith 1978; Halstead and O’Shea 1989; Netting 1981; Western 1982).

COMPLEXITY

Complexity refers to attributes of natural resources, ecological systems, and socioeconomic and political systems that affect the ability of resource users to recognize how their actions affect the condition of the resource. Complexity limits the ability of individuals to identify the full set of possible outcomes or assign probabilities to particular outcomes of specific actions. The complexity of particular natural resources and ecological systems can make it difficult to discern cause-effect relationships. Case studies of efforts to grapple with complexity have generated new hypotheses about the implications for collective action.

Many of the sources of variability discussed in the previous section raise the costs of management and of establishing exclusive property rights, but do not pose a cognitive problem. Complexity increases with the number of factors influencing resource condition, the period of time over which causal effects unfold, and interactions across social and ecological scales. Complexity related to an individual resource can present serious cognitive challenges; systemic forms of complexity are much more severe. Both ecological and social systems are complex, interdependent, and constantly changing. As James Wilson (2002, 2007) notes, these systems are characterized by causal relationships that are nonlinear, multivariate, and changing. The complexity of natural resource systems and their interaction with social, economic, and political systems can impede collective action when they obscure cause-effect relations, especially the connection between resource use and resource condition. Case studies suggest that the implications of the characteristics of particular natural resources for collective action depend on the extent to which complexity reduces predictability (Abel and Blaikie 1989; Poteete and Welch 2004; J. Wilson 2002, 2007). Unpredictable variation decreases the probability of any form of management (Halstead and O’Shea 1989). The cognitive problems are too severe, and the probability of reaping the benefits of management efforts is too low.

Over-time analyses of cases provide insights into the possibilities for overcoming these cognitive challenges through learning and adaptation. Consider the initial lack of awareness of connections between forest and watershed management among residents of Loma Alta, Ecuador (C. Becker 1999, 2003; Gibson and Becker 2000). The forest covers a hilly terrain with altitudes ranging between 50 and 830 meters. Fog is prevalent at higher altitudes, where trees draw moisture into the watershed. Loss of trees thus decreases fog interception and the availability of water at lower elevations. Until the mid-1990s, residents of Loma Alta did not recognize that clearing forests at higher altitudes affected the aridity of the soil or the availability of water at lower altitudes (C. Becker 1999). In 1995, People Allied for Nature (PAN) measured fog interception at several locations in the forest. PAN shared evidence of sharp differences in the water intercepted in forests and pastures with the residents of Loma Alta and emphasized the implications for the erosion and drying of soils on pastureland, and for water supply in the village (C. Becker 1999). Even when presented with this evidence, some residents doubted the validity of such complex relationships and suspected that PAN wanted to trick them into giving up their land (C. Becker 1999). Only after several community meetings and considerable debate did the residents of Loma Alta vote to establish a community-managed forest reserve as a form of watershed management. Once an agreement to protect the forest had been reached, however, it was implemented rapidly (C. Becker 2003). In this case, systemic complexity initially obscured cause-effect relationships and later made it more difficult to achieve a common understanding about the nature of the management challenge.

Resource users can develop strategies to compensate for predictable variability in resource condition as long as they can perceive a connection between their actions and resource condition. A complex coastal fishery in Sri Lanka has functioned for more than 250 years, for example, as a result of the evolution of lottery rules assigning rotational rights to use stake-nets at agreed-upon fishing sites located on discrete channels. The institutional system enables the equitable sharing of substantial resource variability across time and space (Gunawardena and Steele 2008). Even if the residents of Loma Alta do not understand how fog interception works, most now understand that they can protect their water supply by limiting deforestation (C. Becker 2003). Communities around the world also cooperate in the management of nonmigratory fisheries (Berkes 1992; Cordell and McKean 1992; Schlager 1994; Singleton 1999; E. Young 2001) despite persistent uncertainty about the forces influencing fishing stocks (Gordon 1954; Wilson 2002). Successful community-based conservation is highly unlikely when local communities have little relevant information about the dynamics of the resource that others want them to conserve, as Altrichter (2008) found to be the case in an effort by a national government to urge community-based conservation of peccaries (Tayassuidae) in the Impenetrable Forest of northern Argentina.25

Resource complexity presents challenges for researchers as well as resource users. The large number of variables and the diverse forms of interactions among them make it difficult to isolate the effects of any one variable analytically. Case studies are particularly valuable in these situations because they offer opportunities for analytical control through structured comparisons, including within-case comparisons (Gerring 2007a; Snyder 2001). Within-case comparisons hold some variables constant and thus increase researchers’ ability to trace relationships of interest. Which variables are held constant, such as a single group that uses several types of resources (Poteete and Welch 2004) or one resource system over time (C. Becker 1999, 2003; Gibson and Becker 2000; Gunawardena and Steele 2008), differ across within-case study comparisons. Over-time studies also enable process tracing, something that is not possible through cross-sectional comparisons. Case studies have taken advantage of these analytical strengths to demonstrate that resource complexity influences collective action independently of group characteristics, and that possibilities for learning and adaptation exist in response to complexity, at least as long as the links between action and resource conditions are recognized and perceived to be predictable.

CASE STUDIES AS A FOUNDATION

Case studies provided ample evidence of successful collective action by some resource users and raised new questions about sources of variation in achieving and sustaining collective action. Case studies debunked deterministic claims about the impossibility of collective action related to common-pool resources, but also illustrated failures, challenged overly general or simplistic hypotheses, teased apart distinct elements of tightly interwoven factors, and inspired conceptual refinements. Intensive case studies have informed the development of frameworks for analyzing property rights and increased appreciation of nonlinear and context-specific relationships between group characteristics and the prospects for collective action. Case studies have also facilitated ongoing efforts to disentangle interactions between complex social and ecological systems. These agenda-setting contributions built on the analytical strengths of the case study method, especially those related to concept and theory development, the ability to control for confounding effects via within-case comparisons, and process tracing. In this chapter, we reviewed a small fraction of the huge number of case studies about collective action in the context of natural resource management to illustrate the multifaceted contributions of case studies to the accumulation of knowledge.

As we have shown, case study research has contributed significantly to theory development and testing. Nonetheless, we acknowledge that the theoretical contributions of the case study method are constrained by the ongoing challenge of synthesis. The production of new case studies occurs on an immense scale and is uncoordinated. Most scholars prioritize work within their own discipline, theoretical perspective, and substantive areas of specialization. These rules of thumb or heuristics make the flood of new information more manageable, but they also impede cross-fertilization and synthetic learning. Synthesis would be challenging even in the absence of these divisions. Because scholarship is not coordinated, the sets of research questions posed and variables examined vary from study to study.

Case studies suggest many plausible hypothesized relationships. Above, we surveyed debates about property rights, characteristics of the group, and complexity. Other case studies have drawn attention to possible threats to the viability of institutions for managing common property, including demographic change (Harrison 1993; Singleton 1999), technological change (Anderson and Hill [1977] 1998; Cordell and McKean 1992; Schoonmaker Freudenberger 1993; van Steenbergen 1995), market pressures (Ensminger 1996; Gibson and Becker 2000; Parayil and Tong 1998), short-term economic considerations (Campbell et al. 2001), government policies and interventions (Bardhan 2000; Malayang 1991; Mwangi 2007b; Parayil and Tong 1998; Schoonmaker Freudenberger 1993; Western 1982; E. Young 2001), and macropolitical change (Klopp 2000; Mearns 1996; O’Hara and Hannan 1999). More than thirty factors are thought to influence the sustainability of common-pool resources (Agrawal 2001b). Case studies often present evidence of causal processes to demonstrate the influence of each condition, at least in a particular time and place and for a particular common-pool resource. In most situations, several factors influence collective action on the commons.

To some extent, the emphasis on different variables reflects alternative frameworks for analysis. In this book, we draw on the IAD framework and related approaches that direct attention to opportunities for and constraints on self-organization by resource users (Edwards and Steins 1998; Kiser and Ostrom 1982; Oakerson 1986). These approaches emphasize the importance of intentional human action and institutions, and are well-suited to the study of collective action on the commons. Other perspectives direct attention to somewhat different sets of variables. The political ecology framework, for example, gives greater emphasis to nonlocal structural and systemic factors (Bassett 1988; Bryant 1994; Schoonmaker Freudenberger 1993). From the perspective of cultural and interpretivist frameworks, cultural norms and efforts to generate meaning exert considerable influence over patterns of resource use; legitimacy and other symbolic implications sometimes rival economic value as a motivating force (Carney and Watts 1990; Derman and Hellum 2002; Klooster 2000a, 2000b; Kull 2002).

These distinctions should not be overstated. Many case studies approach natural resource use and management as a product of individual action; interactions of social, political, and economic structures at multiple scales; and the dynamics within social and ecological systems (e.g., Agrawal 1999; Agrawal and Ostrom 2001; Ainslie 1999; Kipuri 1991; Mearns 1996; Mwangi 2007a; Netting 1981; Nugent and Sanchez 1999; Poteete 2003b; Turner 1999). Likewise, many case studies highlight the entanglement of cultural and symbolic aspects of natural resource use with conflicts over authority and material benefits (e.g., Agrawal 2005; Berry 1992; Boone 1998, 2003; Carney and Watts 1990; Lund 2006; McDermott Hughes 2001; Poteete 2009; Ribot, Chhatre, and Lankina 2008; Tropp 2003; Tvedten 2002; Twyman 2001). On the other hand, scholars should not obscure analytical differences. Explicit evaluation of alternative frameworks helps advance theory development and analysis (Schlager 2007).

Case studies contribute to such assessments by enabling the tracing of processes at multiple levels as suggested by alternative frameworks. But case studies cannot evaluate the generality of alternative frameworks any more than they can evaluate the average effects of individual variables. Moreover, it is not always possible to identify “pathway cases” (Gerring 2007b) in which one independent variable is present while alternative explanatory variables are not. If case-based observations are consistent with more than one explanation, the analysis will be indeterminate.

This sort of diversity of perspectives is essential to the vitality of any research tradition, and yet it also presents challenges for the scientific community. While a common framework supports cumulative research within a particular tradition, the presence of alternative frameworks helps scholars guard against intellectual blind spots—if they are aware of work within related research traditions. The contributions of case study research to cumulative theory development and testing depend on widespread familiarity with a broad cross-section of case study research, complemented by synthetic learning. The practical impediments are severe: cognitive limitations on the volume of new studies that any individual can effectively process, career incentives that reward production of new studies over the “consumption” and processing of existing studies, and academic organization that rewards specialization and discourages broad reading.

And yet scholars recognize the value of synthesis and regularly act to achieve it. Well-written review essays often find a very broad audience. Smaller sets of scholars come together in workshops and research networks to exchange their findings and work through intellectual problems. Major foundations and other organizations sponsor medium-scale conferences along the lines of the NRC panel discussed in this chapter. Synthesis can also occur through the collection of case studies in edited volumes or special journal issues. Several compendia of case studies related to collective action and the commons were published in the late 1980s and early 1990s (e.g., Anderson and Simmons 1993; Friedmann and Rangan 1993; McCay and Acheson 1987; NRC 1986). Some, including NRC (1986),26 applied a common analytical framework to chapter-length case studies to enhance analytical leverage, while others synthesized lessons from case chapters in introductory and concluding chapters. Given the inevitably limited scope of edited volumes, these compilations cannot provide a thorough synthesis.27

As in other areas of collective activity, successful collective action among scholars concerned with cross-fertilization and synthesis is sporadic, partial, and rarely sustained.28 Professional associations represent the most obvious vehicle for sustained cross-fertilization and synthesis. The International Association for the Study of the Commons, for example, has supported interdisciplinary and international exchanges related to collective action and the commons since 1989.29 New interdisciplinary associations do not represent an easy solution to these problems. They must compete with disciplinary associations for participation, and are costly to create and maintain. University-based research centers can also facilitate both synthesis and exchange. This book features several research programs associated with the Workshop in Political Theory and Policy Analysis at Indiana University (see chapter 10).

In this chapter, we have shown how case studies can raise confidence about the validity of concepts, enable process tracing and multilevel analysis, and yield findings with high internal validity. But no method does everything. In particular, we have highlighted the challenge of synthesizing findings from case studies. The next three chapters focus on field-based empirical methods that offer greater external validity. Part III discusses formal methods that support deductive analysis and more controlled testing of hypothesized causal processes. Throughout, we retain our concern with the practical challenges that affect the choice of method, the synthesis of findings across studies, and the accumulation of scientific knowledge.


CHAPTER THREE

Broadly Comparative Field-Based Research

WHILE HYPOTHESIZED RELATIONSHIPS are often posited by case study authors, broadly comparative research is required to enable scholars to evaluate the generality of these relationships (Lijphart 1971). Even when theory predicts multiple causal paths, there is also an interest in identifying the set of conditions under which each causal process applies. Assessments of the generality of relationships and processes hinge on the breadth of comparison as well as on sample size.1

Some have suggested that the mix of methods used within a research tradition changes naturally with the accumulation of data and the development of theory. When data are scarce and theory is poorly developed, case study research is both recommended and unavoidable (Gerring 2007a; compare Achen 2002). Case studies suggest hypotheses about relationships and processes (Ragin and Becker 1992). As a line of research develops, a shift from case studies to synthetic analyses is expected (Gerring 2007a; Stern et al. 2002). Development of a set of hypotheses certainly increases the value of more synthetic and broadly comparative research designs, including large-N studies. But large-N comparative analysis also requires large and representative data sets. It is not obvious that theoretical development of a research program necessarily corresponds with improvements in data availability or accessibility.

As discussed in chapter 2, the Panel on Common Property Resource Management organized by the National Research Council (NRC) (NRC 1986) and a number of publications in the late 1980s and early 1990s (e.g., Anderson and Simmons 1993; Berkes et al. 1989; Friedmann and Rangan 1993; McCay and Acheson 1987; E. Ostrom 1990) offered synthetic analyses of large numbers of case studies, proposed a number of hypotheses about collective action and the commons, and helped define an agenda for ongoing research. These scholars called for more broadly comparative research on the management of common-pool resources. These calls for broadly comparative research have, however, largely been unanswered. This chapter documents the ongoing scarcity of cross-national research on collective action and the commons, and suggests that practical challenges to data collection place cross-national research beyond the reach of most individual researchers. We also discuss the advantages and disadvantages of meta-analysis as a strategy for using existing case studies to overcome these challenges.

The first section of the chapter presents an analysis of methodological practices represented in articles on collective action and the commons published between 1990 and 2004 and indexed in the Academic Search Premier database. We find that cross-national field-based research is extremely rare and has increased only modestly over time. Large-N research has increased, but mostly involves the analysis of survey data and is often limited to subnational samples. There was some growth in small-N cross-national comparisons, but we found that no large-N cross-national research was published during this period. Our analysis of methodological practices raises two questions. What are the constraints on large-N and cross-national research? And what options are available to scholars interested in pursuing broadly comparative field-based research?

Why did the considerable interest stimulated by the NRC and the other extensive case study research not yield more large-N research? Although new field research offers substantial control over research design and measurement, the collection of new data can be quite costly. We discuss a variety of practical challenges to accumulating the data required for broadly comparative research on collective action and the commons. Similar challenges affect research on a variety of topics concerned with informal institutions, subnational populations, or historically marginalized populations. In light of these practical challenges, it is not realistic to expect individual researchers to collect the data required for cross-national field-based research.

We argue that broadly comparative research is nonetheless possible. Collaborative research, which we discuss in chapter 5, is one option. In this chapter, we introduce another strategy for broadly comparative research: meta-analysis, or the “analysis of analyses” (Glass 1976, 3). This chapter highlights the methodological trade-offs between field-based research and meta-analysis; in chapter 4 we survey the contributions of meta-analysis to research on collective action for natural resource management. Meta-analysis avoids the costs of new field research by analyzing data gleaned from existing studies. This strategy puts cross-national analysis well within reach. Yet the pool of existing studies presents important limitations as well, ranging from problems of missing data to lack of control over the sample. Meta-analysis complements case studies and large-N field-based research but cannot replace either research strategy.

METHODOLOGICAL PRACTICES OVER FIFTEEN YEARS OF RESEARCH

To assess trends in methodological practices since the 1980s, we created a meta-database of articles concerned with collective action for the management of natural resources by users of those natural resources.2 We surveyed articles published over a fifteen-year period, 1990–2004, to track trends in methodological practices following the calls for more broadly comparative research at the NRC panel and in the series of edited volumes in the late 1980s. A search of the Academic Search Premier bibliographic database (EBSCOhost Research Databases 2005)3 retrieved thousands of scholarly articles with one or more of the following terms in the abstract or as keywords or subject terms: common-pool resource, commons, community management, community-based management, collective action, common resource management, forest management, irrigation, groundwater management, fishery management, management of fisheries, public land, grazing system, and pasture management.4 The meta-database includes 172 articles that presented field-based empirical research related to collective action for natural resource management by users of those resources, and that included enough information for the analysis.5

Before the late 1980s, research on natural resource management rarely considered prospects for collective action. If collective action was considered at all, most studies assumed that people who shared natural resources were incapable of collective action (see chapter 2). Attention to the possibility and importance of collective action increased sharply over the fifteen-year period of our survey. The number of articles concerned with the role of and prospects for collective action for natural resource management increased from 8 articles published in 1990 through 1994 to 48 articles published 1995–99 and 116 articles published 2000–2004. In light of the initially limited but accelerating publication of research on the role of collective action in natural resource management, we compare methodological practices in the 56 peer-reviewed articles published 1990–99 with the 116 articles published 2000–2004. To assess the prevalence of methodological practices that support broadly comparative analysis, we consider the number of observations, their geographic scope, and whether the main unit of analysis allows analysis of the prospects for collective action.

Defining the Units of Analysis

Research often involves multiple types of observations at more than one scale of analysis. The presence of multiple types of observations within a study and inconsistent terminology in the literature contribute to confusion about the meaning of a “case study” (see chapter 2). Following Gerring (2004), we identify “cases” with the main unit of analysis. For each field-based empirical study, we determined the main unit of analysis based on data presentation: (1) policy units where the data were organized around the activities of natural resource users within countries, districts, or other political jurisdictions; (2) resource system or social units where data were organized around relevant resource systems (e.g., watershed, fishery) or groups defined by engagement with a natural resource (e.g., user groups); and (3) individual or household units when the organization of data focused on individual respondents or household surveys. Regardless of the unit of analysis, all articles are concerned with collective action by people who are using a shared natural resource. Studies that use policy units as the main unit of analysis, for example, present data about natural resource users within a policy unit (i.e., users within a certain jurisdiction); these are not studies of collective action by policymakers associated with a particular policy unit or jurisdiction.

When we speak of the number of cases in a study, we are referring to the number of observations on the main unit of analysis. If the main unit of analysis is a policy unit, then the number of cases or observations refers to the number of policy units for which data are presented. The number of cases does not refer to the number of observations within each unit of analysis (e.g., the number of people interviewed within the policy unit). Several articles present analysis related to several distinct questions, involving different units of analysis. To reflect our substantive concerns, we coded these articles based on the main unit of analysis in those analyses most related to the prospects for collective action.6 Following the central limit theorem, we classified articles with thirty or more observations for the main unit of analysis as large-N studies.7

The choice of the unit of analysis influences the sorts of theoretical questions that a study can answer. Resource system or social units represent the most relevant unit of analysis for assessing prospects for collective action. Policy units can be relevant as well, if the boundaries of the resource system and the relevant groups of resource users fall within a single policy jurisdiction. The individual and household unit of analysis is the least relevant for the analysis of the likelihood of collective action. The very concept of a collective-action problem implies a disjuncture between individual preferences over outcomes, strategically rational individual behavior, and collectively desirable outcomes. Because they do not address the possibility that individual behavior may not correspond with individual preferences over outcomes, individual-level data have limited value for evaluating the likelihood of collective action. Analyses of individual- or household-level data are very appropriate for evaluations of consequences of the various arrangements of natural resource management. Indeed, most of the articles based on individual-level data are concerned with the implications of common property or community-based natural resource management for various outcomes at an individual or household level. These studies typically analyze patterns of natural resource utilization and variation in the contribution of natural resources to subsistence, document outcomes associated with institutional arrangements in particular settings, and measure expressed support for alternative institutional arrangements.

With the database we created, we can ask whether the synthetic and theoretical developments of the late 1980s started a move away from establishing the possibility of collective action on the commons and toward the development and testing of more general theory. If yes, we should find an increase in broadly comparative analyses of observations related to potential units of collective action in articles published after 1990. We will show that, although there has been a decrease in single case studies, it is associated largely with an increase in small-N comparisons. Furthermore, while there has been an increase in large-N studies, most of these studies analyze individual or household data and are more concerned with the consequences of current or past arrangements for natural resource management than with the prospects for collective action. Even if these patterns are interpreted as documenting initial steps toward more broadly comparative research, they also suggest that such changes in methodological practices are more difficult than is generally recognized.

Trading Geographic Scope for Numbers?

Only a relatively small subset of articles published between 1990 and 2004 engaged in broadly comparative research. Not only was the share of articles engaged in large-N analysis relatively small, but most large-N studies involved the analysis of individual- or household-level data collected from a limited geographic area. This pattern suggests that scholars may be making trade-offs between geographic scope and the number of observations. Very few articles published during this fifteen-year period made use of the sorts of research methods required to assess the generality of hypotheses concerning prospects for collective action for natural resource management.

Table 3.1 shows that barely more than one-fifth of the articles were large-N studies. Of 172 empirical field-based studies of natural resource management, 136 (79.1 percent) analyzed fewer than 30 observations of the main unit of analysis. There was a slight but statistically insignificant increase in large-N studies over time, from 16.1 percent of articles published in the 1990s to 23.3 percent of those published 2000–2004. Small-N studies tend to fall well below the 30-observation threshold. More than half (78 of 136 or 57.4 percent) of the small-N studies—and 45.3 percent of all articles—are presented as single case studies; an additional 16 articles analyzed two case studies. Fully 111 articles (64.5 percent of the total) relied on data for 5 or fewer cases.

TABLE 3.1
Frequency distributions of types of study
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There has been some movement, albeit modest, toward more large-N research related to collective action in natural resource management. We do see a decrease in single case studies, from 58.9 percent of the articles published in the 1990s to 38.8 percent of articles published 2000–2004, as well as a slight percentage increase in articles with 2 to 5 cases. Only 36 articles published over this 15-year period analyzed 30 or more observations, however, and can be considered large-N studies. Although large-N studies were rare, they generally analyzed far more than 30 observations; 22 reported findings based on 100 or more observations. Indeed, articles that analyzed 100 or more observations increased substantially, from 8.9 percent of all articles published 1990–99 to 14.7 percent of those published 2000–2004.

Articles published on collective action for natural research management generally have a limited geographic scope. The vast majority of articles (77.3 percent) published during the 1990–2004 period address natural resource management at the subnational level (see table 3.2). Almost all (97.2 percent) large-N empirical studies published during this period and more than two-thirds (72.1 percent) of the small-N empirical studies were subnational in scope. The focus on subnational studies has remained stable over time. Only 9 articles (5.2 percent) engaged in cross-national analysis, 2 in the 1990s and 7 between 2000 and 2004. In fact, geographic scope is strongly and inversely related to the number of observations. All cross-national studies and all except 1 national-level study involved small-N comparisons.8

TABLE 3.2
Type of study by geographic scope
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The inverse relationship between the number of observations and geographic scope reflects the close correlation of the number of observations with the main unit of analysis. The small-N studies focus almost exclusively on either units of potential collective action, such as user groups and resource systems (78.7 percent of articles published 1990–99; 60.7 percent for 2000–2004; 66.9 percent overall), or policymaking units (21.3 percent for 1990–99; 38.2 percent for 2000–2004; 32.6 percent overall) (see table 3.3).9 Likewise, almost all large-N studies (66.7 percent for 1990–99; 77.8 percent for 2000–2004; 75.0 percent overall) treat individual respondents as the main unit of analysis. If anything, this correspondence between the unit of analysis and the sample size has increased over time.

TABLE 3.3
Type of study by unit of analysis
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Large-N studies tend to be subnational studies because they mostly analyze survey or interview data, and almost all field-based studies informed by individual respondents (96.3 percent) draw on subnational samples. There is no evidence of change in this pattern over time. In general, large-N studies can contribute to assessments of both internal and external validity. An increase in the number of observations increases the capacity to address external validity, however, only if it expands the scope of population from which the sample is drawn. The inverse relationship between the number of observations and geographic scope means little if any increase in external validity has been gained.

Large-N surveys of individuals or households can be extremely helpful for assessing the relative importance of natural resources for a community, identifying variation in patterns of use and dependence across subpopulations, and the degree of support for alternative management regimes. All of these conditions either influence collective action or reflect outcomes associated with collective action. The unit of analysis for theories concerned with prospects for collective action, however, must be a unit of potential collective action. Unless individual-level data are analyzed relative to units of potential collective action and combined with observations related to those units of potential collective action, these studies have little to say about the generality of hypothesized influences on the emergence of collective action.

Theoretical Aspirations and Methodological Practices

If research methods were influenced primarily by theoretical developments, broadly comparative analyses should have become increasingly prevalent in research published after 1990. The proportion of articles on collective action for natural resource management that analyzed more than 30 observations did increase, albeit modestly, from 16.1 percent in the 1990s, to 23.3 percent between 2000 and 2004. A larger sample size may be necessary for broadly comparative research, but it certainly does not guarantee it. Our survey identified only 9 cross-national studies, none of which compared more than 5 cases.10 Most large-N studies analyzed data from household surveys conducted within a single country.11 To the extent that scholars face a trade-off between sample size and geographic scope, increases in sample size will not increase external validity. Methodological choices also influence the sorts of questions that can be answered. Individual- and household-level responses are appropriate for assessments of the consequences of management strategies, but do not have obvious implications for the prospects for collective action. At least through 2004, the call for more broadly comparative research on the prospects for collective action for natural resource management was still largely unanswered.

PRACTICAL CHALLENGES TO BROADLY COMPARATIVE FIELD-BASED RESEARCH

Why are broadly comparative field-based journal articles on collective action for natural resource management so rare despite theoretical developments and synthetic efforts in the late 1980s and early 1990s that set an agenda for such research? The costs of field research related to collective action for common-pool resources greatly constrain both the quantity of data collected and their studies’ geographic scope. The local knowledge, financial resources, and time required to collect data on arrangements for the management of local natural resources place the construction of large cross-national data sets beyond the reach of most individual researchers. Where even basic descriptive data are lacking, it is not always possible to implement data collection methods that ensure a representative sample. These challenges account for the relative scarcity of large-N studies of resource system or policy units of analysis and the virtual nonexistence of cross-national research on collective action related to common-pool resources. Small-N comparative studies and intensively researched subnational analyses represent reasonable responses to the scarcity of readily available data and the costliness of new data collection.

Costs of Data Collection

The costs of data collection depend on the nature of the data sought and their accessibility. The availability and accessibility of data related to common-pool natural resources are uneven. Some governments maintain lists of registered groups involved in natural resource management, such as irrigation systems in Mexico (Dayton-Johnson 1999, 2000) and Van Panchayats involved in forest management in India (Agrawal and Goyal 2001; Agrawal and Yadama 1997). For some places and periods, rich historical records document rules governing natural resource use and actual patterns of resource use and yields, as well as information about potential influences on collective action, such as demographic changes (De Moor, Shaw-Taylor, and Warde 2002; McKean 1986; Netting 1981). Often, however, written records related to collective management of shared resources do not exist, are not updated regularly, exclude groups that lack government recognition, reflect formal rules but not actual practices, or are known to be inaccurate for other reasons (Anderson and Simmons 1993; Berry 1992; Dayton-Johnson 1999; Meinzen-Dick, Raju, and Gulati 2002; M. Richards 1997). Even where fairly reliable records do exist, they generally concern a subset of natural resources within a single country.

Researchers have to overcome substantial challenges to collect enough data for large-N analysis related to subnational phenomena such as collective action for natural resource management. Research on collective action requires information about potential participants in collective action and evidence of collective action (or its absence). People do not present themselves to researchers in unambiguously demarcated groups, and collective action often involves informal institutions to regulate resource use and manage conflicts. Theory stresses the importance of institutional arrangements, especially informal institutions, and other contextual factors that require substantial local knowledge—of languages, culture, and practices. If the government does not recognize users’ rights to a natural resource, collective action to manage the resource may be illegal. For these reasons, data collection generally requires extended periods of fieldwork to gain the trust of respondents and the local knowledge required to recognize and understand informal practices and institutions. In some situations, researchers may need to develop and maintain language skills. Local knowledge and language skills bring substantial advantages but are difficult to cultivate for more than a handful of locations.

Considering the physical limits to what any single researcher can accomplish, it is not surprising that relatively few scholars have compiled or analyzed large-N data sets on collective action for natural resource management by natural resource users across a number of localities. Quite simply, scholars have been hard-pressed to build databases for the study of common-pool resources large enough to analyze the many potential independent variables. Limits to the time and financing available for data collection force trade-offs between the number and type of variables measured and the number of cases for which data can be collected.

Research Design and Sampling

The limited availability of basic information about common-pool natural resources and the costs of collecting data related to collective action constrain research design. Small-N research designs often seek to mimic experimental design by selecting cases that hold confounding factors constant while making it possible to isolate the effects of alternative explanatory variables (George and Bennett 2005; Gerring 2007a). For large-N studies, a representative sample is required to achieve external validity. Both strategies are difficult or impossible to implement in the absence of basic descriptive data about the underlying population.

The relative merits of various strategies for selecting cases for small-N research are much debated (Campbell 1975; Collier and Mahoney 1996; Geddes 1990; Gerring 2007b; Lieberson 1991; Rogowski 2004; Rueschemeyer 2003). There is broad agreement that researchers should select cases to control the patterns of variation and comparability in ways that enhance analytical leverage. Recommendations diverge on the criteria for case selection, not on the goal of managing patterns of variation.12 Implementation of these strategies depends on the availability of basic descriptive information about possible cases.

Three interrelated factors influence whether a large sample is representative: the nature of the underlying population, sample size, and the sampling technique. The central limit theorem posits that a sample of thirty observations drawn randomly from a population will be representative if the phenomenon of interest is normally distributed. A larger number of observations is required if a population is highly heterogeneous or features independent variables that are closely correlated with each other. Even a much larger sample may miss rare events, while relatively few observations are needed to adequately represent an extremely homogeneous population.

Randomization increases the likelihood that a large sample reflects the characteristics of the underlying population by avoiding assignment or selection based on the value of variables of interest. Randomization does not guarantee a representative sample, however, and is inefficient when the phenomenon of interest is not normally distributed or the full population is relatively small. Random sampling involves the use of a statistical randomization process to select observations from a complete list of possible observations. It is most common in the selection of individual or household respondents. Other sampling strategies have been developed to limit the risk of sample bias when randomization is either inappropriate or impossible. For a quota sample, for example, researchers select cases with an eye to matching the distribution of key characteristics in the world at large.

Since studies often involve several types of data collection, it is common to have purposive selection of some observations (e.g., sites) and random sampling of others (e.g., individual respondents) (e.g., Gillingham 1999). For example, in a study of organization and collective action related to irrigation systems in India, Meinzen-Dick, Raju, and Gulati (2002) purposefully selected two Indian states in which irrigation was a high priority, and, within each state, two irrigation systems that differed in terms of origins and organization (see also Meinzen-Dick 2007). They then used a stratified randomization procedure to select segments of each irrigation system for inclusion in their study.

Both random and purposive strategies for case selection assume the availability of basic descriptive information about the population of interest and its distribution. Such assumptions are often unmet for common-pool natural resources or the groups of people who use those resources. In our survey of articles published 1990–2004, 24 of the 36 large-N studies mentioned the use of random sampling.13 Of these, 18 analyzed data from survey research. In nonsurvey research, random sampling occurs less frequently either because the population is relatively small (e.g., political jurisdictions) or because population lists do not exist or are highly biased.14 Although Dayton-Johnson (1999, 2000) drew a random sample from a registry of irrigation systems developed by the Mexican state of Guanajuato to facilitate extension efforts, for example, the sample was not truly random because the state registry was incomplete and out of date. Whether sample bias is a problem depends on whether registration with the state correlates with characteristics of the irrigation systems featured in Dayton-Johnson’s analysis. In other studies, problems of accessibility prevented the inclusion of some randomly selected observations (e.g., McCarthy and Vanderlinden 2004).

If a complete population list is not available but the distribution of key features of the population is well understood, the researcher can select cases to ensure the inclusion of a mix that reflects the underlying distribution. If the underlying population is not well understood, however, these techniques become impossible to implement. It may be possible to select cases in a structured manner to gain analytical leverage, but it is not possible to determine whether a sample is representative under such conditions. Thus the scarcity of descriptive data related to collective action for natural resource management further raises the costs of data collection by hindering the implementation of standard sampling techniques that enhance analytical leverage and ensure the generality of findings.

The Implications of Data Scarcity and Costliness

Given the scarcity of basic data about common-pool natural resources and the costs of collecting data related to collective action, the absence of large-N cross-national studies based on field research is perhaps predictable. Most field-based studies include cases from only one or two countries or, frequently, a single region within a single country. Our survey of methodological practices found only one large-N article that encompassed an entire country. No cross-national studies had more than five observations on the main unit of analysis.

The emphasis on subnational analysis may be specific to the study of shared natural resources, but the scarcity of cross-national research is not. A survey of three top-ranked comparative politics journals for the period 1989–2004 found similar patterns: single-country studies accounted for fully 45.7 percent of the articles surveyed, while only a quarter presented data for more than five countries (Munck and Snyder 2007). A historical survey of articles published in ten top-ranked political science journals found that between 25 percent and 39 percent of the articles published since 1975 involve case studies (Bennett, Barth, and Rutherford 2003, 374). The prevalence of small-N research in peer-reviewed journals suggests that data scarcity and high costs of data collection affect many topics of broadly comparative interest.

Geographically restricted samples make it impossible to evaluate the generality of relationships beyond the region or country from which data are drawn. Indeed, the theoretical value of broadly comparative research has long been recognized. The absence of a clear movement toward more broadly comparative field-based research reflects the difficulty of conducting such research. Arguably, the costs of data collection put large-N cross-national field-based research beyond the reach of individual researchers. We look at strategies for addressing these challenges through collaboration in chapter 5. The rest of this chapter introduces another option: meta-analysis of existing case studies.

META-ANALYSIS: AN INTRODUCTION

Compilation of a large database may involve the collection and coding of primary data from observations in field settings or archival research, or the compilation and coding of existing studies for meta-analysis (Glass 1976).15 Meta-analysis is the “analysis of analyses” (Glass 1976, 3). It offers a strategy for systematically integrating large bodies of literature and making sense of contradictory findings that is more thorough and less vulnerable to reviewer bias than are narrative forms of research synthesis (Cooper and Hedges 1994; Glass 1976; Hunter and Schmidt 1990; Rosenthal et al. 2006; Rudel 2008).16

Since the early 1980s, meta-analysis has spread dramatically in medicine, psychology, and education (Chambers 2004; Rosenthal and DiMatteo 2001; Slavin 1986). In these fields, meta-analysis is generally used to calculate the average effect size for particular treatment variables from the data produced in experimental or quasi-experimental research. Most of the literature on meta-analysis addresses issues and techniques related to the quantitative analysis of data derived from quantitative analyses (e.g., Cooper and Hedges 1994; Hunter and Schmidt 1990; Lipsey and Wilson 2001). Indeed, some definitions restrict meta-analysis to “the quantitative synthesis of research” (Bangert-Drowns 1995, 305) or more specifically to the calculation of effect sizes from a body of experimental or quasi-experimental research (e.g., Lipsey and Wilson 2001). Many others, however, contend that the research design of the studies to be analyzed and the techniques used to analyze them should not be part of the definition of meta-analysis (Bangert-Drowns 1995; Rudel 2008; Shelby and Vaske 2008). As Bangert-Drowns argues, “it is better to think of meta-analysis as a perspective than as a method, a way of perceiving individual studies as data points” (1995, 306).

In this spirit, we define meta-analysis as a formally structured analysis of analyses that involves systematic coding of data and characteristics derived from existing studies. This definition makes the distinction between informal literature reviews and meta-analysis explicit. Yet it also encompasses a broad array of techniques for analyzing the data gleaned from existing studies and does not restrict the research design used in the studies to be analyzed.17 With meta-analysis, as with other methods of analysis, the specific techniques used should vary to reflect the variable nature of the research to be synthesized (Bangert-Drowns 1995; Light and Pillemer 1984; Shelby and Vaske 2008; Slavin 1986).

While meta-analyses in the clinical sciences generally involve the calculation of average effects from quantitative studies, meta-analyses related to natural resources have synthesized findings from case studies (see chapter 4).18 Meta-analysis of qualitative case studies obviously cannot support the calculation of quantitative measures of average effects. Instead, meta-analysts treat the case studies as sources of data relevant for the evaluation of a theoretically informed model. Rudel (2008) highlights the distinctiveness of these strategies of analysis by referring to them as variable-centered and model-centered. Where variable-centered analysis evaluates the explanatory value of individual variables, model-centered analysis evaluates the explanatory value of particular combinations of variables for particular subsets of cases. Variable-centered analysis makes sense only if variables are believed to have constant effects on outcomes of interest, regardless of other conditions. Model-centered analysis allows for both causal heterogeneity and conjunctural relationships, as discussed further below.

Rudel (2008) argues that Qualitative Comparative Analysis (QCA) is particularly well suited for meta-analysis of case studies related to global environment change. QCA was developed to address the possibility of multiple causation (Ragin 1987). Multiple causation occurs when more than one combination of conditions is associated with an outcome. In its simplest form, QCA requires the dichotomous coding of each variable as present or absent for each observation or case.19 QCA generates a set of all conjunctures (combinations of conditions) that are observed when the outcome of interest is observed, including conjunctures that involve the absence of one or more conditions. QCA contrasts sharply with standard statistical techniques for multivariate analysis in that it directs attention to combinations of variables instead of individual variables, and to the presence or absence of conjunctures instead of their average effects. Although data may be generated from fieldwork, experiments, or meta-analysis, the technique does require a large data set. In fact, given its reliance on set theory, the application of QCA to a small or unrepresentative sample can yield misleading results. QCA allows empirical investigation of configurations of conditions associated with outcomes of interest. Early applications within sociology addressed questions related to the welfare state (Amenta, Carruthers, and Zylan 1992; Amenta and Poulsen 1996), social movements (Cress and Snow 2000), and unions (Brown and Boswell 1995; Dixon, Roscigno, and Hodson 2004; Ebbinghaus and Visser 1999). More recently, QCA has spread beyond sociology, to other areas of research including that related to natural resources and the environment (Basurto 2009; Hellström 1998, 2001; Lam and Ostrom 2009; Rudel 2005, 2008; Rudel and Roper 1996). QCA makes it possible to assess whether the conditions associated with collective action vary across cultural or political settings, or whether conditions associated with sustainable natural resource management differ across ecological zones.

Given the diverse practices found under the umbrella label of meta-analysis, scholars who use these techniques should specify both the type of research designs included in the meta-analysis and the analytical technique used.20 We address issues that affect all forms of meta-analysis, but focus on issues and techniques that are particularly important for meta-analysis of case studies.

Weighing the Benefits and Costs of Meta-Analysis

The two main strategies for developing large databases—meta-analysis of existing studies and field-based studies—present trade-offs in the costs of data collection, the expected benefits from different analytical strategies, control over research design and the quality of data, and external validity. Whether the balance favors primary analysis or meta-analysis depends upon the nature of the research to be conducted and the state of the discipline at a particular time.

Meta-analysis keeps the costs of data collection down by tapping the wealth of data in existing case studies. Construction of a meta-database offers a cost-effective way to condense the depth and complexity of existing case studies in order to reveal general patterns and anomalies. Inclusion in a meta-database makes data from case studies more readily accessible to the broader scholarly community, thus increasing the (collective) return on investments in research (Rosenthal and DiMatteo 2001). Note, however, that the cost advantage of meta-analysis depends on the nature of the research question. Some types of data can be accessed or generated at relatively low cost, while the costs of meta-analysis increase with the volume and complexity of the studies to be included. Screening and coding of qualitative studies for model-centered meta-analysis can be demanding (Rudel 2008). Furthermore, the value of meta-analysis as a way of limiting expenses related to data collection must be weighed against decreased control over measurement and research design.21

Coding Strategies and Missing Data

The move from concept to data collection leaves ample room for differences in interpretation and measurement. Many concepts are multidimensional. The existence of multiple forms of heterogeneity, for instance, feeds ongoing debates about its relationship to collective action (Baland and Platteau [1996] 2000, 302–12; Poteete and Ostrom 2004a) (also see chapter 2). Scholars contest the meaning of other concepts. What counts as successful collective action, for instance, can be defined in terms of sustainability, efficiency, equity, risk spreading, or any number of other dimensions.

Strategies for building large databases differ in the control the researcher can exercise over what variables are measured and how they are measured. A scholar engaged in primary research can focus data collection on the set of variables relevant for a particular research program. Although the desire to address broader theoretical debates encourages the use of similar variables and conventional measures, theoretical considerations, lessons from empirical research, and local conditions can justify innovations. Different theoretical frameworks and disciplinary perspectives direct attention to somewhat different sets of variables. Concerns with theoretical precision and the validity of measures encourage a proliferation of measures. When building a large database from new observations in the field, the researcher decides how to balance consistency with conventional measures against innovations to reflect theoretical developments or local context.

Rigorous research design can promote consistency in conceptualization and measurement within a given study. While meta-analysis allows the use of clearly defined concepts and measures, the meta-analyst has to work with the concepts and measures as they are used in existing studies (Bangert-Drowns 1995; Yang 2002). Meta-analysis assumes that the essential elements of case studies are sufficiently similar that comparison makes sense (Rudel 2008). The ability to compare case studies depends on some consistency in the research questions addressed, the conceptualization of the unit of analysis, and the conceptualization and measurement of dependent and independent variables.

Case studies, no matter how well done, do not fully represent comparable data records, and even an exhaustive coding scheme cannot fully compensate for the different concerns and perspectives found in source materials. The need to produce tightly focused analyses for publication discourages the provision of descriptive details about variables that are not featured in a particular article or that are held constant. Disciplinary and theoretical differences create additional blind spots, so that variables of interest for comparative analysis may be overlooked or described in a cursory manner. Differences across studies in the variables included in the analysis and how they are measured, however, present serious challenges for meta-analysis.

Critics argue that meta-analysis often includes studies that differ so much in their interpretation and measurement of key concepts that the resulting analysis is meaningless (e.g., Slavin 1986). The literature on meta-analysis refers to this issue as part of a more general “apples and oranges” problem arising from heterogeneity in the research designs of studies included in the meta-analysis; that is, comparison of studies with diverse research designs is like comparing apples and oranges. There are at least three responses to heterogeneity in concepts and measures: (1) broad criteria for inclusion, (2) narrow criteria for inclusion at the cost of a smaller usable sample, and (3) iterative coding that involves a narrowing of coding criteria in each successive round.

The first strategy includes studies that define and measure key variables in diverse ways. This strategy results in fewer missing cases but also a greater level of abstraction. Analysis of broadly defined variables is often theoretically unsatisfactory as it fails to address distinctions in the literature. Furthermore, broadly defined measures may obscure internal heterogeneity. The researcher can assess the presence of internal heterogeneity by coding for major variants in conceptualization (or other dimensions of heterogeneity in research design) (Chambers 2004; Hunter and Schmidt 1990; Rosenthal and DiMatteo 2001; Rosenthal et al. 2006). This strategy makes it possible to evaluate whether the nature or strength of particular relationships changes substantially when measured in different ways. Recognition of different measures as a source of variation can prompt conceptual refinements and theoretical development (Bangert-Drowns 1995; Yang 2002).

The second strategy treats the challenges presented by different measurements in existing studies as comparable to those arising from open-ended interview responses or content analysis of texts. A well-specified coding scheme provides a mechanism for measuring variables of interest consistently for model-centered meta-analysis, even if those variables were measured inconsistently or were not emphasized in the source material. This strategy results in more missing data and so constricts the set of studies that can be included in the meta-analysis. If there are systemic patterns in the types of scholars attentive to particular variables, those patterns will introduce bias into the meta-analysis. These problems limit the possibilities for broadly comparative research based on model-centered meta-analysis.

This trade-off between conceptual precision and missing data can be moderated somewhat through the adoption of a strategy of iterative coding (Rudel 2008). Iterative coding begins with more general definitions that apply to more cases and result in more abstract findings. Subsequent rounds of recoding use more precise definitions that result in more missing cases but also enable assessments of relationships involving more specific variables. Since multiple rounds of coding require a considerable investment of time, this strategy becomes unmanageable for larger numbers of case studies (Rudel 2008).

Potential Sources of Sample Bias

The researcher engaged in meta-analysis confronts at least three potential sources of sampling bias: quality differences across existing studies, potential nonindependence of studies, and publication bias. Considerable debate exists about whether the quality of the research design should be among the criteria for inclusion in a meta-analysis. Glass (1976) argues that differences in the quality of research design do not seem to be related to the outcome of interest, and, at a minimum, any relationship should be evaluated empirically rather than assumed. Those concerned about quality differences in quantitative research designs equate quality with statistical significance to an extent that proponents of meta-analysis consider excessive (Glass 1976; Hunter and Schmidt 1990; Rosenthal and DiMatteo 2001). Since statistical significance is an artifact of sample size, sampling based on research quality disadvantages studies based on smaller samples. But exclusion of studies based on sample size and other aspects of research design may introduce bias if these features are correlated with variety in the underlying population. Proponents of inclusive sampling prefer to test statistically for bias associated with sample size and make corrections as necessary (Chambers 2004; Hunter and Schmidt 1990; Rosenthal and DiMatteo 2001; Sutton et al. 2000).22 The inclusion of studies with demonstrably weak research designs, however, can undermine the validity of the analysis by introducing biased data. At a minimum, meta-analysts should exclude studies based on research designs that do not adequately address known sources of bias, and, at least for policy-relevant topics, studies with very low external validity (Slavin 1986).

Quantitative analysis of general patterns and sources of variation assumes the independence of each observation. Sometimes, there is reason to expect nonindependence of observations, as in panel surveys or repeated observations from the same set of political jurisdictions. Indeed, the research may seek to understand change over time, as in panel surveys, or other patterns of interaction across observations, such as globalization or learning. If patterns of nonindependence are suspected but not central to the research agenda, the analysts must seek to limit it or correct for it. In field-based research, careful research design can limit the risk that nonindependent observations are included in a sample inadvertently. Various statistical techniques exist to check for the presence of autocorrelation or nonindependence in a sample and, if necessary, correct for it.

Nonindependence of observations can be particularly problematic for meta-analysis if multiple observations based on the same data are included in the analysis. Researchers can try to avoid this problem by screening carefully for multiple reports related to the same observations and adopting strategies for data management to avoid duplication of the same observations (Chambers 2004; Rosenthal and DiMatteo 2001). This is not always so straightforward. Researchers quite commonly explore alternative conceptualizations and measurements, for example, by comparing multiple analyses of the same data that use alternative specifications. And, in clinical studies, the sample control group is commonly used for comparison with a number of different treatment groups (Gleser and Olkin 1994). These forms of nonindependence may present challenges for coding and analysis, but are at least transparent and can be addressed explicitly (Gleser and Olkin 1994). Sometimes, however, scholars analyze the same data in multiple reports without clearly signaling the duplication (Sutton et al. 2000); if the interdependence is not recognized, it cannot be addressed. Since case studies usually report place-names and the dates of fieldwork, meta-analysts can generally limit problems of nonindependence through careful screening and data management.

Publication bias, procedures for identifying published and unpublished reports, and the challenges of accessing unpublished (and some published) studies represent more general sources of potential bias. Inclusion of an empirical case in the body of literature does not reflect a random sample, a quota sample, a structured sample, or any other systematic sampling technique. Rather, it reflects the interests of a set of uncoordinated researchers and the ability of those authors to get their work published. There is evidence that, for experimental and quasi-experimental research, statistically significant findings are more likely to get published (Light and Pillemer 1984; Rosenthal and DiMatteo 2001; Sutton et al. 2000).

The processes of sampling through choice of research topic and publication are sources of bias to the extent that these processes are systematically associated with variables to be analyzed. The scholarly community typically reacts to new information in a Bayesian manner, such that evidence that challenges conventional expectations gets more attention than confirmatory evidence (McKeown 2004). The publication process thus selects for novelty, not representativeness. Novelty often takes the form of challenges to the conventional wisdom or innovations related to concepts and measures. Thus Garrett Hardin’s (1968) argument about the “tragedy of the commons” prompted disproportionate attention to successful cases of collective action, in terms of both research interest and publication. The difficulty of recognizing and studying cases of unrealized or failed collective action only reinforced this neglect of failed cases. The types of cases that receive scholarly attention do change with intellectual developments, and there is a tendency to correct for over-generalization over time. Nonetheless, there is no reason to expect that the dynamics of shifting interests within the scholarly community will produce a representative sample of case studies, especially over the short to medium term. Bias can also arise from differences in accessibility related either to the circulation of research in formal journals versus informal outlets (e.g., reports of NGOs) or to language. Researchers who are not native speakers of English tend to publish significant findings in English-language journals and nonsignificant findings in their local language (Sutton et al. 2000).

If a meta-analysis includes only articles in prominent journals, only research published in English, or even all published research, the sample will be biased. Meta-analysts cannot use random or intentionally structured selection to limit bias, but they can limit publication bias by aggressively seeking to identify all relevant studies, whether published or not, and regardless of the publication outlet. In practical terms, this means searching a variety of electronic databases; drawing upon bibliographies and reference lists for additional sources, including dissertations, conference papers, government reports, and reports from nongovernmental organizations; and requesting unpublished papers and additional citations from scholars working on the research topic (Dickersin 1994; Light and Pillemer 1984; Lipsey and Wilson 2001; Reed and Baxter 1994; Rosenthal 1994; White 1994).

Even when all of these strategies are pursued, no meta-analysis can include all possible studies (Bangert-Drowns 1995). Indexes and archives are incomplete. Scholars do not always respond to requests for unpublished papers; Chambers (2004), for example, reported a response rate of only 5 percent. Analysis of biased data can be useful if the researcher acknowledges the bias, restricts claims of generality accordingly, and suggests adjustments for known biases (King, Keohane, and Verba 1994, 66–74). A variety of statistical techniques have been developed to compensate for publication bias in meta-analyses of quantitative studies (Rosenthal and DiMatteo 2001). Sutton et al. (2000) note, however, that most of these techniques have not been widely applied, the most frequently used techniques rely on dubious assumptions, and the most realistic techniques are often quite complex. Of course, these statistical fixes are not appropriate for meta-analyses of case studies. In any case, even when statistical fixes are possible, narrative discussion of the implications of bias might be the most valuable response.

THE CHOICE OF METHODOLOGICAL STRATEGY: WEIGHING COSTS AGAINST CONTROL

Meta-analysis offers less control over measurement and sampling than does primary analysis, but it provides a valuable overview of patterns and sources of variation in the existing literature. For some types of research, meta-analysis is substantially less expensive than is the collection of new primary data. For some research questions, meta-analysis may be the only feasible strategy for broadly comparative research given limited data availability and accessibility. Ultimately, the relative importance of internal validity from rigorous measurement, external validity from a representative sample, the generation of new primary data, and synthesis of the existing studies depends upon the nature and state of a research tradition and the relative professional rewards expected from different analytical strategies.

For new fields of study in which relatively little research has been conducted, new primary analysis, whether qualitative or quantitative, must be conducted before meta-analysis even becomes possible. As a research tradition matures and the body of primary analyses grows, meta-analysis becomes possible and increasingly valuable. Even then, meta-analysis can assess only variables and theories that are represented well in the literature. Development and evaluation of new concepts, measures, and theories—including those suggested by meta-analysis—require ongoing primary research (Bangert-Drowns 1995; Yang 2002).

In the clinical sciences, the choice between primary and meta-analysis is a choice between two strategies for large-N analysis. Although historically the granting agencies and the profession have rewarded primary research more than they have meta-analysis (e.g., Glass 1976), the explosion of new primary analyses with contradictory findings decreased the value of any single new primary analysis. The surge of interest in meta-analysis in these disciplines since 1980 reflects this shift. The application of meta-analysis to social scientific research has spread more slowly. Many social scientists with a quantitative orientation have preferred to engage in secondary analysis of existing databases, when available. Research synthesis typically relies on narrative reviews. Yet the accumulation of primary analyses and contradictory findings are at least as much of a problem for the nonclinical social sciences. Meta-analysis offers a partial solution.

In many areas of social scientific research, however, meta-analysis of quantitative research is not an option, or will become an option only in the future. Heavy reliance on secondary analysis of existing data sets in quantitative analysis limits the possibilities for meta-analysis. Heavy reliance on standard governmental or nongovernmental sources for key variables in new data sets also represents a constraint. For many social scientific research traditions, little or no quantitative primary analysis has been conducted, even if a voluminous literature exists. In this context, meta-analysis represents a choice not only between primary analysis and meta-analysis, but also between small-N and large-N analysis. For research traditions that have relied heavily on case study research, meta-analysis becomes attractive both as a way of integrating a large number of studies with contradictory findings and as a way of approaching external validity.

Meta-analysis is a relatively inexpensive technique for synthetic analysis but presents two basic challenges. First, it is difficult to glean consistently measured concepts from source materials that reflect diverse local contexts, research questions, and theoretical perspectives. Second, the pool of available case studies does not constitute a representative sample. Large-N studies based on new fieldwork offer greater control over measurement and sampling, but the need for fieldwork and the associated costs limit the possibilities for such research. For many social scientific issues, meta-analysis is much less expensive than new fieldwork. Furthermore, even if findings derived from meta-analysis are not entirely representative, they distinguish common patterns from correlations found in only a handful of cases. Systematic analysis of existing case studies through meta-analysis can in turn guide broadly comparative field-based research. Because meta-analysis suggests ways to improve the precision and focus of data collection, meta-analysis can reduce the costs and improve the analytical value gained from new fieldwork.

We began this chapter with evidence that most journal articles on collective action for the management of common-pool natural resources published through 2004 were not broadly comparative. The near nonexistence of cross-national field-based empirical research may not be surprising given the obstacles to large-scale data collection on subnational phenomena. Nonetheless, it limits theoretical development and should be cause for concern. We have introduced meta-analysis as a more feasible alternative to broadly comparative research based on field research. Chapter 4 surveys significant contributions of meta-analysis to theoretical developments in the study of collective action and the management of common-pool resources. Chapter 4 also shows that meta-analysis has real limitations and cannot substitute for broadly comparative field-based research. Chapter 5 thus considers another strategy for broadly comparative research based on fieldwork: collaboration.


CHAPTER FOUR

Meta-Analysis:
Getting the Big Picture through Synthesis

CHAPTER 3 DEMONSTRATED that broadly comparative research based on field research remains relatively rare. The accumulation of knowledge gleaned from small-N case studies hinges on regular and effective research synthesis. This chapter presents several examples of synthetic research. First, we consider meta-analysis as one strategy that builds on existing case studies. An in-depth discussion of the Common-Pool Resource (CPR) research program and the Nepal Irrigation Institutions and Systems (NIIS) research program illustrates the challenges associated with meta-analysis and strategies for their amelioration. Second, we briefly discuss other examples of meta-analysis, narrative synthesis, and collaborative research related to collective action for the management of natural resources. This overview indicates the diversity of such work.

Meta-analysis and other forms of synthetic research have played a critical role in the study of collective action in the management of common-pool natural resources. Scholars have used meta-analysis to identify similar patterns and get a better sense of the multiple empirical manifestations of theoretical concepts. Even though it cannot substitute for primary analysis based on new comparative field research, the practical constraints on collecting new data for broadly comparative research through field research increase the value of meta-analysis. The chapter begins with a short recapitulation of the key features of meta-analysis that were discussed at length in chapter 3.

META-ANALYSIS: A RECAPITULATION

Synthesis of existing research can take varied forms. Meta-analysis, or the “analysis of analyses” (Glass 1976, 3), involves the compilation and analysis of data from existing studies, and contrasts with primary analysis of newly collected data and secondary analysis of existing data. Meta-analysis differs from traditional narrative research synthesis in its use of systematic strategies to integrate data from existing studies. In chapter 3, we defined meta-analysis as a formally structured analysis of analyses that involves systematic coding of data and characteristics derived from existing studies. The meta-analyses discussed in this chapter all involve the coding of qualitative case studies.

The choice between meta-analysis of existing studies and primary analysis involving new field research is not cut-and-dried. The main attraction of meta-analysis is the relatively low cost of accessing existing case studies. By comparison, primary analysis generally requires extended periods of field research and can be quite expensive. Even if qualitative case studies are more accessible than data from the field, converting the information contained in case studies into usable data for meta-analysis is not straightforward. Case studies tend to include different sets of variables and often use diverse measures to capture the same concepts. Meta-analysis thus requires either the adoption of highly abstract coding criteria that offer limited analytical leverage, or the exclusion of data from many studies that provide insufficient information to enable coding of more precisely defined variables.1 In addition, the findings generated via meta-analysis are weak in regard to external validity because the collection of existing studies constitutes a nonrepresentative sample.

We present two examples of meta-analysis developed by scholars associated with the Workshop in Political Theory and Policy Analysis at Indiana University (the Workshop): the CPR research program and the NIIS research program. We describe the origins of each and the strategies adopted to address known methodological and practical challenges. In particular, we highlight strategies for selecting studies, measuring key concepts, maintaining consistency across observations, controlling data quality, and limiting or compensating for missing data. We discuss the procedures adopted by the CPR research team in somewhat greater detail because they provided the point of departure for the NIIS research program—as well as the International Forestry Resources and Institutions (IFRI) research program discussed in the next chapter. We also offer shorter overviews of several other examples of both meta-analysis and narrative synthesis.

THE COMMON-POOL RESOURCE (CPR) RESEARCH PROGRAM

The CPR research program was a direct response to the NRC’s Panel on Common Property Resource Management (NRC 1986) (see chapter 2). Confronted by the number of cases presented at an NRC conference held in Annapolis during the spring of 1985, Elinor Ostrom started identifying common variables each evening at the conference and sharing these lists widely with other participants. With the case studies presented at the conference and the cases cited within these papers as a point of departure, Fenton Martin (1985) started compiling a bibliography of published and unpublished case studies. To everyone’s surprise, it expanded rapidly and soon had more than one thousand entries.2

A research team composed of visiting scholars and graduate students at the Workshop decided to develop a meta-database to analyze the very large number of case studies systematically.3 After an initial planning period, the team began to establish coding forms to record information about key variables that they wanted to use in analysis. Two years of intensive reading and extended discussions went into the design of coding protocols for the CPR research program. Members of the team would formulate and reformulate the structure of the coding forms as they ran into conceptual problems in translating the thick descriptions found in the case studies into reliably coded, structured data. They would develop a section of the coding manual by going back and forth from existing theoretical work to the case description. Once a section was developed based on an initial set of cases, they would see whether it could be used on different cases from entirely different countries and sectors. The team’s “field studies” were contained in a large filing cabinet to which all had daily access. Given the low cost of access to their empirical material, the CPR team was able to revise the project coding instruments several times after starting the coding process. This increased the reliability of the final coding, but came at a cost of rereading and revising the coding of those studies that had already been through earlier rounds of coding.

Although the team eventually focused on fisheries and irrigation systems with some forestry cases, the coding protocols were designed so that they could be applied to different resource sectors (E. Ostrom et al. 1989). The coding instruments were built on the Institutional Analysis and Development (IAD) framework. Workshoppers had developed it to understand collective action and self-governance in diverse settings (Kiser and Ostrom 1982). Oakerson (1986) had elaborated it further for the study of the commons (see chapter 2 and Thomson, Feeny, and Oakerson 1992). The guidance of the IAD framework and knowledge of a variety of case studies helped the team develop coding protocols that reflected theoretical concepts and made sense in a wide variety of field settings.

Thus the CPR research program adopted the model-centered approach typical of meta-analysis of case studies (Rudel 2008). In model-centered meta-analysis, theory—in this case, the IAD framework—guides the identification and definition of variables to be coded based on information contained in the case studies. The IAD framework directs attention to the actors, rules or institutions, relationships among actors and among institutions, actions, and outcomes associated with a collective-action situation. The CPR research program opted to screen cases based on research quality and to use relatively precise operational definitions to guide coding. These decisions limited the number of cases that could be coded and increased the quantity of missing data. The next two sections describe strategies adopted to develop and implement operational definitions for theoretical concepts and to minimize problems of missing data that arose from the use of theoretically precise criteria for coding.

Defining Variables

To engage in model-centered meta-analysis, researchers must translate the varied terminology in case studies using a coding scheme that is consistent and rigorous. This task is all the more challenging for variables that are inherently difficult to measure and observe in field settings. These issues affect many variables. We focus on the measurement of the potential unit of collective action, a variable that is critical to the study of collective action, difficult to recognize in the field, and measured in diverse ways in empirical studies.

An appropriation subgroup is defined as those users who have similar rights to and responsibilities for the resource, similar dependency on the resource, and similar exposure to variations in supply, and who also withdraw broadly similar quantities of the resource (E. Ostrom et al. 1989). The coding manual for the CPR database refers to an “appropriation subgroup” as the set of actors that may engage in collective action. The term subgroup recognizes the possibility of important differences within the total population of individuals using a given resource. The definition of a subgroup does not require formal organization or collective action. Groups that have organized institutions for collective decision making are coded as appropriation organizations.

The distinction between subgroups and organizations greatly facilitates the empirical study of collective action. It provides a standard unit for observing and measuring potential collective action. It also encourages the collection of data about groups that have overcome collective-action problems as well as those that have not. Since groups may act collectively for some but not all aspects of resource management, this modular approach also facilitates analysis that distinguishes among types of collective action. Despite these conceptual and analytical advantages, application of the subgroup concept can be challenging. The multidimensional definition refers to rights and responsibilities as well as to actual patterns of use and dependency on the resource. The definition misses groups for which these dimensions do not coincide.

The CPR database includes data on a large variety of potential dependent variables, including the establishment or survival of institutions for collective management of common-pool resources, effective management of those resources, and the robustness of management arrangements. The presence of rules that limit the number of appropriators, restrict rights of use and appropriation, and define the responsibilities and duties of appropriators indicates collective action for resource management. Data on the dates of operation provide an indicator of the survival of institutions. The CPR database allows assessments of effective management in terms of sustainability, correlation with resource quality, rule adherence, and limitations of violence as a means of conflict resolution. The management arrangements themselves can also be assessed in terms of equity, efficiency, stability, and robustness.

Compensating for Gaps in Case Materials

Meta-analysis is constrained by the quality of the source materials, the set of measures that can be gleaned from them, and the sample presented by source materials. The CPR research team developed four procedures to limit the extent of missing data and/or increase confidence in the quality of included data: the use of multiple sources per case where possible, screening of source materials, inquiries to authors of case studies, and the inclusion of unpublished case studies. These procedures could not eliminate all problems associated with missing data and sampling, but they increased confidence in the quality of the data and improved the team’s understanding of the limitations of their data.

First, whenever possible, the research team drew upon multiple studies to inform the coding for a resource and set of subgroups. The use of multiple studies raised confidence in the quality of the data and increased the number of variables that could be coded.4 Second, for each source, team members completed a screening form on which they evaluated the quality of the original case material and the degree to which it addressed the core variables in the meta-analysis. Data were entered into the meta-database only for those sources written in light of considerable fieldwork and containing information about the crucial variables identified by the team. These included basic information about the participants using a resource, strategies used by these participants, the condition of the resource, and the presence or absence of rules-in-use for regulating harvesting. A six-page screening form was filled out for all sources that were read and considered potentially appropriate for coding.

A frustrating aspect of doing meta-analysis is the large number of studies that have to be read and screened before one can find a sufficient N of cases that cover core variables thought to influence collective action for the management of natural resources. To obtain sufficient information about 47 irrigation systems, the team screened over 450 documents (Tang 1994). They screened several hundred papers to obtain sufficient information about 30 coastal fisheries located around the world (Schlager 1994). Other scholars doing careful meta-analysis have faced similar problems. Pagdee, Kim, and Daugherty (2006), for example, screened 110 articles related to forest management in order to analyze 31 cases involving some aspects of local participation. Rudel (2008) reported that he had screened nearly 1,200 studies for an earlier meta-analysis of 268 cases of tropical forest cover change.

Third, the team appealed directly to authors of source materials to help clarify key variables they had mentioned in their original studies. Inevitably, many studies used definitions for key variables that differed from the definitions used by the CPR research team. Other studies did not define key concepts or did not provide enough information for coding. The team was able to fill some of the resulting gaps by sending the completed coding forms to authors. Authors of source materials were asked to verify the coding and fill in missing data from their field notes if possible. This process did increase the reliability of the coding given an author’s concern that the team understood the study correctly. On the other hand, this process did not substantially reduce missing variables as the missing information often concerned variables that were not of major interest to the field researcher and had not been recorded in the field in the first place.

Although there is no way of knowing how representative the sample might be, the fourth strategy of including unpublished, as well as published, studies limited the risk of “publication bias.”5 The team was blessed with the hard and skilled work of Fenton Martin and Charlotte Hess, who searched out unpublished cases from a variety of sources. For example, they checked published papers for additional references—particularly unpublished papers—and then wrote to the authors to obtain these papers for the Digital Library of the Commons, an online depository of papers related to common-pool resources.6 Thus studies that might otherwise have been overlooked were included and recorded in a manner that made them readily accessible to other scholars.

Contributions

A large number of cases had already demonstrated that collective action on the commons was possible and widespread, and that neither individual private property rights nor centralized state control was required for sustainable management of common-pool resources. Establishing the CPR database made it possible to analyze variation in the success of collective action on the commons. Researchers have used the CPR database to address four broad questions: (1) What difference do different property rights make? (2) Which characteristics of a group affect the ability to organize successfully? (3) How does the type of collective challenge influence a group’s capacity to organize an effective response? and (4) What types of regimes—institutions for sustaining collective action—are robust over time?

PROPERTY RIGHTS

It was widely assumed and seemed reasonable that “property rights” were an essential foundation for effective organization of a CPR, yet reading extensive CPR case studies forced the team to develop better conceptual foundations to overcome the ambiguities identified in the theoretical literature. A widespread confusion that dominated the literature in the second half of the twentieth century equated the concept of property rights with the existence of a right by one party (individual, family, organized group, or government) to sell all rights to another party. The right to transfer or sell one’s rights is referred to as the right of alienation. Many scholars presumed that unless users had alienation rights, they did not have property rights (Alchian and Demsetz 1973; Anderson and Hill [1977] 1990; Posner 1975; but see Bromley 1989; Buck 1988). Some of the early confusion about the capability of users to develop their own effective governance system related to the presumption that without the right of alienation resource users had no property rights and were indeed trapped in overuse. There are, however, many well-defined and operational common-property systems that have existed for a long time without the right of alienation (McKean 1982, 1986; Netting 1981).

As the team read and coded more and more common-pool resource case studies, they kept finding established resource regimes that had survived for long periods of time where the users did not have the right to sell their holdings. This led Edella Schlager and Elinor Ostrom (1992) to draw on the earlier insights of Ciriacy-Wantrup and Bishop (1975) and John R. Commons ([1924] 1968) to think of property-rights systems as containing bundles of rights rather than a single right. They defined and coded the presence or absence of a series of five rights that were found in empirical studies of operational resource systems in the field (Schlager and Ostrom 1992, 250–51):



	   
	Access:

	a right to enter a defined physical property.




	   
	Withdrawal:

	a right to harvest the products of a resource such as timber, water, or food for pastoral animals.




	   
	Management:

	a right to regulate the use patterns of other harvesters and to transform a resource system by building improvements.




	   
	Exclusion:

	a right to determine who else will have the right of access to a resource and whether that right can be transferred.




	   
	Alienation:

	a right to sell or lease any of the above four rights.





They then posed the possibility that one can relate the different ways that these bundles are combined to a set of positions that individuals hold in regard to operational settings. They noted that rights of access, withdrawal, management, exclusion, and alienation are cumulative or nested. Rights of withdrawal, for instance, cannot be exercised without rights of access. They proposed a terminology to describe expanding bundles within the hierarchy of possible rights. An authorized user has only rights of access and withdrawal. A claimant has these rights plus management rights, while proprietorship adds rights of exclusion. Ownership encompasses the full set of rights. Examples from the CPR database illustrated each bundle of rights and grounded the typology empirically. Conceiving of property rights in this manner has been widely accepted by scholars who have studied diverse property-rights systems around the world (Brunckhorst 2000; Degnbol and McCay 2007; Paavola and Adger 2005; Trawick 2001b).

The CPR database also enabled systematic evaluation of the importance of particular rights for successful management of specific types of shared resources. In most of the cases where users did not have rights of alienation but did manage their resource effectively, users did have rights of management and/or exclusion and used these to manage a resource. Although case studies had already raised questions about the necessity of rights of alienation, analysis of the CPR database confirmed the widespread occurrence of sustainable management in the absence of rights of alienation.

Schlager (1994) analyzed the patterns of rights and outcomes for a set of inshore fishery cases that were well documented by the original case author. Schlager found that possessing at least the three rights held by a claimant (access, withdrawal, and management) did affect the capabilities of fishers from inshore fisheries to self-organize. Having the authority to exclude others (being a proprietor) gave fishers even more capabilities to ensure that others did not invade their inshore fishery and allowed still further investment in regulating use and investment. She did not find that having the right of alienation was as essential as claimed in the literature. In regard to irrigation systems, Tang (1994) found that having the rights of a proprietor made a substantial difference in regard to the long-term management, but having the full rights of an owner was not crucial. In many common-property systems that have been sustained over long periods of time, none of the resource users has had the right to alienate their other rights. Thus the right of alienation is not the key defining right for those who have been responsible for designing and adapting common-property systems in the field. Many users of common-pool resources have effective property rights even though their bundles of rights may not include the right of alienation.

CHARACTERISTICS OF THE GROUP

Case studies suggest that inconsistencies in the relationship between group characteristics and successful collective action reflect multiple forms of group heterogeneity. In a pair of articles, Ruttan (2006, 2008) uses the CPR database to distinguish several forms of heterogeneity and successful collective action, evaluate the relationship between particular forms of heterogeneity and collective action, and consider a variety of hypothesized causal mechanisms. Ruttan’s statistical analyses show that the nature of the relationship between heterogeneity and collective action depends on (1) the form of heterogeneity, (2) the measure of successful collective action, and (3), as discussed further below, the type of natural resource.

Ruttan (2006) distinguishes social heterogeneity associated with forms of social difference that impede communication (e.g., caste, ethnicity, language, religion) from heterogeneity in cultural views related to the natural resource and its use. Both forms of sociocultural heterogeneity are distinct from economic heterogeneity, measured in terms of family incomes (Ruttan 2008). Successful collective action might refer to levels of participation, provision of collective goods (e.g., institutional choice, organized enforcement), or outcomes related to the condition of the resource (Ruttan 2008).

While economic heterogeneity seems to facilitate collective action under certain conditions, little evidence exists that sociocultural heterogeneity has any positive influence. Where wealthy groups of users depended heavily on the resource and levels of economic heterogeneity were high, collective benefits were more likely to be provided (Ruttan 2008). On the other hand, economic heterogeneity appears to dampen compliance with rules-in-use. Ruttan (2006) does not find much evidence of a direct negative relationship between sociocultural heterogeneity and collective action, but there appears to be an indirect effect. Sociocultural heterogeneity is associated with lower levels of trust, and lower levels of trust are associated with less success in collective action.

THE NATURE OF THE COLLECTIVE CHALLENGE

Case studies had suggested that the conditions affecting collective action on the commons depend upon the particular types of collective action under consideration and the characteristics of resource systems. The inclusion of cases related to different types of natural resources in the CPR database enables comparisons of the relative difficulty of collective action across types of collective tasks and resources.

Schlager (1994) examined the rules adopted by forty-four subgroups of fishers in thirty fisheries to deal with appropriation externalities, technological externalities, and assignment problems. Appropriation externalities arise when individual fishers fail to coordinate on overall levels of extraction. Technological externalities arise when the use of gear interferes physically with the activities of other fishers. And assignment problems refer to the difficulty of coordinating the distribution of fishing effort across stable clusters of fish with variable productivity. Schlager (1994) found that several subgroups of fishers had developed rules that effectively addressed technological externalities and assignment problems. Although the data did not support statistical analysis of responses to appropriation externalities, none of the groups of fishers had adopted restrictions on the fish harvested. Schlager speculated that differences in responses to collective challenges reflected differences in their severity.

Likewise, Ruttan (2006) found that different forms of sociocultural heterogeneity influenced collective action related to fisheries and irrigation systems in different ways. Although sociocultural heterogeneity presented an obstacle to collective action by lowering trust for both resources, the most influential form of sociocultural heterogeneity depended on the resource. Social heterogeneity that interfered with communication limited trust among users of irrigation systems, but had little influence on collective action related to fisheries. For fisheries, cultural differences in views related to the resource system and its use were associated with lower levels of trust and collective action. Ruttan (2006) speculated that these differences reflect the relative complexity of the resource and social patterns of use. In fisheries, cultural views of the resource may correspond to differences in the species harvested or the type of fishing gear used. Externalities related to particular forms of engagement with the fisheries are a well-documented source of conflicts (e.g., Berkes 1986a, 1986b; Schlager 1994) and can be expected to constrain collective action. Since irrigation systems are single-purpose resources, designed to distribute water, different cultural perspectives seem less likely.

The management challenge associated with a common-pool resource depends upon the structure of the resource itself and whether the rules-in-use are linked effectively to this structure. Tang (1992, 1994) found that the effectiveness and efficiency of irrigation systems depended on the fit between the rules allocating water and responsibilities with the physical domain. When rules create clear and persistent inequalities in the allocation of water or responsibility for maintenance, the disadvantaged irrigators have little incentive to contribute to the maintenance of the irrigation system. More equitable arrangements encourage all irrigators to contribute to maintenance of the system and thus enhance its performance.

In a comparative analysis of different types of common-pool resources, Schlager, Blomquist, and Tang (1994) found that two characteristics of the resource were particularly important: the mobility of resource units (such as water and fish) and the possibilities for storing the resource units. Because these two conditions vary independently of each other, four distinct types of resources can be distinguished: stationary resources with the possibility of storage, stationary resources without any possibility of storage, mobile resources with the possibility of storage, and mobile resources for which storage is impossible. Schlager and colleagues argue that the mobility of a resource raises the costs of collective action and makes it more difficult for resource users to recognize how their resource use influences resource condition. The possibility of storage, on the other hand, facilitates the development of institutions for managing shared resources by decreasing the intertemporal risks associated with lower levels of consumption.

ROBUST REGIMES

Not only did the CPR database further document the possibility that resource users would themselves overcome dilemmas to create their own institutions; it also provided evidence that many of these institutions had survived for long periods of time—even centuries in some instances. After working with colleagues to amass, read, and code a large number of individual cases of long-lasting and of failed systems, Elinor Ostrom, using Kenneth Shepsle’s (1989) definition of a robust institution, tried to find specific rules that were associated with the systems that had survived for a long period of time. Shepsle defined an institution as robust if it was long-lasting and the operational rules had been devised and modified over time according to a set of higher-level rules (which institutional analysts would usually call collective-choice rules). These higher-level rules might themselves be modified slowly over time.7

After devoting a large segment of a sabbatical spent in Bielefeld, Germany, to reading cases, writing them up, redoing statistical analysis, and struggling to find specific rules that worked in many settings, Ostrom finally dropped the idea of identifying the specific rules that tended to generate success. She moved up a level in generality to try to understand broader institutional regularities among the systems that were sustained over a long period of time. The concept of “design principle” seemed an apt characterization of the regularities derived from this perspective. These regularities were not design principles in the sense that the irrigators, fishers, forest dwellers, and others who had invented and sustained successful common-property regimes over several centuries had these principles overtly in their minds. The effort was to identify the core underlying lessons that one could draw out from the cases of long-sustained regimes, and then to compare these successes with the failures to assess whether the failures were characterized by the same features.

Identification of common features or design principles related to long-term robustness of institutions to govern common-pool resources required a return to the source materials and the development of new concepts that were not in the coding forms. Ostrom referred puzzles and draft text to the authors of case studies that were discussed in the manuscript for Governing the Commons (Ostrom 1990), where the eight design principles were first articulated. Fortunately, scholars who had undertaken the earlier case studies were very helpful in checking out the overview and correcting any misinterpretations. Since the design principles are described extensively in Ostrom (1990, 2005), we give only a brief overview of them here.

1. Well-Defined Boundaries: The boundaries of a resource system, as well as the set of individuals or households with rights to the resource, should be clearly defined. The clarity of the social boundary rules influences incentives for cooperation. Clarity of the boundaries of a resource system limits problems related to externalities. Rule enforcement becomes easier when both types of boundaries are well defined.

2. Proportional Equivalence between Benefits and Costs: Rules-in-use should allocate benefits associated with a common-pool resource in proportion to contributions of required inputs. Rules that respect proportionality are more widely accepted as equitable. Perceived inequity may lead some participants to refuse to abide by rules they consider to be unfair.

3. Collective-Choice Arrangements: Most individuals affected by a natural resource regime should be authorized to participate in making and modifying its rules. This principle increases the likelihood that rules fit local circumstances, change over time to reflect local environmental and social dynamics, and are considered fair by participants. Common-property institutions that empower local elites—rather than most local resource users—are likely to generate policies that benefit the elites disproportionately; these arrangements are not consistent with the second design principle (for examples, see Ensminger 1990; Platteau 2003).

4. Monitoring: The individuals charged with monitoring rule adherence and resource conditions should be accountable to users. Reliable monitoring raises confidence among users that they can cooperate without the fear that others are taking advantage of them. Robust, self-organized resource regimes tend to select their own monitors.

5. Graduated Sanctions: Sanctions for violated rules should be graduated. Graduated sanctions signal that infractions are noticed while allowing for misunderstandings, mistakes, and exceptional circumstances that lead to rule breaking. They encourage individuals who have broken a rule to resume compliance in order to enjoy ongoing trust.

6. Conflict-Resolution Mechanisms: There should be rapid, low-cost, local arenas to resolve conflicts among users or between users and officials. Some conflicts arise because participants interpret in different ways a rule that they have jointly made. Simple, local mechanisms that get conflicts aired immediately and produce resolutions that are generally known in the community can limit the number of conflicts that reduce trust.

7. Minimal Recognition of Rights: The rights of local users to make their own rules should be recognized by the national or local government. Resource regimes that lack official recognition have operated over long periods but have had to rely almost entirely on unanimity as the rule used to change rules. Otherwise, disgruntled participants who oppose a rule change can go to the external authorities to threaten the regime itself! Changing rules using unanimity imposes high transaction costs and prevents a group from searching for better-matched rules at relatively lower costs.

8. Nested Enterprises: When common-pool resources are part of a larger system, governance activities should be organized in multiple nested layers. Small-scale units can match rules to local conditions, but larger-scale institutions are also needed to govern interdependencies among smaller units. The rules allocating water among major branches of an irrigation system, for example, may differ from the rules used to allocate water among farmers along a single distribution channel.

The possibility that the design principles synthesize core factors affecting the likely long-term survival of a CPR institution has captured the interest of a large number of scholars. This list has now been examined in depth by a variety of scholars (see Crook and Jones 1999; Guillet 1992; Marshall 2008; Morrow and Hull 1996; Weinstein 2000). A recent meta-analysis of 112 published articles by a variety of scholars evaluated the validity of the design principles for explaining successes or failures in diverse common-pool resources. Two-thirds of these articles confirm the relevance of the design principles that have now been slightly revised to improve the clarity of Principles 1, 2, and 4 (M. Cox, Arnold, and Villamayor-Tomas 2009).

Overall Assessment

Prior case studies provided the source material for the CPR database as well as informing the choice of variables to be included in it. The CPR database, however, enabled forms of analysis that were not possible with case study research alone. Its structured coding of large numbers of case studies makes it possible to move beyond the proof of plausibility typical in case study research. Scholars have used the CPR database to identify repeated relationships, analyze sources of variation, and disentangle complex relationships. Scholars used the CPR database to tease apart multifaceted phenomena like property rights, disentangle several empirically distinct forms of heterogeneity, and explore empirical differences associated with different forms of collective action and types of common-pool resources. Although deriving the design principles underlying robust institutions for collective action on the commons went beyond concepts coded in the CPR database, it would not have been feasible to identify these without the struggle involved in developing and using the database.

The CPR database cannot support analysis of average effects, and it cannot be used to establish that repeated patterns are representative. Nonetheless, the CPR database provides the ability to distinguish general patterns from idiosyncratic situations, and this is a precondition for any scientific advancement. Further, the CPR database provided solid experience in developing coding forms based on the IAD framework that provided a strong foundation for the establishment of further large-N empirical studies. The Nepal Irrigation Institutions and Systems (NIIS) database that is discussed in the next section is a direct descendant of the CPR database.

NIIS: A HYBRID APPROACH

In 1988, members of a Workshop team studying decentralization (E. Ostrom, Schroeder, and Wynne 1993) were invited to Nepal to study the impact of the decentralization policies there. Before going to Nepal, Ostrom contacted Norman Uphoff at Cornell University to ask for the names of Nepali scholars who had studied natural resources, and who could give her a more objective view of how decentralization was working in Nepal than the team members could attain by relying entirely on government officials and the people they recommended to be interviewed. Fortunately, Dr. Prachanda Pradhan, who had undertaken a large number of case studies of irrigation systems and had many more in his file drawers, was very receptive to Ostrom’s queries about decentralization and particularly about diverse ways of organizing irrigation systems in Nepal. Ostrom returned from her first visit to Nepal—the first of many—with copies of about fifty case studies in her luggage and knowledge that many others were listed in the references of these documents.

Thus, while most of the time and effort during the rest of 1988 and 1989 was spent coding and analyzing the CPR database, the possibility was evolving of creating a second meta-database focusing on one resource sector in one country. More than one hundred documents about irrigation systems in Nepal were eventually obtained, and, as described below, researchers eventually undertook fieldwork to check out the data as coded, complete missing data, and add additional sites.

The research team8 spent most of 1990 designing the NIIS database with the expert programming of Sharon Huckfeldt, developing a coding manual, and designing seven coding forms building on the lessons learned from the CPR meta-database. The team benefited from in-depth knowledge of irrigation in Nepal brought to the team by Ganesh Shivakoti and Paul Benjamin. Case material included reports, dissertations and theses, reports from Rapid Rural Appraisals, field notes from expatriate advisers, and published books and articles. Upon completion of the first round of coding, team members realized that the number of missing values—even for very well-crafted studies—would limit statistical data analysis to a small set of cases for which all major variables had been described by the original case author. To expand the set of cases that could be included in analysis, team members decided to undertake rapid fieldwork for sites where the case author had already identified most of the relevant variables. Thus the database ended up as a hybrid; it combines coding of case studies with new fieldwork (E. Ostrom, Benjamin, and Shivakoti 1994).

The NIIS research team has continued to collect new data, about additional irrigation systems, with work to fill in missing data from the original case studies continuing whenever the team is in the field. While in the field, team members also verify the data that have already been entered from the case. The NIIS database currently includes data on 236 separate irrigation systems in 29 of Nepal’s 75 districts. Data for three time periods for 19 irrigation systems push the total number of observations up to 274.9

Adaptation of the CPR Protocols

The NIIS team took the coding protocols from the CPR research program as a point of departure. The team benefited from the CPR team’s investment in the development of broadly applicable measures for theoretically rigorous concepts. Nonetheless, the NIIS team modified a few variables and adopted some distinct strategies. The CPR coding protocols, for example, defined the appropriation subgroup as a set of individuals with similar rights to and responsibilities for the resource, similar levels of dependency on the resource, similar vulnerability to fluctuations in the supply of the resource, and similar rates of withdrawal. The NIIS research program refers to the unit of potential collective action as the subgroup, defined as the set of individuals with similar rights to and responsibilities for water in the irrigation system. This new definition retains the distinction between a group with the potential for collective action and evidence of actual collective action. The change made it possible to code as a subgroup any set of individuals that has similar rights and responsibilities even if members of the group differ in dependence on the resource, vulnerability to fluctuations in supply, or patterns of use. It also made possible analysis of the implications of heterogeneity in dependence on the resource or patterns of use for the probability of collective action by individuals with similar rights and responsibilities.

Studies of irrigation systems, including NIIS, tend to focus on the operation of the system, both in terms of infrastructure maintenance and performance in delivering water to crops. The NIIS research program includes indicators that allow connections to be drawn between institutional design and resource management. The length and number of canals, for example, reflect the challenge facing the irrigators in mobilizing resources to invest in the development and maintenance of the irrigation system. Information on the flow of water to the head end and the tail of a system, and the yield of crops produced, makes the connection between the existence of a shared infrastructure and the effective management of the shared water resource.

Measurement and Sampling

The NIIS research program has successfully avoided or limited many of the measurement problems that are typically associated with meta-analysis. Although recognition of rigorously defined concepts in case studies posed a problem for both the CPR and NIIS databases, it was a less severe problem for the NIIS research program. First of all, irrigation groups are objectively easier to identify than a user group related to an inshore fishery or a forest. The structure of irrigation systems makes it relatively straightforward to identify who is linked by their location next to a distribution canal. Second, fieldwork conducted by the NIIS team compensated for shortcomings in source materials. Third, simplification of the definition of a subgroup made it easier to apply.

The use of targeted fieldwork reduced problems of missing data but still did not produce a representative sample of all irrigation systems in Nepal. In fact, it would be impossible to draw a random sample because records of existing irrigation systems are grossly incomplete. It is clear that some districts are overrepresented in the NIIS database but, with no inventory of farmer-managed irrigation systems in Nepal, much less a district-by-district breakdown,10 there is no way to determine how much the sample differs from the population of irrigation systems. NIIS researchers can be confident about the internal validity of their findings but can assess their external validity only by reference to consistency with other studies.

Priority in conducting supplementary fieldwork went to those systems with data problems that were also relatively accessible given the extreme time and cost involved in traveling to remote systems where no roads existed. As discussed below, early analysis found very substantial differences between farmer-managed (FMIS) and agency-managed irrigation systems (AMIS). At that time, the NIIS database contained data for 127 systems, of which 104 were built and managed by farmers and 23 were constructed and managed by the government of Nepal. To be sure that the findings were not due to a small sample of AMIS, researchers undertook a second field trip to Nepal in the summer of 1993; 23 new AMIS were added to the database, and missing data were collected for 4 AMIS already in the system but relatively incomplete. Further, some fieldwork was completed for projects with a specific geographic focus. For example, a collaborative project between the Institute of Agriculture and Animal Sciences in Chitwan and Indiana University has focused on irrigation systems in Chitwan district.11

Contributions

Studies conducted with the NIIS database have evaluated three types of factors thought to influence the performance of irrigation systems: ownership and management rights, investments in physical infrastructure, and characteristics of the group of irrigators. These findings raised policy-relevant questions about the value of centralized and capital-intensive strategies for providing irrigation. They also confirmed the importance of two design principles identified by Ostrom (1990): proportionality in benefits and costs, and collective-choice arrangements that involve individuals affected by the resource system.

While most farmers in Nepal own land, most own small parcels of less than one hectare. They are relatively homogeneous with similar preferences in regard to obtaining water for rice production during the monsoon and winter seasons and various crops during the spring. Farmers in Nepal have long exerted local authority to create their own water associations, construct and maintain their own systems, and monitor and enforce conformance to their rules (see Benjamin et al. 1994; Lam, Lee, and Ostrom 1997; Sengupta 1991; Yoder 1994). The irrigation systems constructed and maintained by farmers tend to rely on low-tech construction techniques including building nonpermanent headworks from mud, trees, and stones. International aid agencies have provided considerable funding to government agencies in an effort to upgrade the engineering standards.

Analysis of the NIIS database found substantial difference in performance between those systems owned and governed by the farmers themselves and those owned and operated (but, in some cases, not governed) by a national governmental agency. In a detailed analysis of 150 farmer-governed and agency-governed irrigation systems in Nepal, W. F. Lam (1998) develops three performance measures: (1) the physical condition of irrigation systems, (2) the quantity of water available to farmers at different seasons of the year, and (3) the agricultural productivity of the systems. Using multiple regression analysis techniques so as to control for environmental differences among systems, Lam finds several variables strongly related to these dependent variables. One is the form of governance of the system. With other variables held constant, irrigation systems governed by the farmers themselves perform significantly better on all three performance measures. This variable has the largest explanatory power of any variable in Lam’s analysis, including the physical size of the system, terrain characteristics, and the number of farmers.

Thus farmers with long-term property rights, who can communicate, develop their own agreements, establish the positions of monitors, and sanction those who do not conform to their own rules, are likely to grow more rice, distribute water more equitably, and keep their systems in better repair than is the case in government systems. While there is variance in the performance of these Nepali systems, few perform as poorly as government systems—when other relevant variables are held constant. Since many of the government systems rely on high-tech engineering, the capability of farmers to increase agricultural production on their “primitive systems” while they also provide the labor to maintain and operate the system, is particularly noteworthy. These substantial differences in performance between AMIS and FMIS were confirmed again in an analysis of the expanded database containing 229 irrigation systems (Joshi et al. 2000).

Lam’s (1994, 1996, 1998) work with the NIIS database also speaks to the debate about the relationship between group characteristics and collective action on the commons. Lam (1994, 182) found no evidence of a significant relationship between the number of users or the amount of land included in the service area and any of the three performance variables he studied. Heterogeneity in terms of access to water interfered with collective action related to the maintenance of shared infrastructure, but not consistently. Those closer to the headworks have an incentive to consider the interests of those near the tail of the irrigation system when they depend on their labor for frequent repairs to the headworks. Lam’s analyses of 136 small- to medium-size irrigation systems revealed that investments in technology can reduce incentives to contribute to the maintenance of shared infrastructure when they increase heterogeneity in interests and endowments of group members (Lam 1996, 1998). This is what happens as a result of investments in the headworks of irrigation systems that reduce the need for repairs to the headworks. These investments also reduce the interdependency between irrigators at the top and bottom of the irrigation system, and thus the incentives for cooperation in infrastructure maintenance (E. Ostrom and Gardner 1993).

In a recent paper, Lam and Ostrom (2009) examine the process and impact of an innovative irrigation assistance project that was undertaken in one district of Nepal in the mid-1980s by analyzing NIIS data related to changes in system structure and performance over three time periods. They conducted a statistical analysis of some of the key variables that are likely to affect the diverse patterns of change, as well as an analysis of the influence of configurations of core variables using Qualitative Comparative Analysis (QCA). They found that the original and later investments in system infrastructure are but one factor that may lead to longer-term success—but not by itself, as has been so often recommended in the development literature. They found that unless the farmers organize themselves and create their own rules, and augment their rules through collective action or by imposing fines on those who violate rules, infrastructure investment alone is not sufficient for achieving sustainable higher performance.

Overall Assessment

Supplementation of existing studies with quick field visits greatly increased the completeness and quality of the data in the NIIS database. Nonetheless, the database does not offer a random sample of irrigation systems in the country. The focus on accessibility helped to stretch limited resources to gain more data at the cost of reinforcing a bias in the data. Moreover, the NIIS database contains data for a single type of resource in a single country. Compared with the CPR database, the NIIS database offers limited geographical scope and variety of contexts. On the other hand, investments in the quality of data have enabled more rigorous analyses of farmer-managed irrigation systems in Nepal that have important policy implications.

OTHER SYNTHETIC STUDIES

A number of other scholars have also synthesized lessons from case studies related to natural resources and environmental change. Like the CPR research program, some encompass a wide variety of issues related to diverse natural resources around the world (e.g., Agrawal 2001b; Baland and Platteau [1996] 2000; Burger and Gochfeld 1998). Like the NIIS research program, others focus on specific issues (e.g., Feeny et al. 1998; Nugent and Sanchez 1999; Poteete and Ostrom 2004a; K. Walker 2009), types of natural resources (e.g., Agrawal 2004; Geist and Lambin 2001, 2002; Leal 1998; Nagendra 2008; Pagdee, Kim, and Daugherty 2006; Peluso and Vandergeest 1995; Poteete and Ostrom 2004b; M. Richards 1997; Rudel 2005, 2008), or geographical regions (e.g., Nugent and Sanchez 1999; Peluso and Vandergeest 1995; M. Richards 1997; Rudel 2008). All of these integrative studies sort through a large number of existing studies to identify consistent relationships, areas of disagreement, and, in some cases, topics that have been relatively neglected. These studies use synthetic analysis to define the research frontier and suggest directions for future research.

Additional Examples of Meta-Analysis

While all of these syntheses draw on a large body of existing studies, only nine overtly use meta-analysis (Agrawal 2004; Geist and Lambin 2001, 2002; Nagendra 2008; Nugent and Sanchez 1999; Pagdee, Kim, and Daugherty 2006; Rudel 2005, 2008; K. Walker 2009). An even smaller number are concerned with management or use of natural resources by the people who use the resource (Agrawal 2004; Nugent and Sanchez 1999; Pagdee, Kim, and Daugherty 2006; K. Walker 2009). Agrawal (2004) and Pagdee, Kim, and Daugherty (2006) examine decentralization of natural resource management to local communities, while Nugent and Sanchez (1999) analyze variation in the centralization or degree of hierarchy in Sudanese tribal institutions. K. Walker (2009) examines the incentives influencing illegal harvesting in protected areas.

Pagdee, Kim, and Daugherty (2006) conducted a meta-analysis of 69 cases of community forestry to evaluate the general influence of 43 independent variables identified from the literature. A series of simple, mostly bivariate, statistical tests suggested that community forestry is more often deemed successful in terms of economic efficiency, ecological sustainability, or equity when property rights are clear and secure, institutional arrangements are effective (e.g., in monitoring and sanctioning to enforce rule compliance), and community members have incentives to participate.

Agrawal’s (2004) meta-analysis includes data from 55 cases of decentralized management of forests and wildlife in 30 countries in Africa and Latin America. The data confirm evidence from case studies (e.g., Agrawal and Ostrom 2001; Ribot, Agrawal, and Larson 2006) that decentralization programs generally transfer a limited range of rights to local communities. Decentralization, even if limited, is most often initiated by a coalition involving central government and either international donors (especially for wildlife) or local actors (especially for forestry). Decentralization is (somewhat) more extensive when backed by a coalition involving both the central government and local actors.

In a meta-analysis of ethnographic data on 41 Sudanese tribes, Nugent and Sanchez (1999) investigate sources of variation in centralization of local tribal institutions. They find that spatial variability in rainfall is associated with common property and less hierarchical tribal institutions. While they suggest that resource conditions influence collective action related to both the development of property rights and community institutions, they are not able to address these dynamics with data gleaned from their ethnographic source materials.

K. Walker (2009) combines meta-analysis with game theory to understand the extent of illegal harvesting in protected areas around the world. She first developed a formal model of the monitoring dilemma based on earlier models of Tsebelis (1989) and Weissing and Ostrom (1993). The game was composed of two players: managers and resource users. For every round, the managers had to decide whether to monitor or not, and the resource users had to decide to abide by the law or illegally harvest from a protected resource. She posited that three factors influence the extent of illegal harvesting: (1) whether the resource itself is under dispute, (2) the relative costs and benefits to the manager of monitoring, and (3) the relative value to the users of resource units. Walker conducted a meta-analysis with data from 116 cases of protected areas in 35 countries to evaluate the empirical applicability of her game-theoretic model. Substantial illegal harvesting was reported in 54 percent of the cases; the outcome predicted by her model matched the reported outcome for 76 percent of the cases. Because the costs of monitoring in many large protected areas are high and frequently outweigh the potential benefits of finding rule-breakers, imposing sanctions, and reducing harvesting, monitoring is sporadic in such settings. Given irregular monitoring, illegal resource harvesting is rather common in protected areas even when managers try to increase carrot-and-stick strategies to induce higher levels of compliance.

Scholars are also turning to meta-analysis to synthesize findings from the growing number of social science experiments related to collective action. Sally (1995), for example, conducted a meta-analysis of all the social dilemma experiments he could locate in the social science literature between 1958 and 1992. From an initial count of more than 100 studies, he developed a database that contained 130 distinct treatments from 37 different studies. Sally had to exclude many of the experimental studies conducted early in this period, as researchers had not yet developed consistent ways of describing their experimental designs or results. Sally found that communication among experimental subjects was consistently related to their achieving a higher level of cooperation—contrary to the presumption of game theory that communication was only a form of “cheap talk” that could not affect outcomes.

Bowles (2008) analyzes the findings from 42 experimental studies of diverse types of social dilemmas. In the supplemental online material for his article, he provides a useful table describing the relevant subject pool, the particular treatments involved, and the results. Bowles finds that participants in many social dilemmas are able to draw on other-regarding preferences and norms to achieve better outcomes than are predicted by conventional theory. Using external economic incentives to try to increase outcomes in social dilemma experiments, however, had counterproductive results. Instead of complementing the internal incentives of participants, economic incentives tended to compromise the participants’ sense of “self-determination” and reduced the importance of intrinsic motivations.

These studies demonstrate the value of synthetic analyses, and meta-analysis in particular, for engaging in broadly comparative research and for gaining an overview of a large body of contradictory findings. Where large-N cross-national research is rare in primary analysis based on new fieldwork, it is the norm in meta-analysis based on case studies. Most of these meta-analyses include cases from two or more continents. Meta-analysis makes it possible to compare alternative hypotheses or identify multiple causal patterns to an extent that is simply impossible in comparisons of a smaller number of cases.

Yet meta-analysis does have limits. Even with the use of multiple search engines, the number of cases identified for inclusion in these studies is small relative to the large number of potential explanatory variables (Agrawal 2001b). When relatively small sample sizes do not support multivariate analysis, it is not possible to assess fully the relative importance of independent variables or the possibility of interaction effects. Small sample sizes also limit the reliability of attempts to analyze regional or other subsamples. When authors report the regional breakdown of their sample, regional imbalances become apparent. Two-thirds of the cases analyzed by Pagdee, Kim, and Daugherty (2006) are Asian, for example, while Nagendra (2008) draws over half of the cases in her meta-analysis of studies related to change in land cover in protected areas from Latin America. Since there are reasons to expect causal patterns to vary with ecological patterns (Rudel 2008), conclusions suggested by regionally imbalanced samples could be misleading.

An Example of Narrative Synthesis

Narrative synthesis relies on qualitative integration of findings from existing studies. It does not involve the structured analysis of data or characteristics coded from source materials. Although exhaustive citations can compensate in part for formal meta-analysis, such citations do not consistently report evidence for and against conclusions reached. Descriptive statistics from formal meta-analyses not only provide more information; they also facilitate replication. Nonetheless, meta-analysis is not always appropriate. Scholars should engage in narrative synthesis when a body of literature is relatively small, lacks consensus on key concepts and measurements, or utilizes a wide variety of research designs (Bangert-Drowns 1995). A narrative approach is better able to draw connections between distinct but related literatures. Even when meta-analysis is possible and advisable, it should be combined with a qualitative discussion of how the meta-analysis relates to the broader literature (Bangert-Drowns 1995; Light and Pillemer 1984; Rudel 2008; Slavin 1986). Baland and Platteau’s ([1996] 2000) synthesis of theoretical and empirical studies of natural resource management by rural communities demonstrates the potential of the narrative approach.12 The limitations of this influential narrative synthesis are strikingly similar to those associated with meta-analysis.

Baland and Platteau ([1996] 2000) addressed three overarching themes: the likelihood of sustainability of natural resource use under communal management, conditions affecting collective action in natural resource management, and challenges to the sustainability of collective action by rural communities. Their analysis draws upon studies with a wide variety of research designs and theoretical perspectives. As is typical in narrative reviews, they do not explain how they compiled existing studies for their analysis, nor do they mention a formal coding scheme.

Baland and Platteau’s ([1996] 2000) favored style of presentation involves comparison and evaluation of alternative interpretations and measurements of key concepts in terms of both logical consistency and empirical value. For example, they identify groups with the potential for collective action in various ways. Their chapter 10 focuses on collective management of natural resources by traditional village societies that “are relatively closed, are not permeated by a market logic (or are only superficially so), and are to a large extent insulated from the rule of a centralized state machinery” (189). Elsewhere, they speak of “the corporate custodian community” (217).13 Yet even extremely rural populations have long been affected by trading networks and other interactions with external actors (e.g., Wilmsen 1989). Indeed, in chapter 11 Baland and Platteau acknowledge the rarity of traditional villages and examine the influence of the state, demographic changes, and market integration on rural villages.

Subsequent analysis describes the unit for collective action variously as village- or group-based, or as local-level. Flexibility in identification of who is (or could be) acting collectively allows Baland and Platteau to draw upon findings from case studies that define the unit of collective action in a variety of ways. On the other hand, this approach obscures differences between different units of collective action as well as possible divisions within larger units of collective action such as villages. This trade-off is comparable to the one meta-analysts face when choosing between precise definitions that are not widely reflected in the literature and general definitions that offer limited analytical leverage.

Baland and Platteau allow for and discuss alternative interpretations of concepts. Their critiques of alternative interpretations and measurements of key variables often culminate in suggestions for more rigorous conceptualizations. Their preferred interpretations are often innovative, with scant representation in the existing empirical literature. In their discussion of resource conservation, for example, they insist that success should be claimed only if conservation occurred as a result of intentional actions by the group (188). As they note, many authors have paid more attention to the consequences of local institutions than to the underlying collective goals. Likewise, they observe that studies of the influence of group size on collective resource management often do not distinguish carefully between the effects expected as a consequence of changes in interpersonal dynamics that accompany changes in group size and those associated with the heterogeneity of the group (300–301). Use of Baland and Platteau’s ([1996] 2000) more rigorous definitions should help future empirical studies address simmering debates. Deviation from past interpretations limits their capacity to evaluate relationships based on existing empirical studies. At best, they are sometimes able to glean relevant data from empirical studies that use somewhat different definitions but provide rich details about their cases.

Baland and Platteau’s ([1996] 2000) synthesis of theoretical economics research on collective action and empirical studies of natural resource management by rural communities identified many unanswered questions about the importance of group size and heterogeneity for collective action. They confirmed suspicions that market pressures and government interventions pose threats to common-property institutions, but also raised questions about the prospects for comanagement or other forms of cooperation between local communities and national governments. Like studies that rely explicitly on meta-analysis, the narrative approach adopted by Baland and Platteau distinguishes common patterns from idiosyncratic events, teases apart multifaceted concepts, and helps make sense of seemingly contradictory findings from case studies. While meta-analysis would increase confidence in the generality of patterns and hypothesized sources of variation, the narrative approach allows for the integration of highly diverse material. The narrative approach also gave Baland and Platteau greater flexibility to go beyond the literature in their discussions of concepts and hypotheses.

PROGRESS AND CONTINUING CHALLENGES

As a line of research develops, synthetic analysis becomes increasingly valuable. In this chapter, we have surveyed advantages and limitations associated with meta-analysis as a relatively inexpensive technique for synthetic analysis. We have highlighted two significant challenges. First, the pool of available studies does not constitute a representative sample. The external validity of analyses related to general patterns and average effects depends on a representative sample of field-based observations. It is not possible to build a representative sample from existing studies because scholarly interests and the publication process produce a biased sample. Meta-analyses can partly compensate for publication bias by including unpublished studies, but unpublished studies are by their very nature less accessible than published studies. Large-N studies based on new fieldwork offer greater control over measurement and sampling, but the need for fieldwork and the associated costs limit the possibilities for such research. For many social scientific issues, meta-analysis is much less expensive, and thus much more feasible, than new fieldwork.

Second, it is difficult to glean consistently measured concepts from source materials that reflect diverse local contexts, research questions, and theoretical perspectives. Meta-analyses must develop consistent concepts to bring order to the diversity of approaches found in the case study literature. Although meta-analyses do not produce new primary observations and are limited by inconsistencies in their source material, it is the use of consistent concepts in coding that enables structured comparison of source material. Structured comparisons reveal areas of agreement and disagreement, consistencies and inconsistencies, in that material. The research programs reviewed in this chapter have made important contributions, despite the absence of scholarly consensus about concepts and measures, because they offer very clear definitions and careful evaluations of several alternative interpretations of particularly complex concepts. Transparency about concepts and measures greatly enhances the value of research, regardless of the method used.

The scarcity of comparable data, the costs of large-N studies, and the lack of conceptual consistency about a wide range of social science concepts make the generation of large-N databases based on new data daunting. When used effectively, meta-analysis increases the analytical value of past research. Even if findings derived from meta-analysis are not entirely representative, they distinguish common patterns from correlations found in only a handful of cases and, when combined with QCA, can identify multiple configurations.

Meta-analysis represents a valuable strategy for getting a sense of the bigger picture before incurring the costs of new research. Because meta-analysis suggests ways to improve the precision and focus of data collection, it can reduce the costs and improve the analytical value gained from other methods. Meta-analysis can inform the set of variables to be considered in broadly comparative large-N field-based research, and how they are measured. Experiments and agent-based models can evaluate the hypothesized causal mechanisms behind repeated empirical patterns. Meta-analysis also provides valuable guidance for the selection of cases for new case study research (Gerring 2007a, 2007b; Lieberman 2005). The meta-analyses reviewed in this chapter have informed many subsequent studies.14 In other words, while meta-analysis cannot offer the final word, it does provide an essential bridge between case study research and research based on other methods.


CHAPTER 5

Collaborative Field Studies

IN CHAPTER 3, we introduced two strategies for large-N analysis of field-based observations: meta-analysis of case studies and field-based studies. As discussed in chapter 4, meta-analysis can identify common patterns and suggest explanations for variations in the case study literature, but does not eliminate the need for large-N field studies. Meta-analysis is constrained by features of past research, such as the set of variables considered by the studies included in the analysis, inconsistent conceptualization and measurement of variables across studies, and the unrepresentative nature of the sample presented by existing studies. Large-N analyses based on broadly comparative fieldwork are needed to establish the external validity of relationships suggested by other methods, including case studies, meta-analyses, experiments, and formal models.

In practice, large-N field studies are not necessarily broadly comparative, much less representative of the global population of common-pool resources (see chapter 3). It is not surprising that relatively few scholars have compiled or analyzed large-N data sets on collective action for natural resource management. There is only so much any individual researcher can accomplish when research demands intensive fieldwork and substantial local knowledge.

The near nonexistence of cross-national field-based empirical research should be cause for concern. Apparent patterns at one scale of analysis may not hold at other scales of analysis (Gibson, Ostrom, and Ahn 2000). Worse, analysis based on nonrepresentative samples may be misleading. Moreover, given theoretical arguments and mounting evidence that institutions as well as ecological structure strongly influence outcomes, good science requires comparisons across a variety of institutional and ecological settings.

Can methodological and practical challenges to broadly comparative research be overcome through collaboration? This chapter assesses the extent of collaboration and the implications for methodological practices in peer-reviewed journal articles related to collective action for natural resource management that were published from 1990 through 2004.1 We find that collaborative research increased markedly over this period but is not associated with an increase in the number of observations or the geographic scope of the study. It seems that collaboration does not offer an easy solution to the practical challenges of broadly comparative field-based research. To better understand why, we examine several examples of collaborative research. We describe the origins and participants, key research questions, geographic scope, and variety of data collection goals for each research program. We also summarize the contributions and limitations of each program. We conclude the chapter with a comparison of the strategies, successes, and challenges encountered by these research programs, as well as some thoughts about how to encourage more collaborative research. We return to this theme in chapter 10.

COLLABORATION IN FIELD-BASED RESEARCH, 1990–2004

Field-based data collection is the most reliable way to get comparable data with external validity and the only way to do over-time studies. Ultimately, since there are limits to the time and financing available for data collection, trade-offs exist between the number and type of variables measured, the quality of data for each observation, and the number of cases for which data can be collected. The expense and practical difficulties of collecting multiple forms of high-quality data mean that most studies include cases from only one or two countries or, frequently enough, a single region within one country. Collaborative partnerships should be able to mobilize more resources and cover more cases with fewer compromises in the quality of data on each case.

While only 5.4 percent of the articles on collective action for natural resource management published 1990–99 had more than two authors, the share of such articles accounts for fully 20.7 percent of the articles published from 2000 to 2004.2 The prevalence of studies with thirty or more observations on the main unit of analysis increases as the number of authors increases from one to four or more. Where only 12.0 percent of single-authored articles could be categorized as large-N studies, 27.8 percent of all articles with two or more authors had thirty or more observations. The participation of more than one author is not, however, associated with broader geographic coverage. In fact, no discernible relationship exists between the number of authors and geographic scope of analysis. It seems that collaboration more often involves scholars who share an interest in a particular country than it does scholars working on similar questions across geographic contexts—at least among scholars working on collective action for natural resource management. Collaboration results in more intensive fieldwork involving survey research or multidisciplinary data collection.

Self-identified products of larger collaborative research projects account for a modest but increasing fraction of these field-based articles: 16.1 percent of articles published 1990–99 and 35.3 percent of articles published 2000–2004. Larger projects include partnerships between organizations (usually two or more universities or research centers—8.1 percent of all articles), larger networks (all articles produced by the International Forestry Resources and Institutions [IFRI] research network—5.2 percent),3 and projects sponsored by either a national government or an international organization (16.3 percent). This period saw substantial increases in articles associated with the IFRI research network and projects funded by governments and international governmental organizations.

In the 1990s, large-N studies were 67.8 percent more likely in publications that mentioned an institutional partnership (e.g., between universities or research centers) or project funding from a government or nongovernmental organization than in publications that mentioned no larger project. By 2000–2004, however, the proportion of large-N studies had increased considerably among publications that made no mention of a larger project. Publications associated with institutional partnerships were still 60.4 percent more likely to involve large-N analysis than publications that did not involve a larger project, but large-N analyses were only 20.3 percent more common in publications funded by government projects or international-governmental organizations. No relationship exists between participation in a larger collaborative research project and the geographic scope of the study.

The lack of a clear relationship between participation in a larger project and the scope of the data cautions against any expectation that partnerships and networks offer easy solutions to the challenges of broadly comparative research. Nonetheless, partnerships and networks offer an attractive strategy for overcoming the obvious physical limits to what any single researcher can achieve working independently.

To get a better sense of the opportunities and constraints associated with collaborative research, we look more closely at four examples of collaborative research programs involving new field research: two smaller research partnerships, the Consultative Group on International Agricultural Research (CGIAR), and the International Forestry Resources and Institutions (IFRI) research program. The two smaller research partnerships, as described below, were supported by specific grants and research centers and had a relatively limited duration and geographic scope. These partnerships are typical of initiatives by clusters of individual researchers interested in gaining greater depth or scope through collaboration. CGIAR is an alliance or network sponsored by an international organization and government partners in various countries. Collaboration is loosely coordinated; there are no common research protocols nor is there a common database. The IFRI research program involves a more structured network of collaborating research centers, common data collection protocols, and a common database. Developed by scholars associated with the Workshop in Political Theory and Policy Analysis at Indiana University, IFRI builds on experiences with the CPR and NIIS research programs discussed in chapter 4.

Collaboration makes it possible to spread the costs of data collection while retaining comparability. It can thus broaden the comparative scope of research while retaining the intensity of data collection associated with qualitative research.4 As the number of partners in collaborative research increases, members face increasing challenges in reaching consensus on concepts and methods. There is a trade-off, of course, between maintaining flexibility and ease of comparative analysis.

Our examples range from small-scale partnerships to global networks, and from relatively loose coordination to more structured use of well-defined common methods. They have adopted a variety of strategies for balancing clear and consistent conceptualization against recognition of multiple interpretations of concepts in the literature, the need to adjust measures to local context, and diversity in perspectives among collaborators. We now consider the extent to which several examples of collaborative research have succeeded in balancing these competing goals.

TWO RESEARCH PARTNERSHIPS

We consider the contributions and limitations of two research partnerships that are described in some detail in articles published between 1990 and 2005.5 These projects involved three to four institutional partners. Both collected data on subnational units of observation related to the use and management of common-pool resources. A collaborative project on community-based management in Tanzania encompassed thirty-eight common-pool resources in twelve villages in six districts. The Traditional Management of Artisanal Fisheries (TMAF) research project collected several types of data about fishing households and fishery management systems in three major fisheries in northeastern Nigeria. For each project, we describe origins and participants, discuss research goals and strategies, and assess contributions and limitations.

Community-Based Management of Common-Pool Resources in Tanzania

With support from the British Department for International Development (DFID), this collaborative project addressed several gaps in information about common-pool resources in semiarid regions of Tanzania (Lovett, Stevenson, and Kiwasila 2002; Quinn 2001; Quinn et al. 2007). Scholars at the Centre for Ecology, Law and Policy (CELP) at the University of York, the Institute for Resource Assessment at the University of Dar es Salaam, and Norconsult (Tanzania) Ltd. collected data about the use and management of thirty-eight common-pool resources in twelve villages in six semiarid districts of Tanzania during 2001 and 2002 (Quinn 2001).6 The project assessed patterns of reliance on common-pool resources, existing management regimes, and individual perceptions likely to affect the use and management of these natural resources.

Consultations with government officials and key informants guided the selection of six districts with semiarid conditions for which background information was available from past research. The team selected two villages within each district to gain variation in the mix of livelihood strategies and ethnic groups. Data collection involved a variety of methods, including reviews of documentary evidence, semistructured interviews with key informants, structured individual interviews for a risk-mapping exercise, Participatory Rural Appraisal (PRA) exercises, and a household survey (Lovett, Stevenson, and Kiwasila 2002). Key informants were identified through the use of a snowball approach, expanding from district and local officials to include villagers actively involved in local management of common-pool resources (Quinn et al. 2007). Inadequate information about a mobile population prevented the use of a probability sample for the risk-mapping exercise; the team instead used an opportunity sample of 105 individuals (Quinn et al. 2003).

The partnership between CELP, the University of Dar es Salaam, and Norconsult (TZ) Ltd. has contributed to understandings of social heterogeneity within rural communities, perceptions of risk associated with rural livelihoods, and institutional arrangements for the management of a variety of common-pool resources. Individual perceptions of risk varied with livelihood strategies and gender (Quinn et al. 2003). While most villagers were concerned about access to water, perceived risks associated with access to land, water, and social amenities like education and health care were more pervasive and more severe among pastoralists than among agriculturalists. Men perceived greater risks related to access to natural resources, while women were more concerned about risks related to education, health, and social position. Differentiation in the incidence and severity of perceived risks associated with particular problems can be expected to influence collective action for the management of common-pool resources.

Rural Tanzanians do manage a variety of local natural resources collectively. Common-property regimes for the management of forests, grasslands, and water were found in all twelve villages. One village had a fourth common-property regime for the management of a lake; another managed a conservation area collectively. Quinn et al. (2007) compare customary arrangements for managing forests, grasslands, and water with the eight design principles that Ostrom (1990) identified as widely associated with the endurance of common-property institutions.

The design principles provided a helpful tool for analyzing management regimes. For example, they drew attention to the serious challenges that arise from ambiguous authority over common-pool resources and to the threats to sustainability from management systems that lack mechanisms for monitoring and adjusting to changing conditions. Of the thirty-eight common-property regimes, only eight adhered closely to all eight design principles. Deviations occurred where resource conditions associated with a semiarid climate raised the costs of institutional development, villages chose not to formalize customary norms as village bylaws, tensions existed between the traditional and formal systems of village governance, or location-specific projects or designations superseded local authority. The collaborators concluded that while they found many practices consistent with the design principles, adherence to every design principle is not necessary for successful long-term management (Lovett, Stevenson, and Kiwasila 2002; Quinn et al. 2007).7 Institutional ambiguity offers some advantages when resource systems feature considerable uncertainty, as is the case for semiarid grasslands. The design principles are silent on questions related to the design of institutions that adequately address severe ecological uncertainty.

The Tanzania partnership conducted several forms of archival and field-based research within a relatively short period. The project has improved knowledge about the diversity of common-pool resources in semiarid Tanzania, village-level management of these resources, and the significance of common-pool natural resources for rural Tanzanians. Although collaboration undoubtedly increased the number of observations and the geographic scope of this research program, participants still felt significant resource constraints. The final technical report acknowledged that the project involved more literature review than new data collection, and noted that time constraints forced the team to rely on PRA techniques rather than on more in-depth qualitative research methods (Lovett, Stevenson, and Kiwasila 2002). Collaboration cannot fully compensate for the relatively short duration of most research grants.

Traditional Management of Artisanal Fisheries in Nigeria

Scholars at the University of Portsmouth (UK), the University of Maiduguri (Nigeria), and the Federal University of Technology, Yola (Nigeria), launched the Traditional Management of Artisanal Fisheries (TMAF) project to address information gaps related to fisheries and fishery management in Nigeria. The project conducted a multifaceted analysis of three fisheries in northeastern Nigeria: the Upper River Benue, Lake Chad, and the Nguru-Gashua Wetlands (Neiland, Madakan, and Béné 2005; Sarch 1996; Sarch et al. 1996). Project goals ranged from documentation of village-level systems for fishery management to analysis of their sustainability and socioeconomic significance. TMAF enjoyed support from 1993 through 1997 from the British Overseas Development Administration (ODA) and the Department for International Development (DFID).

In the absence of up-to-date and centralized demographic information, the first task involved the identification of fishing villages associated with the three fisheries. The team collected lists of villages and households from a variety of local government officials and traditional leaders, local primary health centers, reports developed for specific projects, government publications, and local nongovernmental organizations (Sarch et al. 1996). A total of 194 fishing villages were identified based on village location, size, and the presence of fishers among the residents.

Data collection involved a household survey, plus specialized surveys of management systems, markets, and fishermen. Data collection techniques included standardized interviews of household heads, semistructured interviews with key informants, and participatory forms of research. Distinct samples were drawn for different aspects of the project (Sarch et al. 1996). The survey of management systems involved participatory research activities with village leaders and elder fishermen in 53 randomly selected villages. For the household survey, the team randomly selected 66 fishing villages and 1,316 household heads within those villages. The survey included both fishing and nonfishing households to support assessments of household-level contributions to fishing. For these larger village and household surveys, random sampling increased generalizability and value for policymaking (Neiland, Weeks, et al. 2000). Other forms of data collection involved smaller samples. Participatory appraisals of traditional management systems were conducted in 12 villages. Team members relied on weekly visits to three fish markets for their market analysis and monitored environmental conditions (e.g., temperature, rainfall, water levels) in three locations. All samples included observations from each of the three fisheries.

TMAF documents the diversity of fisheries in the Upper River Benue, Lake Chad, and the Nguru-Gashua Wetlands. Natural features of the aquatic environment, socioeconomic characteristics, the importance of fishing to local livelihoods, and historical and recent developments all vary significantly (Neiland, Jaffry, et al. 2000; Neiland, Madakan, and Béné 2005; Sarch et al. 1996). While fishing on Lake Chad centers on the lake, for example, seasonal pools and floodplains are important fishing sites in the Upper River Benue and the Nguru-Gashua Wetlands (Neiland, Jaffry, et al. 2000). The household survey found considerable heterogeneity among fishing households as well (Neiland, Jaffry, et al. 2000; Neiland, Madakan, and Béné 2005). There is marked regional differentiation in household characteristics and patterns of fishing, but also substantial socioeconomic heterogeneity among fishing households within each region (Neiland, Jaffry, et al. 2000).

While fishing is important in all regions, its contribution varies across regions and across households within each region. In all three fisheries, fishing and farming are complementary activities. Most households engage in both activities. Households that fish and farm are at least as productive as households that only farm; in the Lake Chad region, participation in both activities correlates with higher household productivity (Neiland, Madakan, and Béné 2005). Sarch (1996) offers two alternative explanations for the advantages gained from fishing in Lake Chad and draws out the policy implications of each. Most fishing in Lake Chad occurs during seasonal floods that follow the harvest; households that fish and farm use the earnings from one activity to purchase inputs (e.g., fishing gear, seeds) for the other activity. Limited access to capital may reduce farming productivity by limiting investment in inputs and prevent the purchase of gear required for fishing. If differential access to capital accounts for the differences in productivity, then restrictions on fishing may increase investment in farming. It is also possible, however, that participation in fishing contributes to productivity by reducing vulnerability to high rates of inflation and low-interest earnings from savings. When farming revenues are not cycled into fishing during the seasonal floods, those assets erode between agricultural seasons, decreasing investments in agricultural inputs. In this case, restrictions on fishing will have a negative influence on the broader economy.

By Nigerian law, all natural resources, including fisheries, are owned by the federal government. In practice, lack of capacity and financing limit the effectiveness of state management. Very few villages (10 percent) relied on modern management systems (Neiland, Madakan, and Béné 2005; Neiland, Weeks, et al. 2000). Traditional systems of fishery management remain pervasive, even where modern systems of state administration are operational (Neiland, Madakan, and Béné 2005; Neiland, Weeks, et al. 2000; Sarch et al. 1996). More than half of the villages had predominantly traditional systems of fishery management (58 percent), while modern and traditional management systems coexist in the remaining villages (32 percent).

Modern management systems typically prioritize sector-wide revenues, while traditional systems emphasize the socioeconomic contributions to particular fishing communities (Neiland, Madakan, and Béné 2005; Neiland, Weeks, et al. 2000; Sarch et al. 1996). Although government policy mandates diverse forms of regulation, the local governments charged with implementation generally focus on licensing and the collection of fees (Neiland, Weeks, et al. 2000). Traditional systems emphasize regulation of access (Neiland, Madakan, and Béné 2005; Neiland, Weeks, et al. 2000). While some traditional management systems regulate fishing gear or fishing seasons, these techniques are less widespread. Traditional authorities do not regulate access to protect fishing stocks; permission to fish is denied only during fishing festivals (Neiland, Weeks, et al. 2000). Rather, traditional authorities view control over access to fisheries as a mechanism for generating revenue (Neiland, Madakan, and Béné 2005; Neiland, Weeks, et al. 2000). In some cases, traditional authorities redistribute the revenues from fishing to enhance livelihoods in the broader fishing community; elsewhere, however, these revenues exacerbate socioeconomic and political inequalities (Neiland, Madakan, and Béné 2005).

Neiland, Madakan, and Béné (2005) evaluated the institutional performance of the traditional management systems against five criteria: achievement of self-set goals, efficiency (few disputes, limited effort required for compliance), the ability to adapt to progressive change, resiliency or the ability to survive sudden shocks, and equitability (perceived fairness). On average, the traditional systems surveyed by the TMAF project are doing well in terms of achieving their own goals and dealing with compliance and conflicts. Traditional systems have had variable success in responding to sudden shocks. The systems have adjusted to some progressive technological and hydrological change, but have adjusted less well to demographic and economic changes. Commercialization and increasing socioeconomic differentiation are exacerbating long-standing inequities.

The spread of more efficient gear, declining traditional authority, and demographic changes do increase the risks of overexploitation (Neiland, Jaffry, et al. 2000). During the colonial period, increased mobility, more efficient fishing gear, and increased market value had diverse consequences for fishery management. Some traditional management systems adapted to these changes, but others collapsed or gave way to privatization (Neiland, Madakan, and Béné 2005). The diversity in fishing management systems documented by TMAF suggests that similar diversity is likely in response to current and future changes. Neiland, Weeks, et al. (2000) predict that traditional management systems will persist because they are currently strong and do not face serious challenges from the modern state. Fishing households are able to absorb some change because fishing represents only one element of a mixed livelihood strategy. Because the rate of change has not been too rapid, institutional adaptation is easier.

TMAF generated a tremendous variety of observations over a five-year period. Collaboration increased the variety of research activities undertaken by the project, while division of labor increased its geographic scope. The richness of this project also reflects its somewhat longer duration. The result is a multistranded, high-quality study of three fisheries in northeastern Nigeria. Findings from the large random-sample surveys can be generalized to households and management systems throughout these three fisheries, but not further. Indeed, TMAF documents considerable diversity in traditional systems for fishery management, fishing practices, and the contribution of fishing to the local communities. It is exactly this high degree of institutional diversity and the contextual nature of social-ecological relationships that heighten both the importance of fieldwork and the difficulty of broadly comparative analysis. Perhaps the methods developed by TMAF could be applied in studies of other fisheries. Based on the effort invested in TMAF, a cross-national study of this nature would require a large number of collaborators and substantial financial support.

Thoughts about Research Partnerships

Partnerships create opportunities for enriching research. Collaboration enables the collection of a greater variety of observations and use of a greater diversity of methods by bringing together scholars with different disciplinary backgrounds and skills sets. Coordination of research efforts can increase the scale and scope of research in terms of the number of observations, the types of observations, geographic coverage, and the variety of research questions that can be addressed. Research partnerships have played a crucial role in filling information gaps, documenting important forms of diversity, and analyzing social-ecological relationships. Collaborative analyses have suggested potentially general relationships that merit investigation in other settings. Nonetheless, participation of a handful of institutions in collaborative research over a three-to-five-year period cannot fully overcome the obstacles to broadly comparative field-based research. The scarcity of data on collective action and common-pool natural resources is simply too severe. Can broader forms of collaboration overcome these challenges?

CGIAR: A GLOBAL RESEARCH ALLIANCE

The Consultative Group on International Agricultural Research (CGIAR) describes itself as an “alliance” of international researchers, research centers, and programs working to support national and international agricultural science (http://www.cgiar.org/index.html). Members include international organizations, governments, and foundations. The alliance supports fifteen international research centers that focus on particular resources or issues, e.g., the Center for International Forestry Research (CIFOR), the International Food Policy Research Institute (IFPRI), the International Livestock Research Institute (ILRI), the International Water Management Institute (IWMI), and the World Fish Center.8 These research centers engage in collaborative research with other national and international research centers, governments, and civil society organizations, including farmers’ associations. CGIAR promotes research around particular issues or thematic concerns through a number of systemwide and eco-regional initiatives (http://www.cgiar.org/impact/initiatives.html).

The systemwide program on Collective Action and Property Rights (CAPRi) supports research on collective action and property rights within the CGIAR alliance and beyond in a variety of ways. The compilation and dissemination of bibliographic materials and the provision of grants encourages CGIAR scholars to pay attention to collective action and property rights in their research. Scholars from across the CGIAR network come together for CAPRi workshops to discuss thematic issues, share common concerns, and exchange ideas. CAPRi also organizes conference panels and disseminates working papers, policy briefs, proceedings, and books.

CGIAR scholars, with the encouragement and support of the CAPRi systemwide program, are making important contributions to the study of collective action and the management of common-pool natural resources. The themes and approaches found in CGIAR-affiliated scholarship mirror the broader body of work related to collective action and common-pool natural resources. CGIAR scholars seek to understand patterns of natural resource use and management and their social, economic, and environmental consequences. Many are concerned about community-based natural resource management, comanagement, and other forms of decentralized natural resource management (e.g., Campbell et al. 2001; Meinzen-Dick, Raju, and Gulati 2002; Oyono 2004a, 2004b; Pacheco 2004; Resosudarmo 2004; Samad and Vermillion 1999; Sundar 2001; Thompson, Sultana, and Islam 2003). Several CGIAR studies underline the social and environmental damage caused by government policies that undermine local autonomy, involve inappropriate forms of decentralization, promote unsustainable economic development strategies, or fail to address economic crises (Brown and Ekoko 2001; Campbell et al. 2001; Levine, Sheng, and Barker 2000; Oyono 2004a; Pender et al. 2004). Others analyze conflicts, coordination, and cooperation among those using common-pool resources (Brown and Ekoko 2001; McCarthy and Vanderlinden 2004; Meinzen-Dick, Raju, and Gulati 2002; Levine, Sheng, and Barker 2000; Pokorny and Schanz 2003).

Substantive concerns vary somewhat depending on the natural resource under consideration. Sources of variation in collective responses to environmental risk receive considerable attention in studies of pastoral management of arid and semiarid lands (McCarthy et al. 2000; McCarthy and Vanderlinden 2004). Studies of irrigation systems focus more on social interactions and distributional issues that influence contributions to infrastructure provision and maintenance (Kurian and Dietz 2004; Makombe et al. 2001; Meinzen-Dick 2007; Meinzen-Dick, Raju, and Gulati 2002).

Thus far, no component of CGIAR has embarked on an effort to use the alliance’s networks to build a cross-national database of comparable data. Rather, scholars and centers prefer less-structured initiatives that encourage research on particular themes but do not define the content or methods for data collection. CGIAR’s thematic approach encourages the adoption of research designs that are matched to local context but also reflect prior research by other CGIAR scholars. Effective synthesis of the volume and diversity of research produced by the CGIAR alliance presents an ongoing and significant challenge. To meet this challenge, the CAPRi systemwide program invests heavily in the synthesis and the diffusion of research findings so that findings at one center influence research at other centers and beyond.

IFRI: AN INTERNATIONAL RESEARCH NETWORK

In 1992, in her capacity as head of the Food and Agriculture Organization’s (FAO) Forest, Trees and People Program, Marilyn Hoskins sought to develop a program of research on interactions between people and forest management. She approached researchers at the Workshop at Indiana University about the possibility of adapting the theoretical framework and database structure of the CPR and NIIS research programs for the study of forestry.9 This inquiry prompted development of the IFRI research program.

IFRI differs from the earlier research programs developed at the Workshop in its primary reliance on new fieldwork rather than existing studies, in its shift in attention to more complex and multiple-product forest resource systems, in its organization as a research network, and in the intention to develop over-time, comparative studies. Collaborating Research Centers (CRCs) are active in Africa, Asia, Latin America, and North America. As of 2009, there are 12 IFRI CRCs in 11 countries (see http://www.sitemaker.umich.edu/ifri/home). Individual scholars are also affiliated with IFRI. Arun Agrawal of the School of Natural Resources and the Environment at the University of Michigan became the lead coordinator for the IFRI research program in 2006; colleagues at Indiana University continue their participation.

Data for 241 unique sites with 350 forests in 17 countries had been entered into IFRI’s common database as of July 1, 2009.10 IFRI researchers conduct repeat studies of forest sites every three to five years. The database includes data for 80 sites that have been studied at least twice and 24 sites for which exactly three visits have been completed.11 This represents a relatively large number of data points for a fairly broad set of countries and variables.

IFRI has achieved an unusual breadth of sustained collaboration and accumulated a significant amount of cross-national data relevant for the study of collective action related to common-pool forest resources. In light of these unusual features, we discuss IFRI’s strategies for data collection and coordination in some detail. We then summarize major contributions by IFRI researchers and discuss the challenges encountered.

Strategies for Data Collection

Data collection encompasses biophysical measures of forest conditions, demographic and economic indicators about forest users, and information about institutions affecting use of forest resources. For each study site, data are collected about a variety of conceptually distinct entities, such as forests, user groups, and forest products. Separate data collection protocols correspond to each conceptual entity or capture relationships between conceptual entities. A research team will use one protocol to collect data about forest products such as firewood, medicinal plants, or building materials, and another to collect data about each group that uses the forest.

The basic social unit of analysis for the IFRI research program is the user group, defined as a set of individuals with the same rights to and responsibilities for forest resources.12 IFRI methods often identify several user groups that are active in a forest. Groups that have established a more formal organization for collective decision making are coded as forest associations. If a forest association exists, it may represent one or more user groups. Forest associations may encompass a large proportion of forest users, or they may be formed by a subset of forest users. The relational database structure facilitates the collection and storage of data for sites that vary tremendously in the number of forests, settlements, products, and user groups.

The distinction drawn in data collection between user groups and organizations or forest associations is characteristic of the modular approach to data collection adopted by the CPR, NIIS, and IFRI research programs. Data collection protocols capture multiple indicators of potential concepts of interests and do so in a way that allows a number of different combinations in analysis. Since the number of variables for which alternative conceptualizations are measured increased with each generation of research on collective action, the IFRI research program includes multiple empirical indicators for a wider variety of variables than did the CPR research program.

IFRI seeks to balance conceptual and methodological coherence with a capacity for ongoing adaptation. The network meets every two years and can make adjustments in research protocols based on earlier findings and incorporate new research questions. The IFRI protocols represent the core, not the limit, of data collection. Studies frequently combine IFRI research with household surveys or remotely sensed images (Agrawal and Gupta 2005; Jagger et al. 2009; Nagendra, Karmacharya, and Karna 2005; E. Ostrom and Nagendra 2006; Tucker et al. 2005; Vogt et al. 2006). Other forms of supplemental data collection include standardized surveys of village-level organizations or information related to donor projects, government programs, or laws (Agrawal and Chhatre 2007; Agrawal and Goyal 2001; Agrawal and Yadama 1997; Andersson 2004; Andersson, Gibson, and Lehoucq 2006).

Strategies for Coordination

Organization as an international network of researchers and research centers circumvents problems of limited scope associated with most large-N studies (Tucker and Ostrom 2005). It makes possible more rapid accumulation of comparable data on a broader geographic scale than any single researcher could manage. Nonetheless, coordination of a dispersed network of scholars in a multidisciplinary study of complex and diverse field sites presents a variety of challenges. IFRI has developed extensive documentation, organizes regular training sessions and meetings, and uses electronic media to promote methodological consistency and collaboration across the network.

The use of common research instruments and techniques for data collection provides a foundation of conceptual consistency in the IFRI research program (Gibson, McKean, and Ostrom 2000; Wertime et al. 2007).13 The IFRI Field Manual provides extensive explanation of common research questions, key concepts, recommended field methods, and the database structure (Wertime et al. 2007). Detailed discussion of the relational database structure and each of the data collection protocols examines underlying assumptions and highlights common challenges encountered in the field. Sketches from early field experiences and hypothetical situations illustrate key concepts. Where alternative measurement strategies exist (e.g., for sampling forest plots), the Field Manual explains the alternatives and offers advice on how to choose among them.

An annual training program introduces newcomers, such as graduate students and new members of existing teams, to the IFRI method. Regional training programs provide additional reinforcement for new and existing participants. For field-based research programs such as IFRI, accuracy in identification of user groups depends on the observational skills of field researchers. Differences in rights and responsibilities can be subtle and informal. Probing questions may be needed to distinguish between differences in practice and rights; if only youth collect berries, it may mean that older people lack time for berry collection rather than that they lack the right to engage in this activity. Careful training and supervision of research teams helps ensure attentiveness to these sorts of subtleties in the field.

Biennial networkwide meetings offer regular opportunities for the group as a whole to propose changes and weigh their relative benefits and costs. Most major changes have occurred after having been vetted at one or more biennial meetings. Biennial meetings also offer opportunities to share findings, exchange ideas and techniques, and connect with colleagues at other centers who are working on similar issues. Regional meetings and the organization of panels at international conferences present additional opportunities for face-to-face interaction. A full-time IFRI research coordinator facilitates communication across the network between meetings by moderating a Listserv and editing a newsletter (see IFRI Web site).

Contributions and Challenges

IFRI scholarship addresses a wide range of issues related to collective action and the management of forestry resources. Many IFRI studies evaluate the social and environmental implications of government policies involving decentralization (e.g., Agrawal 2005; Andersson, Gibson, and Lehoucq 2006; Ghate 2008; Varughese and Ostrom 2001; Webb and Shivakoti 2008), protected area management (Hayes 2006; Hayes and Ostrom 2005; Merino Pérez and Hernández Apolinar 2004; Tucker 2004), or state control (Dorji, Webb, and Shivakoti 2006; Sudtongkong and Webb 2008; Webb and Dorji 2008). Others compare social, economic, and environmental outcomes under alternative property regimes (Gibson, Lehoucq, and Williams 2002; Nagendra et al. 2007; E. Ostrom and Nagendra 2007; Thoms, Karna, and Karmacharya 2006; Tucker 1999) or examine the dynamics within communities that manage their forests informally, in the absence of a government-sanctioned decentralization program (Ghate 2004; Gombya-Ssembajjwe 1997). IFRI scholars have developed indexes that distinguish between the creation of collective rules and action to implement and enforce collective rules (Varughese 1999). The presence of informal institutions for forest management has been confirmed with evidence of forest conditions that deviate from patterns predicted by optimal foraging (Banana, Gombya-Ssembajjwe, and Bahati 2001; Becker and León 2000; Gibson 2001; Schweik 2000).14

As a group, these studies call into question the advisability of blueprint solutions to the challenges of common-pool natural resource management. These studies also provide repeated evidence of gaps between formal policies and institutions and conditions on the ground. These points are further reinforced in a series of IFRI studies on the importance of effective monitoring and enforcement for the success of community-based forest management (Agrawal and Goyal 2001; Banana and Gombya-Ssembajjwe 2000; Ghate and Nagendra 2005; Gibson, Williams, and Ostrom 2005; E. Ostrom and Nagendra 2007).

IFRI includes multiple measurements of several concepts related to the development of institutions for the management of common-pool resources. Several studies have compared alternative measurements to demonstrate contingent relationships. These sorts of analyses have demonstrated that the relationship between collective action and group characteristics such as group size and heterogeneity, for example, depends on the form of collective action and heterogeneity (see review in Poteete and Ostrom 2004a). Similarly, Poteete and Welch (2004), by comparing rules that five communities in southern Indiana had developed for firewood, ginseng, and morel mushrooms, showed that resource complexity has an independent influence on institutional development.

IFRI researchers have faced a challenging scientific problem when trying to undertake cross-national research related to the outcomes of collective action on forest conditions. The extensive forest mensuration undertaken in a random sample of plots generates valid measures for comparison within the same ecological zone. Gautam (2002, 98), for example, examined whether the size of a user group was related to several measures of forest conditions: the number of trees, the average diameter at breast height (DBH) of sampled trees, their average height, and the number of species for a set of Nepal sites within a similar ecological zone. He found that group size was not correlated with forest conditions in a straightforwardly negative manner, but that the forests governed by the very largest groups were in worse condition than those governed by smaller- to medium-size groups.

Comparisons of these direct measures of forest conditions for sites that cross ecological zones can, however, be misleading. Fortunately, the team was advised at the time of the design of the research instruments to ask the forester or biologist who supervised the forest mensuration to provide an evaluation of forest condition for the forest just measured compared to others known to the researcher in the same zone. Forest users were also asked whether forest conditions were improving, remaining about the same, or becoming worse over time. These measures have been useful in analysis for studies within a single zone as well as essential for comparing across ecological zones. Varughese (1999, chap. 3), for example, used these assessments to evaluate the relative influence of population pressure and village-level collective action on forest conditions in eighteen villages in Nepal’s middle hills. He found no relationship between the current quality of forest conditions or changes over time and either size of group or the rate of population growth; the level of collective action in the village provided a better predictor of forest conditions.

Several studies have used these evaluations by forestry specialists or by forest users to conduct large cross-national studies. Gibson, Williams, and Ostrom (2005) found strong evidence of the importance of regular monitoring and enforcement. Hayes and Ostrom (2005) and Hayes (2006) use the same measure to demonstrate the lack of any difference in forest conditions within officially designated protected areas as contrasted to other institutional arrangements. Chhatre and Agrawal (2008) explore how enforcement interacts with a variety of other independent variables for 152 forests around the world. Other IFRI scholars have linked IFRI forests to reference forests that have had very little use but are otherwise similar to facilitate comparison across ecological regions (Becker and León 2000; Schweik 2000; Tucker et al. 2008).

As the number of repeat visits increases, it becomes possible to analyze changes in the basal area, diameter at breast height (DBH), or stem count as dependent variables since the forest mensuration data are obtained within the same forest over time. E. Ostrom and Nagendra (2006) and Coleman (2009a) show that collective action by local forest users to monitor forest conditions is one of the most important factors associated with improvements in forest conditions. In light of the repeated findings of the importance of monitoring, Coleman and Steed (2009) examined factors that might be associated with the likelihood that local users would themselves monitor each other in one hundred IFRI forests located in fourteen countries. They found that the variable with the strongest impact on local monitoring was whether local users had rights to harvest some forest products from a forest—or, in essence, they had something to lose if the forest condition deteriorated.

IFRI has made it possible to answer the call for broadly comparative cross-national research on collective action for the management of common-pool natural resources. Nonetheless, until recently, most of IFRI’s publications relied on data from a single country, and many analyze data for a subset of sites within a country. The relative scarcity of cross-national data analysis even within a research program designed to conduct such research reflects the conceptual challenges of comparing forest conditions across ecological zones. In addition, IFRI scholars have a greater sense of ownership and understanding of data that they were involved in collecting. They often focus on data from their own countries in order to address national-level policy debates. These issues present general constraints on collaboration for broadly comparative field-based studies of collective action and common-pool resources. Over time, however, IFRI’s production of cross-national studies has increased.

COMPARING THE STRATEGIES AND DRAWING IMPLICATIONS

As we have shown, scholars have pursued a variety of strategies for accumulating data for a larger set of observations about collective action in natural resource management. To varying degrees, these efforts have attempted to balance the pursuit of more observations with the preservation of detailed information about particular cases of (potential or actual) collective action. Here and in the previous chapter, we have described examples of meta-analysis, a hybrid of meta-analysis and field data, a narrative synthesis of the literature, and collaborative research. These research programs vary in the diversity of natural resources considered, geographic scope, duration, and costs. Tables 5.1 and 5.2 summarize the basic characteristics of each research program and the strategies adopted to maintain conceptual consistency and comparable data.

The comparability and reliability of empirical findings depend on conceptual consistency. Yet an extreme insistence on conceptual and methodological consistency runs counter to the evolutionary nature of learning. Knowledge advances through the refinement of concepts and methods in response to findings from past studies. These research programs have not limited their attention to any single form of collective action. Openness makes the research programs attractive to a variety of scholars with overlapping but not identical research questions. Diversity of approaches has merit; comparisons of alternative conceptualizations of hypothesized relationships can help advance knowledge more rapidly. The lack of consistency in measurement of collective action does raise the risk of miscommunication between scholars who use the same terms to describe somewhat different phenomena. Clear explanations of variables and how they have been measured offer the best defense against miscommunication.

Each strategy has strengths and weaknesses. None stands out as obviously superior to the others. Given the success of each strategy, social scientists would be well advised to conduct meta-analyses and form collaborative networks for a broader array of topics. Meta-analysis has been applied mostly to quantitative analyses of clinical and experimental research. Yet it seems particularly attractive when case studies are beginning to accumulate about an issue at a scale of analysis that makes large-N field studies especially costly and difficult to organize. Meta-analysis is well suited to address the scarcity of comparable data about social phenomena at the subnational level.

The inherent limitations of working with case studies as source materials mean that meta-analysis will never eliminate the desirability of large cross-national databases founded on original fieldwork. By spreading the costs of such endeavors, research networks make the creation of such databases possible. Several well-established collaborative programs exist for survey research (e.g., the World Values Survey), but fewer in other areas.15 It can be difficult to coordinate on other types of fieldwork, given the importance of contextual elements. IFRI’s strategy of using common concepts and measures for a core set of variables, while allowing the addition of variables for particular centers, regions, or sites, represents a compromise that can also help researchers in other fields achieve collaboration across diverse contexts.

Even in collaborative research, it has proven difficult and costly to accumulate enough comparable data over time to support substantial numbers of large-N analyses with policy units, common-pool natural resource systems, or actual or potential units of collective action as the unit of analysis, whether at the national or the cross-national level. Resource constraints, career incentives, and collective-action problems among researchers all help explain why the promise of collaborative research has not yet been more fully realized. More financial and institutional support from universities and granting agencies for collaboration, and especially for long-term collaborative research, could help overcome these obstacles. The comparison of the smaller research partnerships with IFRI highlights the importance of long-term financial support. Both TMAF and the Tanzania partnership faced trade-offs between data quantity and quality. TMAF opted for a more intensive study of a single region instead of a more superficial treatment of additional fisheries. The Tanzania project chose to rely on PRAs rather than more intensive field methods in order to cover 12 villages in 6 districts. Support from a changing set of international donors (FAO, Ford Foundation, MacArthur Foundation, and NSF) has made it possible for IFRI to accumulate data for 241 study sites and conduct more than 80 repeat studies over the course of more than ten years. The current network of 12 research centers in 11 countries represents a threefold expansion from the initial 4 centers in Bolivia, Nepal, Uganda, and the United States. IFRI’s international scope would have been comparable to that of other research partnerships had its funding run out after five years. Even with the important findings that IFRI researchers have made, it has been very hard to obtain long-term funding, as this is still unusual for social science research.

TABLE 5.1
Examples of large-N studies of collective action in natural resource management: basic characteristics
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TABLE 5.2
Examples of large-N studies of collective action in natural resource management: strategies for conceptual consistency and comparable data
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Larger research networks such as CGIAR and IFRI have achieved significant cross-national membership but, until recently, produced relatively more single-nation studies than cross-national analysis. The CGIAR alliance, with its large number of institutional members, broad geographic reach, and access to official sources of funding, has the potential to undertake truly international and long-term research. To date, CGIAR has provided general support for research on collective action through the CAPRi program but has not developed a common research strategy. Considering the diversity of researchers involved with CGIAR, it would probably be difficult to agree on even a minimal set of research protocols. Because research activities are not tightly coordinated, the collation of comparative results and the identification of cross-national patterns present ongoing challenges. Indeed, it is CAPRi’s mission to meet these challenges.

IFRI is the only field-based research network of which we are aware that has accumulated a large enough quantity of sufficiently comparable data to support large-N cross-national analysis with a policy unit, ecological system, or actual or potential unit of collective action as the unit of analysis. And even then, IFRI researchers have frequently analyzed a subsample of data from a single country. The use of common data collection protocols addresses problems of comparability in a technical sense, but does not eliminate the substantial challenges of drawing sound comparisons across cultural, ecological, and political contexts. It took time for sufficient data to accumulate and for IFRI scholars to develop analytical techniques that enabled rigorous comparisons across ecological zones. Now, however, IFRI is producing a steady flow of large-N research that involves comparisons across countries and ecological zones (Chhatre and Agrawal 2008; Coleman 2009a; Coleman and Steed 2009; Gibson, Williams, and Ostrom 2005; Hayes 2006; Hayes and Ostrom 2005; E. Ostrom and Nagendra 2006; Poteete 2001, 2002; van Laerhoven 2008).

Collaborative research makes it possible to accumulate the number of observations from a variety of countries required for broadly comparative analysis while retaining a foundation of qualitative data collected through rigorous fieldwork. Collaboration does not overcome all challenges associated with the study of collective action in natural resource management—or any other topic with a subnational unit of analysis. All of the examples that we surveyed made trade-offs between the intensity and the breadth of their research. Scholars involved in collaborative research must also balance local idiosyncrasies and individual research interests with the need for common methods. Nonetheless, collaborative research offers the greatest promise for identifying general patterns—and anomalies—based on quality field-based data about units of analysis relevant for the study of collective action, as well as other topics for which data are scarce and costly to collect.16


PART THREE

Models and Experiments in the Laboratory and the Field


CHAPTER SIX

Experiments in the Laboratory and the Field

NOW THAT WE HAVE discussed various methods of field research in part II, we will discuss the use of controlled experiments in this chapter. Controlled experiments are generally used to test hypotheses. Experiments in the laboratory and the field on common-pool resources have confirmed a number of observed phenomena in case studies and shown that in controlled replicable situations, self-governance can happen more often than was earlier predicted. Although experiments have debunked claims that collective action was impossible, this method has not yet led to the development of a fully specified and unified alternative theory of collective action in commons dilemmas. Chapter 9 will present a beginning effort in this direction. Experimental studies have shown the importance of the role of communication, especially “cheap talk,” where participants communicate without the ability to enforce promises. Furthermore, they have demonstrated the willingness of participants to forgo income by sanctioning those who did not cooperate.

Experimental studies regularly contradict expectations from formal models based on behavioral assumptions of individual utility maximization of material returns. The inconsistency between formal theory and experimental evidence accelerated the search for alternative behavioral models that can explain observed experimental results. This has led especially to the positing of a diversity of alternative utility functions that include positive preferences for returns to others in the group as well as changes due to norms, and alternative models of learning (Camerer 2003; Henrich et al. 2004). These developments are part of a larger movement in the social sciences with the maturation of behavioral game theory (Camerer 2003) and neuroeconomics in recent years (Glimcher 2003).

This chapter provides an overview of experimental methods and discusses their strengths and weaknesses with reference to research on collective action on common-pool resources. In a chapter focused on a synthesis of findings, we cannot also cover all of the methodological questions. For an introduction to the methodology of experiments itself, we refer the reader to Friedman and Sunder (1994), Kagel and Roth (1995), and Camerer (2003). We will especially focus on the role of communication and costly sanctioning. At the end of the chapter, we highlight some new developments that include experiments with more sophisticated ecological dynamics and more diversity in the types of decisions participants can make.

THE EXPERIMENTAL METHOD

In a typical experiment, the experimenter creates an environment where a number of human subjects make decisions in a controlled setting. Human subjects voluntarily consent to participate in an experiment prior to participating. They receive instructions on the actions about which they can make decisions and outcomes that depend on the decisions of all in the experiment. Participants make each decision in private by writing it on a paper form or entering it on a computer. Salient incentives are provided in terms of monetary returns depending on the decisions made, or other relevant rewards.1

Experiments related to collective action and the commons represent a form of social dilemma where human subjects face a situation in which private interests are in conflict with interests for the group. For many decades psychologists, economists, political scientists, and scholars from other disciplines have used experiments to study social dilemmas (Dawes 1973; Dawes et al. 1986; Frohlich and Oppenheimer 1992; Kagel and Roth 1995; Wilke, Messick, and Rutte 1986). In this chapter, we focus mainly on a subset of these experiments that are most related to the study of governance of natural resources—those focusing on public goods and common-pool resources.

The main goal of experiments is to test well-defined hypotheses under controlled conditions or to study the effects of variables for which theory may be less explicit. In organizing an experimental research program, one starts with the design of a baseline experiment to represent a simplified decision setting. Then, one carefully changes one attribute of the situation at a time and conducts multiple experimental sessions for each change in design. Researchers have a level of control over an experimental setting that is impossible to achieve in natural field settings. A well-designed experiment has internal validity in that one knows with high levels of certainty what conditions are present in an experiment and how these relate to conditions specified in a theory (Camerer 2003). Replications of an experiment by researchers in another setting with different participants also help to confirm or challenge the results. Replications provide insights as to whether the results are due to the design of the experiment and not due to unaccounted factors in the way an experiment was conducted in one setting.

Laboratory experiments lack the external validity of well-designed field studies as described in part II, but field studies lack the internal validity of laboratory experiments. In a multimethod approach to the study of collective action, both experiments and field studies are important foundations for testing and developing theory. Experimental results may challenge and falsify an existing theory, but neither experimental nor field research can definitely establish a proof for a theory. Outcomes of experiments are not definitive. As with the findings from all research methods, we need to be open to reevaluating everything, including our own presumptions in designing and analyzing the experiments (V. Smith 2009).

Owing to concerns about external validity of laboratory experiments with student subjects, there is an increasing use of field experiments within experimental economics, where subjects are recruited in the field (Harrison and List 2004). Such experiments are also performed for the study of collective action for common-pool resources (e.g., Cardenas 2000; Lopez et al. forthcoming). In field experiments, the participants have had more salient experience with commons dilemmas and are more demographically diverse. Harrison and List (2004) distinguish three types of field experiments: artifactual field experiment (an abstract game with nonstandard subject pool), framed field experiment (same as artifactual field experiment but with field context in the community, task, or information set that the participants can use), and a natural field experiment (where the subjects are not aware that they are in an experiment). The field experiments discussed in this chapter fall into the category of artifactual field experiments.

While it is never possible to establish a perfect experiment, extensive methodological work has been undertaken since the pathbreaking work of Vernon Smith. Smith (1982) challenged social scientists to exhibit great care in the design of experiments and to ensure that the assumed structure was clear to the participants. Researchers can do so by pretesting instructions extensively, paying participants well, and making payments consistent with the outcomes obtained in the experiment. Further, experimental researchers have developed a commitment to share experimental instructions and their data with one another and to encourage replication in order to ensure that there was nothing “unique” about the implementation of an experiment. Still further, experimental studies are used to “test bed” competing strategies for implementing new public policies (see Plott and Porter 1996).

Many social dilemma experiments have been performed at universities in developed countries with participants from university settings, such as undergraduate students. The initial reasons for this selected sample of participants are accessibility, control for the experimenters, and lower overall costs. While laboratory experiments conducted in a university setting usually pay participants more than they would earn in an hourly position in the same location, the costs of setting up the experiment, recruiting participants, conducting the experiment, and recording data generated in the experiment are substantially lower than for experiments conducted in field settings. It is important to recognize that observed behavior can vary between different pools of participants—for example, between undergraduate students in the United States and villagers in rural areas in developing countries (Henrich et al. 2004). It is reassuring to know, however, that a recent study of postgraduates from forty-one countries around the globe replicated findings from a similar experiment conducted with undergraduate students—enhancing confidence in the findings from earlier studies (see discussion below and Ahn, Ostrom, and Walker 2009). In recent years, scholars have increasingly used field experiments, however, where resource experiments are performed with participants who have a more salient dependence on common resources. While the costs of organizing these experiments are substantial, they help establish where the behavior of actual resource users is similar to or differs from that of participants recruited on a university campus.

Besides the external validity question, another challenge of laboratory experiments is the potential sensitivity of the results to small changes in the design (Cookson 2000; Tversky and Kahneman 1981). Such changes can be the result of the wording of the instructions (Cookson 2000), whether payoffs are framed as gifts or subtractions from an initial endowment (J. Cox et al. 2009; Sefton, Shupp, and Walker 2007), or even the name of the experiment (Ensminger 2004). While this is also a positive attribute of experiments—since one likes to understand the effect of different variables—it calls for substantial pretesting before the experiments are performed; moreover, researchers must replicate the experiments to test the robustness of the findings.

LABORATORY EXPERIMENTS OF RELEVANCE TO THE STUDY OF THE COMMONS

With regard to the governance of social-ecological systems, studies of public goods and of common-pool resources are both important. As discussed in chapter 2, the conventional theory sees the provision of public goods and management of shared natural resources as social dilemmas. Formal models of these situations most frequently assume self-interested rationality. In other words, each individual is expected to choose the action associated with the individually best payoff based on expectations of what the other actors will do. The Nash equilibrium is a stable outcome from which no player has an incentive to deviate given the expected behavior of the other player(s).2 Game-theoretic models of public goods provision and appropriation from common-pool resources predict a Nash equilibrium of noncooperation. Further assumptions made in almost all formal models of social dilemmas include the following:

1. decisions about strategies are made independently and simultaneously;

2. participants cannot communicate with one another in any way;

3. all participants have complete and common knowledge of the exogenously fixed structure of the situation and of the payoffs to be received by all individuals under all combinations of strategies; and 4. no external actor (or central authority) is present to enforce agreements among participants about their choices.

When these assumptions are made for a game that is not repeated, the theoretical prediction derived from noncooperative game theory is unambiguous—zero cooperation. If such a game is finitely repeated and everyone shares complete information about the structure of the situation, the predicted outcome for every iteration of the game is again the Nash equilibrium of the constituent game. The presumption is that if individuals would not cooperate in the last game of a series, they would not cooperate in the second-to-last game, the third-to-last game … all the way back to the initial game (Luce and Raiffa 1957). This is called backward induction (but see Axelrod and Hamilton 1981; Boyd and Richerson 1988).

Numerous experiments have been designed to evaluate the behavioral assumptions and hypothesized causal mechanisms underlying these predictions. To measure levels of cooperation in experiments on commons dilemmas, the Nash and cooperative equilibria need to be sufficiently different. If the assumptions behind formal models are accurate, observed levels of cooperation in experiments should be very low. A series of laboratory experiments during the last three decades have shown that participants do invest in the provision of public goods substantially more than is predicted by noncooperative theory (Isaac, McCue, and Plott 1985; Isaac and Walker 1988a; Isaac, Walker, and Thomas 1984; Isaac, Walker, and Williams 1994; Marwell and Ames 1979, 1980, 1981).3

On the other hand, participants overharvest common-pool resources even more than is predicted by theory (E. Ostrom, Gardner, and Walker 1994; E. Ostrom, Walker, and Gardner 1992) unless given an opportunity for face-to-face communication, in which case they do better than predicted. Depending on the return rate from investments in a public good, the higher-than-predicted initial contribution rate remains the same or decreases with the number of rounds. Without communication or costly sanctioning, the majority of the common-pool and public goods experiments show that the average investments move toward the Nash equilibrium. However, at the start of the experiment, participants in common-pool experiments overharvest more than the Nash equilibrium, while they contribute more than the Nash equilibrium in the public goods experiments. Laboratory experiments have consistently shown that communication is a crucial factor for achieving cooperative behavior (Brosig 2002; E. Ostrom, Gardner, and Walker 1994; Sally 1995).

Public Goods Experiments

The standard linear public goods provision experiment is frequently referred to as a Voluntary Contribution Mechanism (VCM) (Isaac and Walker 1988a). A public goods experiment can be characterized by the number of individuals (N), the marginal per capita return (mpcr), the number of repetitions (T), and the initial endowment of token resources for each participant (ω). The marginal per capita return (mpcr) is the marginal addition to total outcomes that results from one more unit invested in joint returns as compared to individual returns. A linear public goods provision game involves a free-rider problem if mpcr < 1 and N × mpcr > 1. Suppose, in a given round, individual i contributes xi of ω for the provision of the public good. The participant’s payoff (πi) is (6.1)
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The equilibrium prediction, assuming individuals maximize their own monetary payoffs, is that the public good will not be provided at all.

We present two generally observed patterns from the linear public goods provision experiments that scholars should address in their efforts to provide coherent theoretical explanations. The general observed patterns are illustrated with data on six experimental treatments of Isaac and Walker (1988a) and Isaac, Walker, and Williams (1994), which differ in regard to mpcr and group size. The observed trend has been replicated in many follow-up studies (e.g., Ledyard 1995). The first general observed pattern is that the average contribution to the public good varies with group size and mpcr (figure 6.1). The second general observed pattern is the large variation of individual decisions (figure 6.2).

The average level of contribution for the provision of public goods and its change over time differs across experimental settings. Some extreme experimental conditions with low mpcr (e.g., 0.3) show a rapid convergence to almost complete free-riding. Other treatments with relatively high mpcr show a pattern of stabilization of the contribution level around 50 percent of the total endowment. Yet other experimental conditions exhibit trends in between the two extremes. All typically show overall decreases in contribution level over rounds of decisions. The gradually declining trends of contributions also hold for experiments of longer durations, such as 40 or 60 rounds, but the rate of decrease in contributions is lower (Isaac, Walker, and Williams 1994). Controlling for mpcr, it appears that the larger the group size, the higher is the contribution level. This can be seen most clearly in figure 6.1 when one compares three treatment conditions: for mpcr 0.3, the groups of size 4 (filled diamond) show the lowest contribution; groups of size 10 (filled triangle) show a noticeable increase in the contribution level compared to that of the group of size 4. And the groups of size 40 show contribution levels around 50 percent without a clear declining trend. But this apparently benign effect of group size is not present for the mpcr value of 0.75. Both groups of size 4 and those of size 10 show very similar trends of contribution when the mpcr is 0.75.

Variance in contribution levels across participants in a given round is another important characterizing factor of public goods experimental results. In some rounds, all participants contribute a similar proportion of their endowment. Obviously, this is more likely when the average contribution is near zero. In other rounds, one observes a diversity of contribution levels, ranging from 100 percent to 0 percent. An interesting observation comes from a session in Isaac, Walker, and Williams (1994), with mpcr = 0.3 and group size 40. The participants in the session all had experience with previous social dilemma experiments. As figure 6.2 shows, contribution levels tend to move toward extremes of zero or 100 percent over time. In the experimental session, about 20 percent of participants contribute all of their endowments to the public goods account. The proportion of complete contributors increases to 40 percent by the final round of the experiment. At the same time, the proportion of complete free-riders also increases from 10 percent in round 1 to over 30 percent in round 10. Thus, by the final round, the full contributors and the complete free-riders together constitute more than 70 percent of the group. This micromechanism generates the stable group-level contribution shown in series (40, 0.3), marked by hollow circles, in figure 6.1.

The results summarized above offer several puzzles from the perspective of noncooperative game theory. In the public goods provision environment, especially for some parameterizations that are inconsequential from the perspective of the noncooperative theory, there is just “too much” cooperative play. What aspects of the public goods game are fostering the degree of cooperation exhibited, and what explains the interaction between the level of cooperation, mpcr, and group size?

In their efforts to explain discrepancies between the theory and the data, Isaac, Walker, and Williams (1994) consider several possible explanations, including learning and/or the failure of backward induction. Their experiments with richer information sets and longer game horizons, however, suggest that there is more going on than just learning the consequences of alternative strategies. Complementing this research, Laury, Walker, and Williams (1995) investigate the public goods provision setting in an operationalization in which (1) group members’ identity is anonymous and (2) participants’ decisions and earnings are anonymous to both other group members and the experimenters. Their results parallel those reported by Isaac, Walker, and Williams. Anonymity (or the lack thereof) does not appear to be a significant variable that can be used to explain behavior in the public goods provision setting.4
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Fig. 6.1. Average contribution over the round for the six different treatments. The number of participants and the mpcr are given in brackets. Source: Adapted from Janssen and Ahn 2006.

It is interesting to consider the “knife-edged” prediction of the theory for the public goods game (Isaac, Walker, and Williams 1994). If the mpcr > 1, a 100 percent allocation of all tokens to the group good is the single period dominant strategy. If the mpcr < 1, zero allocations of tokens to the group good is the single period dominant strategy. On the other hand, in experimental payoff space, if the mpcr is near 1, the payoff consequences of different strategies are minimal from an individual’s perspective but can be great from the group’s perspective. The greater the mpcr, the greater the gains from some form of group (subgroup) co-operation. Further, holding mpcr constant, in any public goods setting, increasing group size increases the gains from a group achieving some form of implicit cooperation. In efforts to overtly model mpcr and group size as an artifact of the game that may affect behavior, several modeling approaches have been suggested.
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Fig. 6.2. Increasing variance across participants over time in a public goods experiment with mpcr equal to 0.3 and group size equal to 40. Source: Adapted from Janssen and Ahn 2006.

Ledyard (1995) proposed an equilibrium model in which individuals get some satisfaction (a warm glow) from participating in a group that implicitly and successfully cooperates. In modeling a “warm glow,” Ledyard’s assumption is related to the work of Andreoni (1989, 1995). Individuals are distinguished by types, based upon the strength of their “warm glow” preferences.5 Under certain assumptions about the population distribution of preferences, Ledyard finds that (1) there can be deviations from complete free-riding even in a single-shot game, and (2) individuals will be more likely to deviate from complete free-riding in large groups. In recent years, a diversity of representations has been proposed to include other-regarding preferences (Bolton and Ockenfels 2000; Charness and Rabin 2002; J. Cox, Friedman, and Gjerstad 2007; Fehr and Schmidt 1999, for example). All these preference formulations make a trade-off between individuals’ own earnings and the earnings of others, and vary in whether they penalize inequality or just weigh the average of individuals’ own earnings versus the earnings of others.

Isaac, Walker, and Williams (1994) propose a nonstandard “forward”-looking model of behavior. Their model is nonstandard since it moves away from the logic of backward induction for finite repetitions of a game. Participants are considered to be forward-looking in the sense of gains from cooperative play. Participants allocate tokens toward the group good in an effort to solicit cooperation. Their approach is composed of three principle components: (1) the assumption that individual i believes his/her decisions will have a signaling content to others, (2) a benchmark earnings level for measuring the success of signaling, and (3) the formulation of a subjective probability function for evaluating the likelihood of success. In this model, ceteris paribus, the likelihood that a signal (allocations to the group account) will succeed increases with both group size and mpcr.

Janssen and Ahn (2006) tested a diverse set of other-regarding preference formulations, signaling behavior, and learning models on experimental data from Isaac and Walker (1988a) and Isaac, Walker, and Williams (1994). Janssen and Ahn concluded that if the experimental data are to be explained, heterogeneity of preferences, signaling, and learning need to be included in a hybrid model using maximum likelihood estimations with penalties for increased complexity of the model.

On another theme, some scholars explain contributions by the structure of the situation rather than by diverse preference functions. They posit that individuals are willing to contribute if others do since they would be better off, but are unwilling to be a “sucker” by contributing when others do not contribute, as only the defectors get good returns. Bagnoli and Lipman (1989) develop a theoretical model, for example, where simultaneous, voluntary contributions to the production of a discrete public good are guaranteed to be returned if insufficient contributions are made to provide the good. Theoretically, this payback mechanism creates a sense of security for each individual that their contributions will be accepted only if others contribute sufficiently that the public good can be obtained. Otherwise, all will receive the same payoff and no public good will be produced. Bagnoli and McKee (1991) tested the prediction and found strong empirical support for it. Participants were more willing to contribute to public goods when they were assured that they were protected against free-riding by those who did not contribute.6

Common-Pool Resource Experiments

A common-pool resource (CPR)—such as a lake, an irrigation system, a fishing ground, a forest, the Internet, or the stratosphere—is a natural or man-made resource from which one person’s use subtracts units not available to others, and it is difficult to exclude or limit users once the resource is provided by nature or produced by humans (E. Ostrom, Gardner, and Walker 1994). Consequently, one of the important problems facing the joint users of a common-pool resource is known as the “appropriation problem.” This means that given the incentives, individuals may appropriate more resource units when acting independently than they do when they find some way of coordinating their appropriation activities. Joint users of a common-pool resource often face many other problems including assignment problems, technological externality problems, provision problems, and maintenance problems. And the specific character of each of these problems differs substantially from one resource to the next. The initial CPR experiments of E. Ostrom, Gardner, and Walker (1994) focused on appropriation problems, since those are what most policy analysts associate with “the tragedy of the commons.” In more recent experiments, discussed on pages 164–67, more focus is given to ecological dynamics.

The initial CPR experiments of E. Ostrom, Gardner, and Walker (1994) started with a static, baseline situation that was as simple as the researchers could specify without losing crucial aspects of the problems that real harvesters face. A quadratic production function was used for the resource itself—the payoff that one participant could obtain was similar to the theoretical function specified by Gordon (1954). The experiments were formulated in the following way. The initial resource endowment of each participant consisted of a given set of tokens that the participant allocates between two markets: Market 1, which had a fixed return; and Market 2, which functioned as a collective resource and had a return determined in part by the actions of the other participants in the experiment. Each participant i chose to invest a portion xi of his/her endowment of ω in the common resource Market 2, and the remaining portion ω – xi is then invested in Market 1. The payoff function as used in E. Ostrom, Gardner, and Walker (1994) was
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where
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According to this formula, the payoff of someone investing all ω tokens in Market 1 (xi = 0) is 0.05·ω. The return for Market 1 is like a fixed wage paid according to the hours invested in working. Investing a part or all of the tokens in Market 2 (xi > 0) yields an outcome that depends on the investments of the other participants. If the participants behave according to the noncooperative game theory, they will invest according to the Nash equilibrium, where each participant maximizes payoff given the strategies chosen by the other participants.

Basically, if appropriators put all of their assets into their outside option, they receive a certain return equal to the amount of their endowment times an unchanging rate. If appropriators put some of their endowed assets into the outside option and some into the common-pool resource, they get part of their return from the outside option and the rest from their proportional investment in the common-pool resource.

The participants received aggregated information, so they did not know each individual’s actions. Each participant was assigned tokens as their endowment in each round of play. In the first set of experiments, each participant received 10 tokens in each round. In later experiments, this was increased to 25 tokens. Their outside opportunity was valued at $.05 per token. They earned $.01 on each outcome unit they received from investing tokens in the common-pool resource. Participants were informed that they would participate in an experiment that would last no more than two hours. The number of rounds in each experiment varied between 20 and 30. In addition to being told the payoff function specifically, participants were provided with look-up tables that eased their task of determining outcomes depending on their own and others’ decisions.

With these specifications, the predicted outcome for a finitely repeated game, where participants are not discounting the future and each participant is assumed to be maximizing monetary returns, is for each participant to invest 8 tokens in the common-pool resource for a total of 64 tokens. By design, the prediction is similar for both endowment levels (10 and 25). At this level of investment, they would each earn $.66 per round in the 10-token experiments and $.70 per round in the 25-token experiments.7 The participants could, however, earn considerably more if the total number of tokens invested in the common-pool resource was 36 (rather than 64). This optimal level of investment would earn each participant $.91 per round in the 10-token experiment and $.83 per round in the 25-token experiment. The baseline experiment is an example of a commons dilemma in which the game-theoretic, predicted outcome involves substantial overuse of a common-pool resource (Nash equilibrium), while a much better outcome could be reached if participants were to lower their joint use relative to the Nash equilibrium.

Participants interacting in baseline experiments substantially overinvested as predicted. Participants in the 10-token experiments achieved, on average, 37 percent of the maximum earning from the common-pool experiment available to them, while participants in the 25-token experiments received –3 percent (E. Ostrom, Gardner, and Walker 1994, 116). At the individual level, participants rarely invested 8 tokens—the predicted level of investment at the Nash equilibrium. Instead, all experiments provided evidence of an unpredicted and strong pulsing pattern in which individuals appear to increase their investments in the common-pool resource until there is a strong reduction in yield, at which time they tend to reduce their investments leading to an increase in yields. The pattern is repeated over time. At an aggregate level, behavior approximates the predicted Nash equilibrium in the 10-token experiments, but is far worse than predicted in the early rounds of the 25-token experiment and only begins to approach the predicted level in later rounds.

INSIGHTS FROM PUBLIC GOODS AND COMMON-POOL RESOURCE EXPERIMENTS IN THE LABORATORY

One way of viewing the discrepancy between theoretical predictions and experimental results of both public goods provision and CPR game situations is that the standard noncooperative theory may offer a useful method for organizing the behavior of some individuals, but not all. As we suggested above, the narrow rational-choice model of maximizing individual returns can be used to explain behavior in some situations and about some individuals, but not all. In repeated experiments without communication, the group average moved toward the Nash equilibria in the last rounds of the experiment. Even in experiments with many repetitions, however, equilibria strategies are seldom observed for all individuals in a group. Participants pursue a diversity of strategies that can be roughly categorized into selfish rational behavior, altruistic behavior, and conditionally cooperative behavior. The last of these strategies covers the largest segment of the observed behavior and refers to participants who have a tendency to cooperate if others cooperate. In this section, we will discuss a number of additional treatments that are performed with both public goods and CPR games: face-to-face communication, heterogeneity, and costly sanctioning. In contrast to the prediction of conventional theories, “cheap talk” has a positive effect on cooperation and participants invest in sanctioning others.

Face-to-Face Communication in the Laboratory

In face-to-face communication experiments, participants were authorized to communicate with one another in a group setting before returning to their terminals to make their own private decisions. This provided an opportunity for “cheap talk,” where agreements are not enforced by an external authority. In the context of noncooperative game theory, “cheap talk” is viewed as irrelevant. The same outcome is predicted as in the baseline experiment, since a participant can promise to cooperate but no external “third party” ensures that the promise is fulfilled (Harsanyi and Selten 1988, 3).

In typical repeated communication experiments, participants first made ten rounds of decisions in the context of the baseline appropriation game. After the tenth round, participants listened to an announcement that they would have an open group discussion before each of the next rounds of the experiment. The participants left their terminals and sat in a circle facing one another. After each discussion, they returned to their terminals to enter their anonymous decisions. Participants used face-to-face communication to discuss together what strategy would gain them the best outcomes and to agree—if possible—on what everyone should invest in the subsequent rounds. After each decision round, they learned what their aggregate investments had been. Thus they learned whether total investments were greater than those they had agreed to. While in many rounds, participants did exactly as they had promised one another they would do, some defections did occur. If promises were not kept, participants used this information about the aggregate investment levels to castigate the unknown participant(s) who had not kept to their agreement.

This opportunity for repeated face-to-face communication was extremely successful in increasing joint returns in the CPR experiments where participants in the 10-token setting obtained close to 100 percent of the maximum available returns (E. Ostrom, Gardner, and Walker 1994, 154). In the 25-token experiments, participants also improved their overall performance to 75 percent of the maximum available returns. The temptation to defect, however, was greater in the 25-token experiments. It is important to note that participants were not able to identify the individual decisions of the other participants.

That participants had internalized norms regarding the importance of keeping promises is evidenced by several of their behaviors. Simply promising to cut back on their investments in the common-pool resource led most participants to change their investment pattern. Second, participants were indignant about evidence of investment levels higher than promised and expressed their anger openly. Third, those who broke their promise tended to revert to the promised level after hearing the verbal tongue-lashing of their colleagues. Communication experiments with public goods provision dilemmas show an increase in contributions (Isaac and Walker 1988b; Orbell, van de Kragt, and Dawes 1988). Bochet, Page, and Putterman (2006) found that chat-room communication is almost as effective as face-to-face communication.

The combined impact of group size and face-to-face communication was studied in a series of experiments carried out with 189 scholars or PhD students from 41 countries around the world who attended summer seminars at Indiana University between 1998 and 2003 or one held at the Slovak Academy of Sciences in June 2007 (Ahn, Ostrom, and Walker 2009). The experiment was always held on the first morning, when the participants did not yet know each other. Twenty-one participants were brought together in one room and told that they had been assigned to one of three groups jointly harvesting from a common-pool resource and using the core CPR experiment described above (and in E. Ostrom, Gardner, and Walker 1994). In the first two rounds, participants remained in a large room and no communication was allowed. For the third and fourth rounds, participants were allowed to engage in face-to-face communication in this large group but still did not know who the others were in their own group. In the fifth and sixth rounds, the participants were divided into their groups and went to three smaller rooms to continue face-to-face communication. The communication permitted in the third and fourth rounds in a large group did lead to a substantial increase in cooperation, and payoffs were much closer to optimal than to the predicted Nash equilibrium. The capacity to know who was in their group and to discuss options with known colleagues during the fifth and sixth rounds enabled participants to gain sufficient trust to move very close to optimal. After the experiment, participants stressed the importance of knowing who was in their smaller group for increasing trust and willingness to cooperate.

Findings from these communication experiments are consistent with a large number of studies of the impact of face-to-face communication on the capacity of participants to solve a variety of social dilemma problems (see E. Ostrom and Walker 1991; Sally 1995). While the findings confirm that communication makes a major difference in outcomes, some debate exists as to why communication alone leads to better results (Buchan, Johnson, and Croson 2006). In some experiments, research showed that increased performance with communication is not due to better understanding of the experiment (Edney and Harper 1978; Kerr and Kaufman-Gilliland 1994). In the CPR experiments where the quadratic equation was used for the payoff function, participants did initially spend time trying to be sure they understood what the group optimum was and how to allocate that to individuals. A review by Shankar and Pavitt (2002) suggests that voicing of commitments and development of group identity and norms seem to be the best explanation for why communication makes a difference.

Another reason may be the revelation of a participant’s type since the uncertainty of participants’ types is a source of incomplete information in experimental games. For example, face-to-face communication (and resulting verbal commitments) may change participants’ expectations of other participants’ responses. In particular, if a participant believes that other participants are reciprocators (i.e., will cooperate in response to cooperative play), that participant may play cooperatively to induce cooperation from others. In this case, cooperating can be sustained as rational play in the framework of incomplete information regarding participant types.

In another set of experiments where five out of eight subjects had to contribute a small sum in order to enable a communication round, E. Ostrom and Walker (1991) found that the cost of getting to a communication period was a barrier. Some groups were not able to organize communication rounds effectively. Others had difficulty using communication regularly enough to deal with players who had not kept their prior agreements. In the main, however, these groups were able to increase the efficiency of their investments from 42 percent to 80 percent (E. Ostrom and Walker 1991, 317).

Heterogeneity

Steven Hackett, Edella Schlager, and James Walker (1994) conducted a set of CPR experiments where they explored whether communication could ameliorate the problems identified in field settings related to heterogeneity among appropriators. As we discussed in earlier chapters, the literature from field settings has repeatedly listed heterogeneity as a serious deterrent to cooperation (Hackett 1992; R. Hardin 1982; Libecap and Wiggins 1984; Wiggins and Libecap 1987). For example, Kanbur argues,

theory and evidence would seem to suggest that cooperative agreements are more likely to come about in groups that are homogeneous in the relevant economic dimension, and they are more likely to break down as heterogeneity along this dimension increases. (1992, 21–22)

The task of agreeing to and sustaining agreements for efficient CPR appropriation is more difficult for heterogeneous appropriators because of the distributional conflict associated with alternative sharing rules. In heterogeneous settings, different sharing rules may produce different distributions of earnings across appropriators. While all appropriators may be made better off by cooperating, some will benefit more than others, depending upon the sharing rule chosen. Consequently, appropriators may fail to cooperate on the adoption of a sharing rule because they cannot agree upon what would constitute a fair distribution of benefits produced by cooperating.

In order to address appropriator heterogeneity, the Hackett, Schlager, and Walker experimental design allows for two levels of input endowments. One subset of appropriators have large endowments; the remaining appropriators have small endowments. Parameters were chosen so that the Nash equilibrium is symmetric within appropriator type, but asymmetric across type; large appropriators allocate more inputs to the CPR than do small appropriators.8 This is accomplished by having the small participants’ endowment be a binding constraint in equilibrium. While the asymmetric Nash equilibrium depends critically on the endowment parameter ω, the group payoff maximizing level of allocation does not. Many different rules can distribute individual allocations to the CPR such that total rents from the CPR are maximized. Since endowments are heterogeneous, different rules (e.g., equal allocation to the CPR versus CPR allocations proportionate with endowment) imply different wealth distributions. Such inequities may lead to disagreement over the type of sharing rule, and ultimately to a reduction in CPR rents.

In order for communication to enhance joint CPR payoffs, the appropriators must agree on (1) the target level of group allocations to the CPR and (2) a strategy for allocating the target input allocation across appropriators. They must also create the trust in one another’s reciprocity to attenuate cheating, since agreements are nonbinding. The existence of heterogeneity in endowments and in historic allocation levels has no effect on (1) but presumably elicits disagreement over (2), which in turn may impair the development of trust. Participants knew with certainty the total number of decision makers in the group, their own token endowment, the total number of tokens in the group, the productivity characteristics of the CPR, and the number of decision rounds in the current treatment condition. Individual token endowments were publicly known. After each round, participants were shown a display that recorded their profits in each market for that round, total group token allocations to Market 2, and a total of their cumulative profits for the experiment. During the experiment, participants could request, through the computer, this information for all previous rounds for the current treatment condition. Participants received no information regarding other participants’ individual allocation decisions. The specific parameters used for these experiments were that each small participant was endowed with 8 tokens per round, each large participant with 24.

Participants engaged in two (consecutive) ten-round sequences of the asymmetric game. In the first ten rounds, participants were not allowed to communicate. In the final ten rounds, the participants were informed that prior to each decision round they would have the opportunity to discuss the allocation problem. In the first ten rounds, the groups’ actions converged toward a Nash equilibrium. After face-to-face communication between rounds was permitted, the observed behavior at the group level moved toward a cooperative equilibrium. Thus, even in situations of heterogeneity of endowments, “cheap talk” leads to an increase in cooperative behavior.

Sanctioning Experiments

Participants in most field settings related to natural resources are able to communicate with one another on a face-to-face basis, at least from time to time, either in formally constituted meetings or at social gatherings. Further, in many field settings, participants have also devised a variety of formal or informal ways of sanctioning one another if rules are broken. In fact, the amazing speed with which irrigators responded to a perceived infraction while Ostrom was studying a system in Nepal led her to urge Roy Gardner and James Walker to help design an experiment where they could study monitoring and sanctioning in the lab (see chapter 10). Engaging in costly monitoring and sanctioning behavior was not consistent with the theory of norm-free, complete rationality (Elster 1989, 40–41). Thus it was important to ascertain whether participants in a controlled setting would actually pay in order to assess a financial punishment on the behavior of other participants. The short answer to this question is yes.

Participants played ten rounds of the baseline CPR game modified so that the individual investments in each round were reported as well as the total outcomes (E. Ostrom, Walker, and Gardner 1992). Participants were then told that in the subsequent rounds they would have an opportunity to pay a fee in order to impose a fine on the payoffs received by another participant. The fees ranged in experiments from $.05 to $.20 and the fines from $.10 to $.80. In brief, the finding from this series of experiments is that much more sanctioning occurs than the zero level predicted. Most of the sanctions were directed at subjects who had ordered high levels of tokens. Participants react both to the cost of sanctioning and to the fee/fine relationships. They sanction more when the cost of sanctioning is less and when the ratio of the fine to the fee is higher (E. Ostrom, Walker, and Gardner 1992). Participants did increase gross benefits through their sanctioning but reduced their net returns substantially owing to the high use of costly sanctions.

Similar findings exist for public goods provision experiments where punishers typically punish low contributors (Fehr and Gächter 2002; Yamagishi 1986). The higher the level of sanctioning, the higher the level of contributions observed in public goods experiments (Nikiforakis and Normann 2008). With the cost of sanctioning taken into account, a low penalty level will not increase the contributions to the public goods to outweigh the extra costs. Sanctioning is primarily directed at those who defected, but a few sanctions appear to be directed by those who had been fined in a form of “blind revenge” against those who were cooperators and whom they thus suspected of having sanctioned them (Saijo and Nakamura 1995). Furthermore, the spiteful behavior disappears when the cost of sanctioning is the same as the penalty (Falk, Fehr, and Fischbacher 2005). When participants are allowed to punish back, the benefit of punishment is reduced (Cinyabuguma, Page, and Putterman 2006; Denant-Boemont, Masclet, and Noussair 2007; Nikiforakis 2008). In those experiments, participants could make an additional punishment decision after they had a first decision round on punishment. Without communication and agreement about a punishment rule, subjects do use punishment in both public goods and common-pool resource games more than is predicted by theory. As a result, gross payoffs are increased but net payoffs are reduced by the cost of punishment.

Casari and Luini (2009) explored the robustness of these findings as well as whether a “consensual” punishment rule would improve net payoffs. In a public goods setting, with five participants from a group of twenty participants randomly assigned to each round, Casari and Luini compared a “consensual” treatment to simply allowing subjects to sanction one another simultaneously or sequentially. In the consensual design, a subject is actually punished only if two or more other subjects indicate a willingness to pay for a sanction. When only one subject indicates a willingness to sanction, no change is made in any of the earnings of participants. The researchers found that under the consensual design, contribution levels increased and that net payoffs were higher. By contrast, allowing any subject to sanction any other subject frequently led to the punishment of high contributors, as had occurred in public goods experiments with costly punishment discussed above.

When participants are allowed to move between groups, they tend to choose the group in which sanctioning is possible (Gürek, Irlenbusch, and Rockenbach 2006). In this public goods experiment, individuals could choose each round to join the group with or without costly sanctioning. Initially, fewer than half of the participants joined the group with costly sanctioning. The level of contributions in this group, however, was twice as high as that of the group without costly sanctioning. By the end of thirty rounds, almost all the participants joined the group with the costly sanctioning option where the contributions reached almost 100 percent and few sanctions were needed.

FIELD EXPERIMENTS

A drawback of laboratory experiments is the rather homogeneous subject pool in terms of age, education, and experience with governing natural resources that are salient to them. Performing experiments outside a university setting leads generally to greater diversity in the participant pool. Performing experiments outside an educational setting requires special attention to avoid any negative impacts on the local host communities. It is also important to have good connections with the local leaders and to have pretested the experiments with participants similar to the anticipated subject pool.

A very interesting series of replications and extensions of CPR experiments has been conducted by Juan-Camilo Cardenas (2000) and colleagues using field laboratories set up in school buildings in rural Colombia rather than a computer-based laboratory on a university campus. Cardenas initially invited more than two hundred villagers to participate in a series of experiments. Several closely paralleled the ones conducted at Indiana University, while others addressed an extended set of questions. The villagers whom Cardenas invited were actual users both of local forests, for the extraction of firewood, natural fibers, and log timber, and of local water resources. One of the basic questions he wanted to pursue was whether experienced villagers, who were heavily dependent on local forests for wood products, would behave in a manner broadly consistent with that of undergraduate students at an American Big Ten university.

The answer to this first question turned out to be positive. He wrote his instructions in Spanish and in a manner that would be easily understood by villagers. Instead of tokens—which are an easy medium for undergraduates to understand—he asked villagers to decide on how many months a year they would spend in the forest gathering wood products as contrasted to using their time otherwise. Each villager had a copy of a payoff table, which was the same as that of the other seven participants. The table showed that as the number of months that each individual spent in the forest increased, the individual would gain more returns but that the return to all of them depended on everyone’s keeping the harvesting time to a very low level.

In the baseline, no-communication experiments, Cardenas found a pattern similar to earlier findings with participants from Indiana University. Villagers substantially overinvested in appropriation from the resource. While there was considerable variation among groups, villagers on average achieved 57.7 percent of their optimal return in the last three rounds of the baseline experiments (Cardenas 2000, 316).

Face-to-face communication enabled the villagers to increase efficiency on average to 76.1 percent of optimal. Surveys filled in after the experiments were completed were used by Cardenas to explain the considerable variation among groups. He found, for example, that when most members of the group were already familiar with common-pool resources such as the collective use of a mangrove, they used the communication rounds more effectively than when most members of the group were dependent primarily on their own assets. Cardenas also found that “social distance and group inequality based on the economic wealth of the people in the group seemed to constrain the effectiveness of communication for this same sample of groups” (Cardenas 2000, 317; see also Cardenas 2003).

Cardenas, Ahn, and Ostrom (2004) discuss communication experiments in Colombia in which no communication was allowed in the first ten rounds, and three treatments were distinguished for the last ten rounds of the experiment. Besides the default case of no communication, Cardenas and colleagues distinguished a one-shot communication of five minutes before round 11, and repeated communication after each round from round 11 onward. When there was repeated communication, the level of extraction was lower than the default level and remained at that level. A one-shot communication round led initially to the same reduction of extraction, but this extraction level increased over the rounds to a level between the default and the repeated communication treatments in round 20. The ability of participants to convince each other repeatedly of their willingness to cooperate is the proposed explanation for the greater effectiveness of repeated communication.

Cardenas, Stranlund, and Willis (2000) report on another fascinating extension. In five experiments, the villagers were given a chance to communicate after the initial ten rounds of the baseline condition. In five other experiments, they were told that a new regulation would go into force that mandated that they should spend no more than the optimal level of time in the forest each round (which, in this case, was one month per villager). They were told that there would be a 50 percent chance that conformance to the rule would be monitored each round. The experimenter rolled a dice in front of the participants each round to determine whether an inspection would take place. If an even number showed up, there would be an inspection. The experimenter then drew a number from chits numbered between 1 and 8 placed in a hat to determine who would be inspected. Thus the probability that anyone would be inspected was 1/16 per round—a low but realistic probability for monitoring forest harvesting in rural areas in developing countries. The monitor checked the investment of the person whose number was drawn without revealing the result to others. If the person was over the limit imposed, the penalty was subtracted from the payoff to that person. No statement was made to others as to whether the appropriator was complying with regulations or not.

The participants in this experimental condition actually increased their withdrawal levels in contrast to behavior when no rule was imposed and face-to-face communication was allowed. What was remarkable about this experiment was that participants who were simply allowed to communicate with one another on a face-to-face basis were able to achieve a higher joint return than the participants who had an optimal but imperfectly enforced external rule imposed on them. Other scholars have also found that externally imposed regulations that lead to higher joint returns “crowded out” voluntary cooperative behavior arrived at independently or through communication (see Frey and Oberholzer-Gee 1997; Reeson and Tisdell 2008). Vollan (2008) conducted a framed field experiment in Namibia and South Africa and found that the crowding-out effect depended on three factors: how controlling versus supportive is the external intervention, the level of trust within a society, and the level of self-determination within the group.

In recent field experiments conducted in coastal fishing villages of Colombia, Lopez et al. (forthcoming) conducted a series of experiments to dig even deeper into the conditions whereby external policies complement or retard local efforts to cooperate. In the first set of ten rounds of a public goods experiment, individual contributions (but not the real names of the subjects) were posted on a board that all participants could see. Then participants chose to sanction or not to sanction another participant at a cost to themselves. The introduction of public knowledge and costly sanctioning in these experiments produced very high contributions. In a second stage, Lopez and colleagues introduced an external requirement that each participant contribute all of his or her tokens to the public good; randomly selected subjects were to impose a fine if a violation of this rule was found. In this second condition, participants contributed fully, and sanctions imposed by the participants or the external authorities were rarely incurred. Thus, in an experiment where participants perceived complementarity between their own actions and those of an external enforcer, as well as having public information to assure them that others were following the rules, contributions to the public good were close to optimal.

Ernst Fehr and Andreas Leibbrandt (2008) have conducted an interesting set of public goods experiments with fishers who harvest from an “open-access” inland lake in northeastern Brazil. They found that a high percentage (87 percent) of fishers contributed in the first period of the field experiment, and that contributions leveled off in the remaining periods as in laboratory experiments. Data obtained about expectations of the contributions of others was found to be positively related to a fisher’s own contribution levels in the first period—thus most of the fishers were “conditional cooperators.” Fehr and Leibbrandt also examined the mesh size of the nets used by individual fishermen and found that those who contributed more in the public goods experiment used nets with bigger mesh sizes. Larger mesh sizes allow young fish to escape, grow larger, and reproduce at a higher level than they do if they are caught when they are still small. In other words, cooperation in the field lab was consistent with observed cooperation related to a real CPR dilemma: do you individually capture more fish today or let some escape so they can replenish the stock that you and others can draw on in the future? The researchers conclude that the “fact that our laboratory measure for other-regarding preferences predicts field behavior increases our confidence about the behavioral relevance of other-regarding preferences gained from laboratory experiments” (Fehr and Leibbrandt 2008, 17).

Velez, Stranlund, and Murphy (2009) report on common-pool experiments in fishery villages in Colombia. During their field experiment, they also asked about the expectations the participants had about the actions of others. With this information they could test different motivational drivers for their decisions such as self-interest, altruism, reciprocity, inequity aversion, and conformity. Their analysis indicates that their data are consistent with conformity, not with reciprocity, altruism, and inequity aversion. Given the contrast to Fehr and Leibbrandt (2008), it is evident that more research on this topic needs to be performed.

TOWARD A NEW GENERATION OF EXPERIMENTS OF COMMONS DILEMMAS

Experiments on CPRs and public goods have shown that many predictions of the conventional theory of collective action do not hold; more cooperation occurs than predicted, “cheap talk” increases cooperation, and participants invest in sanctioning free-riders. Experiments have also established that there is motivational heterogeneity in investment or contribution decisions as well as in decisions on sanctioning.

Several recent developments in experimental design indicate directions for the next generation of experiments to make them more relevant with regard to findings from case studies. The first development is the inclusion of specific ecological dynamics. A substantial literature focuses on the fit between institutions and ecological dynamics (e.g., Young 2002). An institutional arrangement that works effectively for one resource problem might be a dismal failure if applied to another resource problem (Acheson 2006). This would not be so problematic if clear classifications of case studies existed. For example, whether the resource units are mobile (fishery, pastoralism) or whether infrastructure is developed to guide the resource flow (irrigation systems) have been identified as important attributes of resources affecting behavior (Janssen, Anderies, and Ostrom 2007; Schlager, Blomquist, and Tang 1994). Some initial experiments have been performed with more dynamic common-pool resources. When the common-pool resource could probabilistically be destroyed (Walker and Gardner 1992), or when cost of extraction was dependent on decisions in previous rounds (Herr, Gardner, and Walker 1997), the level of overharvesting was increased compared to the levels observed in the traditional static setting discussed earlier in this chapter.

The second development is to enhance the focus on the innovation of formal rules for more complex dilemma situations. This is possible if we allow more types of decisions to be made during the experiments. Current experiments that include sanctioning and communication take into account only the level of investment. They do not include discussions about who is allowed to appropriate when and where, with what technology, and how monitoring is arranged. More complex rule structures become relevant when one includes more complex ecological dynamics.

The third desirable development is the creation of large-scale experiments. An increasing number of social activities leave digital trails that can be collected by sophisticated data-mining techniques. This leads to the possibility of collecting large over-time data sets of social dynamics. In recent years, social scientists have started to realize the research potential of the digital worlds as natural experiments—for example, by studying the societies of online games (Bainbridge 2007; Castranova 2005) or the institutions of open source software projects (Schweik and English 2007). Moreover, the Internet provides a unique opportunity to perform large social science experiments in a controlled setting (Dodds, Muhamad, and Watts 2003; Resnick et al. 2006). The increasing use of virtual worlds by the younger generation also provides new research opportunities (Bainbridge 2007). We will discuss some initial results from these new developments.

New Developments in Laboratory Experiments

In typical commons dilemma experiments, participants make decisions and type in numbers on a computer screen with the payoff table as their information source. In a recent set of dynamic resource games, participants are able to make decisions in real time and to chat via text messages.

Janssen et al. (2008) introduce an experimental environment that is designed to have a much richer set of possible decisions by participants.9 A group of participants interact in real time to harvest tokens from a spatially explicit renewable resource. Participants move their avatars10 on the screen and make decisions on where to go on a grid and harvest tokens, and how fast to move on the screen. Therefore, they make dozens of decisions during the few minutes of each round in an experiment. Instead of one decision per round (and perhaps twenty-five to thirty decisions in the full experiment), participants can make many hundreds of decisions during an experiment—if they agree on ways to allocate either space or time to one another so that they do not overharvest the resource and face an empty screen with no more decisions to be made.

Owing to the richness of the experimental environment, it is suitable for the study of how participants innovate rules in a complex environment. They cannot make an estimate of the total quantity of resource units available, but they can see resource renewal patterns and craft innovative rules for allocating space and time to one another as a way of improving their returns from the use of the common resource. Another benefit of this experimental environment is the link with agent-based modeling. With this experimental environment, actual people make decisions within a dynamic artificial environment for which we can record all the decisions. This enables us to test alternative models of decision making with the recorded data.

By using chat via text messages between the rounds, we can record all relevant information about the communication and analyze the content of the communication. Earlier experiments have shown that text chat and face-to-face communication do not lead to significant differences in results (Bochet, Page, and Putterman 2006). As is expected, communication increases performance. In contrast with traditional experiments, the availability of the whole communication stream makes it possible to analyze the content and identify what aspects of communication lead to higher performance. Initial analysis reported in Janssen (forthcoming) shows that more text messages and more equal contribution of text messages explain differences in performance between groups, rather than the content of the messages (in line with Buchan, Johnson, and Croson 2006).

An example of a recent experimental design brings a number of participants together in a spatially explicit environment of hundreds of cells. Participants harvest a token by moving their avatar’s location on top of the token. They move their avatar by pressing the arrow keys (left, right, up, and down). Participants can collect tokens during a number of rounds, each of which is approximately four minutes. Each token harvested is worth a few cents. The resource renewal rate is density dependent. That is, as the number of tokens around an empty cell increases, the probability increases that in the next time step a token will appear on the empty cell (see figures 6.3 and 6.4). The probability pt is linearly related to the number of neighbors: pt = p*nt/N where nt is the number of neighboring cells containing a token, and N (= 8) the number of neighboring cells. The parameter p is defined in such a way that the renewal of the resource is quick enough to be observed by the participants, but sufficiently slow that the participants experience a dilemma between immediate, individual benefits and longer-term, group benefits. If participants rapidly collect as many tokens as they can, they will quickly exhaust the resource and no tokens will remain on the screen. Once every token has been harvested, no chance exists for any new tokens to be created during an experimental round.

In these experiments, participants begin with an individual practice round to get familiar with the environment. Then an individual round is performed with monetary incentives. Subsequently, the participants are randomly matched into groups for a number of group rounds with a size of the resource that is four times that of the individual round. When participants have not been able to communicate, a tragedy of the commons is observed (figure 6.5). After communication, the resource size is maintained, leading to a 70 percent higher earning. The participants mainly agree to split the resource into four equal parts, and to wait and harvest slowly for a few minutes. The time left is known to the participants, and they typically formulate a rule that “with x seconds left take what you can.”11

This dynamic environment can be adjusted to diverse sets of stylized ecologies mimicking resource dynamics of fishery, pastoralism, and forestry by changing mobility of resources, spatial heterogeneity of regrowth, and visibility of the resource. The software of this new-generation experiment can be found at http://commons.asu.edu/.
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Fig. 6.3. Four snapshots of two harvesting strategies by two different types of subjects in a hypothetical situation of a 5 × 5 resource, where resource units are depicted by star-shaped objects. On the top row in the figure above, the subject moves his/her avatar (circle) eight steps per time period. On the bottom row, the subject moves his/her avatar only four steps per time period. Source: Adapted from Janssen and Ostrom 2008, 377.
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Fig. 6.4. Screen view of the renewable resource, where the diamond-shaped tokens are the potentially regenerating resource units, black cells are empty cells, and the four dots are the avatars of the participants.
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Fig. 6.5. Average resource size over six experiments before and after communication.

Toward a New Generation of Field Experiments

Like the laboratory experiments, a new development in field experiments is the inclusion of more relevant ecological dynamics and the change of formal rules in studying the ability to overcome common-pool resource dilemmas. Cardenas, Janssen, and Bousquet (forthcoming) discuss three kinds of experiments representing dilemmas in forestry, fishery, and irrigation. In contrast to the laboratory experiments where subjects do not share experiences in harvesting resources on which they directly depend, are assigned “tokens,” and use simple pencil-and-paper or computerized designs, experiments in the field are with stakeholders who face the dilemmas of harvesting natural resources without destroying them in their daily lives. The ecological dynamics are stylized but well understood by the participants.

The experiments were held in three villages in Thailand and three villages in Colombia. Villages were selected that relied extensively on use of one of three resource appropriation activities: fishery, forestry, and irrigation. For each location, permission to perform experiments was given, when needed, by the heads of villages. After two years of experimental design and pretests, the experiments were conducted during the first six months of 2007. Typically, four days of experiments were followed by in-depth interviews with a sample of relevant stakeholders of the village and extensive discussion with villagers about the formal and informal rules of resource use in their own community.

In each village, all three resource games were conducted with 4 groups of 5 people. As a result, 360 individuals participated in the first set of experiments. The general outline of the experiments is as follows. After instructions and practice rounds, the participants play ten rounds. They are not told the number of rounds in advance. After the tenth round, three different rules are presented to the participants. They then vote on which rule they wish to have implemented in a subsequent series of rounds. The three rules represent a property type of rule, a lottery type of rule, and a rotation type of rule, and are all aimed at solving the resource dilemma.12

In the property type of rule, only a certain quantity of harvest is allowed. In the lottery type of rule, the order in which participants have legal access to the resource is randomly drawn. In the rotation type of rule, the order in which people have legal access to the resource is predetermined. The participants turn in their vote, and are asked to fill out a brief survey on their opinions about characteristics of the rules, before the result is announced. If two rules get two votes, an additional round of votes between those two candidates is used to define the final chosen rule. Ten rounds are played with the new rule implemented. The first round after the vote has the same starting situation as round 1 of the experiment.

In the forestry game, the basic decision was how much to take from a renewable resource. In the fishery game, there were two decisions to be made each round: where to fish and how much effort to put in. When more than a certain level of effort was put into fishing in one location, the payoff table for that location flipped to a low payoff table. This could be reversed only if the site experienced a low harvest level for two rounds. In the irrigation game, the participants first needed to decide how much to invest in the public good, the infrastructure that generates an amount of water available for farming. Then, in an order of upstream to downstream, participants could take from the water available.

Initial insights are that participants do not harvest all of the resources, and that the social and ecological dynamics are path-dependent. Once a fishery group ends up with low payoff tables, it is difficult for them to get out of the trap. An irrigation group where upstream participants take unequal shares experiences a lower investment in subsequent rounds in the public good by downstream participants. Another initial finding is that participants’ trust in others in the community has a significant correlation with cooperative behavior in contrast to experience with typical rules related to a particular type of resource. Most groups favored the rotation rule when voting on the rule for the last ten rounds. A property type of rule was the least favorite among the resource users. Cardenas, Janssen, and Bousquet (forthcoming) are currently investigating in more detail how the prior experience of the participants affected their choices and behavior in the experiments.

CONCLUSION

Experiments have strong internal validity. This makes it possible for scholars to replicate important findings of others. Although small changes in the design of the experiments can lead to different results, the ability to replicate results leads to the slow accumulation of an ever more robust understanding. Another strength of experiments is their ability to test hypotheses from theory or observations of fieldwork. With regard to collective action of the commons, it is remarkable that field observations that were inconsistent with predictions from formal theory have been replicated repeatedly in controlled settings in the laboratory and in field experiments. It is now well established that “cheap talk” leads to increased cooperation in social dilemmas. Furthermore, costly sanctioning can have a positive effect on cooperation, especially if this is combined with communication or when costly sanctioning is self-imposed.

A disadvantage of laboratory experiments on common-pool resources and public goods is the lack of external validity given the simplicity of the designs, the frequent use of undergraduate students, the knowledge of the human subjects that they are in an experiment, the short time period in which decisions are made, the use of monetary incentives, and the abstract dilemmas given to the human subjects. Field experiments bring more context into the experiments and use subjects who have relevant knowledge of collective action on the commons. Nevertheless, results from field experiments cannot themselves be generalized.

The pros and cons of experiments also show the importance of combining them with other methods such as those described in part II. Case studies provide important observations of how particular groups are or are not able to overcome collective-action dilemmas. The importance of such mechanisms can then be tested in a controlled experiment. Large-N studies provide an estimation of the effect of variables such as group size and heterogeneity, attributes of a resource, and broader governmental policies. Experiments can then provide quantitative data to test alternative formal models of human decision making in collective action.


CHAPTER SEVEN

Agent-Based Models of Collective Action

IN CHAPTER 6, we discussed how predictions of the impossibility of collective action are generated by formal models of social dilemmas that rely on assumptions regarding individual maximization of short-term benefits to self. In this chapter, we discuss agent-based modeling as one type of formal modeling that begins to identify the conditions under which cooperation can evolve.

Agent-based models explicitly define boundedly rational agents who are interacting with subsets of a whole population. The main aim of such models is to identify the set of microlevel mechanisms within which broader-level patterns evolve, such as cooperation in commons dilemmas. The models can be used to compare alternative explanations that are derived from the field and experimental studies described in chapters 2–6.

The modeling work described in this chapter is a brief and necessarily incomplete overview of the large body of work in the area of agent-based models of collective action. This chapter should not be read as a tutorial on agent-based modeling. For those who would like to learn more details about the methodology, we refer to Tesfatsion and Judd (2006), Miller and Page (2007), Gilbert (2007), and http://www.openabm.org/. We focus on the central topics that also are addressed in other chapters in this book, namely, under what conditions is a group of resource users more likely to engage in self-governance, engage in monitoring, and follow their own rules or those that external authorities impose on them.

A BRIEF INTRODUCTION TO AGENT-BASED MODELING

Essentially, agent-based models are computational representations of autonomous agents who interact with each other at a micro level leading to broader-level patterns. Agent-based models are information-processing algorithms based on various assumptions about the cognitive ability of the individual agents and the topology of their interactions (networks). Since there is a lot of freedom to specify the type of agents and their interactions, it is important to be explicit in the assumptions one is using in the models.

We will first discuss cellular automata, the simplest class of agent-based models. Cellular automata consist of agents without cognitive complexity and who interact only with their neighboring agents on a regular grid. All agents (cells) have the same transition strategies that define how states of cells change. Next, we briefly discuss networks that are important in defining the topology of interactions between agents. Finally, we introduce more advanced agent-based models that include cognitive processes. These tools can be used to develop simulation models in which one can do controlled experiments with a large number of computerized agents interacting with each other, and one can test the consequences of specific assumptions. As such, these simulation models can be used to explore the conditions under which cooperation emerges.

Cellular Automata

Originally, the cellular automata (CA) approach was introduced by John von Neumann and Stanislaw Ulam during the 1940s and 1950s at the Los Alamos National Laboratory. Most influential was the work of von Neumann on a reductionist model of life and self-reproduction, which was published after his untimely death (von Neumann and Burks 1966). A CA is a system with an environment of cells that can have a limited number of states. Time goes by in discrete steps. According to some (deterministic) strategies set by the researcher,1 which are the same for each cell, the state of a cell in the next time step depends on its own present state and the states of all its surrounding cells in the present period. The resulting surprisingly complex dynamics that evolved from this simple set of strategies has led scholars in many disciplines, since the early 1970s, to study complex dynamic behavior of systems using the CA approach. The essential properties of a CA are:

•   a regular n-dimensional lattice (in most cases, n is one or two dimensions), where each cell of this lattice has a discrete state; and

•   a dynamical behavior, described by so-called strategies. These strategies describe the state of a cell for the next time step, depending on the states of the cells in the neighborhood of the cell.

The basic element of a CA is the cell that is represented by states. In the simplest case, each cell has the binary state 1 or 0, which may represent cooperate/defect in a social dilemma, adopt/not adopt a product, or built environment/nature in terms of land use. In more complex simulations, the cells can have multiple states. These cells are arranged in a lattice. The most common CAs are built in one or two dimensions. The cells can change state by transition strategies, which determine the state of the cells for the next time step. For example, if the cell with the highest payoff in the neighborhood in the last time step was a cooperator, cooperate in the next time step. Another example is for a cell to adopt a new innovation if x percent of the neighboring cells have also adopted it. In cellular automata, a strategy defines the state of a cell as a function of the neighborhood of the cell. The neighborhood defines the sphere of influence of the cells, and the type of neighborhood can affect the results of the simulations. The most common neighborhoods for two-dimensional CA are given in figure 7.1.

CAs have been very successful as theoretical models of complexity and have been applied to diverse natural sciences. A drawback of using CA for representing social agents is its extreme simplicity. For example, social networks are more complex than the local neighbors on a lattice. The number of possible states in which a social agent can be may be too large to be efficiently represented as a CA. Owing to these limitations, automata portraying social processes are represented by agents rather than cells, and the topology of interactions of agents is represented by networks.

Networks

Networks represent a given system in terms of its localized components, referred to as nodes, and the relations between these components, known as links. The social networks relevant for the study of collective action typically consider agents as nodes and social relations as links. Although quantitative studies of social networks have a history that stretches over a century (Freeman 2004), a tremendous growth has occurred during the Moore neighborhood last few years of the study of the structure and dynamics of diverse types of social and biological networks. Social network analysis is a method of research for understanding the structure of a system and is based on graph theory and statistics. In recent years, caricature network types have been formulated that capture key network metrics found in empirical studies of various disciplines, such as small-world networks (Watts and Strogatz 1998) and scale-free networks (Barábasi and Albert 1999).
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Fig. 7.1. Examples of cellular automata. The gray cell is the center cell; the black cells are the neighborhood cells. The states of these cells are used to calculate the next state of the (gray) center cell according to the defined strategy.

Small-world networks are characterized by high clustering and shortcuts within the network. This means that for many nodes in a social network, friends of friends are friends, but occasionally an agent has contacts with an agent in a very different part of the network. The combination of local clusters and occasional shortcuts generates the result that agents within such a network are connected with just a few steps. Scale-free networks represent the observation that there are many nodes with only a few connections, and only a few nodes with many connections. Network structure can have an impact on the level of cooperation in collective-action situations (Gould 1993), and we will discuss some of these findings from agent-based modeling later in this chapter.

Agents

Within agent-based models, agents are defined as autonomous decision-making algorithms. Agents can be goal-directed (satisfying or maximizing their posited utility), reactive (automatic responses to changes in the environment), and capable of interacting with other agents. One of the difficulties of this method is in balancing reactive and goal-directed behavior. Developing models with agents who have only reactive behavior is relatively simple. Much of humanlike behavior, however, can be represented as a combination of reactive and goal-directed behavior. An example of an agent with goal-directed behavior is a selfish rational agent who uses all information available to make decisions that maximize expected benefits to self. Although this agent model provides a good description of human behavior in highly competitive markets, as is confirmed in experimental studies, it is not satisfactory for the description of behavior in various decision situations of collective action (see chapter 9).

For decision situations involving collective-action problems, motivation, fairness, and preferences play an important role, and these characteristics may vary within the population of human agents. Furthermore, decision problems related to environmental management are often so complex that it is not likely that any one actor has full information and understanding of the problem and is able to evaluate all possible options. Models of bounded rationality have been used as an alternative (Simon 1955). Models of bounded rationality assume that people act intentionally but do not engage in utility maximization. In response to the costs of searching for information and cognitive limitations on processing information, people regularly make decisions based on partial information and heuristics or shortcuts. Furthermore, using concepts from psychology, we are able to include dimensions of economic agents such as emotions, motivations, and perceptions. Once the tight framework of the selfish rational actor is loosened, however, many frameworks are possible, and choosing the “right” one for analysis of a process is difficult. Within behavioral economics, attention has been paid mainly to models of learning that explain observed behavior in experiments (Camerer 2003). Others focus on fast and frugal heuristics of how individuals make choices about simple problems under time pressure (Gigerenzer et al. 1999).

A scheme of a simple model of two agents interacting with each other and their common resource is given in figure 7.2, which provides the simplest description of agent-based models applied to common-pool resources. Agents derive information from the environment that informs the perception they have about the state of their shared resources. Based on their goals and attributes, agents make decisions about what actions to perform, and these actions affect the environment. The agents can interact indirectly—for example, by affecting the common resource—or directly by communication. Communication might be used to exchange information about possible strategies, knowledge about the resource, and agreements about how to solve collective-action problems. The main dilemma concerning the architecture of agents with regard to the study of ecosystem management is the degree of complexity embodied in the agent. The models discussed in this chapter mainly focus on very simple decision strategies. In chapter 8, we will discuss the development of agent-based models based on diverse types of empirical data.

Strengths and Weaknesses of Agent-Based Models

Case study analysis, meta-analysis, and human-subject experiments have generated a series of observed behavioral regularities that are not explained by rational-choice theory or other theories typically used in studying collective action. Heterogeneity of preferences, other-regarding preferences, and bounded rationality are thought to be important components in understanding the observed regularities. A strength of agent-based modeling is the focus on interactions between agents. These agents are typically boundedly rational and vary in their attributes within the agent population. In chapter 8, we will discuss in more detail how to connect the empirical findings with agent-based modeling.

With agent-based models, it is possible to explore the consequences of alternative assumptions in order to compare models with empirical findings. Since agents consist of a set of procedures for what to do in which context, models can be developed that are based on observations instead of the logical elegance of analytical models. For example, we can be specific in the type and quality of information the agent derives and how this information is processed. The capacity to process information, cognitive capacity, can also be manipulated in a systematic way. Agents can vary in their attributes, motivations, and social network connections. This increase of complexity can be relevant if we want to develop formal models of the newly emerging diagnostic theory of collective action of the commons that emphasizes the role of context. Still, agent-based models are logically consistent, and the results can be replicated. One can use agent-based modeling as a form of deductive reasoning to generate outcomes that can then be tested in new human-subject experiments or in the field.
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Fig. 7.2. A scheme of cognitive interactions between two agents and their shared common-pool resource. Source: Adapted from Janssen 2005a, 162.

A weakness of agent-based modeling is the current infancy of testing agent-based models in a rigorous way. The next chapter focuses in more detail on the challenges of developing empirically grounded agent-based models.

Some practical concerns also exist. Agent-based modeling is not yet taught widely in undergraduate and graduate programs within the social sciences. As a consequence, getting acquainted with the method, and learning programming skills and the art of modeling, involve a steep learning curve. A further challenge arises from the lack of widely practiced protocols for documenting work in agent-based modeling carefully so that scholars can check and build upon each other’s work. These challenges are acknowledged by the agent-based community who are organizing themselves within the OpenABM consortium (http://www.openabm.org) to address a number of these issues.

We now highlight several important contributions of agent-based modeling to the theory of collective action and the study of common-pool resource management. The most relevant contributions have addressed five distinct sets of questions: (1) How do cooperative strategies evolve in repeated Prisoner’s Dilemma games? (2) How do spatial patterns of relationships influence collective action? (3) How does indirect reciprocity affect the evolution of cooperative strategies? (4) Under which conditions can costly punishment evolve? and (5) How do social or meta norms evolve?

REPEATED PRISONER’S DILEMMA

Cooperation among Egoists

One of the classic studies that started the wide use of agent-based models is the study of how cooperation in social dilemma situations can emerge. Scholars have used the Prisoner’s Dilemma (PD) game to model a wide variety of social situations, including harvesting from a common-pool resource (Dasgupta and Heal 1979; D. Richards 2001; Ridley 1998). In the classic example of a PD game, two individuals are held as prisoners in separate cells and accused of being partners in crime (Rapoport and Chammah 1965). These two agents are not able to communicate. Both have to make a decision independently of each other whether to cooperate or to defect. When both cooperate, they both receive three tokens. If both defect, they both receive one token. If one cooperates and one defects, the cooperator receives nothing, while the defector receives five tokens. What will the agents do? In table 7.1, the payoff table of a Prisoner’s Dilemma is presented. A selfish rational agent will reason that if the opponent will cooperate, it is best to defect, while if the opponent defects, the best strategy is to defect too. If the agent assumes that the opponent has the same reasoning as herself, the agent will defect. The result is that selfish rational agents are expected to defect, and the Nash equilibrium is mutual defection.

In his classic work on predicting equilibria in game-theoretical models, Nash assumed selfish rational players. Do real people adopt this strategy in a Prisoner’s Dilemma game? As discussed in the previous chapter, experimental work has shown that people do not always behave like selfish rational actors. Agent-based models can be used to develop models based on agents making decisions with simple strategies that can explain the observed behavior in experiments.

TABLE 7.1
Payoff table of a Prisoner’s Dilemma


	 
	Agent B cooperates

	Agent B defects


	Agent A cooperates

	(3,3)

	(0,5)


	Agent A defects

	(5,0)

	(1,1)




In the late 1970s, political scientist Robert Axelrod invited colleagues to submit an entry to a tournament he was organizing (Axelrod 1984). The tournament consisted of agents, represented as algorithms, playing a finitely repeated Prisoner’s Dilemma game. The instructions were that each submitted algorithm would play 200 rounds against each submitted algorithm, including itself, and an algorithm that randomly plays cooperate and defect. A winning strategy needed to anticipate what other submitted entries might look like. According to the Nash equilibrium, always defecting would be the rational submission, but a wide variety of strategies were submitted. Some of the 14 entries were complex strategies with many lines of code. The simplest entry was also the winning entry and was submitted by psychologist Anatol Rapoport. The strategy, Tit-for-Tat, starts with cooperation and then repeats the decision made by the opponent in the previous round. This means that the strategy reciprocates cooperation and punishes defection. As long as the opponent cooperates, the agent continues cooperating. When the opponent defects, the agent will also defect the next round and continue to defect as long as the opponent defects.

Axelrod organized a second tournament and more people submitted entries. One change to the original tournament was that the length of the number of rounds was not fixed. The game might end in any round with a small probability. The expected length of the number of rounds was still 200. Those who entered knew the results of the first tournament, and several variations on Tit-for-Tat were submitted. The best-performing of the 62 entries was again Tit-for-Tat.

Evolving Strategies in Prisoner’s Dilemma Tournaments

Does this mean that Tit-for-Tat is the best possible strategy in finitely repeated Prisoner’s Dilemma games? No, since the performance in the game depends on the population of strategies submitted to the tournament. If all of the other strategies are “defect always,” the best entry is also “defect always,” owing to the difference made in the first round. Axelrod (1987) decided to simulate an evolution of tournaments. Random strategies are deployed at the outset, and strategies that do well are copied and imitated. Over repeated rounds, strategies that perform well evolve over a number of tournaments. The good strategies that evolved were not Tit-for-Tat strategies per se, but variations.

In order to simulate tournaments, Axelrod needed to formalize the space of possible strategies that could be submitted. He assumed that agents have a memory of three rounds. Based on the actions of the opponent in the previous three rounds as well as their own actions, 64 (4 × 4 × 4) possible combinations can be defined (4 refers to the number of possible results of a two-person game: CC, CD, DC, and DD). For each possible history, the agent may decide to cooperate or to defect. This leads to 264 possible strategies that agents may propose using this rather rigid way of developing strategies.

Since we also need to define whether agents cooperate or not in the first three rounds, we add 3 + 3 rounds, leading to a total of 70 possible combinations, and 270 possible strategies. It is impossible to evaluate each possible strategy for each possible set of opponents in a tournament. So it is not possible to definitely prove which strategy works the best. We can, however, simulate possible evolutions of tournaments. Axelrod uses concepts from genetic algorithms to simulate such an evolution (Mitchell 1998).

A genetic algorithm consists of a population of solutions to a problem that evolves over time. For each generation, each solution is evaluated and a fitness score is defined. In Axelrod’s case, it was the score of a strategy in the tournament against all other agents. The higher the score, the better the solution, and the higher the chance that this solution will be used in the next generation of an evolving tournament. A solution is coded as a bit-string, which is a string of 0’s and 1’s. For example, 1 represents cooperation and 0 represents defection. The length of the string is 70. Each location refers to a specific action, cooperate or defect, given a specific history.

The next generation is created based on the performance of the solutions in the existing generation. There are different ways to select the “parents.” Axelrod randomly draws two solutions and selects the one with the higher score for the next generation. Once a new set of parents is selected, crossover and mutation operators are applied to the parents in order to generate novel strategies. With crossover, two parents are randomly drawn, and they swap a piece of bit-string. The location where the bit-strings are broken is randomly defined. Mutation entails the swapping of a 0 to a 1 or a 1 to a 0 with a small probability for each location on the bit-string.

As a result, the strategies of playing repeated Prisoner’s Dilemma games evolve over time. Over the generations, the average score of the strategies increases (figure 7.3). The resulting strategies mimic some important characteristics of the Tit-for-Tat strategy: never defect first, reciprocate cooperation, punish defection, and be forgiving. Such variation may allow two defections of the opponent before defecting, or initially start with defection instead of cooperation.

SPATIAL GAMES

Spatial Social Dilemma Games

People do not interact randomly with each other as if we were particles in a well-mixed gas. A number of studies in recent years have analyzed the spatial structure of interactions and its effect on collective action. A simple model that shows the importance of space is that of Martin Nowak and Robert May (1992). They developed a spatial model where the environment is a 99 × 99 square lattice with fixed boundaries. Each cell represents an agent who plays a Prisoner’s Dilemma game each round with its neighbors in a Moore neighborhood (see figure 7.1). In each round, an agent has to decide to play C (cooperate) or D (defect) against all neighbors. The payoff of the Prisoner’s Dilemma is 1 when an agent and her neighbor cooperate, and greater than 1 when the agent defects while the neighbor cooperates. A zero payoff is the result in the other two cases: mutual defection, and cooperation by the agent and defection by the neighbor, both lead to a zero payoff. The sum of all games played with neighbors is the total payoff of the agent. At the beginning of each step, the agent will copy the best strategy of the agents in the Moore neighborhood. When you start with all cooperators, except the agent in the center, you will derive interesting patterns of cooperators and defectors. Cooperation and defection can coexist in a spatial setting.

Nowak and May therefore show that spatial structure of interactions may affect the level of cooperation. Huberman and Glance (1993) criticized the findings of Nowak and May (1992) by showing that the results are sensitive to the way information is updated. When agents do not update their strategies all at the same time, but asynchronously, the defector strategy will spread rapidly. Nowak, Bonhoeffer, and May (1994) confirmed this finding, but the coexistence of cooperation and defection is still possible for a variety of parameter values. Helbing and Yu (2009) show that cooperation can also evolve if not all cells contain agents and agents can move to other empty cells that they expect to lead them to higher rewards.

A recent contribution analyzes the consequences of different network structures. The Nowak and May model assumes a regular lattice, while empirical social networks differ in the degree distribution of links and clustering of agents (see the section on networks above). Santos and Pacheco (2005) show that in Prisoner’s Dilemma games, cooperation emerges for a wider set of assumptions if the network is scale-free instead of a regular lattice. A more general finding about the spatial structure on the possibility of cooperation in repeated social dilemmas is presented by Ohtsuki et al. (2006). They provide a simple heuristic that is a good approximation for all graphs that they have analyzed, such as cycles, spatial lattices, regular graphs, random graphs, and scale-free networks. The heuristic says that natural selection favors cooperation, if the benefit of the altruistic act, b, divided by the cost, c, exceeds the average number of neighbors, k, which means b/c > k.2
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Fig. 7.3. Average and best score of 100 runs of a population of solutions for 100 generations of repeated Prisoner’s Dilemma games.

Spatial Public Goods Games

We will not review the comprehensive literature on spatial games here; rather, we will focus on public goods games because of their relevance for natural resource management. Hauert and colleagues study the evolution of cooperation in spatial public goods games (Brandt, Hauert, and Sigmund 2003; Hauert et al. 2002; Hauert and Szabo 2003). They show that when agents are able to leave a game, defectors, cooperators, and nonplayers coexist in a dynamic environment (Hauert et al. 2002). Hauert and Szabo (2003) tested the consequence of different geometries of interactions and found that cooperation is higher on honeycomb versus square geometries. This means that the findings of theoretical models on cooperation are not necessarily robust to assumptions about the structure of local neighborhoods. On the other hand, larger neighborhoods, and thus larger groups that share the public good, reduce the level of cooperation.

Another line of explanation focuses on the possibility of evolutionary group selection (M. Wade 1977, 1978; D. Wilson 1983; Wright 1945). A group that includes more altruistic agents derives higher average fitness for its members. The higher average fitness is likely to lead to more offspring of agents in the successful group, even though within each group the altruistic agents are less fit than their selfish neighbors. It is known that low demographic mobility is also a crucial factor for the evolution of altruistic traits (Killingback, Bieri, and Flatt 2006; Wright 1945). A number of recent models use group selection as a way to mimic cultural evolution in human history, such as the model of Boyd et al. (2003), which is discussed below in the section on costly punishment.

Many models that examine group selection build on the “Haystack model” of John Maynard Smith (1964). In Haystack models, agents are divided into a number of groups in which games are played, and asexual reproduction takes place within each group. At the end of the reproductive phase there is a dispersal phase, where the entire population is pooled and new groups are randomly formed from the pooled population. For Haystack models where the games are Prisoner’s Dilemmas, the only stable equilibrium is one of mutual defection (see Bergstrom 2002; Cohen and Eshel 1976).

Janssen and Goldstone (2006) combine the reproduction and dispersal phases. In fact, their model resembles trait-group selection where a trait can be negatively selected in each and every local group of a global population and yet can be positively selected in the population overall (D. Wilson 1975). In agreement with studies like Wright (1945) and Killingback, Bieri, and Flatt (2006), low demographic mobility proves to be the most crucial factor for the evolution of altruistic traits.

INDIRECT RECIPROCITY

If agents interact with others who are non-kin and with whom they have no history of interaction, why is mutual defection not a necessary outcome? Tipping models, derived from the pathbreaking work of Schelling (1960, 1978), predict levels of cooperative behavior. Instead of presuming that all other players initially have full information in the sense that they know for sure what strategies others will take, in a tipping model players prefer to cooperate with others when a significant proportion of the others do cooperate but are initially uncertain about the proportion of others who intend to cooperate. In other words, their beliefs about the distribution of types of players are not initially in equilibrium. Thus tipping models do have multiple equilibria that depend largely on the initial actions of some of the players. As shown in figure 7.4, if only a few players are expected to cooperate by keeping their harvesting levels at a low level (expected cooperation at L), then most of the players will not cooperate, as they would perceive themselves to be “suckers” benefiting others more than they benefited themselves. But if the expected level of cooperation is relatively high (above the tipping point, T), then more and more players will cooperate. Over time, in a tipping model, players may come close to approximating an optimal level of harvesting (O).

In line with the tipping point model, the work on indirect reciprocity explains why actors may cooperate with non-kin strangers. The main mechanism to explain cooperation assumes that agents have ways to signal their intentions. The theories of indirect reciprocity and costly signaling show how cooperation in larger groups can emerge when the cooperators can build a reputation.3

Nowak and Sigmund (1998) proposed a simple model where agents play social dilemmas, and a symbol that represents some aspect of past behavior is attached to the agents, resulting in high levels of cooperation. Frank (1987) earlier developed an analytical model of one-shot games where he analyzed equilibria for different assumptions about the information from signals and costs of adapting the signals. Other studies equip agents with tags and symbols, and show that cooperation levels are enhanced when agents cooperate only with other agents carrying the same symbols (Hales 2001; Lindgren and Nordahl 1994; Riolo, Cohen, and Axelrod 2001), or that agents learn to detect trustworthy symbols (Janssen 2008). Macy and Skvoretz (1998) use symbols related to the types of players’ behavior. Note that there is an important difference between cooperating with similar agents and detecting whom to trust. If tags lead similar agents to interact more frequently, this will enhance the likelihood that cooperators with similar tags will team up. In fact, tags as used in the above studies lead similar agents to end up in repeated interaction. Janssen (2008) let agents, who are equipped with tags, play one-shot Prisoner’s Dilemma games and found that the use of tags does not lead to repeated interaction. Owing to learning and inheritance of knowledge from parents, agents learn to make decisions in social dilemmas. In Janssen (2008), agents can evolve to have other-regarding preferences, and in the evolutionary process agents will learn to recognize egoists who subsequently are outperformed by conditional cooperators.
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Fig. 7.4. Tipping model of levels of cooperation.

The combination of learning and evolution that drives the evolution of conditional cooperators in Janssen (2008) resembles the analytical work of Güth and Kliemt (1995, 1998). They show that retributive emotions can survive in evolutionarily stable ways if it is possible for players to know in advance whether the person with whom they are playing is characterized by a “strong conscience” or a willingness to impose punishments if cooperation is not selected. Bester and Güth (1998) examine the possibilities for other-regarding preferences to evolve over time in a population facing social dilemmas. Using an indirect evolutionary approach in which preferences become endogenous, they show that including another in one’s utility function depends on the favorable response of the other to cooperative moves. Family members, in particular, are more likely to have other family members in their utility functions, but the argument of these authors differs from the kin-selection argument.

The evolution of other-regarding preferences within a family is linked not to genetic transmission but rather to the fact that family members are better informed about each other. Signaling concern for others by giving to charity may also increase the likelihood that such preferences can survive and multiply in a population of nonrelated individuals. Further, the evolution of preferences that include benefits to others is more likely to emerge in populations where individuals are not anonymous and can use symbols to identify their type (Ahn, Janssen, and Ostrom 2004). Agent-based models can more explicitly include the topology of interactions between agents, the heterogeneity of preferences, and decisions made. Addressing the same problem by both analytical models and agent-based models strengthens the robustness of findings, since both types of models have their strengths and weaknesses.

Agents can use reputation to decide with whom to cooperate or even with whom to play in a social dilemma. In the models of Schluessler (1989) and Vanberg and Congelton (1992), the agents with successful strategies are those who exit when the opponent defected in the previous game. In fact, these strategies do not tolerate errors. Stanley, Ashlock, and Tesfatsion (1994) and Ashlock et al. (1996) allowed agents to choose partners, and their chosen partners to refuse offers, based on the known history of interactions with other players.

EVOLUTION OF COSTLY PUNISHMENT

It has been suggested that costly punishment is an important factor in the evolution of cooperation in large human societies. As discussed in chapter 6, laboratory experiments on public goods and common-pool resources have shown that participants are willing to give up monetary returns to punish noncooperators (Fehr and Gächter 2002; E. Ostrom, Walker, and Gardner 1992). From an evolutionary perspective, it is puzzling why individuals would accept a reduction of their own payoff so as to decrease the payoff of other individuals. The possibility of the evolution of costly punishment in human societies has been demonstrated by various modeling studies.

We first discuss various game-theoretical models of punishment before we turn to the contributions of agent-based modeling. Contingent strategies can encourage cooperation by threatening punishment for defection. Fudenberg and Maskin (1986) posited that it was possible for subjects to eliminate free-riding if some players made a firm commitment to follow a “grim trigger” strategy. A grim trigger strategy involves a permanent switch from cooperation to defection once anyone fails to cooperate. This self-enforcing, positive equilibrium is possible only if all players commit themselves to punish others and deter defection by their known strong commitment. In addition to the grim trigger strategy, theoretical work led to an explosion of possible equilibria predicted by noncooperative game theory. Among the predicted equilibria are strategies yielding the suboptimal Nash equilibrium, the optimal outcome, and everything in between.

The grim trigger strategy uses defection as a way to punish defection that may lock participants into the deficient equilibrium. Punishment in field settings usually involves some action other than defecting oneself on an agreement. Since punishing someone else usually involves a cost for oneself and produces a benefit for everyone, it is a second-order social dilemma (Oliver 1980; Yamagishi 1986).

Hirshleifer and Rasmusen (1989) partially tackled this problem by modeling the problem as a two-stage game with a cooperation stage followed by a punishment stage where both are repeated many times. With a costless punishment strategy, they demonstrate that a strategy of cooperating, punishing nondefectors, and then punishing those who did not punish defectors is an equilibrium. Hirshleifer and Rasmusen find that in large populations, the strategy of cooperate and then punish any defectors will increase cooperation if (1) defectors respond to punishment by a single player by cooperating thereafter, and (2) the long-run benefits to the punisher exceed the costs they pay for punishing someone else. This strategy survives both with strategies that initially defect but cooperate if punished, and with strategies that cooperate but do not punish under some conditions. Increasing group size reduces the probability that this strategy will induce cooperative behavior owing to increases in the cost of punishing a larger set.

Boyd and Richerson (1992) built a two-stage evolutionary model based on Hirshleifer and Rasmusen’s model of a large population from which groups of size n > 2 are selected. In their model, any individual can punish any other individual second stage, but there is a cost to the punisher and to the punished. The same group continues for the next round dependent on a probability function. Strategies are modeled as if they were inherited. They allow errors to occur in the execution of a cooperative strategy, but all other strategies are executed as intended. After the rounds of interaction are completed, the more successful strategies are reproduced at a higher rate than are the less successful strategies. In this model, an increase in group size requires an offsetting linear increase in the number of interactions to achieve similar levels of collective action. They also find that moralistic strategies “which punish defectors, individuals who do not punish noncooperators, and individuals who do not punish non-punishers can also overcome the problem of second-order cooperation” (Boyd and Richerson 1992, 184). When moralistic strategies are common, defectors and cooperators who do not punish are selected against owing to the punishment directed at them. “In this way, selection may favor punishment, even though the cooperation that results is not sufficient to compensate individual punishers for its costs” (Boyd and Richerson 1992, 184). These moralistic strategies can stabilize any behavior—a result that is similar to the famous “folk theorem” that any equilibrium can be stabilized by such punishing strategies as the grim trigger.

Boyd et al. (2003) extend this work using an agent-based model, which makes it possible to define more specific cultural group selection processes. They show that costly sanctioning can evolve when initially the agents are nonpunishing defectors. They consider a population that is divided into N groups of size n. An agent can contribute or not to a public good in each period. If an agent contributes, he or she will incur a cost c to produce a total benefit b that is shared equally among group members. If an agent does not contribute, but defects, the agent will incur no costs and produce no benefits. If the fraction of contributors in the group is x, the expected payoff for contributors is 1 + bx – c and the expected payoff for defectors is 1 + bx, so the payoff disadvantage of the contributors is a constant c independent of the distribution of types in the population.

After a decision is made to contribute or not, a cooperating agent makes a decision to punish or not each defector in his or her group. This will reduce each defector’s payoff by p/n at a cost k/n to the punisher. If the frequency of punishers y is sufficiently high, the cost of being punished exceeds the cost of cooperating (py > c). Hence contribution is more beneficial, especially when a contributor does not invest in punishment. In fact, punishers suffer a fitness disadvantage compared with non-punishing contributors. This is the reason punishment is considered to be altruistic and mere contributors are “second-order free-riders.” When there is almost no defection, the payoff disadvantage of punishers relative to contributors approaches zero.

Boyd et al. (2003) assume that there are N groups of population size n. All participants individually decide first whether they will contribute or not and then whether they will penalize defectors. In the next step, individuals encounter other group members with probability 1 – m and an individual from another group with probability m. An individual i who encounters an individual j imitates j with probability Wj/(Wj + Wi), where Wx is the payoff of individual x in the game, including the costs of any punishment received or delivered. This leads to selection of higher payoff-deriving strategies and migration of strategies between groups. Boyd et al. (2003) show that high levels of cooperation emerge for group sizes of up to sixty-four persons, a reasonable proxy for group sizes of our hunter-gather ancestors as well as for many small-scale contemporary communities, if costly punishment is allowed. Hauert et al. (2007) show that costly punishment can also evolve in spatial public goods games, using group sizes of five agents, if an agent can decide not to participate in the public goods game. Only with the option of not participating, however, do punishers evolve.

EVOLUTION OF SOCIAL (META) NORMS

Axelrod (1986) was among the first to tackle how norms supporting cooperative strategies, which were not the strategies leading to a Nash equilibrium, could be sustained over time. He posited that individuals could adopt norms—meaning that they usually acted in a particular way and were often punished if they were not seen to be acting in this manner. He posited that some individuals develop a norm to punish those who defected in social dilemmas, as well as the concept of a meta norm—a norm that “one must punish those who did not punish a defection” (Axelrod 1986, 1109). With punishment norms backing cooperative norms, and the meta norm of punishing those who did not punish defectors, Axelrod was able to develop an evolutionary theory of cooperation consistent with evidence from the field.

Recent evolutionary models by Kameda, Takezawa, and Hastle (2003) have developed these ideas even further. In a formal analysis of a set of simplified strategies, these authors explore the viability of a “communal-sharing strategy” that cooperates when in the role of resource acquisition and imposes sanctions on others if they engage in nonsharing behavior. They establish that the communal-sharing strategy is a unique evolutionarily stable strategy that blocks any other strategy from successfully invading for a wide range of parameters. Kameda and colleagues also undertook a simulation of the performance of multiple strategies when ten players are involved and their strategies could evolve over time. Here, they observed that free-riding could become the dominant strategy over multiple generations owing to the problem of second-order free-riding in regard to norm enforcement. When they added an “intolerant” norm enforcer who is willing to bear extra costs for excluding others who are second-order free-riders on the enforcement of cooperative norms, the simulated ten-person games tended to sustain cooperative sharing over a very large number of generations. In field settings of robust social-ecological systems, one does tend to find some members of self-organized groups who are “fired up” about the need for everyone to follow the rules and norms they have evolved over time. Some groups rotate the role of being the local enforcer among their membership (as we discuss in part II), so no one has to bear the cost of monitoring and enforcing at all times, while each of them is “super-charged” with the responsibility for local monitoring for a specific time on a rotating basis.

FUTURE CHALLENGES

Many scholars have addressed collective-action problems and the governance of common resources using formal methods, especially game theory and agent-based modeling. Most of the work focuses on the evolution of cooperation and informal rules (social norms) (Axelrod 1984, 1986; R. Hoffmann 2000; Nowak 2006). We are also interested in the evolution of formal rules that include explicit descriptions of possible sanctions when an agent is caught breaking a rule (Crawford and Ostrom 2005). Therefore, monitoring and sanctioning are also important actions that we need to explain. In recent years, a number of studies have considered the emergence of costly punishment (Boyd et al. 2003). Those studies focus on the emergence of cultural norms to give up resources to punish defectors in well-defined social dilemmas.

We expect that a future development will be adding an additional level of complexity and studying the evolved composition of rule sets for complex social dilemmas. Initial attempts have been reported in Janssen and Ostrom (2006a), where the artificial agents could agree to accept a rule that would reduce their individual short-term returns to enable them to derive higher long-term returns. For simplicity’s sake, only one candidate rule set was provided in the model to the agents. The next step is the study of the evolution of the institutional rules themselves.

Janssen (2005b) proposed a framework to model the evolution of institutional rules. The basic idea is that there is a population of rules, encoded as a bit-string, and these rules can tackle certain challenges of solving collective-action problems. We are interested in how a community is able to deal with a variety of challenges, and how the community is able to adapt its rules to deal with the challenges. Furthermore, it would be interesting to understand how communities may learn from one another, even if the regimes of challenges are not equal.

Rules can be encoded as a string that consists of rule components. These components might be created in different libraries consistent with the different components of the grammar of institutions, such as Attributes, Deontic, Aim, Conditions, Or else (aka ADICO) (Crawford and Ostrom 2005).4 The syntax of the grammar of institutions contains five components, as follows:

•   Attributes, which describe which members of the group the statement applies to;

•   Deontic, which holds a verb from deontic logic: must/obliged, must not/forbidden, or may/permitted;

•   Aim, which describes the action to which the deontic applies;

•   Conditions, which describe when, where, how, and to what extent the statement applies; and •   Or else, which defines the sanction to be applied for noncompliance with a rule.

Different compositions of these components lead to strategies, norms, or rules. Shared strategies are written with attributes, aim, and conditions components; norms add the deontic to this; and rules add the or else component.

If we follow this framework, a rule consists of these five parts. Each part is built up from a library of potential rule structures, like the ADICO framework of Crawford and Ostrom (2005). Different components of the library are combined into one rule (figure 7.5).

Empirical studies show that the number of rules fluctuates over time (March, Schulz, and Zhou 2000). New challenges arise, and new rules are created, while other rules may die out. The main difficulty in formalizing the process of rule development will lie in the process by which agents decide on a new rule. Initial results of lab experiments (Janssen and Ostrom 2008) indicate the importance of participant experience, which is difficult to quantify. Is there a pattern in which groups change the rules of the game? Such a pattern might be a consequence of acquired heuristics that people use for specific information structures of the decision problem (Gigerenzer and Selten 2001; Goldstein and Gigerenzer 2002), or culturally transmitted practices (Richerson and Boyd 2005).

Building on earlier work where groups of agents share common resources (Boyd et al. 2003; Burtsev and Turchin 2006; Janssen and de Vries 1998), agents can be assumed to have a mental map of how different rule components lead to better governance of the common resources, represented as a single-layered neural network,
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where S is the score for a rule component, wi the weights, and xi the input information. The weights can be updated in the following way,
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where Δwi is the adjustment to the ith weight, λ is the learning rate, E are the outcomes of the social-ecological system, and O – E[O] is the difference between the expected and observed outcomes of the system.

The inputs into the mental model of the agents are based on the general diagnostic framework proposed by E. Ostrom (2007) and discussed in chapter 9. The basic idea is to organize an analysis of how attributes of (1) a resource system (e.g., fishery, lake, grazing area), (2) the resource units produced by that system (e.g., fish, water, fodder), (3) the users of that system, and (4) the governance system jointly affect (and are indirectly affected through feedback from) the patterns of interactions and resulting outcomes achieved at a particular time and place.

The output score is an estimate of the importance of different model components. The agents use this mental model to define which components of the rule library to combine. Agents may have different preferences for appropriate rules. The collective-choice rules define how individual “votes” at an operational level are aggregated toward a decision to add a new rule to the social-ecological system (figure 7.6). Agents may exchange experiences with other agents related to their mental model of the rule set as they interact within a social network within their community. There might also be an exchange of experiences between groups, for example, due to kinship or exchange relationships (initially assumed to be exogenous relations).
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Fig. 7.5. Process of constructing a rule from the libraries.

With the model, we can perform controlled experiments to investigate the conditions under which effective rules are developed to manage the shared resources. We will investigate the impact of different collective-choice rules and compare it with our experimental findings and the literature of field studies (Janssen, Anderies, and Ostrom 2007). Furthermore, we will also test the implications of uncertainty on the types of rule systems that evolve.

Using stylized models, we have the opportunity for exploring new situations, such as the impact of resources with multiple stable states (Scheffer et al. 2001) on the ability of groups to define effective rule systems. Furthermore, such a research agenda can facilitate the exploration of the path-dependencies of rule systems, and how certain collective-choice rules may facilitate or hinder effective adaptation for particular types of resource dynamics.

CONCLUSION

Since the 1980s, agent-based modeling has been increasingly used as a formal method to study the conditions under which boundedly rational agents can evolve cooperation at various scales. The stylized models show that agents with limited cognitive capacities can form groups of cooperators when they are able to signal their past behavior by using tags; they can interact repeatedly; they can decide not to participate in a social dilemma; they can use costly punishment; and various groups are interacting with each other.
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Fig. 7.6. Schematic model of rule evolution.

Agents who evolve in most computational experiments are not blindly self-seeking but conditionally cooperative. If there are only one-shot interactions without signaling, cooperative strategies are not likely to evolve. This resembles the experimental evidence that without communication, behavior in public goods and common-pool resource experiments approaches Nash equilibria.

The theoretical insights of the stylized models show the importance of communication. Communication can help to signal willingness to cooperate, exchange information on the reputation of others, and (un)knowingly signal one’s trustworthiness. Note that communication within agent-based models does not go beyond signaling of traits of agents, and does not involve persuasion and/or negotiation. What we do not yet know very well is how informal rules, or norms, get institutionalized in formal arrangements such that cooperation can evolve at higher scales. With large populations, it will be challenging to evolve common norms, and therefore formal rules become essential to enforce cooperative agreements. But how do agents know what kinds of rules are effective, and how do they aggregate their individual preferences into formal agreements?

This chapter provided numerous illustrations of how surprising findings from case studies and experiments have stimulated model development that could explain the observed patterns. Agent-based models are appropriate for this task since they can include heterogeneity of agent characteristics, agent-agent interactions, evolution of agents’ characteristics, and learning. Agent-based models can also be used to explore possible behavior of not-yet-observed combinations of assumptions. A limitation of the current state of agent-based models is the rather abstract and artificial nature of the models. Therefore, we focus in the next chapter on how social scientists can begin to combine agent-based models with case study research and experiments.


CHAPTER EIGHT

Building Empirically Grounded Agent-Based Models

IN THIS CHAPTER, we discuss recent efforts to develop empirically grounded agent-based models. Field studies and experiments have shown that individuals overcome the challenges of collective action associated with management of common-pool resources far more frequently than is predicted by conventional theories of collective action (see part II and chapters 6 and 7). These empirical findings call into question the model of rational utility-maximization upon which the conventional theory is based. The findings suggest the importance of communication, trust and reciprocity, normative considerations, interactions among multiple types of actors, and the cognitive challenges presented by complex ecological systems. In principle, agent-based models make it possible to evaluate how well alternative models of human behavior and social interactions account for empirical observations. In practice, linking the observations from field studies, experiments, and agent-based models presents a major challenge. It is not yet clear how to combine the different methods. This chapter discusses recent developments in combining empirical studies with agent-based models, and the new findings derived from this activity. These new developments combine field studies, meta-analysis of case studies, laboratory and field experiments, and role games with agent-based modeling.

Reflecting the diversity of methods used to derive empirical information on social and social-ecological systems, different approaches have been developed to ground agent-based models empirically (Janssen and Ostrom 2006c). Some efforts use empirical observations to develop agent-based models in an attempt to achieve a better understanding of the dynamics behind particular observations. Others compare data generated by theoretically informed agent-based models with empirical observations from experiments or field studies as a form of theory testing. We also discuss the use of agent-based models and experiments as a way to inform subsequent decision making by participants, as a form of action research.

The various studies presented in this chapter all discuss the importance of heterogeneity of attributes and preferences of the actors in order to explain observed patterns. This justifies the use of agent-based modeling to study collective action and the commons. On the other hand, various studies discussed in part II have shown that we have limited insight as to how heterogeneity affects the success of collective action. Better understanding of when and how diverse forms of heterogeneity affect collective action is thus an important topic on a longer-term agenda.

COMPARING SIMULATIONS WITH DATA

Since this chapter focuses on empirically grounded agent-based models, it is important to provide some context to the challenge to compare models with data. If we have high-quality data and a well-defined formal model, we can use conventional statistical methods to calibrate the model. As chapters 2–6 have shown, the qualitative and quantitative data we use to study the commons come from different sources. It is important to know the context in which the data are collected in order to use the data appropriately to evaluate a model. Owing to the challenges of data collection, we will use different methods to evaluate models. When data are derived in a situation that is less dependent on the local context, we may rely on statistical methods. But when data are derived within a specific local context, we may need alternative methods to evaluate models, including feedback from stakeholders.

Given the difficulty of obtaining high-quality data about decision making in collective-action situations, and given the explicit inclusion of cognitive, institutional, and social processes in agent-based models, achieving good statistical performance or matching patterns is not sufficient. In some cases, no quantitative data exist on which a statistical analysis can be performed. Other criteria one can use are these:

•   Is the model plausible given the current scholarly understanding of the processes?

•   Can we understand why the model is doing well?

•   Did we derive a better understanding of our empirical observations?

•   Does the behavior of the models coincide with the understanding of relevant stakeholders about the system?

We will now turn to a discussion of the different ways agent-based models are combined with empirical data. We will distinguish different research goals in empirically grounding the formal models, which will also require different criteria to evaluate the success of the empirically grounded agent-based models.

DIFFERENT APPROACHES TO COMBINE EMPIRICAL DATA AND AGENT-BASED MODELS

Dependent on the type of information that is available and the questions of interest to the researchers, we can distinguish several approaches. The choice of approach involves a trade-off between generalizability and context. This is somewhat similar to the problem of model selection (Pitt, Myung, and Zhang 2002). Some studies focus on generalization of the results; others try to apply a model to a specific case—this is true both of empirical studies such as those discussed in part II and of models and experiments discussed in part III. On the other hand, we also face the trade-off between a few subjects and a large number of subjects. With a few subjects, we can focus more often on the cognitive processes and derive high-quality data about individual decisions and circumstances. When there are many subjects, we can distinguish among types of subjects who differ in their level of other-regarding preferences, discount rates, and types of learning (see Janssen and Ahn 2006). With thousands of subjects, empirical information on the decision-making process of subjects is rarely available.

Including an awareness of these trade-offs—generalizable versus context-specific, and small versus large population size—we distinguish four approaches for utilizing empirical information to help confirm patterns observed in agent-based modeling: (1) models based on stylized facts, (2) models of behavior in laboratory and field experiments, (3) role games and companion modeling, and (4) models based on specific case studies.

When a large number of high-quality observations exist, one can derive statistical distributions and other stylized facts from the empirical data. These stylized facts are often the starting point for models such as those using meta-analysis of case studies. What are the simple rules that generate these stylized facts? A popular example of such a stylized fact is the power law distribution,1 as observed in many systems, such as city size, firm size, and the number of links in networks like Web sites and sexual contacts (Axtell 2001; Barabási and Albert 1999; Liljeros et al. 2001). In the collective-action situations discussed in this book, the moderate level of cooperation, the existence of sanctioning, the crucial role of monitoring in the effectiveness of resource institutions, and the increase of cooperation after communication are (qualitative) stylized facts.

Using relatively uncomplicated models of the decisions of simple reactive agents,2 scholars can investigate the modeled conditions under which they can derive statistics similar to the observed stylized facts. When one has a large amount of high-quality data, one may have more success in detecting stylized facts quantitatively. Therefore, we see applications of this approach for data-rich areas of investigation. For example, a successful application area is finance (e.g., Bouchaud 2001; LeBaron 2001), where large amounts of high-quality data are available. In relation to governing commons dilemmas, digital commons can provide examples of such an approach—for example, congestion on the Internet (Huberman and Lukose 1997), or free-riding in file-sharing networks (Adar and Huberman 2000). One typically detects distributions of frequency of congestion levels, or distributions of the share of users who are contributing files to peer-to-peer systems. If models are developed to describe these patterns, they are rooted in the mathematics of physics and use common sense to develop the relationships. But such empirical distributions would also be interesting to develop and test in models grounded in collective-action theory.

A second approach—controlled experiments—uses laboratory and field experiments to test computational models. Laboratory and field experiments provide a highly abstract, controlled environment in which social scientists can test very precise hypotheses. Agent-based models are used to formulate alternative models of human decision making. In this way, agent-based models can be used to test which alternative behavioral models best explain the experimental data. Social scientists use such experimental data on markets or social dilemmas together with agent-based modeling (Camerer 2003; Duffy 2006).

Controlled laboratory experiments are of limited use when one is interested in the broader context in which particular subjects make their decisions. A third approach that enables the researcher to include better ways of representing context is the use of role games and companion modeling. One develops a role game based on the situation in a particular community, and the subjects then play the roles they normally play. Observations from the role game are used to develop agent-based models (Barreteau, Le Page, and D’Aquino 2003; Bousquet et al. 2002; Etienne 2003), and the results are evaluated by the stakeholders—the players themselves. With evaluation by stakeholders, we mean that results of simulations are shown and stakeholders can give feedback on whether the results are plausible given the situations the researchers intend to simulate. Since the stakeholders have played the role games and as a consequence have a good understanding of what the models attempt to capture, they can evaluate whether the simulations of the game would be in line with their own experiences. The stakeholders can also debate whether the game is different from their perceived reality.

The fourth approach is agent-based models based on case studies and field studies. Based on different types of information about a specific system, one develops agent-based models that represent the system as precisely as feasible. This hybrid method is a common approach in land-use change modeling, agricultural economics, fisheries, and electricity markets.3 In such studies, one has multiple sources of field data but incomplete information to observe quantitatively the microlevel dynamics of the system such as decision-making processes in the past and present. Data from remote sensing, surveys, census data, field observations, and the like, are used to develop the different components of the system such as agents representing farmers and other landowners, land use patterns, and ecological dynamics. One is often interested in understanding the interactions between the different components of the system, and in using the model to explore different policy scenarios. Because of the different sources of information, there are methodological challenges in how to include various types of observations such as ethnography (Huigen, Overmars, and de Groot 2006), surveys (Berger and Schreinemachers 2006; Brown and Robinson 2006), and agricultural census data (Happe, Kellermann, and Balmann 2006). Basically, these methodological challenges come down to how to collect relevant information by sampling to generate agent populations that represent the relevant distributions of agent attributes and decision rules at different levels of scale.

We picture the four approaches in figure 8.1. The first two approaches focus on generalizability; the latter two focus more on the “fitting” of a particular case. Each approach has unique characteristics and usefulness. Chapter 7 discussed agent-based models that seek to understand (qualitative) stylized facts in large populations of agents. We will now discuss the other three approaches in more detail.

AGENT-BASED MODELS OF LABORATORY AND FIELD EXPERIMENTS

Since the behavior of participants in many collective-action experiments is not consistent with predictions using a rational-choice model of individuals maximizing individual payoffs, an important question is this: What types of models of human behavior explain the observations? A recent development is the use of agent-based models to test alternative models that replicate the patterns of the participants in the laboratory experiments (Duffy 2006). We will now discuss a number of examples of agent-based models that seek to replicate patterns observed in the common-pool resource (CPR) and public goods provision experiments discussed in chapter 6. We highlight models of psychological motivations, trust and reciprocity, reputations, learning, social preferences, and signaling in situations involving the appropriation of CPRs and the provision of public goods. Since there is no standardized method for evaluating simulations with empirical data, we will see different methods resulting in different insights. We conclude the section by synthesizing the findings of the various studies.
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Fig. 8.1. The different types of approaches to combine empirical information and agent-based modeling. Sources: Top-left figure is an adapted version of a remote-sensing figure of land uses in Monroe County (Indiana, U.S.A.) by Cynthia Croissant, Laura Carlson, Glen Green, Tom Evans, Shanon Donnelly, and Charles Winkle. Top-right figure is based on Cederman (2002, fig. 1). Bottom-left photo was taken by Marco Janssen. Bottom-right photo was provided by James Russell. Adapted from Janssen and Ostrom 2006c.

Peter Deadman pioneered the use of agent-based models to explore the experimental data. In the first such study, Deadman (1999) defined agents who had a portfolio of possible strategies. The portfolio was based on information from exit interviews conducted after the sessions of CPR experiments (E. Ostrom, Gardner, and Walker 1994). In each round, Deadman programmed the agents to choose one of the strategies of the portfolio to be activated based on expected performance. After each round, the strategies were evaluated by the agent based on the expected and experienced performance of the strategies in previous rounds.

One of the strategies investigated by Deadman attempts to maximize the individual return received in each round by comparing investments in resource appropriation in previous rounds with the resulting returns. If returns on tokens invested are increasing, then more tokens are placed in resource appropriation. If returns on tokens invested in resource appropriation are decreasing, then fewer tokens are placed in harvesting from the CPR. Another strategy mentioned by participants was to compare average returns between investing in the CPR and investing in the fixed return, and then to increase the tokens allocated to the market that performs better. The last type of strategy directly compares an individual agent’s investment with the investments of the group as a whole. Deadman’s agent-based model showed similar fluctuations in aggregated token investment levels in resource appropriation, as had been observed in the laboratory experiments reported in E. Ostrom, Gardner, and Walker (1994).

Following up on the previous study, Deadman, Schlager, and Gimblett (2000) introduced communication between agents in their model. During communication, agents are assumed to pool their experience in regard to the various strategies they have used. In this way, all agents derive a similar map of which strategies work well. As in the laboratory experiments where communication was allowed, investment levels moved closer to the optimal level of full cooperation. This suggests that communication may contribute to higher levels of cooperation because it enables social learning.

Deadman’s combination of agent-based models with experimental data was pathbreaking, but the design of the agents in his models was not grounded in a theoretical framework of decision making, and the models were evaluated in an ad hoc fashion. Subsequent studies have used this approach to evaluate theoretically informed models of human behavior. Jager and Janssen (2002), for example, based their agent-based model on a metatheoretical framework of psychological theories and tested their model on data from common-pool resource experiments. In their theoretical framework, an agent is assumed to have different types of needs, including subsistence, identity, and exploration. Depending on whether the needs of the agent are satisfied or not, and whether the agent is uncertain or not about the expected payoffs, an agent uses one of four decision rules: deliberation, social comparison, repetition, or imitation. An unsatisfied agent spends more cognitive energy (e.g., deliberation or social comparison) than does a satisfied agent (who relies more on repetition and imitation). An uncertain agent uses information from other agents (social comparison or imitation) instead of relying on individual information (deliberation or repetition). The difference between social comparison and imitation is that during social comparison an agent checks whether copying the strategy of another agent leads to an expected improvement of the utility. Jager and Janssen found that agent-based models in common-pool resource settings needed to include other-regarding preferences, satisficing instead of maximizing behavior, a small probability to explore new options (curiosity), and heterogeneity of preferences.

The model of Jager and Janssen (2002) was based on theories from social psychology. Castillo and Saysel (2005) tested a formal representation of the behavioral theory of collective action (E. Ostrom 1998) on field experimental data. This behavioral theory focuses on the links between the trust that individuals have in others, the investments others make in trustworthy reputations, and the probability that participants will use reciprocity norms. They develop a model of this theory using data from field experiments performed with inhabitants of Providence Island in the Colombian Caribbean Sea, where fish and crab resources are essential to livelihoods. Black crab production has increased in the past fifteen years to satisfy both trade and tourist demands. Depletion of the fishery has caused observable increases in labor inputs and more extensive harvesting by the fishers.

Castillo and Saysel (2005) developed a systems dynamics model based on the behavioral theory of collective action. They formulated causal relationships among the components of the theory through feedback loops, representing the interactions between trust, reputation, and reciprocity among the residents. The model operates at the individual level, whereby a five-player real-life setting is represented as five artificial decision-making agents.

The model was calibrated through the use of data from field experiments in the Caribbean coastal area of Colombia. The experiments used traditional common-pool resource settings where a group of five villagers play ten rounds without communication or external regulation and then ten rounds with either communication or external regulation. The participants in the experiment were recruited from fisher and crab-hunter communities in Colombia (Cardenas, Ahn, and Ostrom 2004).

The participants in these field experiments had the opportunity to harvest from a virtual common-pool resource where there was a discrepancy between individual and collective interests measured in monetary incentives. As described in chapter 6, in half of the experiments the participants were allowed to communicate between each round during the last ten rounds of the experiment. In the external regulation treatment, during the last ten rounds the experimenter indicated that a new harvest rule was to be used, and that one player would be chosen randomly in each round to be monitored and would receive a penalty if (s)he had harvested more than was allowed. If followed, the external rule would enable participants to make the cooperative solution and earn the most money. The experiments with communication converged to the cooperative solution. The experiments using the external regulation and punishment design performed well initially, but produced more and more defections from cooperative behavior over time.

Simulations using the agent-based model were able to replicate the experimental data for both the communication and regulation-punishment treatments. Further, a rigorous analysis was performed to test whether the developed model was robust for more extreme conditions and assumptions. The formalized model of E. Ostrom (1998) was found to be structurally robust, as implemented by Castillo and Saysel, and could explain the observed behavior in the experiments by the fishermen and crab hunters at Providence Island in Colombia.

The studies by Deadman, Castillo and Saysel, and others evaluated model performance based on whether the qualitative patterns produced by the agent-based model were similar to the patterns generated in a set of experiments. Janssen and Ahn (2006) performed a more rigorous, quantitative analysis that compared the empirical performance of alternative decision-making models to explain the outcomes in a large set of public goods experiments without communication (Isaac and Walker 1988a; Isaac, Walker, and Williams 1994). They developed a hybrid model based on the experience-weighted attraction-learning model of Camerer and Ho (1999), the general model of social preferences developed by Charness and Rabin (2002), and the best-response model with signaling based on Isaac, Walker, and Williams (1994).

In contrast with the previous studies, Janssen and Ahn focus on the problem of parameter calibration and the evaluation of the model performance in terms of individual- and group-level statistics. All models outperform the selfish rational actor model as an explanation of observed behavior. The essential elements of the model that enhance its performance are the inclusion of other-regarding preferences and satisficing behavior. This is similar to Jager and Janssen’s (2002) finding for common-pool resources and the conclusions in Ebenhöh and Pahl-Wostl’s (2008) literature review.

Instead of having researchers craft models of decision making for the participants, we can ask participants to develop models of how they would like to make decisions in the experiments. Using the strategy method, participants who have been in earlier experiments can program strategies that will interact with each other in an agent-based model (Selten, Mitzkewitz, and Uhlich 1997). Keser and Gardner (1999) apply the strategy method to common-pool resources. Their common-pool resource game consisted of a constituent game played for twenty periods. Sixteen students, all experienced in game theory, were recruited to play the game over the course of six weeks. In the first phase of the experiment, they played the common-pool resource game online three times. In the second phase of the experiment, the tournament phase, they designed strategies that, after implementation as agents, were then used to develop an agent-based model where the agents play their strategies against each other. The harvesting rate of the average participant was in line with the Nash equilibrium. At the individual level, however, fewer than 5 percent of participants played in accordance with the game equilibrium prediction. Although the strategy method makes it possible to derive the direct intentions of the participants, it is not useful for comparing and contrasting different theories because the strategies are not theoretically grounded.

Combining agent-based modeling and laboratory experiments of complex dynamic social dilemmas is a relatively recent development. The research described above demonstrates considerable potential for testing alternative theories of human behavior. Huge methodological challenges still exist, however, in regard to parameter estimation and model comparison. For example, Salmon (2001) showed that identification of the correct learning models using econometrics techniques leads to potential problems. Salmon generated experimental data by simulating normal-form games using a number of learning models so that he could test four different econometric approaches for the accuracy with which they distinguished the individual models by which the data were generated. The econometric techniques were not successful in classifying the data correctly according to which learning model was used. Wilcox (2006) did a similar experiment to test the implication of the assumption of homogeneity of the participants. If the agent population is heterogeneous in parameter values, serious problems in accuracy of parameter estimation are created.

What do we mean by a better model? There is a difficult trade-off in fitting the data and in keeping the model simple. The more complicated the model, the more parameters, equations, and so forth, to describe the model, the better the model fits the data compared to a simpler model. The final model might, however, lack external validity as it is too specific for explaining a particular data set. The best model balances goodness of fit with the ability to generalize. In an effort to balance these, Pitt, Myung, and Zhang (2002) propose to use maximum likelihood estimation but include a penalty for the complexity of the model beyond the number of parameters included.

Because agent-based models have a more complicated structure than do typical linear models of decision making, we do not meet the implicit assumptions of using maximum likelihood estimation. Agent-based models explicitly assume that decisions are not made independently, and noise terms are not necessarily distributed according to a Gaussian distribution. Furthermore, estimation of the behavior of a representative agent on an individual level may not provide a good calibration of an individual-level model that generates emerging patterns at aggregated levels, as the analysis of Janssen and Ahn (2006) illustrates. Since patterns at different levels and scales are of interest to those who are studying collective action within social-ecological systems, an alternative approach to compare models is pattern-oriented modeling (Grimm et al. 2005).

Pattern-oriented modeling originates from ecology and defines a number of quantitative patterns including uncertainty ranges at different levels of temporal and spatial scale. An example is the average level of contribution to public goods in figure 6.1. A model version, a certain parameterization, is considered to be sufficient if all observed empirical patterns are reproduced by the model. Janssen, Radtke, and Lee (2009) applied this pattern-oriented modeling approach to data from the dynamic and spatial laboratory experiments discussed in chapter 6 and identified less than 0.1 percent of the parameter combinations that generate all patterns within the uncertainty ranges. This means that only a small subset of the parameter combinations lead to model outcomes that are within the uncertainty ranges of the empirical data. This also means that there is more than one parameter combination that cannot be distinguished given the uncertainty of the empirical data. Instead of trying to find one best model version, pattern-oriented modeling tries to identify a set of acceptable model versions given the empirical uncertainty.

In all the efforts to test agent-based models on experimental data, we find some commonalities. All studies show that it is necessary to include other-regarding preferences, heterogeneity of preferences, and satisficing behavior in order to explain the observed behavior.

ROLE GAMES AND COMPANION MODELING

Companion modeling is a participatory approach to develop agent-based models with stakeholders living in villages in developing countries (Barreteau 2003). By including the various viewpoints of stakeholders and using those viewpoints in exploring future scenarios of local and regional cases, it stimulates a process of collective learning (Röling 1996). It is important to recognize that the main goal of companion modeling is to contribute to actual problem solving within local communities, not to test theories of collective action.

The companion approach consists of three stages in a cyclical process. First, field observation and a literature review provide information to generate explicit hypotheses. In the next stage, a simple model is developed based on the existing knowledge. Third, role-playing games are used to derive concrete information about the decision-making processes in the villages of interest. The original model will then be enhanced by the observations and discussed with the stakeholders who were involved with the role game. Since the role game and the simulation model include similar processes and interfaces, the stakeholders can judge the social validity of the model.

The companion modeling approach was developed in 2000 as a way to incorporate local knowledge into agent-based models. Since agent-based models were typically based on theory or general logic, scholars who apply agent-based models to specific case studies lacked methods to extract relevant information to make the models fit with the local context. When Barreteau and Bousquet (2000) were studying the underutilization of irrigated systems in the Senegal River Valley in north Senegal, an agent-based model was developed to simulate an archetypal irrigation system. The agents represent farmers, a bank, and water allocation groups. The processes deal with the circulation of water and credit and with interactions about their allocation and access to them. The model was used in role-playing experiments to test its potential as a negotiation support tool and to test the model with the agents they try to simulate (Barreteau, Bousquet, and Attonaty 2001). The deployment of a role-playing game was found to be useful for testing the model and interacting with local stakeholders. This led Bousquet et al. (2002) to the idea of companion modeling, which interactively combines agent-based modeling and role-playing games, and employs the latter to acquire knowledge, build and validate the agent-based model, and use the model in the decision-making process. They hoped that participation in companion modeling would help local stakeholders understand complex decision-making situations and would contribute to improved social outcomes. The approach has been applied to a number of case studies, as reviewed in Bousquet et al. (2002).

An interesting example is given in Gurung, Bousquet, and Trébuil (2006), who performed companion modeling with two villages in Lingmuteychu watershed, Punakha District, west-central Bhutan. One village was located upstream in the watershed, and the other was downstream. The role games made the residents of the upstream village aware that they constrain the water use of the downstream villages through their own water use and cropping patterns. A subsequent round of role games and models was developed, and more villages were included to develop possible solutions for sharing the water. At the end of the process, a multivillage agreement was signed to manage the watershed collectively. Gurung, Bousquet, and Trébuil (2006) cannot prove that companion modeling enhanced the process of solving the collective-action problem, but the anecdotal evidence strongly suggests that it did.

We will now discuss some examples of companion modeling that were used to derive better insights related to natural resource problems. In Etienne (2003), an agent-based model was developed to simulate strategies for natural resource management in the Causse Méjan, a limestone plateau in southern France characterized by a rare grassland-dominated ecosystem endangered by pine invasion. In an effort to facilitate discussion of alternative long-term management strategies for the sheep farms and the woodlands, contrasting perspectives on land resources from foresters, farmers, and rangers of the National Park of Cévennes were represented at different spatial scales. A series of exercises with different stakeholder groups was performed to confront them with the consequences of their viewpoints and those of the other stakeholders. As a result of this iterative process, it was possible to select a set of feasible scenarios stemming from the current actors’ perceptions and practices, and to suggest alternative sylvopastoral management strategies based on innovative practices.

D’Aquino et al. (2003) describe their project on irrigation systems in Senegal. Since 1997, they have experimented in the Senegal River Valley with agent-based modeling intertwined with role-playing games. Their approach is aimed to include as much knowledge about the local participants as possible. This development of methodology may contribute to additional tools for resource users and public infrastructure providers to self-govern their common resources since companion modeling tools can help develop a common understanding of the resource dynamics and potential conflicts. In some cases, as in Bhutan (Gurung, Bousquet, and Trébuil 2006), the companion modeling process led to agreements between communities.

Pahl-Wostl (2002) discusses a similar development that she calls participatory agent-based social simulation. This modeling technique focuses on the development and use of integrated models with stakeholders in a particular problem setting. In various participatory sessions, information is derived from stakeholders on how they view the problem, what the main variables in their mental models are, and how they interact with viewpoints of other stakeholders. For example, Hare and Pahl-Wostl (2002) illustrate in a Swiss case study how they use knowledge elicitation techniques to retrieve relevant information from stakeholders that can be used to categorize the stakeholders to inform the design of agent-based models. The resulting models are used with stakeholders to facilitate learning and discovery of potential solutions in the collective-action problem of the study.

Guyot and Honiden (2006) perform another step and introduce “agent-based participatory simulations.” In these agent-based simulations, human participants control some of the agents in an attempt to merge agent-based models and role-playing games. The typical role-playing game depends on face-to-face interaction among participants using physical objects like cards and game boards. Through the computerization of all the interactions, all information can be recorded, processed, and used to improve the understanding of participants and organizers. An example would be to introduce “assistant agents” who provide suggestions for actions to the human participants. This type of role game bears a similarity to the recent developments in laboratory experiments as discussed in chapter 6.

Barreteau, Le Page, and D’Aquino (2003) argue that such role-playing games are good tools for communication among stakeholders, but that it is difficult to reproduce the results. Systematic comparison of the results is difficult since many factors are uncontrolled. When players play again, they may change the context of the game owing to their learning experience in the previous experiment. Therefore, companion modeling may be used not only for scientific investigation, but also as part of action research4 to enhance the ability of communities to solve collective-action problems.

MODELS OF CASE STUDIES

When developing models of collective-action situations in local and regional case studies, one typically has a diversity of qualitative and quantitative data. Most of the agent-based modeling research that has drawn on specific case studies as an empirical foundation has focused on modeling a whole social-ecological system and not a specific research question related to collective action. Many of these models seek to identify processes that can account for observed patterns of change in land use and land cover. More generally, they attempt to untangle social-ecological interactions by modeling how actors respond to and influence ecological change, both as individuals and in the aggregate. What crops do farmers choose to put on their land, and how does this affect erosion patterns? How do we describe how agents decide when to deforest particular areas of land? Models of agents’ decision making can be based on particular theories, such as rational-choice theory, or on decision strategies derived from ethnographic studies. The empirical data for these models are sometimes based on official statistics, such as remote sensing, census data, and economic statistics, supplemented with survey data (e.g., Manson and Evans 2007). We will discuss some examples later in this section.

Some models are based on ethnographic data obtained through participant observation. By using participant observation, one derives both qualitative and quantitative data about the behavior of resource users (e.g., Bharwani et al. 2005; Huigen, Overmars, and de Groot 2006). Only a few studies have used this approach as their main source of information to build agent-based models. In the few cases that do, the ethnographic data are used to define the behavioral models of the agents, but additional information—such as remotely sensed spatial data about resource conditions like forest cover for different points in time—is used to develop the model.

Bharwani et al. (2005) developed an agent-based model of a case study of smallholder farmers in a village in Vhembe district, Limpopo Province, South Africa. The focus of their study was on how information on seasonal climate outlooks may affect agricultural strategies. Ethnographic knowledge elicitation tools were used to derive decision trees of farming decisions for different climate and market conditions (Bharwani 2006; Bharwani et al. 2005). Poor farmers were found to respond more to climate signals than did better-off farmers, who focused more on market conditions. If the resilience of the poor farmers is to be increased, the information they receive about expected long-term weather conditions (climate signals) needs to be highly accurate. The model analysis shows that poor farmers benefit only if expected long-term weather patterns are correct at least 85 percent of the time.

Huigen, Overmars, and de Groot (2006) developed a land-use model based on ethnographic histories of farm households in San Mariano, the Philippines. These histories provided information on when to buy seed, when to plant seed, when to bring crops to the market, when to extend farming, and when to resettle. Combining this information with remote-sensing data on land cover, Huigen and colleagues were able to calibrate the model on historical land-cover data and explore diverse scenarios of land-use change. Smajgl, Leitch, and Lynam (2009) developed an agent-based model based on the IAD framework discussed in part II, in light of conducting in-depth case studies of four social-ecological systems in the outback of Australia. While each of the cases had quite different attributes, using a common framework that was discussed with local residents and officials proved to be of considerable value in producing the report and useful policy recommendations.

Wilson, Yan, and Wilson (2007) developed an agent-based model of lobster fishermen in Maine that addresses collective action related to natural resources. The state of Maine had initiated a voluntary participant observation program that resulted in precise recordings of the location of lobster catches using a logbook program where locations of counts of legal, sublegal, egg-bearing, and V-notched lobsters were recorded for each trap haul. Upon each entry of catch statistics, a date, time, and location identifier was retrieved from an onboard global positioning system (GPS). The agent-based model was based on a learning classifier system where agents learned behavioral strategies. The set of possible behavioral strategies was based on strategies observed being used by real fishermen. The model could replicate the main spatial and temporal stylized facts of the data. Furthermore, it shows under which conditions groups of fishermen defend their territories against encroachment by other fishermen—similar to findings of long-term case studies of these fisheries (Acheson 2003).

Spatial data can be used to derive maps of physical infrastructure, biophysical characteristics (e.g., soil), political and institutional boundaries, land use, and land cover. These data can then be used as input into agent-based models, as maps of the environment within which the agents interact, through derived measures such as travel costs, proximity between agents, and the like. Many agent-based models on land-use change have their primary data set based on geographic information systems and remotely sensed spatial data (see Parker et al. 2003). An interesting example of combining companion modeling with remotely sensed data is Castella, Trung, and Boissau’s (2005) model of deforestation in Vietnam. Using companion modeling in various villages, they developed—in an iterative way—a model of a “typical” community. They used this information to build models at a regional scale and used remote-sensing data on land cover to test the regional model.

Manson and Evans (2007) discuss two models that aim to explain historical change in forest cover of regions of the Americas. One model focuses on deforestation in southern Yucatán in Mexico, and the other model focuses on reforestation in Monroe County, Indiana (U.S.A.). Both models use households as the relevant units for constructing agents. They needed to assume heterogeneity of household characteristics and decision making in order to explain the observations. This result leads to the conclusion that effective policies that may stimulate collective action on land cover cannot rely on one, and only one, policy to encourage conservation since households will vary in their type of response to each policy.

Remotely sensed data can also be used to analyze fishery resources where movement of boats and locations of catching fish are recorded. Dreyfus-Leon (1999) presents a basic model to mimic the search behavior of fishers. The search has two steps: first, which area to fish and, second, how to move around in a fishing ground. In Dreyfus-Leon and Kleiber (2001), the model of fishers’ behavior was applied to yellow-fin tuna fishing in the eastern Pacific Ocean. The tuna vessels searched for the tuna schools during a fishing trip. An interesting Turing test5 was performed to assess the performance of the model by asking experts, fishers, and tuna researchers to identify which tracks were simulated and which were real. The experts were not able to provide the correct answer more frequently than random choice. This gave the modelers some confidence in their results.

Two scenarios were considered in the Dreyfus-Leon analysis: one with no fishing regulation and another with an area closure during the last quarter of the year. In the scenario without regulation, fishing effort was allocated primarily near to the coast and where high concentrations of tuna were detected. In the scenario with regulation, redistribution of effort was uneven but increased in neighboring areas or in areas relatively near the closure zone. Decrease in effort was evident only in the closed area. Effort redistribution when regulations are implemented is not well understood, but this modeling approach can help fishery managers to envisage some regulation effects in the fishery.

Household surveys can be instrumental to define types of agents and how they are distributed on the landscape, as found in several of the above studies. Classes of agents may differ in their preferences, income, knowledge, and other factors, and may affect the aggregated patterns of the simulations. Brown and Robinson (2006) based their model of urban sprawl on a survey of residential preferences within southeastern Michigan, and identified seven groups of residents with similar preferences and similar characteristics of location. Then they developed a highly stylized model of residential development and explored the consequences of agent heterogeneity on the simulated patterns. Preferences were related to nearness to urban services, including jobs, aesthetic quality of the landscape, and similarity of agents to their neighbors. Brown and Robinson found that the way they represented the heterogeneity in the landscape had a significant effect on model outcomes, aggregate patterns of development sprawl, and clustering.

Berger and Schreinemachers (2006) also discuss methodological challenges in the use of survey data. Since agent-based models are often stochastic, and agent characteristics are generated by probability distributions, it is not clear how one parameterizes agent-based models for a specific empirical case with a modest number of observations for each category of agent. Since one defines a limited number of agent types, it is not evident that generating a large population of agents based on survey data results in simulations that are consistent with the data. Berger and Schreinemachers use regional data from Uganda to run their initialization of the agent-based model of land-use change only when the generated data about household characteristics are statistically similar to the observed data. In this way, multiple runs can be generated that are consistent with empirical observations.

METHODOLOGICAL CHALLENGES

This chapter has discussed a diverse set of studies that uses agent-based models together with empirical approaches such as laboratory and field experiments, companion modeling, case studies, and surveys. The combination of these approaches increases the balance between internal and external validity. The use of agent-based models makes them internally consistent and ensures consistency with theoretical considerations. Testing the models on empirical data, sometimes together with stakeholders, makes these models fit the specific context of the application.

Field studies and experiments present a convincing challenge to the rational-choice model of utility maximization and suggest elements for an alternative model. Even in tightly controlled laboratory experiments, however, it is not possible to observe actual decision-making processes. Experiments repeatedly find that communication bolsters cooperation, but do not explain why. Likewise, field studies highlight the importance of a common understanding of how a resource responds to use, and hint at the variety of ways by which groups reach a common understanding. Empirically grounded agent-based models make it possible to evaluate whether hypothesized processes are consistent with empirically observed patterns of behavior. The studies reviewed in this chapter suggest that observed levels of cooperation are consistent with heterogeneity among actors, with at least some agents holding other-regarding preferences, and suggest that communication may bolster cooperation because it facilitates social learning. These studies also provide support for the role of experience, including experiences gained through role-playing and participation in companion games, in improving social outcomes.

In this chapter, four types of empirical approaches are distinguished as a foundation for agent-based modeling—stylized facts, controlled experiments, role games, and case studies—reflecting variation in the number of human subjects involved and whether the model is focused on a specific context or on an effort to provide generalizable results. In larger research programs, we see scholars using different approaches within one project (Manson and Evans 2007), for example, by testing decision-making models on experimental data, which are then used within a case-specific model. Or they develop role games in various villages that are then generalized to a module in a regional-scale agent-based model (Castella, Trung, and Boissau 2005).

Although the approaches discussed in this chapter apply to other quantitative methods as well, it is important to keep in mind the unique characteristics of agent-based modeling. With agent-based modeling, one explicitly describes the decision processes of simulated actors at the micro level. Owing to the actions of the agents and their interactions with other agents, patterns of agent behavior emerge at a higher level. The development of such models based on empirical data requires information about how agents make their decisions, how they forecast future developments, and how they remember the past. What do they believe or ignore? How do agents exchange information? And does the structure of agent interactions (trade, kin, organization) affect the higher-level scale phenomena?

The ability to look at nonlinear models at different scales—individual and social—is promising but makes it challenging to develop empirical tests. The models often involve strong simplifications of known processes in order to quantify and abstract the observed behavior. They focus on quantitative information and make assumptions about mechanisms (such as preferences or decision-making strategies) that are not, or are only indirectly, observable. The fact that the models generate quantitative results does not necessarily mean that these are quantitative predictions that can be used in various contexts. Therefore, researchers need to be cautious about accepting results as universally applicable.

Obviously, combining various methods of modeling, data collection, and analysis leads to the necessity for larger groups of collaborators, who are equipped with knowledge of and experience with different methods, to work together. To successfully engage collaboration, projects need to be relatively long-term. New methodological skills may need to be acquired along the way as new empirical challenges emerge. Such projects typically consist of junior and senior scholars in a network of different organizations that also creates challenges for project communication.

CONCLUSION

Empirically grounded agent-based modeling builds on the various methods discussed in this book and enables the comparison of different assumptions on the ability to explain observed patterns of collective action. Such an approach is typically a team effort of scholars from various disciplines over a long period of time. Empirically grounded agent-based models can also be part of a practical problem-solving endeavor in which stakeholders are involved in the modeling process. Such models do not have the goal of testing theories, but they may germinate new directions for theory development.

The recent increase of empirical applications of agent-based models also raises new methodological challenges. How can we evaluate simulations with data if the model represents evolving processes with limited predictability? A likely avenue is to compare observed patterns from the data at different spatial and temporal scales with distributions of agent-based models. Given the variability in the simulations and the uncertainty in the data, multiple versions of a model might meet all the relevant patterns. Hence, instead of fitting the model to the data, families of model versions are identified that reproduce the most important empirical patterns. Besides the scientific and quantitative testing of models, qualitative validation using stakeholder insights or using Turing tests may offer important alternative methods of model testing for more context-dependent applications.

In sum, the recent developments in empirically grounded agent-based models bridge the different methods discussed in this book and are likely to become interesting integrative approaches for future research on collective action and the commons.


PART FOUR

Synthesis


CHAPTER NINE

Pushing the Frontiers of the Theory of Collective Action and the Commons

IN THIS CHAPTER, we synthesize how the theory of collective action and the commons has evolved through the use of multiple research methods. Research based on field studies, laboratory and field experiments, game theory, and agent-based models has conclusively demonstrated that it is possible for individuals to act collectively to manage shared natural resources on a sustainable basis. Numerous field studies have illustrated the existence of robust collective action that endures over generations. In response to these findings, theory related to collective action and the commons has evolved considerably. For example, field research informed conceptual clarifications related to types of goods and property rights and the rich set of rules used to manage resources. Experiments established the importance of communication and trust in initiating and sustaining collective action. Agent-based models enable scholars to test how diverse combinations of strategies, resource characteristics, and spatial factors combine over time to create situations where cooperation is sustained or disappears. The earlier conventional theory is no longer viewed as the only relevant theory for understanding the commons (Copeland and Taylor 2009; Vatn 2009).

If earlier puzzles have been addressed, new puzzles have emerged and pose significant analytical challenges. Research based on multiple methods suggests that collective action related to common-pool resources (CPRs) is far more complicated than the conventional theory had assumed. The evidence does not support the assumption that individuals always maximize expected, short-term, material returns to self in isolation from other actors. A large number of conditions influence the prospects for collective action (Agrawal 2007; E. Ostrom 2007). Further, findings from research involving a variety of methods suggest that many of these relationships are context-specific (de Oliveira, Croson, and Eckel 2009).

To move beyond the conventional theory of collective action and the commons without getting mired in complexity, we need to build on theoretical developments related to three levels of analysis: (1) individual human behavior, (2) the microsituation including the immediate variables impinging on individuals in a collective-action dilemma, and (3) the broader social-ecological context. The need for three interrelated theoretical efforts is a tad overwhelming, but we need to recognize the importance of all three levels.

Reliance on the theory of human behavior derived from market theory is a core reason for earlier failures to explain why some resource users self-organize and others do not, as well as why some government policies to solve overharvesting work and others do not. The theory of human behavior used to explain and predict likely outcomes in social dilemmas must reflect the strong, accumulated evidence about human behavior in the field, in experimental settings, and in more recent models (E. Ostrom 1998). Focusing on a richer theory of human behavior, however, is not sufficient by itself. A better theory of human behavior alone cannot explain why individuals tend to behave more cooperatively in some contexts and not in others.

We know from extensive empirical research that the specific variables structuring the immediate microenvironment facing individuals have a strong impact on levels of cooperation. Whether the individuals who are interacting know one another, communicate, trust one another to cooperate, and have accurate information about the situation they are in, all affect the likelihood that individuals will cooperate in a dilemma situation, as we elucidate below. We need to integrate these findings into our theoretical understanding of the commons. Further, we also need to understand how the broader context, including the immense complexity of natural resource and political economic settings in which commons dilemmas occur, affect specific human interactions and outcomes.

The big challenge in updating the conventional theory is how to avoid the extremes of overly simple or overly complex theories. Ontological frameworks offer an analytical strategy for recognizing complexity without being overwhelmed by it. Ontology refers to the essence of reality. Our earlier references to ontology in chapter 1 concerned assumptions about the essential nature of reality in terms of causality, such as the relative influence of structure and agency, and the degree to which universal patterns exist. An ontological framework identifies the most essential features of complex systems. A linguistic construction, such as a concept, is seen as composed of subconcepts, which are in turn composed of sub-concepts, and further subconcepts. The multitier, ontological framework described later in the chapter (and in E. Ostrom 2007) begins to identify the many variables that may be involved in some types of collective-action dilemmas at one level, but are not involved in all collective-action dilemmas at all relevant levels.

We need to build a diagnostic theory of social-ecological systems, grounded in an ontological framework, to learn which attributes of a system—and potentially subtypes and even subtypes of subtypes of these attributes—are important in the analysis of one type of problem in a particular context. These attributes are likely to change as the problem changes and/or the context changes. We cannot present a finished product for these efforts in this chapter. These theoretical tasks will require further work by many scholars over many years. We can, however, build on the extensive research reported in parts II and III of this book to provide a better theoretical understanding and a more coherent framework for future work than was available several decades ago.

The rest of this chapter first provides a synopsis of the developments reviewed in parts II and III of the book. Then, we summarize current thinking about a behavioral theory of individual action. Next, we discuss the need to unpack the concept of context into a microsituational level and a broader scale. Then, we focus on the most relevant aspects of a microsituation that affect the likelihood of cooperation in social dilemmas. In the fifth section, we examine the broader scale affecting collective action. There we discuss an ontological framework for examining relevant contextual variables at a broader level that affect outcomes in diverse microsituations. We then propose a diagnostic approach that identifies the large sets and subsets of variables that potentially affect patterns of interactions and outcomes. This strikes a good balance between theoretical oversimplification and the complexity represented in context-specific explanations. We conclude with a brief overview of the challenges for future research.

SYNOPSIS OF RESEARCH DEVELOPMENTS REVIEWED IN PARTS II AND III

Garrett Hardin’s (1968) dramatic pronouncement that local users were inexorably trapped in overusing a commons appeared more than four decades ago. Given the consistency of Hardin’s prediction with the work of H. Scott Gordon (1954) and Anthony Scott (1955) before him, with predictions from the theory of collective action (Olson 1965), and with non-cooperative game theory of that era, few saw reasons to challenge it. A sufficient number of well-known examples existed where common-pool resources were severely overharvested that the theory was considered credible by many scholars and policymakers, and became the conventional theory of the commons.

The conventional theory was pristine in the simplicity of its model of human behavior but made strong assumptions about information conditions. Individuals are assumed to have complete information about the structure of the situation they are in, including the preferences of other actors, the full range of possible actions, and the probability associated with each outcome resulting from a combination of actions. Each individual is assumed to select the strategy leading to the best expected outcome for self. Thus individuals faced with a one-shot or finitely repeated social dilemma situation, with a payoff structure that brought more immediate returns if they did not cooperate while others did, would not cooperate.1 Regardless of the microsituational structure or broader context, all individuals in a dilemma situation would maximize short-term returns to self (see figure 9.1). No one would cooperate.

The theory presumed that external analysts could develop models showing how a preferred rule would change incentives leading to changes in actions so as to produce optimal outcomes. These optimal rules could hypothetically be imposed on participants who would change their behavior, but not their inner decision-making processes (see figure 9.2). Based on the conventional theory, many analysts thought that the only way to solve the commons problem was to impose a “solution” from the outside.

Fortunately, scholars who conducted case studies of diverse resource systems all over the world were not blinded by the conventional theory. They simply wrote about what they found in their field sites. In many instances, their findings contradicted the presumption that it was impossible for local users to self-organize. As discussed in chapter 2, the early case study findings were so widely scattered among different disciplines and types of resource systems that the challenge they represented to the validity of the conventional theory was not well recognized until the mid-1980s. The scholarly and policy world owes a considerable debt of gratitude to the National Research Council for organizing a Panel on Common Property Resource Management. The panel brought attention to the existence of not just one but hundreds of counterexamples to the predictions derived from the conventional theory of the commons. The possibility of collective action has now been confirmed in many field-based studies, experiments, and agent-based models. Because of the strong findings generated through a diversity of approaches, scholars, policy analysts, citizens, and officials now understand that collective action is possible and can address problems related to overuse of natural resources.

Successful collective action is not, however, the only possibility. Case studies have documented numerous examples of once-successful collective arrangements that failed to survive market pressures, government interventions, technological changes, demographic changes, or ecological changes. In other cases, collective action never emerged. What accounts for varied success in collective action to manage common-pool natural resources? The studies reviewed in parts II and III of this book provide numerous suggestions. These studies have highlighted the importance of (1) cognitive limitations and risk aversion, (2) social interactions and norms, and (3) interactions among contextual conditions.

Field studies and meta-analysis have shown that, in fact, shared resource systems (including irrigation works, fisheries, forests, rangelands, water systems, etc.) present management challenges that vary considerably. The conventional theory assumed that management of any shared natural resource could be modeled as a single-shot Prisoner’s Dilemma. If resource users value risk spreading over single-shot yields, however, as has been shown to be the case in some field studies, rewards for cooperative behavior may be considerable. Further, because of the variability and complexity of biological and physical dynamics affecting natural resources, the cognitive challenges presented by natural resource management also vary across settings. How can theory address the influence of cognitive limitations and risk on individual decision making and collective action?
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Fig. 9.1. Conventional theory of collective action.
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Fig. 9.2. Conventional solution to collective-action dilemmas.

In the lab, once subjects are enabled to talk about their puzzle in a face-to-face group,2 most develop joint strategies as well as the trust and reciprocity needed to carry out these strategies, contrary to the conventional theory. Within a few rounds, they reduce overharvesting substantially and improve their individual and joint outcomes. These findings echo behavior in the field where, as discussed in part II, many groups that use inshore fisheries, forests, irrigation systems, and pastures have used communication to develop a diversity of norms and rules to enable them to reduce overharvesting (Sandberg 2008). As we discuss in the next section, although social interaction certainly conveys information about the planned behavior of other actors, its role in establishing and enforcing norms seems to be at least as important for encouraging collective action. An improved theory must be able to account for normative influences on human behavior.

Field-based studies, experiments, and agent-based models have identified a large number of contextual variables that influence collective action, including microsituational conditions, such as group size and heterogeneity, and macroconditions, such as market pressures, property rights, and government policies. It seems that few if any of these variables influence collective action in a uniform manner. Evidence has mounted that the simple policy prescriptions that are so often recommended as panaceas—privatize, turn over to the government, or create communal rights—can also fail (see Berkes 2007; Brock and Carpenter 2007; Meinzen-Dick 2007; Wilson, Yan, and Wilson 2007). Simple solutions for complex problems are not likely to work. Considerable evidence has been gathered, from both the field and the laboratory, that outcomes are influenced by combinations of factors.

The importance of cognitive limitations and risk, social interactions and norms, and interactions among contextual variables has been confirmed in numerous studies based on case studies, cross-national comparisons, experiments, and agent-based models. Current theories of collective action do not fully address interactions among these conditions. The theoretical challenge has several aspects. An improved theory should offer the tools for simplification that are inherent in theoretical analysis while allowing for complexity. It should allow for complexity and contingency without losing sight of patterns that apply to multiple cases. And it should account for cases that were well explained by the conventional theory as well as the many cases that deviate from the older theory. The research reviewed in parts II and III of this book presents a challenge to theory but also provides building blocks for an improved theory. The next sections draw out those building blocks, beginning with movements toward a more general behavioral theory of human action.

TOWARD A MORE GENERAL BEHAVIORAL THEORY OF HUMAN ACTION

The clear and unambiguous predictions derived from the conventional theory of collective action have been replaced with a range of possible outcomes, including some that are far more optimistic. The theoretical and empirical enterprise has, however, become more uncertain and complex. Explanations can no longer rest entirely on the model of the individual facing a particular type of payoff function. Instead, as shown in figure 9.3, an explanation of cooperation must be based on individual learning and norm-adoption, as well as the influence of microsituational and broader contextual variables, in generating variable levels of cooperation. We believe that behavior is more directly influenced by the microsituational variables, which in turn are influenced by the broader contextual variables. However, some methodological approaches do not explicitly include the microsituational context and assume a direct link between broader context and observed behavior, indicated by the thin line in figure 9.3.

Scholars who yearn to have one simple theory to explain human behavior in all settings find this frustrating. It is particularly upsetting to have one theory—rational-choice theory—that explains how individuals achieve close-to-optimal outcomes in competitive market settings, but fails to explain how individuals will or will not cope with social dilemmas.3 Simply assuming that individuals are socialized into seeking better group outcomes does not explain the obvious fact that groups struggle with this problem and often fail to obtain jointly beneficial outcomes (Dietz, Ostrom, and Stern 2003). It is not an acceptable scientific strategy to hold onto a theory because it has done so well in one type of situation when it does not predict behavior well in many other types of situations.
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Fig. 9.3. Cooperation in collective-action dilemmas in behavioral theory.

We need to recognize that what has come to be called rational-choice theory is instead one model in a family of models that is useful for conducting formal analyses of human decisions in highly structured, competitive settings, as we discuss in chapter 6. It should be thought of as a model of human behavior when individuals face highly competitive settings and do not remain in the game unless they focus narrowly on benefits to self. As Alchian (1950) demonstrated long ago, competitive markets eliminate players who do not maximize profits. Further, markets generate limited, but sufficient, statistics needed to maximize profits. The institutional structure of a market rewards individuals who make economically rational decisions and who can then be modeled as if they were determinate, calculating machines. Predictions of the conventional model are well-supported empirically for behavior in competitive markets and other highly structured and competitive environments (C. Holt 2007; Lian and Plott 1998; V. Smith 1962; V. Smith and Walker 1993). When it is used successfully, the rational-choice model is largely dependent for its predictive power on the structure of the situation involved (Satz and Ferejohn 1994). In other words, the specific attributes of the situation within which individuals interact are more important in predicting outcomes than is the model of rational behavior and the assumption that the payoffs create a dilemma situation (Orbell et al. 2004).

In their effort to understand the extensive research that has challenged the validity of the model of rational behavior used so successfully in predicting behavior in highly competitive situations, scholars have attempted to modify this model at the margins to retain simplicity while accounting for deviations from the assumption that individuals maximize their own utility. These modifications posit other goals that humans appear to seek beyond immediate material benefits, or acknowledge cognitive limitations and varied attitudes toward risk. The fact that many participants cooperate even in one-shot social dilemma situations indicates that their preferences are not entirely dictated by the monetary payoffs they receive in the experiments. Thus allowing for norms and social preferences is necessary in explaining the dynamics of these action situations, but not sufficient for predicting cooperation.4

All of the detailed models of human behavior that have been developed to explain deviations from the conventional model predict behavior well in some nonmarket situations but do not make accurate predictions across a full diversity of social dilemmas (see Janssen and Ahn 2006). Thus it is unwise to settle on a single new model of individual behavior to replace the model of fully self-interested behavior. It is more productive to posit broad theoretical attributes of human behavior that can help explain why individuals act in particular ways in one situation versus another. The weight of an explanation for cooperation in social dilemmas must lie both in the general theory of human behavior and in specific characteristics of the microsituations they are in as they are embedded in a broader context.

Assumptions of a Behavioral Theory

A broader theory of human behavior views humans as adaptive creatures who attempt to do well given the constraints and opportunities of the situations in which they find themselves (or the ones that they seek out) (Jones 2001; Simon 1955, 1957, 1999). Humans learn norms, heuristics, and full analytical strategies from one another, from feedback from the world, and from their own capacity to engage in self-reflection and imagine a differently structured world. They are capable of designing new tools—including institutions—that can, for good or evil purposes, change the structure of the worlds they face. Multiple models are consistent with a behavioral theory of human actions, including a model of complete rationality when paired with specific models of repetitive, highly competitive situations.

Basically, a behavioral theory of human decision making in dilemma settings is based on three core assumptions:

1. Actors possess incomplete information about the structure of the situation in which they are interacting with others, but they may acquire more complete and reliable information over time, especially in situations that are frequently repeated and generate reliable feedback to those involved.

2. Actors have preferences related to achieving net benefits for self, but these are combined in many situations with other-regarding preferences and norms about appropriate actions and outcomes that affect their decisions.

3. Actors use a variety of heuristics in making daily decisions that may approximate maximization of net benefits (for self and others) in some competitive situations but are highly cooperative in other situations.

If, as we assume, decision making relies on learning and adaptation, other-regarding preferences and norms, and heuristics, then trust can play a central role in influencing the prospects for collective action. We discuss each of these basic assumptions and then draw out the implications for the centrality of trust.

INCOMPLETE INFORMATION WITH LEARNING

In most common-pool resource settings, it would be unrealistic to assume that all individuals make decisions in light of having complete information about all of the structural aspects of the situation they face. Instead of assuming that complete and perfect information is a universal property of the individual decision maker, in a behavioral theory one assumes that structural elements of a relevant situation affect the accuracy and completeness of the information that an individual possesses.

It is reasonable, for example, to assume full information when predicting behavior in laboratory experiments given the substantial effort that most researchers expend to provide all participants with the same and accurate information about the structure of the situation. Participants are informed of the number of other participants, the actions they can and cannot take, the payoffs for different combinations of actions, and whether the experiment will be repeated with (or without) the same linkage among participants. Individuals rarely have full and complete information in nonexperimental settings, but they do learn. Learning is more likely in a relatively simple situation that is repeated without major structural changes. One can assume that individuals learn more accurate information over time about other participants, the individual actions that are allowed or forbidden and how these are linked to outcomes, and their individual and joint payoffs. Learning is more difficult in structurally complex situations and when the structure of the choice situation changes unpredictably. Under these circumstances, actors may not learn, or they may draw inaccurate “lessons” from their experiences.

Learning takes many forms. In addition to gaining a better understanding of the structure of the choice situation, individuals learn norms and social rules, how particular individuals typically behave (reputations), and individual heuristics or rules of thumb to guide behavior in specific types of situations.5 We turn to these other forms of learning in the next two subsections.

NORMS AND OTHER-REGARDING PREFERENCES

In addition to learning more reliable information, individuals also learn norms. By norms, we mean that the individual attaches an internal valuation—positive or negative—to taking particular types of action in specific situations. Crawford and Ostrom (2005) refer to this internal valuation as a delta parameter that is added to or subtracted from the objective costs of an action or an outcome. Knack (1992) refers to negative internal valuations as “duty.” The strength of the commitment (Sen 1977) made by an individual to take particular types of future actions (telling the truth, keeping promises) is reflected in the size of the internal positive or negative weight (delta parameter) that they add to their preference function.

Analytically, individuals can be thought of as learning norms of behavior that are relatively general and fit a wide diversity of particular situations. Cox and colleagues posit that individual behavior in a particular setting is affected by an individual’s initial emotional or normative state and then by direct experience with others in a specific setting (J. Cox 2004; J. Cox, Friedman, and Gjerstad 2007; J. Cox, Sadiraj, and Sadiraj 2008). The underlying norms and direct experience in a particular setting combine to affect orientations toward reciprocity. There are multiple ways of representing these social preferences.6

Fairness and justice are among the norms used by many individuals in dealing with collective-action settings (Frohlich and Oppenheimer 1992). The maximal net return to a group may be obtained in a manner that is perceived to be fair or unfair by those involved—using the general concept that “equals should be treated equally and unequals unequally” (see Isaac, Mathieu, and Zajac 1991). Fehr and Schmidt (1999) propose another explanation for experimental observations, namely, inequity aversion, which is a dislike of unequal outcomes per se, independent of whether they have been the result of kind or of hostile intentions. When participants are symmetric in regard to all strategically relevant variables, the only real fairness issue relates to the potential capability of some to free-ride on others (Dawes et al. 1986). When participants differ, however, finding an allocation formula perceived by most participants as fair is far more challenging (Eckel and Grossman 1996; Rawls 1971). In most cases, however, theorists have argued that when participants think that a proposal for sharing costs and benefits is fair, they are more willing to contribute (Biel and Thøgersen 2007; Blount 1995).

Simply assuming that individuals adopt norms is not sufficient to generate a prediction of when individuals will or will not cooperate in a dilemma situation. As de Oliveira, Croson, and Eckel (2009, 19) point out, “individuals may have a stable preference to ‘do the right thing,’” but even with this stable preference, “observed behavior may vary by context because the perception of the ‘right thing’ would change.” Multiple aspects of particular situations combine to enhance the importance of following norms and valuing returns to others or of ignoring these. Factors such as not knowing who else is involved, or learning that others are not cooperating, may deter an individual—one who has strong norms or other-regarding preferences—from giving any weight to these in this situation. Who wants to be a sucker or to help those who are free-riders?

HEURISTICS

When theorists use a model of complete rationality, they assume that individuals have access to complete information—information about all potential actions that one could take, all outcomes that could be obtained, and all strategies that others could take. The conventional model also assumes that individuals will consider all available information when making decisions. In fact, many situations in life do not generate complete and accurate information about all potential actions, all outcomes, and all strategies. Even when individuals can acquire information, it may be costly for them to do so. In other situations, the volume and complexity of information is overwhelming. In most everyday situations, individuals use heuristics—rules of thumb—that they have learned over time regarding responses that tend to give them good (but not necessarily optimal) outcomes in particular kinds of situations. In frequently encountered, repetitive situations, such as those faced by pastoralists roving with their animals, individuals learn better and better heuristics that are tailored to particular situations. In other words, over time, individuals develop rough approximations of the benefits and costs of actions they can take in a particular setting. Individuals may also follow normative commitments without calculating the exact level of shame or pride they would experience for making a particular decision in a situation (Vatn 2009). With repetition and sufficiently large stakes, individuals may learn heuristics that approach best-response strategies and thus approach local optima (Gigerenzer and Selten 2001; Ortmann et al. 2008). Heuristics perform less well in responding to rapid changes, especially sudden shocks, and highly unpredictable conditions.

Theorists interested in collective action have examined the potentially positive effects of participants’ adopting simple heuristics when they are in a social dilemma situation. Morikawa, Orbell, and Runde (1995), for example, examine the efficacy of using the simple heuristic of “expect others to have the same dispositions as yourself.” They conduct a simulation where each agent in a population of ten thousand agents is matched to another agent. Two different versions of matching are considered: matching with one random individual from the whole population, or matching with an agent in close spatial proximity. Those simulated agents whose payoff is above the mean are multiplied by two, while those whose payoff is below the mean are eliminated from the simulation. Their simulations generate the prediction that the heuristic will be most valuable when social dilemmas occur among those in close proximity. Other heuristics, such as “always take your share,” may lead to negative outcomes in some situations.

Using a behavioral theory of individuals who learn from past history and current interactions in a situation, who are other-regarding (to some extent), and who hold internal norms related to their behavior, is still consistent with assuming that individuals do a rough benefit-cost calculation to evaluate which actions they should take or which heuristics to use in a particular situation. When the situation of concern is primarily commercial and framed by a competitive market, a researcher can gain a relatively reliable estimate of the expected financial benefits and costs of an action. If it is an over-time situation characterized by risk, the researcher has to make a rough estimate of the discount rate and how other participants would estimate the risks involved.

The Centrality of Trust

In situations where individuals can acquire a reputation for being trustworthy and for using positive and negative reciprocity, others can learn to trust those with such a reputation and begin to cooperate so as to sustain higher returns for all (Fukuyama 1995; E. Ostrom 1998; Rothstein 2005). Levels of trust can act as a heuristic guiding the choice among alternative norms. Thus at the core of an evolving theoretical explanation of successful or unsuccessful collective action is the internal link between the trust among participants in a common-pool setting—or a more general collective-action situation—and the increased probability that all participants will use reciprocity norms (see figure 9.4).

The conventional theory of collective action does not include any reference to the concepts of trust and reciprocity, even though the distinguished economist Kenneth Arrow (1974) had long ago pointed to the essential role of trust between partners as the most efficient mechanism for governing transactions. The prediction of an outcome was based entirely on the payoff function, so little theoretical attention was given to how contextual variables at multiple levels affect cooperation.7
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Fig. 9.4. Effect on cooperation of microsituational and broader contexts.

When some individuals initiate cooperation in a repeated situation, others may learn to trust them and be more willing to adopt reciprocity themselves, leading to higher levels of cooperation, even though cooperation may not reach 100 percent (Milinski, Semmann, and Krambeck 2002). And, when more individuals use reciprocity, gaining a reputation for being trustworthy is a good investment as well as having an intrinsic value. Thus levels of trust and reciprocity are mutually reinforcing. This also means that a decrease in either can generate a downward cascade leading to little or no cooperation—unless there are appropriate ways of sanctioning noncontributors that reverse a trend downward.

UNPACKING THE CONCEPT OF CONTEXT

Extensive research on collective action has shown that more people cooperate than is predicted by the conventional theory, but substantial variation in behavior exists across and within situations.8 We are less able to predict precise outcomes in collective-action situations than in highly structured competitive situations. With the extensive research reported in parts II and III of this book, however, we have gained further insights into how combinations of microsituational and broader contextual variables affect decisions made by individuals who learn the benefits and costs of cooperation, who value norms and returns to others to some extent, and who use heuristics rather than a full plan of action. Thus our next theoretical task is to begin to develop tools to help unpack the concept of context.

As mentioned in the introduction to this chapter, in addition to a better understanding of human behavior, movement beyond the conventional theory of collective action requires theoretical developments at two levels: the microsituation in which individuals directly act, and the broader context related to the social-ecological system in which individuals make decisions in the field. Analysis of the broader context requires a multitier ontological framework for unpacking the huge number of potential variables relevant to the diverse resource dilemmas that occur in field settings. We will defer that discussion until the next section of this chapter and focus now on context at the micro level.

THE MICROSITUATIONAL CONTEXT

In evaluating whether to trust that it is safe to cooperate (and that the chances of being a sucker are relatively low), individuals have to use information about the structure of the situation they are in—and the behavior of others that they may be able to observe over time. A social dilemma situation in which an individual has no information about who else is involved and makes an anonymous decision relieves many individual participants of the need to follow norms or value outcomes for others. It also enables a researcher to make a relatively clear prediction that a substantial proportion of individuals in such situations will not cooperate. Overharvesting tends to occur when resource users do not know who all is involved, do not have a foundation of trust and reciprocity, cannot communicate, have no established rules, and lack effective monitoring and sanctioning mechanisms.9

As discussed in chapter 6, subjects in an experiment presented with a common-pool resource problem substantially overharvest when they do not know who is in their group, receive no feedback on individual actions, and cannot communicate. One-shot experiments using double-blind designs, where the participants know that their decisions are kept anonymous and that even the experimenter will not know what they do, tend to generate the most self-regarding behavior. In a recent synthesis of dilemma experiments, Ebenhöh and Pahl-Wostl (2008) found that the level of cooperation was lowest in those experiments in which the identity of others was not known, anonymity was fully protected, and there was no chance to build a reputation.

The Impact of Microsituational Variables on Cooperation

Given the extensive results of experiments that use microsituational variables in their design and a behavioral theory of human action, we are slowly gaining confidence that we can explain and predict when participants in many social dilemmas related to the use of natural resources will achieve higher joint and individual payoffs. We are now able to move beyond resting all explanatory weight on models of human behavior or simply asserting that “context” makes a difference.10 The core problem that needs to be solved in order to increase cooperation is creating trust among participants that others are reciprocators, and that cooperating will not make an individual a sucker.

Thus we start with the prediction that participants in a repeated social dilemma are more likely to cooperate when they trust that other participants will cooperate, expect higher benefits than costs, and do not think that noncontributors will take advantage of contributors (Frohlich and Oppenheimer 2001). It is easier to evaluate these hypotheses in laboratory experiments than in field settings.11 With repetition of the experimental conditions and replication of them by other scholars, one can assess whether (1) a particular situational variable has a consistent, predicted impact on behavior in a diversity of settings; (2) its impact depends on the combination of structural variables present; or (3) it had an impact in one setting only and should not play a role in future theoretical development. The following six microsituational variables have been found to increase trust and positive outcomes in multiple experimental social dilemmas.

  S1 High marginal per capita return of cooperation. If mpcr is high, each individual can recognize that his/her own contributions make more of a difference than they would with low marginal per capita returns, and that others are more likely to recognize this and contribute.

  S2 Security that contributions will be returned if not sufficient. If an individual’s contribution will be returned if not enough others contribute, each individual is safeguarded against being a sucker and is more willing to contribute.

  S3 The reputations of participants are known. Even when individuals may not know specifically with whom they are clustered, knowing enough about fellow participants’ past history of being a contributor is likely to increase cooperation levels when the reputation is positive.

  S4 Longer time horizon. Participants can reason with themselves that showing a willingness to contribute early may lead others to contribute, and the longer the time horizon involved, the better the return on individual investment. In one-shot settings, cooperation is higher than conventional theory predicts, but some participants will not cooperate at all.

  S5 Capability to choose to enter or exit from a group. This enables participants to enter microsettings where others are cooperating at a higher level and to leave when they are dissatisfied with outcomes.12

  S6 Communication is feasible with the full set of participants. Even sending structured messages to each other can increase trust. When discussion is organized in a face-to-face manner, the way words are spoken, facial expressions, and physical actions help individuals assess the trustworthiness of others and the willingness to contribute. Participants frequently use this opportunity to convince each other of the appropriateness of a norm that they should follow. Even when participants have unequal assets for investing in a public good or common-pool resource, being able to communicate about alternative formulas that could be used to achieve a fair distribution of costs and benefits can help increase trust and joint payoffs.13

The above six structural variables have been shown in multiple microsituations to have a positive impact on levels of cooperation. Three structural variables are associated with a diversity of outcomes.

  S7 Size of group. When individuals face a public goods problem, they are more likely to contribute in larger groups than in smaller groups. In a public goods situation, cooperation by any individual increases the nonsubtractive benefits to all without affecting individual costs. Contrariwise, in a common-pool resource, each unit harvested by one individual is subtracted from those available to others. As the group gets larger, the fear of being a sucker (by not harvesting while others harvest) may increase.

  S8 Information about the average contributions is made available. In public goods settings, cooperation levels tend to shift downward over time, and where individuals see that downward trend, they also tend to stop contributing. In a common-pool resource, information about past overuse may lead some individuals to pull back and harvest less out of fear of losing all future opportunities, while others might increase harvesting.

  S9 Sanctioning capabilities. Depending on how a sanctioning capability is established, the ratio of the cost of sanctioning, and the cost of being sanctioned, whether rewards can also be issued, and whether there is communication, some situations with sanctioning capabilities allocated to individuals increase joint returns, and joint returns are decreased in others. One has to examine the effect of sanctioning capabilities on the levels of trust or distrust they engender.

There is a tenth structural variable that differs across microsituational variables and usually is associated with low levels of cooperation:

S10 Heterogeneity in benefits and costs. When it appears to some participants that others will receive more benefits without paying more costs, those with fewer assets may be unwilling to contribute—especially if there is no way to communicate about how to share costs and benefits.14 Heterogeneity in positions and in access reflects differences in power. Small subgroups can create effective arrangements to appropriate more resources for themselves and suppress access to others. Olson (2000) developed the notion of “stationary bandits” to explain such rent-seeking behavior.

The substantial number of carefully designed experiments that have been conducted by researchers in many laboratories (as well as in related field experiments) provides a solid empirical foundation for developing this initial list of microsituational variables that affect levels of cooperation, as illustrated in figure 9.5. The list of variables, as well as the identification of subcategories of variables, is likely to grow over time as more experimental research is undertaken related to collective action. Currently, these variables have been used primarily to structure microsituations in order to test theory. They can also be used diagnostically in efforts to understand, and potentially modify, microsituations, such as small work-teams, where cooperation is low.

The Challenge of Linking Contextual Scales

Several recent efforts to conduct the same experiments in a variety of field settings illustrate that behavior is affected both by the microsituational variables used in conducting an experiment and by the broader contextual variables that affect the field settings where experiments were run. Henrich et al. (2004, 2005), for example, decided to ascertain whether the findings from lab experiments with undergraduate students enrolled in universities located in developed countries would stand up at all when conducted in multiple developing countries. They conducted a series of ultimatum and public goods games in fifteen small communities located in Africa, Asia, and Latin America. Two major findings from this study help to explain why microsituational and broader contextual variables are both important in the understanding of cooperation.

First, Henrich and colleagues found that behavior and outcomes were broadly similar in most of the same experimental games conducted across the societies included in their study. Second, they found that the culture and environment in which an experiment was conducted also affected the behavior of participants and the outcomes. In societies where individuals engaged in little trade or other forms of cooperative behavior, participants were the least cooperative in the experiments. In societies organized around trade and team efforts, participants were most cooperative. As discussed in chapter 6, colleagues in Colombia have also found not only similarities in experimental results across diverse field settings in the same country, but also some variations due to different ecological and historical factors of a field site (Cardenas 2000, 2003; Cardenas, Janssen, and Bousquet forthcoming; Lopez et al. forthcoming).
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Fig. 9.5. Microsituational variables affecting trust and cooperation in collective-action dilemmas.

The link between situational variables and the capacity of participants to gain trust and cooperate in microsituations, such as those found in laboratory experiments or small groups who harvest together from a resource, is easier to explain than is the link from broader contextual variables to level of cooperation in field settings. The vastly more numerous contextual variables observed in the field, and the challenge of measuring them precisely, make theoretical predictions related to field studies far more difficult. And yet research conducted in the field, in field laboratories, and through the use of agent-based models repeatedly confirms that the broader context influences the likelihood of cooperation. In the next section, we argue that a diagnostic theory grounded in an ontological framework begins to offer the tools needed to tackle the challenge of studying the influence of broader contextual variables as well as their interactions with specific microsituations and general processes of human behavior.

THE BROADER SCALE AFFECTING COLLECTIVE ACTION

A crucial challenge at the current stage of development is the need to move toward theories of collective action and common-pool resources that acknowledge complexity and multiple levels of analysis, yet offer meaningful analytical leverage, can be tested, and can be improved over time. To accomplish this difficult task, we need to recognize the importance of developing ontological frameworks and diagnostic theories, and learn how to use both. The Institutional Analysis and Development (IAD) framework first developed in the early 1980s (see chapter 2) is an ontological framework that has been useful in organizing empirical research, but has not included as many ecological variables as are needed in future research.

Diagnostic theories have been developed over time in medicine, biology, and information sciences to enable scholars to understand causal processes within complex, nested systems. Answers to initial research questions identify further questions that need to be addressed in a repeated process until one has found answers to illuminate the causal processes that are leading to a set of outcomes of interest. Since there are many potential dependent variables to explain, one needs to develop a set of related theories rather than just a single theory. Ontological frameworks complement the development of powerful diagnostic theories.

Ontological Frameworks

Ontological frameworks are widely used in biology, medicine, and informatics to lay out the nested nature of the elements of a complex system (Madin et al. 2007; Salafsky et al. 2008). When we have a medical problem, for example, a doctor will ask us a number of initial questions and take regular measurements. In light of that information, the doctor proceeds down a medical ontology to ask further and more specific questions (or prescribes tests) until a reasonable hypothesis regarding the source of the problem can be found and supported. Ecologists study problems occurring within ecological systems, and their ontology of questions depends on the specific processes and problems they are studying in a particular area. A biologist may be interested in the growth patterns of one particular mammal living in that ecology. The research questions asked about the life patterns of a particular animal (including humans) differ substantially from those asked about other animals, or about an ecology composed of the interaction of many animals and plants. Further, a biologist would expect that the processes related to a specific animal will differ somewhat when that animal is studied in different ecological zones.

Doctors, biologists, and ecologists are more comfortable than are social scientists with the notion of analytic systems within systems within systems, where the researcher has to determine the appropriate system—and variables within it—to address a particular set of questions. Within the social sciences, Herbert Simon (1985, 196) introduced a concept that he called a hierarchic system,15 by which he meant

a system that is composed of interrelated subsystems, each of the latter being in turn hierarchic in structure until we reach some lowest level of elementary subsystem. In most systems in nature it is somewhat arbitrary as to where we leave off the partitioning and what subsystems we take as elementary.

When we think about a particular collective-action problem, we need to think about which of the attributes of a system are likely to have a major impact on the patterns of interactions and outcomes to be explained. The researcher picks the focal system to address a particular set of questions and the relevant variables operating at that level for addressing this question. To address an interesting question, one usually also examines processes occurring at one or two levels above and below that focal system. No focal system is correct for all questions. Nor is there a set of variables at any particular level that is always involved for any of the important questions a researcher may want to address.

An Ontological Framework of Social-Ecological Systems

As a point of departure, we draw on a multitier framework first presented in an article titled “A Diagnostic Approach for Going beyond Panaceas” (E. Ostrom 2007). The broad first tier of this framework relates resource systems and their units with governance systems and users that together generate interactions and outcomes (see figure 9.6). An initial unpacking of the first tier leads to a very large set of variables that may characterize any of the basic systems identified at the first tier (see discussion of table 9.1 below). The second-tier variables may be further unpacked into third-, fourth-, or fifth-tier variables—depending on the question being asked and whether different subtypes of a variable tend to generate different outcomes in particular types of processes.

The framework can be used to study a wide variety of questions related to any particular resource system, ranging in scale from a small inshore fishery to the global commons. A scholar interested in explaining a particular puzzle would first identify the type and size of a resource system, its resource units, the governance system related to it, and the users that are relevant for answering that question. The question might be why fishers in Kafue Flats fisheries of Zambia do not engage in collective action (Haller and Merten 2008), or why two fishery communities on the coast of Mexico were able to self-organize while a neighboring community was not (Basurto and Ostrom 2009).

Scientists trying to understand multiple cases that vary in regard to the first tier identified in figure 9.6 need to design research so that cases are broadly similar in regard to either the left or the right side of the figure. Thus a social scientist may want to hold the resource system and its units constant for a particular study, so these are not different while the scholar is trying to understand the impact of diverse rules on user behavior leading to outcomes. An ecologist, on the other hand, might want to hold the governance systems and attributes of users relatively constant in choosing cases to study so that differences in the resource system can be examined without substantial simultaneous interaction with social structure.
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Fig. 9.6. The first tier of a framework for analyzing a social-ecological system. Source: Adapted from E. Ostrom 2007, 15182.

The broad social-ecological system (SES) framework presented in figure 9.6 provides a “frame” for our earlier focus on how microsituational variables impact on the core relationships in a social dilemma. In figure 9.7, we illustrate the nesting of microsituations examined in figure 9.5 within the broader context of figure 9.6. By doing this, we illustrate the complexity of relationships between the broader context of a situation as it impacts the structure of the situation of the actors at the micro level. While some explanations of outcomes may focus more at a microsituational level and others at a broader level, both are needed at times to explain delicate relationships between the broader context and the microsetting.16

To begin to diagnose causal patterns that affect interactions and outcomes, one needs to incorporate a subset of “second-tier” contextual variables that are contained within the first tier identified in figure 9.6 that have an impact on outcomes. The list of second-tier variables (and two third-tier variables) in table 9.1 constitutes an initial effort to help group and classify important variables in an ontology of potential importance for the analysis of multiple theoretical puzzles related to SES outcomes. Table 9.1 does not contain the “final” list of potentially relevant second-tier SES variables. As more research is undertaken, the framework will be improved over time.

[image: Image]

Fig. 9.7. SES broader context as affecting microsituations.

Listing a variable in a framework is not equivalent to developing a well-defined theoretical question. No theory would include all of the second-tier variables (or the many third- and fourth-tier variables) that affect some of the important processes occurring within SESs. A list of variables is not a theory. The intention of developing the SES framework is to help scholars, officials, and citizens to understand the potential set of variables and their subvariables that can be important in analyzing diverse theoretical questions related to the governance of resources.

Predicting Self-Organization Drawing on the SES Framework

When will users invest in making rules related to their use of a common-pool resource? This is an important question to which a very general theoretical answer can be given. Users of a resource system will continue to harvest resource units, without trying to self-organize, unless they perceive that the benefits they would receive from a change in their rules will be greater than the costs involved (Axtell 2009; E. Ostrom 2001, 2009b). Appendix 9.1 contains a short formal theoretical analysis of the benefit-cost analysis involved in changing rules. The conclusion of this theory is that when the expected benefits of changing of rules exceed the perceived costs of this effort for a winning coalition of users, the users will choose a new set of rules. Otherwise, they will continue with the old.

TABLE 9.1
Second-tier variables in framework for analyzing a social-ecological system
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Source: Adapted from E. Ostrom 2007, 15183.

The prediction of the formal theory is clear. The challenge in doing empirical fieldwork, however, is that accurately measuring the perceived benefits and costs for the users of an SES is almost impossible. The broader contextual variables that affect perceived benefits and costs differ substantially across settings but can be measured more reliably than individual perceptions. To diagnose when users are likely to invest in self-organization in field settings, one needs to relate broad contextual variables to the likely benefits and costs perceived by individuals in specific contexts.

Given the extensive fieldwork of scholars focused on explaining collective-action outcomes related to natural resources, as summarized in part II, considerable consensus exists about the set of variables that affects the probability of users’ developing or changing rules.17 We identify below a subset of twelve second- and third-tier variables that are among the most frequently identified variables in empirical studies as affecting whether users will self-organize. We also have placed a star next to these twelve variables on table 9.1. While prior research has found that these variables tend to affect the likelihood of self-organization, this finding should not be equated with an assertion that any of the variables listed below is always associated with success or failure in avoiding the tragedy of the commons. Rather, it is the overall combination of these variables in particular settings that affects how participants judge the benefits and costs of new operational rules, and how trust and reciprocity have developed in a setting.18

The identified set of variables related to resource systems includes

Size of resource system (RS3)

Productivity of system (RS5)

Indicators of the productivity of system (RS5a)

Predictability of system dynamics (RS7)

Multiple attributes of resource units are potentially relevant. One that has been frequently identified is

Resource unit mobility (RU1)

The variables related to users that are potentially important include

Number of users (U1)

Socioeconomic attributes of users (U2)

Leadership (U5)

Norms/social capital (U6)

Knowledge of social-ecological system (U7)

Importance of resource (U8)

Many of the variables related to the governance system will also be important. Empirical studies (see, for example, Haller and Merten 2008) have repeatedly shown that having collective-choice autonomy to make one’s own rules (a third-tier variable) is important:

Autonomy to make own operational rules (GS6a)

Diagnosing Institutional Change

In analyzing empirical cases, the researcher or policy analyst must try to diagnose how the above factors affect the expected potential benefits and costs that users in a particular setting face if they continue old rules or attempt to change them. One would start with the listed variables and ask how they are likely to affect the benefits and costs of users. In particular cases, other variables may enter the diagnostic analysis.

The starred attributes of a resource system are likely to affect the perceived benefits and costs of institutional change in the following ways. The size (spatial extent) of a resource system (RS3) is most likely to be related in a curvilinear way to the likelihood of users’ organizing. Very large resources are less likely to be self-organized owing to the high costs of defining and monitoring boundaries as well as the challenge of gaining solid ecological knowledge. Very small resources may not generate a sufficiently valuable flow of products to make it worth the time and effort of users to engage in self-organization.

If a resource system is highly productive (RS5), users may see few reasons to invest costly time and effort in organizing, as there is no apparent need. On the other hand, if the resource is already substantially degraded, the high costs of organizing may not generate sufficient expected benefits. Thus self-organization is more likely to occur after users observe some scarcity, but not too much (Wade 1994). The danger users face, however, if they do not organize a relatively productive resource is that rapid, exogenous shocks, such as landslides or fires, might occur that lead to a change in relative abundance of the resource units, and users may not adapt quickly enough to new circumstances (Libecap and Wiggins 1985). That is why having frequently available, reliable indicators about the conditions of a resource (RS5a) is also important. It affects the capacity of users to adapt relatively quickly to changes that could adversely impact their long-term benefit stream (Moxnes 1998).

A resource flow that is highly predictable (RS7) is much easier to understand and manage than one that is erratic.19 This is true both for the users themselves and for public officials who may have acquired management responsibilities for a resource of a particular type in a region (Brock and Carpenter 2007). With erratic patterns, it is difficult for users (or for scientists and government officials) to judge whether changes in the resource stock or flow are due to overharvesting or to random exogenous variables. Unpredictability of a resource system may lead users to create a larger common-property unit to increase the predictability of resource availability somewhere in the larger unit (Netting 1972; Wilson and Thompson 1993).

The attributes of the users themselves also affect their expected benefits and costs. The number of users (U1) who rely on a particular resource system may affect the likelihood of self-organization, as discussed in multiple field studies reviewed in part II. The size of a group affects the transaction costs of coming to an agreement as well as the ongoing costs of monitoring the activities of other users. If a group is not large enough to take on the multiple responsibilities of self-organization, however, small size may not be an asset (Agrawal 2001a). As discussed in part II, field studies have also identified multiple socioeconomic attributes of users (U2), including wealth and heterogeneity, that affect whether self-organization occurs. As Libecap and Wiggins (1985) argue, asymmetric private information about heterogeneous assets may adversely affect the willingness of participants to agree to a reduction in their use patterns before considerable damage is done to a resource.

Prior experience with other forms of local organization and development of local leadership (U5) greatly enhances the repertoire of rules and strategies known by local participants as potentially useful to achieve various forms of regulation (Coward 1977; Gooch and Warburton 2009; Wade 1994). Further, users are more likely to agree upon rules whose operation they understand from prior experience, than upon rules that are introduced by external actors and are unfamiliar. Given the complexity of many field settings, users face a difficult task in evaluating how diverse variables affect expected benefits and costs over a long time horizon. In many cases, it is just as difficult, if not more so, for scientists to make a valid and reliable estimate of total benefits and costs and their distribution (Wilson, Yan, and Wilson 2007).

Users who share norms, and trust one another (U6) to keep agreements and use reciprocity in their relationships with one another, face lower expected costs in efforts to achieve better outcomes, as well as lower costs of monitoring and sanctioning one another over time. Users who lack trust at the beginning of a process of organizing may be able to gain trust over time if they initially adopt small changes that most users follow before trying to make major institutional changes. If users do not share a common understanding of how complex resource systems operate (U7), they will find it extremely difficult to agree on future joint strategies. Given the complexity of many common-pool resources—especially multispecies or multiproduct resources—understanding how these systems work (U7) may be challenging even for users who make daily contacts with the resource. In resources that are highly variable (RS7), it may be particularly difficult to understand and to sort out those outcomes stemming from exogenous factors and those resulting from the actions of users. And as Brander and Taylor (1998) have argued, when the resource base itself grows very slowly, population growth may exceed the carrying capacity before participants have achieved a common understanding of the problem they face. Of course, this is a problem facing officials as well as users. Users with many other viable and attractive options, who thus discount the importance of future income from a particular resource, may prefer to “mine” one resource without spending resources to regulate it (Berkes et al. 2006). They simply move on to other resources and become “roving bandits,” since they assume that other resources will be available to them. If users do not obtain a major part of their income from a resource (U8), the high costs of organizing and maintaining a self-governing system may not be worth their effort.

Autonomy at the collective-choice level (GS6a) tends to lower the costs of organizing. A group that has little autonomy may find that those who disagree with locally developed rules seek contacts with higher-level officials to undo the efforts of users to achieve their own new rules. With the legal autonomy to make their own rules, users face substantially lower costs in defending their own rules against other authorities.

Linking these broader contextual variables to a theory of institutional change does not lead to a conclusion that most users using common-pool resources will undertake self-governed regulation.20 Many settings exist where the expectation should be the opposite: users will overuse the resource unless efforts are made to change one or more of the variables affecting perceived costs or benefits (Berkes 2007; Meinzen-Dick 2007). Given the number of variables that affect these costs and benefits, many points of external intervention can enhance or reduce the probability of users’ agreeing upon and following rules that generate higher social returns (Nagendra 2007). Governments, for example, decide whether to extend autonomy to local groups (GS6a), while NGOs interested in enhancing conservation may invest in training leaders (U5) and building social capital (U6).

Diverse microsituations coexist within broader contexts. Both social scientists and policymakers have a lot to learn about how these micro and broader variables operate at multiple levels and interactively in field settings. There are at least two major challenges. First, microsituations may not be visible to field researchers who have to rely on broader contextual variables when doing research. One of the advantages of case studies, as discussed in chapter 2, is that a researcher who spends extended time in a study site may learn about the presence of smaller, informal groups that either enhance or detract from cooperation at the level of the resource system itself. Second, interactions between diverse microsituations and broader contextual settings present a tremendous analytical challenge. One of the advantages of the Nepal Irrigation Institutions and Systems (NIIS) and International Forestry Resources and Institutions (IFRI) research programs described in chapters 4 and 5 is that they collect data about the broader context as well as microsituational variables, such as extensive information about user groups. The repeated finding that user monitoring is strongly associated with better forest conditions is an example of the importance of microsituational variables as well as the broader contextual variables related to the size of the forest, who owns it, the total number of users, and the like.

Aspects of the larger, macroinstitutional structure surrounding a particular setting may also affect the perceived costs and benefits. Thus external authorities can do a lot to enhance or impede the likelihood and performance of self-governing institutions. Further, when the activities of one set of users have “spillover effects” on others, external authorities can either facilitate processes that allow multiple groups to solve conflicts arising from negative spillovers or take a more active role in governing particular resources themselves.

Researchers and public officials need to recognize the multiple manifestations of these theoretical variables in the field. Users may be highly dependent on a resource (U8), for example, because they are in a remote location and few roads exist to enable them to leave. Or they may be located in a central location, but other opportunities are not open to them owing to lack of training or a discriminatory labor market. Users’ discount rates in relation to a particular resource may be low because they have lived for a long time in a particular location and expect that they and their grandchildren will remain in that location, or because they possess a secure and well-defined bundle of property rights to this resource. Reliable indicators of the condition of a resource (RS5a) may result from activities that the users themselves perform—such as regularly shearing the wool from sheep (see Gilles and Jamtgaard 1981)—or because of efforts to gather reliable information by researchers or by external authorities (Basurto 2008; Blomquist 1992; Blomquist and Ostrom 2008). Predictability of resource units (RS7) may result from a clear regularity in the natural environment of the resource or because storage has been constructed in order to even out the flow of resource units over both good and bad years (Schlager, Blomquist, and Tang 1994). Users may have autonomy to make their own rules (GS6a) because national law formally legitimates local self-governance or because national government is weak and unable to exert authority over resources that it formally owns.

When the benefits of organizing are commonly understood by participants to be relatively high, users lacking many of the attributes identified above as conducive to the development of self-governing institutions may still overcome their liabilities and establish effective agreements. The crucial factor is not whether all contextual attributes are favorable. Most important is the relative size of the expected benefits and costs they generate as perceived by the participants who constitute a winning coalition given the collective-choice rules in use. All of these variables potentially affect the expected benefits and costs of users, but there may be other contextual variables that are highly relevant in a particular case. It is difficult, however, particularly for outsiders, to estimate their impact on expected benefits and costs given the difficulty of making precise measures of these variables and weighing them on a cumulative scale.21

Even in a group that differs on many variables, if at least a minimally winning subset of users harvesting from an overused but valuable resource are dependent on it (U8), share a common understanding of their situation (U7), trust one another (U6), and have autonomy to make their own rules (GS6a), it is more likely that they will estimate that the expected benefits of governing their resource are greater than the expected costs. Whether the rules agreed upon distribute benefits and costs fairly depends on the collective-choice rule used, the history of this group, and the type and degree of heterogeneity in the community.

CHALLENGES FOR FUTURE RESEARCH

In addition to the growing consensus concerning the contextual variables most likely to enhance self-organization, many unresolved issues still exist about collective action and the commons. The research findings in parts II and III of this book have led to cumulative understanding in many regards, but have also generated debate about the effect of scale, heterogeneity, and dynamics on collective action. Understanding the multiple effects of scale, heterogeneity, and dynamics is among the major challenges of future research on the commons.22

In regard to the effect of the scale and heterogeneity of a user group and/or of the resource units produced by a resource system, research findings from field studies are diverse. One of the problems with a focus on size of group as a key determining factor is that many other variables change as group size increases. If the costs of providing a public good related to the use of a common-pool resource, say a monitoring system, remain relatively constant as group size increases, then increasing the number of participants brings additional resources that could be drawn upon to provide the benefit enjoyed by all. On the other hand, if one is analyzing the transaction costs of arriving at acceptable allocation formulas, group size may exacerbate the problems of self-governing systems. Future work will need to focus on the combinations of variables that impact on incentives and outcomes rather than presuming that one variable—such as size of group—determines results.

Scale is also important regarding a full SES. A social-ecological system can be considered to function as a nested, hierarchical structure, with processes clustered within subsystems at several scales (e.g., the farm, region, and state) (E. Ostrom and Janssen 2004). The subsystems are semiautonomous, but cross-scale interactions do occur. For effective governance, the different spatial and temporal scales of social and ecological processes need to be taken into account, leading to a “multilevel” governance approach (Delmas and Young, 2009; Duit and Galaz 2008; Vatn 2009; O. Young 2006; O. Young et al. 2006).23 A multilevel approach will experience challenges due to asymmetries in leadership, relevant knowledge of social and ecological processes at different levels of scale, and differences in dependence on resources. The scale of ecological processes affects the cost of monitoring. To measure effectiveness of climate-change policies, for example, researchers must monitor many different processes at the global and regional scale over long periods of time.

Studying the dynamics of SESs is a major priority for future work (Levin 1999). The characteristics of the resource users and the government system evolve over time owing to technological development, deriving new knowledge, and changing norms and knowledge. Ecological systems evolve and adapt continuously at different temporal and spatial scales. Change might be triggered by predictable cycles, such as seasonal variability, or unpredictable events, such as fires and disease outbreaks. Changes in regime type, government, and policy influence natural resources and the local-level institutions for their management by shaping incentives related to resource use and the scope for local autonomy by resource users. The dynamics of political competition and coalition formation can alter political priorities and influence policy implementation and enforcement, even in the absence of changes in government or policy. If effective and durable institutional arrangements are to be crafted, these temporal and spatial dynamics need to be taken into account (Janssen, Anderies, and Ostrom 2007). It is important to find ways to undertake combined studies of social-ecological systems over time (similar to the IFRI research program discussed in chapter 5) so that future understanding and policies are based on a knowledge of dynamics as well as on static relationships for both the social and the ecological subsystems.

The effects of scale, heterogeneity, and over-time dynamics represent analytical challenges because they involve large numbers of variables in complex, multilevel relationships. An ontological framework along the lines sketched in this chapter provides a tool for disentangling specific relationships while keeping the larger, multilevel picture in sight.

CONCLUSION

The conventional theory of common-pool resources, which presumed that external authorities were needed to impose new rules on those users trapped into producing excessive negative externalities on themselves and others, should be considered a special case of a more general theoretical structure. On the basis of a behavioral theory of human action, microin-stitutional analysis, and the analysis of broader social-ecological systems, we now know that the users of some resource systems are trapped into massive overuse, but that this is not the only outcome. When a winning coalition of users concludes that the expected benefits from creating and following their own rules (as well as modifying them over time) exceed the immediate and long-term expected costs, they are likely to reformulate these rules. When users cannot communicate and have no way of gaining trust through their own efforts or with the help of the macroinstitutional system within which they are embedded, the prediction of the earlier theory is supported. Ocean fisheries, the stratosphere, and other global commons come closest to the appropriate empirical referents.

If users can engage in face-to-face bargaining and have autonomy to change their rules, they may well attempt to organize themselves. Whether they organize depends on attributes of the resource system and the users themselves that affect their trust in one another and the benefits to be achieved and the costs of achieving them. Whether their self-governed enterprise succeeds over the long term depends on whether the institutions they design sustain high levels of trust, as well as on the conditions of the resource itself. Users or policymakers who design systems with well-defined boundaries, provide arenas for conflict resolutions and internal policymaking over time, and arrange methods for monitoring and sanctioning nonconformance, are more likely to be successful over time. The design principles of robust social-ecological systems discussed in chapter 4 do themselves appear to be robust given that a substantial number of scholars have examined their relevance for the sustainability of SESs and found them to characterize a substantial number of cases for which overtime data are available (M. Cox, Arnold, and Villamayor-Tomas 2009).

The theory of common-pool resources has progressed substantially during the past half century. There are, however, many challenging puzzles to be examined in future work.

 

APPENDIX 9.1

A Theoretical Puzzle: Why Do Some Resource Users Self-Organize and Others Do Not?

LET US POSIT that each user (i ⊂ U) of a resource system compares the expected net benefits of harvesting, using the old operational rules (GS5O) in use—which may be open access—with the benefits they expect to achieve using a new set of operational rules (GS5N). Each user i must ask whether his/her incentive to change (Di) is positive or negative.
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If Di is negative for all users, no one has an incentive to change and no new rules will be established. If Di is positive for some users, they then need to estimate three types of costs:

   C1: up-front costs of time and effort spent devising and agreeing upon new rules;

   C2: the short-term costs of implementing new rules; and

   C3: the long-term costs of monitoring and maintaining a self-governed system over time.

If the sum of these expected costs for each user exceeds the incentive to change, no user will invest the time and resources needed to create new institutions. Thus, if
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for all (i ⊂ U), no change occurs. But if, for at least one coalition K ⊂ U, there is a “winning coalition” given the rules-in-use such that
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it is likely that new rules will be chosen.

Some may perceive positive benefits after all costs have been taken into account, while others perceive net losses. Consequently, the local collective-choice rules (GS6a) used to change the day-to-day operational rules related to the resource affect whether an institutional change favored by some and opposed by others will occur. No guarantee exists that any such decisions taken in the field will be optimal. In field settings, everyone is not likely to expect the same costs and benefits from a proposed change.

If there are substantial differences in the perceived benefits and costs of users, it is possible that a minority of users will impose a new set of rules that strongly favors those in the winning coalition and imposes losses or lower benefits on those in the losing coalition (Thompson, Mannix, and Bazerman 1988). If a local chief or other notable has dictatorial powers at the collective-choice level, then only this single person has to estimate that the costs of changing a rule are less than the benefits of a new rule. In this case, of course, there may not be widespread benefits for other members of the group. If expected benefits from a change in institutional arrangements are not greater than expected costs for many of the relevant participants, however, the costs of enforcing a change in institutions will be much higher than they will be when most participants expect to benefit from a change in rules over time. If the group relies on majority rule or a larger collective-choice rule, and if there are several such coalitions, the question of which coalition will form, and thus which rules will result, is a further theoretical issue (see Bianco et al. 2006; Shepsle 1989; and others on coalition building in collective-choice settings). Groups living at the frontier of settlements may need to achieve close to unanimity on a change in their norms rather than being able to choose a new operational rule through some accepted collective-choice process.

Obviously, if one could obtain valid and reliable measures of the perceived benefits and costs of collective action for those involved, those data would be the core information needed to predict when collective action to change rules would occur. Gaining information about specific benefits and costs perceived by users at the time of collective-action decisions is, however, next to impossible. Thus gaining information about the attributes of resource systems and their users (as well as their autonomy to make rules) is an essential step to increase capabilities of diagnosing why some groups do overcome the challenge of collective action and others do not.

 



This appendix draws on an earlier theoretical analysis presented in E. Ostrom (2001).


CHAPTER TEN

Learning from Multiple Methods

IN CHAPTER 1, we introduced four themes: (1) the interlinking of methodological debates with theory development, (2) the advantages and limitations of multiple methods and collaborative research, (3) practical constraints on methodological choices, and (4) the often problematic influence of career incentives on methodological practice. These themes recur throughout this book. We have shown how theoretical puzzles encourage methodological innovation. For example, scholars turned to meta-analysis to make sense of findings from large numbers of case studies (see chapters 3 and 4). More scholars are now developing agent-based models to account for observed behavior in the field and the lab that is inconsistent with conventional models of decision making (see chapters 7 and 8). Evidence generated by each method has also prompted fundamental rethinking of theory. To revisit just two examples, case studies supported conceptual refinements related to property rights (see chapter 2), and the importance of communication in repeated experiments necessitated a rethinking of assumptions about human behavior (see chapter 6).

Thus each method discussed in this book contributes to ongoing theoretical development.1 Yet, if each method offers distinctive strengths, each also has important limitations, as we have acknowledged. The internal validity of well-designed lab experiments is usually strong, but external validity is subject to challenge. On the other hand, the external validity of well-designed, large-N field studies is usually strong, but may lack internal validity when researchers are trying to sort out specific causal processes. This book has also drawn attention to many practical challenges—including the influence of career incentives and limited budgets—that constrain methodological choices. We have provided examples of diverse strategies for addressing these challenges. Many of the most exciting responses to theoretical and methodological challenges have involved interdisciplinary research teams and the use of multiple methods.

In this chapter, we look more closely at the opportunities and challenges associated with research that combines multiple methods and disciplines. In doing so, we address each theme for this volume. First, noting that methodological breakthroughs have often played a catalytic role in theoretical breakthroughs, we argue for innovative research that draws upon multiple methods and disciplines to solve the theoretical puzzles presented by complex and contingent interactions between social and ecological systems and at multiple scales (see chapter 9). Second, we illustrate the advantages of research involving multiple methods and disciplines with several examples. In a return to our third theme, however, we also acknowledge that practical constraints present a significant challenge. Collaboration seems to offer at least a partial solution. Yet chapter 5 documented relatively modest increases in collaborative field-based research between 1990 and 2004. The next section of this chapter argues that the scholarly community itself faces collective-action problems in the provision of multimethod research. We consider the influence of career incentives and academic fragmentation on the extent of collaboration, and how universities and funding agencies might encourage more collaborative and interdisciplinary research. We conclude with suggestions for overcoming obstacles to the proliferation of interdisciplinary and multimethod research.

INTERLOCKING DEVELOPMENTS IN METHODS AND THEORY

Theoretical puzzles often encourage methodological innovation, which can in turn lead to new theoretical insights. We have described several examples of complementary interactions between theory and method. Methodological innovations have addressed problems related to both data collection and analysis, and have enabled theoretical advancement. New questions that emerge with theoretical developments encourage alternation among methodological approaches and stimulate methodological innovation and refinement.

In part II, we noted that the large number of case studies found by the National Research Council’s Panel on Common Property Resource Management in the mid-1980s presented both theoretical and methodological challenges. Since the conventional theory predicted no collective action, it could neither account for the many successful cases nor explain differences between successful and unsuccessful cases. The early use of the IAD framework helped scholars involved in the NRC efforts to describe core aspects of studies conducted in diverse environments by scholars from multiple disciplines with a common metatheoretical language. When the Common-Pool Resource (CPR) research program decided to use meta-analysis to synthesize findings from qualitative studies, this technique was only beginning to gain currency in biomedical research (see chapter 3). Meta-analysis was practically unheard-of in nonclinical research and almost never used to synthesize qualitative research. Adapting meta-analysis to analyze qualitative studies of human uses of fisheries, irrigation systems, pastoral systems, and forests helped break a theoretical impasse. Meta-analysis based on a unifying framework also contributed to theoretical understanding of property rights, the influence of group characteristics and resource type, and the identification of design principles associated with the endurance of institutions for successful common-pool resource management (see chapter 4).

Meta-analysis offers a method for transforming findings reported in existing studies into comparable data; it is compatible with diverse methods of analysis. Standard analytical techniques—regardless of the method for data collection—assess correlations among variables and do not address the possibility of context-specific relationships involving conjunctures of variables. Yet there are theoretical reasons to expect environmental outcomes to vary across ecological zones, and social dynamics to vary across cultural and political contexts. Sociologist Charles Ragin (1987) developed Qualitative Comparative Analysis (QCA) to evaluate hypothesized context-specific conjunctures related to such macro social and political developments as peasant revolts, regime failure, and ethnic political mobilization (see chapter 3). More widespread adoption of this analytical method will make it possible to evaluate empirically the extent to which the set of conditions associated with environmental outcomes differs by region, ecological conditions, political regime type, or other social-ecological conditions. QCA promises to be particularly fertile in combination with meta-analysis (Rudel 2008). Scholars who adopt these techniques must be attentive, however, to the possibility of uneven representation of regions, resource sectors, ecological systems, or regime types in the qualitative literature that may generate misleading results.

Findings from field research and experiments have challenged the conventional theory that predicted noncooperation. With the development of agent-based models, with which one can explicitly define information flows and behavioral heuristics, alternative formal models of microsituational contexts and behavior can be developed. Increasingly, agent-based models are developed to analyze data and findings from experimental data (see chapter 8). These studies confirm the importance of other-regarding preferences and heterogeneity of preferences. Other agent-based models have been developed to illuminate the conditions under which agents evolve who have other-regarding preferences (e.g., Janssen 2008; Sánchez and Cuesta 2005), are willing to sanction others at a cost to themselves (e.g., Boyd et al. 2003; Boyd and Richerson 1992; Hauert et al. 2007), and develop norms of reciprocity and fairness (e.g., Axelrod 1986; Kameda, Takezawa, and Hastle 2003). The assumption of cultural group selection found in various models has led to new empirical research based on ethnographic records and experiments to evaluate the likelihood of cultural group-selection mechanisms (Bowles 2006; Gächter, Renner, and Sefton 2008). These examples show that the interaction between experiments and agent-based models starts to provide a formal foundation for the theoretical framework laid out in chapter 9.

Each methodological and theoretical breakthrough, however, presents new puzzles (Clarke and Primo 2007). As discussed in chapter 9, social and ecological systems interact in complex and contingent ways, and involve dynamics at multiple scales. The analytical challenges of complexity, contingency, and multiscalar dynamics are not limited to environmental issues; they affect a wide variety of topics. Innovative, interdisciplinary research that draws on multiple methods is needed to address multiple contemporary challenges, ranging from the vastly increased levels of carbon dioxide in the atmosphere and the destruction of the oceanic ecosystems, to global economic turmoil and stability and change in political regimes. The next section highlights the importance of combining multiple methods and disciplines in research related to collective action in the management of common-pool natural resources.

METHODOLOGICAL AND DISCIPLINARY CROSS-FERTILIZATION AND THEORETICAL INNOVATION

Most periods of rapid theoretical development have occurred as a result of methodological and disciplinary cross-fertilization. The over-time development of a research program related to collective action and the commons has certainly been enhanced by the use of different methods and insights from multiple disciplines—particularly in linking findings from one method or discipline to others. Anthropologists, ecologists, economists, geographers, historians, legal scholars, political scientists, and sociologists have all added to the growing understanding of the complex, nested social-ecological systems that were initially treated as simple, static, and tragic dilemmas. Psychologists are now joining the interdisciplinary effort (Beckenkamp 2009; Frey and Stutzer 2007; Saunders 2003; Tyler 2008). Recent writings that promote the use of multiple methods suggest, either explicitly or by implication, that any research project will be strengthened by the use of multiple methods. This is not, however, the only way to benefit from methodological complementarities, and, as discussed below, it is not always the best strategy. Methodological and disciplinary cross-fertilization often occurs sequentially, as findings from one method or discipline are probed from different methodological or disciplinary perspectives. Alternatively, a research program may bring together scholars trained in a variety of disciplines and methods (Braude and Low 2010). As the examples below illustrate, both forms of cross-fertilization have yielded theoretical insights. Regular interaction among scholars with varied disciplinary perspectives and methodological approaches increases the likelihood of such cross-fertilization.

Sequential Movement between Methods and Disciplines

In some cases, findings from one method that cannot be explained easily or are not convincing given the theory of the times may be taken more seriously when confirmed through the use of another method. An illustration comes from Ostrom and colleagues’ work on irrigation institutions in Nepal. Initial analysis of the Nepal Irrigation Institutions and Systems (NIIS) database found a very strong statistical relationship between the productivity of irrigation systems and farmer management, as contrasted to government management, holding ecological conditions constant (see chapter 4). Farmers had mentioned in interviews that they monitored each other’s water withdrawals and contributions to maintenance.2 Ostrom witnessed a dramatic event in the hills of Nepal that supported their claims.

The farmers were showing the research team a section of an irrigation system where they had made recent investments in upgrading a canal. As they walked along the canal with the team, the farmers discovered that someone downhill had dug into their system, and water was pouring out to irrigate a farm that was not a part of their system. The farmers took immediate action, and completely ignored those of us who were viewing the system with them. Several farmers ran screaming down the hill to find out who had done it. Several others got down on their hands and knees to start repairing the damage that had been done. The reaction was so immediate and so dramatic that it was obvious that the farmers were not engaged in this kind of sanctioning because our research team was present. These were quite automatic responses.

Upon returning from Nepal, Ostrom discussed the incident with two colleagues, Roy Gardner and James Walker, with whom she was exploring the logic and behavior of cooperation by testing game-theoretic models in laboratory experiments. Observation of this powerful response to an infraction reinforced the farmers’ own claims about sanctioning infractions. From a methodological perspective, however, there were at least three problems. First, the observation demonstrated that farmers did invest in sanctioning, but could not explain why they did so. Second, the incident offered little evidence to link monitoring and sanctioning to improved performance in farmer-managed systems. Third, there was no way to evaluate whether the behavior of these farmers was unusual or typical except through reference to previous case studies that had reflected on users’ monitoring of each other. Indeed, it would have been easy to dismiss the event as an anomaly. After all, the game-theoretic prediction for such situations was clear: nobody would invest in sanctioning others at a cost to themselves without a clear personal benefit.

Gardner developed a rigorous game-theoretic model of a CPR in which one choice available to resource users was to pay a fee in order to fine someone else. The next question was whether subjects in an experimental CPR setting would monitor and actively sanction one another. Walker then developed and pretested a design that implemented the game theory closely, and the three colleagues began to run this experiment in the lab. Much to their amazement, subjects in the lab did sanction one another (E. Ostrom, Walker, and Gardner 1992). In fact, as discussed in chapter 6, they sanctioned one another at such a high level that the cost to them came close to swamping the benefits they achieved by reducing some of the overharvesting.

Then an inspiration struck. In the field, the farmers were sanctioning one another in systems where they had designed their own rules. The research team decided to explore whether that would make any difference in the lab. They recruited subjects who had been in the first set of experiments so those in the new experiment would have experienced the opportunity and costs as well as benefits of sanctioning. The subjects were given an opportunity to play the same base CPR game again without communication or sanctions. Then they were given an opportunity to discuss and then vote on whether they would like to develop their own sanctioning system. Four out of six groups did establish their own sanctioning system, and the designs differed from one another. The amazing thing was that the groups that designed their own rules achieved 90 percent of the social optimum even after deduction of the costs of the few fines and fees that they had to use.

That finding was rather surprising for game theorists and experimentalists. Monitoring each other’s conformance to rules is a third-order social dilemma. Many scholars presumed that users would not solve the first-order dilemma of cooperating with one another, or the second-order dilemma of establishing their own rules; they certainly did not expect them to solve a third-order dilemma of enforcing their own rules. The result was picked up by a substantial number of scholars who explored the role of sanctioning. The basic finding has been repeated in many instances (Cardenas 2009; Carpenter 2007; Falk, Fehr, and Fischbacher 2005; Fehr and Gächter 2000a, 2000b, 2002; Henrich et al. 2006). Experimental studies building on the initial design have made further advances showing that the source of the rules to be followed or of the right to sanction makes a difference in the behavior and results of experiments (Cardenas, Stranlund, and Willis 2000; Lopez et al. forthcoming). While skeptics could dismiss the observation of sanctioning by Nepali farmers as an isolated anomaly, replication of the experimental results by numerous scholars established their internal validity. At least under the conditions modeled in these experiments, individuals consistently demonstrate a willingness to invest in monitoring and sanctioning.

The findings from the experiment led to self-conscious attention to the role of monitoring in the design of the International Forestry Resources and Institutions (IFRI) research program. The IFRI research protocols explicitly direct field researchers to seek and record information about how regularly users monitor harvesting activities by other users. Several articles drawing on the IFRI database have found a strong statistical relationship between user monitoring and better forest conditions (see chapter 5). A recent multivariate analysis by Coleman and Steed (2009) of more than 130 forests in a dozen countries found that, when local forest users are recognized as having a right to harvest (having at least the position of an authorized user), they are more likely to monitor patterns of harvesting by other appropriators. Moreover, their monitoring activity makes a difference in forest conditions. These studies confirm that monitoring occurs in the field as well as in laboratory settings, and that actual resource users are more likely to monitor harvesting activities when they have legally recognized rights to the resource.

These findings from the field and the lab are contrary to earlier theories of crime and punishment (e.g., G. Becker 1993) that predicted the necessity of steep fines imposed by external authorities to deter stealing. This earlier prediction followed from the assumption that the expected value of the punishment had to exceed the value of the illegally taken property. The punishments involved in the lab and reported from the field are not high, nor are the sanctions described in case studies initially high. The benefits of relatively low-level sanctions are related to the central role of trust and norms in enhancing cooperation (discussed in chapter 9) more than to the deterrent role of high sanctions. When the resource users monitor one another and let each other know they have observed behavior that does not conform to their norms and rules, they can have higher trust that others are conforming to their agreements.

There are intriguing parallels between theories of group cooperation related to the use of natural resources and theories of group cooperation in urban areas that have developed independently drawing on survey data (see Sampson, Raudenbush, and Earls 1997) and now field experiments. A recent set of innovative field experiments on the conditions associated with rule breaking in urban areas provides strong evidence that residents are much more likely to break rules against littering or stealing money when the area under observation is filled with “disorderly and illegal” graffiti than when no graffiti is present (Keizer, Lindenberg, and Steg 2008). The graffiti seems to signal a lack of mutual monitoring within the community. Other studies that highlight the limited benefits gained from external monitoring and sanctioning further support the interpretation that self-monitoring and graduated sanctions influence outcomes by building trust. In both the context of natural resource management and that of urban neighborhoods, occasional incursions by external police trying to find out whether anyone has broken rules do not increase trust (Cardenas, Stranlund, and Willis 2000). As discussed in chapter 8, Castillo and Saysel (2005) were able to replicate in an agent-based model the field experimental findings related to the effectiveness of face-to-face communication as contrasted to the imposition of a fine by external authority.

Confirmation of findings in studies that use different methods greatly increases confidence in their internal and external validity. The notion that the users of a common-pool resource would monitor each other’s behavior was inconceivable for many scholars in the 1970s and 1980s. Reports of monitoring by farmers in one irrigation system in Nepal would not be considered strong enough evidence to convince scholars and policymakers that the conventional theory was wrong. Repeatedly replicated findings from the experimental lab, however, demonstrated unambiguously that the game-theoretical prediction of no monitoring or sanctioning was incorrect. Adding this variable to large-N field studies brought considerable external validity to the earlier case study and experimental findings. Similar findings for urban settings provide further evidence of the general importance of community monitoring for building trust and encouraging rule adherence. The overall finding of the importance of users’ monitoring for building trust among participants in collective-action situations is robust across methods and contexts as well as an important link in the evolving theory of collective action.

Combining Multiple Methods and Disciplines in a Program of Research

To develop formal models for the study of the evolution of institutional arrangements, Janssen—trained as an applied mathematician—used computational methods that had proved to be successful in studying complex adaptive systems (Janssen 2005b; Janssen and Ostrom 2006a). Although some interesting analytical results were derived, Janssen felt that there was not sufficient empirical understanding of how groups create and adapt institutional arrangements in order to develop formal models of, for example, how the actors in the action situation create new rules, what they expect about the cost and effects of these rules (see appendix 9.1), what they expect others will do, and so forth. Existing experimental work was mainly focused on comparing the effects of one institutional arrangement with another, not on how they crafted rules. Janssen concluded that new experiments needed to be done in which the rule crafting could be observed more closely, and that would generate new data that could be used to develop formal models.

In 2004, Janssen received a grant from the then-new Human and Social Dynamics program of the National Science Foundation to pursue a series of experiments to derive empirical observations to develop formal models of governing the commons. From the start, the project aimed to include laboratory experiments with undergraduate students, field experiments, and role games with villagers in Colombia and Thailand. These countries were chosen because of existing contacts with an experimental economist, Juan-Camilo Cardenas, and an ecologist, François Bousquet, who had combined role games and agent-based modeling in Southeast Asia. Other investigators in the project were faculty from diverse disciplines at Indiana University, namely, cognitive scientist Robert Goldstone, computer scientist Filippo Menczer, and political scientist Elinor Ostrom. All investigators were familiar with the details of some of the methods, but not with all. During the beginning of the project, the investigators needed to get familiar enough with each other’s method to start designing experiments.

Building upon an existing experimental environment developed by Goldstone (Goldstone and Ashpole 2004), the researchers designed new laboratory experiments in which participants experienced spatial and temporal dynamics. Inclusion of those dimensions was important since meta-analysis of field studies has shown that these are critical to distinguish different types of institutional arrangements (Schlager, Blomquist, and Tang 1994). With these laboratory experiments, microsituational variables could be manipulated, and rule crafting could be observed, especially when communications could be recorded because participants were using text-based chat rooms (Janssen et al. 2008; Janssen and Ostrom 2008). Using high-resolution experimental data, researchers could rigorously test agent-based models (Janssen, Radtke, and Lee 2009).

The field experiments and role games went through two years of preparation before the first experiments could be performed. Owing to differences in methodologies used by the various investigators, new problems needed to be solved if both experiments and role games were to be performed in all six villages in two different countries. This led to innovations that the field experimenter Cardenas developed (Cardenas, Janssen, and Bousquet forthcoming). For the first time, this project combined role games and field experiments. Having the villagers first participate in field experiments, and then, later, adjusting the field experiments into role games in line with their local context, represented innovations in the methodology of role games.

Some laboratory experiments performed later in the project were based on experiences derived from the field experiments. For example, an irrigation game characterized by asymmetry of access to the resource led participants in field experiments to balance efficiency (investment in infrastructure) and equity (allocation of water). This was translated into a downloading game in a laboratory experiment with a similar payoff structure, and similar findings (Janssen, Anderies, and Joshi 2009). In the laboratory experiments, communication was allowed, which resulted in higher levels of cooperation and coordination over the rounds. There was more variability in the outcomes for the field experiments.

The experimental designs that came out of this project would not have been possible if it had focused on one methodology. The interaction of scholars familiar with different methods, who were challenging each other, led to innovative designs that other scholars are now beginning to adopt.3

Spaces for Cross-Fertilization

Scholars are more likely to incorporate multiple disciplinary perspectives and methodological approaches in their research if they are familiar with the work of colleagues who use different approaches. Research centers can promote multidisciplinary and multimethod research by creating spaces for regular interaction across disciplinary and methodological boundaries. Cross-boundary exchange encourages cross-fertilization of research traditions and fosters the development of trusting relationships conducive to collaboration.

The Workshop in Political Theory and Policy Analysis provides such a space for cross-fertilization through a combination of structured and self-organized opportunities for interactions among graduate students, faculty, and visiting scholars.4 Associated graduate students and faculty come from several departments and schools across Indiana University. The Workshop welcomes visiting scholars from around the world, including postdoctoral fellows as well as senior scholars on sabbatical. Through a variety of structured activities, people become acquainted with each other and aware of shared interests. These include a colloquium series and a graduate-level seminar, in which visiting scholars also participate. At the end of each term, the Workshop invites other faculty, postdoctoral fellows, and graduate students to comment, in a miniconference, on research prepared by seminar participants.

By providing meeting space for self-organized working groups involving individuals affiliated with the Workshop and for other meetings of various scales, the Workshop encourages individuals to explore and build upon their common interests. Some groups meet to discuss common readings. Others exchange and comment on one another’s papers. Yet others become the springboard for joint research. A number of research projects and programs discussed in this book were formed at or have a connection with the Workshop, including the CPR, NIIS, and IFRI research programs, as well as a number of projects involving experiments and agent-based models. These research programs involved multiple methods and disciplinary perspectives from the outset in part because interaction across these boundaries is so commonplace at the Workshop.

The Workshop is just one example of a research center that fosters disciplinary and methodological cross-fertilization by involving a diverse set of participants in regular activities and creating opportunities for less formal, self-organized exchanges and collaboration. Others include the Agrarian Studies Program at Yale University, the Center for the Study of Institutional Diversity at Arizona State University, the Land Tenure Center at the University of Wisconsin, and the centers for area studies at many universities.

PRACTICAL CHALLENGES

Findings from research involving different methods and disciplines will have a cumulative effect on future research and theoretical developments only if, at a minimum, each scholar has a solid command of at least one method, is conversant with a range of other methods and disciplines, and engages in scholarship produced from a variety of methodological and disciplinary perspectives. Scholars face strong incentives to develop specialized methodological skills. Unfortunately, specialization is not always combined with familiarity—much less serious engagement—with a variety of other methods and disciplines. In this section, we discuss practical challenges related to (1) trade-offs in training and research and (2) professional incentives that constrain cross-fertilization across methods and disciplines.

Trade-Offs in Training and Research

Each individual scholar faces trade-offs between methodological and disciplinary breadth and depth in both training and research activities. Although these trade-offs are especially stark early in a career, when one is making decisions about graduate training, they also exert an ongoing influence on decisions affecting skills development, research, and publishing. Any serious effort to promote more interdisciplinary and multiple-methods research must acknowledge and address these trade-offs.

Realization of the potential contributions from any given method depends on its rigorous application. To use a method well, a researcher must understand the assumptions upon which it is based, follow rigorous procedures in applying it, and understand how to interpret the results accurately and completely. With only superficial familiarity with a method, scholars may not recognize situations when key assumptions have been violated. They may overlook procedures that limit the risk of bias or fail to use diagnostics that can reveal and compensate for problems. They might interpret the results in a misleading manner. Worse, if the method has been applied inappropriately, it will generate misleading results. The need for rigorous methodological training and application to avoid such problems is uncontroversial.

Methodological training generally combines formal coursework with hands-on learning. Most graduate programs provide a foundation in one or two methods through required courses and offer opportunities for applied learning through research assistantships. Opportunities to develop more specialized skills include the Summer School in Methods and Techniques offered by the European Consortium for Political Research and, in the United States, the Inter-University Consortium for Political and Social Research (ICPSR) annual summer institute in research methods, the Summer Institute on Research Design in Cultural Anthropology, Short Courses on Research Methods in Cultural Anthropology, and Field Training in Methods of Data Collection in Cultural Anthropology. Opportunities for training in multiple methods have expanded. The Consortium on Qualitative Research Methods’ annual Institute in Qualitative and Multi-Method Research offers training in combining data collection methods. The Empirical Implications of Theoretical Models (EITM) program offers training in how to combine multiple quantitative methods within a single research project (Granato, Lo, and Wong 2010a, 2010b).

Similar issues affect interdisciplinary training and research. Disciplinary training provides a historical foundation in the theoretical approaches and questions and highlights key findings.5 Grounding in a disciplinary tradition increases the likelihood that new scholarship builds on past scholarship; it promotes scientific progress, at least within each discipline. The degree to which methods, theories, questions, and findings overlap across disciplines, and the regularity with which disciplinary cross-fertilization occurs, depend on the extent to which disciplines share substantive concerns (e.g., biological, ecological, social, physical) and historical roots. Cross-fertilization across the social sciences is commonplace, for example. Interdisciplinary programs that involve scholars across the social and ecological sciences are slowly evolving at some universities (e.g., Arizona State University, the University of California at Santa Barbara, and Harvard University among them).

The trade-offs for graduate students and the programs that train them are immediate. There is incredible pressure to reduce the time required to complete a doctoral degree. University administrators seek to shorten the time to degree to keep costs down. Graduate studies represent a period of deferred earnings for students. In response to these pressures, graduate programs limit course requirements. Students and advisers know that each additional methods course comes at the expense of a substantive course, and that each interdisciplinary course implies the omission of a disciplinary course. These considerations influence choices between disciplinary and interdisciplinary graduate programs and decisions about coursework during graduate studies. Is it better to focus on a single method or discipline or to develop familiarity with several?

Ideally, scholars should have a solid command of their own method and discipline but have sufficient familiarity with other methods and disciplines to engage with them. While it is difficult to meet both goals well within the limited period of graduate training, doctoral programs should provide a strong point of departure for both the development of specialized skills and methodological and disciplinary boundary crossing. One strategy for dealing with this trade-off, which has long been used in the biological and physical sciences, is postdoctoral appointments that enable scholars with a PhD to practice the research skills they have acquired and learn new skills while participating in an interdisciplinary project. Many fewer postdoctoral positions exist in the social sciences than in biophysical sciences, but if funding for interdisciplinary research centers continues to grow, we should see an expansion of postdoctoral opportunities across the ecological and social sciences. This postdoctoral period is also a good time to get the dissertation work published and to start defining one’s research agenda for the future. This will reduce the pressure when one starts a tenure-track position and gets recommendations to follow traditional research paths.

Professional Incentives

Trade-offs between methodological and disciplinary depth and breadth do not end with receipt of the doctorate. They affect opportunities for employment and advancement, decisions about research and publication, and competition for grants and other forms of professional recognition. Even when individual scholars feel drawn to interdisciplinary topics and recognize complementarities among methodological approaches, they confront powerful professional incentives to specialize. We highlight two factors that encourage specialization: (1) reliance on methodological and disciplinary assessments of research quality and (2) the priority given to the volume and pace of publication in assessments of productivity.

Young scholars trained in interdisciplinary programs do find it more challenging to secure a good position and move ahead for tenure than do scholars trained in a single discipline. One of the coauthors recently placed a PhD candidate at a distinguished university with a strong interdisciplinary program. The student asked for counseling, as faculty members of this university indicated that multiple publications in the major journals of a faculty member’s home department were necessary to achieve tenure at that university. While the candidate already had several articles accepted for publication, they would not contribute to a strong case for tenure down the pike from the perspective of the home department, as they were published by very distinguished, but interdisciplinary, journals. In another instance, a colleague who was up for tenure was recommended unanimously by the faculty member’s home department, but one academic at another university recommended against tenure since the faculty member did not have any articles in what the external reviewer considered major disciplinary journals. Fortunately, the rest of the case was so strong that the college committee recommended tenure. Recent reports from the job market suggest that a similar preference for methodological specialization over multimethod research remains widespread, at least in political science (Siegel et al. 2007).

These anecdotes reflect systemic pressures. As discussed in chapter 1, the peer-review process that influences hiring, advancement, publications, and grant applications generally means review by specialists. Consistent reviews are more likely for scholarship within a single area of specialization than for scholarship that draws on multiple methods and disciplines (Lohmann 2007). While the greater difficulty of mastering more than one method or discipline may contribute to this discrepancy, reviewers also approach research outside their own area of specialization with greater skepticism, especially if it combines multiple methods or disciplines and they do not understand or they do not accept the rationale for combining various approaches (Lohmann 2007). The examples presented above suggest that the influence of specialists remains strong even in purportedly interdisciplinary programs, and despite the recent promotion of research combining multiple methods.

Time pressures also influence methodological practices. Academia rewards productivity. The pressure to produce may be especially stark in the run-up to tenure but does not evaporate thereafter. Departments and universities continue to assess productivity when making decisions about teaching assignments, promotion, and internal grants and recognition, among other things. Assessments typically count the number of publications within a given period and consider the quality of publication outlets (Rothgeb and Burger 2009). These criteria for assessment are well known and influence decisions about research and publication strategies. For each new research project, scholars must decide whether to build upon existing strengths or branch out to incorporate new methods, topics, and disciplinary perspectives into their research. Research that requires the exploration of new bodies of literature, the collection of new types of data, and the development of new methodological skills will generally be more time-consuming, as will research involving several forms of data collection and analysis. Time pressures discourage both the combination of multiple methods and disciplines within a single project and investment in a range of methods over the course of a series of projects. Time pressures can also constrain the scope of research, by encouraging geographical specialization (see chapter 3). Assessments of productivity are certainly important. Our concern is that, because currently widespread forms of assessment do not fully acknowledge the longer lead time required for research that involves multiple methods or disciplines, fewer scholars undertake such research. The practice of discounting the value of interdisciplinary publications provides further disincentives.

Specialization in methodological training and application is a reasonable response to career incentives and other practical considerations. At the same time, the scholarly community benefits tremendously from both methodological cross-fertilization and interdisciplinary research. We have argued throughout this book that collaboration offers a potential solution for these problems. Collaboration makes it possible to incorporate multiple methods and disciplines into a research program by bringing together a team of scholars, each of whom contributes specialized skills. Division of labor can also enhance research productivity. Of course, the potential advantages of collaboration are not always achieved (Sigelman 2009). Team members must be sufficiently familiar with one another’s methods and disciplines to communicate effectively, and they must have a sincere commitment to integrating different perspectives. In the next section, we focus on the challenges of collaborative research.

COLLABORATIVE RESEARCH AS A COLLECTIVE-ACTION PROBLEM

In chapter 5, we saw that collaboration increased somewhat in field-based research published as peer-reviewed journal articles between 1990 and 2004. References to larger research projects expanded fairly dramatically over this period, from 16.0 percent to 35.4 percent. Collaborative research projects frequently involved more intensive fieldwork, characterized by multiple forms of data collection by multidisciplinary teams. These patterns show that collaboration can facilitate research involving multiple methods and disciplines. The share of coauthored articles grew more modestly, however, from 51.8 percent in the 1990s to 59.5 percent for 2000–2004.6 Neither coauthorship nor reference to a larger research project was associated with an increase in cross-national analysis. The more modest growth in coauthorship and collaboration in cross-national analysis reflects the severity of the challenges in overcoming incentives for specialization.

Collaborative research that integrates multiple methods and disciplines into analysis as well as data collection has some characteristics of a public good. Research, once published, enters the public domain, where nearly everyone can benefit from it.7 Although there are certainly private benefits to producing groundbreaking interdisciplinary research, no guarantee exists that any particular research effort will break ground. And groundbreaking research builds on past research. Most scholars are individually better-off if they invest in specialized skills and publish primarily single-method research in disciplinary journals; they are more likely to get a good job, get their research published quickly, receive tenure, and win grants and awards. The scholarly and policy communities, however, would be collectively better-off if more research made use of multiple methods and integrated insights from a variety of disciplines. In field-based research, a similar argument can be made for broadly comparative research. Collaboration may make integrative research possible, but it is unlikely to yield such research consistently unless the underlying collective-action problem is understood and addressed effectively. We highlight four challenges: individual rewards to individual research, organizational fragmentation, misunderstanding and suspicion of other disciplines and approaches, and long-term funding.

Rewards to Individual and Collaborative Research

If collaboration in multidisciplinary data collection culminated in interdisciplinary analysis, one would expect to see more articles published with a large number of coauthors as references to larger, collaborative research projects increase. Articles that incorporate several methods and disciplines do tend to be coauthored (e.g., Becu et al. 2003; Bray et al. 2003; Neiland, Jaffrey, et al. 2000; Tucker et al. 2008). Yet the vast majority of articles published prior to 2000 had no more than two authors. Even for the more recent period, 2000–2004, only 9.5 percent of the articles had more than three authors.8 More collaborative data collection had not fully translated into more collaborative data analysis.

As noted above, scholars are rewarded for productivity, evaluated in terms of the volume of publication and the perceived prestige of the publication outlets. Coauthored publications present a puzzle from the perspective of hiring committees, tenure and promotion committees, and others seeking to evaluate scholarly performance.9 How much credit should a scholar receive for coauthored versus single-authored publications? Scholars who publish frequently with coauthors might be expected to have more publications than others on the grounds that, despite the costs of coordinating efforts, division of labor among coauthors should facilitate research and writing, and thus allow for more rapid publication. Furthermore, evaluators frequently wonder how much an individual contributed to a coauthored publication. Skeptical evaluators often raise the possibility that a scholar might be free-riding on the efforts of coauthors. Such questions increase sharply for publications with more than two or three coauthors. Thus professional incentives not only encourage disciplinary and methodological specialization by individuals; they also discourage forms of collaboration through which individuals could combine their specialized skills.

Much higher levels of coauthorship occur in natural scientific research that relies on the coordinated activities of laboratory-based research teams. The high degree of interdependency among researchers involved in data collection and analysis could present problems if some team members felt that others were benefiting disproportionately from the team’s combined efforts. Shared credit for publications provides an incentive for individuals to invest in collective research activities. Just as farmers near the head of an irrigation system are more likely to cooperate for more equitable water distribution when they depend on farmers near the end of an irrigation system for labor on maintenance activities (see chapter 4), interdependence among researchers seems to encourage credit sharing in research publications.

The level of interdependency that characterizes laboratory-based research is rare in the social sciences. Many social scientists engage in research activities that might be supported by paid research assistants but do not involve a research team. They may seek coauthors who have complementary data or methodological skills, but they are also able to publish independently. Even participants in research teams often can produce publications independently or with the participation of a subset of team members. Thus, in the social sciences, coauthorship occurs among scholars who contribute distinct methodological skills or knowledge related to particular topics or locations, but the number of scholars involved is typically limited. Research programs that not only include multiple methods and disciplines but also rely on interdependencies among the various elements should generate more collaborative analysis and more coauthored publications that incorporate multiple methods and disciplines.

Going beyond research programs, there is a need to develop cyberinfrastructure to share data, protocols, and software. Within the natural sciences, it is common practice to share data, as illustrated by the success of data sharing in climate and geological research,10 and biotechnical information such as the genome project.11 Within the social sciences, there are modest attempts to share data and models,12 but in practice it is difficult to get scholars to contribute to this public good. Some scholars have opposed blanket data-sharing policies out of a concern that such policies would either disadvantage research that relies on less standardized forms of qualitative data, or compromise the anonymity of respondents who provide sensitive information. These concerns must be taken seriously, but they should not prevent the development of cyberinfrastructure to facilitate the sharing of more standardized and less ethically sensitive data. Uniform data-sharing policies are unlikely to work well given the degree of diversity of methodological practices. The challenge is to develop policies that effectively encourage data sharing while acknowledging differences in the form and sensitivity of data.

Fragmentation of Academia

The deeply institutionalized and sometimes antagonistic fragmentation of academia hinders the emergence of more integrative research programs. The organization of universities and professional associations reflects and entrenches divisions between the natural and social sciences, the disciplines, and even among methodological and substantive specializations. Competition for resources within universities, departments, and professional organizations can discourage cooperation across organizational subunits. Scholars also divide, often bitterly, over ontological assumptions and normative priorities. Collective action is more likely among actors who interact within existing networks and enjoy high levels of trust. Organizational competition restricts patterns of interaction and, in combination with disciplinary and theoretical differences in worldviews, generates suspicion instead of trust. As such, academic fragmentation represents an important obstacle to research that truly integrates multiple methods and different disciplinary perspectives.

Within universities, organizational structures often group the natural sciences in one school, the social sciences in another. Each school is further divided into departments. Larger departments often rely on internal divisions, frequently based on areas of specialization, to manage departmental business. These organizational divisions facilitate management of the university and specialized training of students. They also enable specialized research that might not generate immediate or tangible rewards. Indeed, Lohmann (2004) attributes the organizational form of the modern university to historical efforts to protect and encourage specialized scholarship in Europe. But organizational forms also influence patterns of interaction. Organizational division not only presents a hurdle to intellectual exchange and other forms of cooperative behavior; it also defines the lines of competition over resources.

Universities do attempt to counterbalance discipline-based departments with interdisciplinary programs and research centers, as discussed above. From the perspective of existing departments, creation of a new interdisciplinary program or center introduces a rival claimant on university resources. Departments may also see threats to their autonomy in requests that they hire faculty to serve interdisciplinary programs, grant tenure and promotion based on criteria set in part by these units, teach students in these programs, or otherwise alter internal procedures and practices to address priorities set elsewhere. These dynamics can be seen in the anecdotes reported above of criteria for hiring, tenure, and promotion that give greater weight to disciplinary over interdisciplinary publications, even for faculty within interdisciplinary programs. Institutionalized divisions represent a serious constraint, but they can be overcome. Vibrant centers of interdisciplinary research do flourish on many university campuses. Such programs are more likely to succeed if they are designed to address likely sources of opposition.

Misunderstandings and Mistrust

Institutional divisions might exacerbate academic fragmentation, but they are not the only—and possibly not even the most important—source of fragmentation. Unfortunately, there are still considerable “battles” among scholars who rely on different methods or assumptions. Some scholars engaged in in-depth descriptions of cases challenge the usefulness of efforts to seek general patterns, while some who do large-N observational research do not recognize the value of case studies or experiments in untangling causal processes. Likewise, scholars from different disciplines or theoretical perspectives often hold different assumptions about how the world works, or disagree about priorities, both in research and in policy. In the introduction to a special issue of the journal Public Choice, titled “Homo Economics and Homo Politicus,” that he coedited with Michael Gillespie, Geoffrey Brennan (2008, 431) reflects that

the ambition to find common ground on which public choice scholars and “political theorists” of a more traditional kind might have profitable exchange is not a trivial one: we start from very different conceptions of what counts as theory—even of what counts as worthwhile scholarship—and from different disciplinary presuppositions as to how differences in approach can most profitably be engaged and resolved.

These sorts of barriers to communication across disciplinary, methodological, and theoretical traditions are not uncommon.

In research related to shared natural resources, for example, tensions between proponents of protected areas and advocates of decentralized management by natural resource users can get highly emotional (Baird and Dearden 2003; Borgerhoff Mulder and Coppolillo 2005; F. Holt 2005). Gravely worried about biodiversity losses and threats to ecosystem processes, some conservation biologists see strict protection as the only solution (e.g., Terborgh 1999). From their perspective, arguments for human use, even if restricted, are naive and shortsighted, and will result in irrecoverable losses. For scholars who believe that complete exclusion from common-pool natural resources is undesirable, it is the advocates of strict protection who are naive. Some do attempt to develop strategies that protect ecological integrity and address the limitations of centralized management.

In analyzing a case from Cambodia, Baird and Dearden (2003, 541) stress that “wholesale replacement of long-practiced resource management strategies by state-dictated national park regulations is seldom an optimal path for forging effective long-term conservation strategies.” They argue for flexibility in designing effective schemes that draw on the capabilities of local people but also on larger governmental programs that may help counteract some contemporary pressures to clear land that did not exist at an earlier time. We welcome this sort of pragmatic effort to incorporate responses to the very real challenges of managing common-pool resources into conservation strategies.

Methodological differences sometimes give rise to levels of suspicion and hostility that rival tensions over policy goals. A recent special issue titled “Customs, Commons, Property, and Ecology: Case Studies from Oceania,” of the respected journal Human Organization, illustrates continuing tensions. The editors brought together a number of interesting case studies that highlighted many of the diverse processes occurring in Oceania in response to diverse forms of globalization. The goal was in part to critique “the over-application of common property theory to customary settings” (Wagner and Talakai 2007, 1). The editors depict “common property theory” as an effort to “develop universal theory for all types of common property systems—grazing lands, forests, fisheries, irrigation systems, village commons, and so on” (2). The poor fit between the case studies in the volume and “the overly neat, essentialized categories of private, common, and public property” is taken as grounds for rejecting common-property theory (5). In the conclusion to the volume, Lieber and Rynkiewich (2007, 90) claim that “common property theory not only does not account for the ethnographic findings in Oceanic societies, but instead distorts data when applied to ethnographic cases.… The authors assembled here are at pains to explain why common property theory is inapplicable to their cases, offering alternative generalizations to explain their findings.” In fact, important contributions to what Wagner and Talakai call “common property theory” agree that the three categories of “private, common, and public property” cannot fully capture the richness of most existing property regimes (see part II). Unfortunately, the critiques seem to reflect a deep suspicion of different methods and disciplines that contributed to a misunderstanding, and thus misrepresentation, of research on common property and common-pool resources.

We are struck by both the emphasis on the ethnographic approach favored by contributors to the special issue and the frequent equation of comparative research on common property and common-pool resources with universalizing goals. The editors seemingly assume a simple correspondence between methods and theoretical assumptions. While some scholars engaged in comparative, large-N, and experimental research do assume the existence of universal patterns, many others do not. This book has shown how widespread evidence of nonuniversal, context-specific patterns accumulated, not just through ethnographic case studies of the sort included in the Human Organization volume, but also through meta-analysis, large-N field-based research, experiments, and agent-based models. The social-ecological system (SES) framework described in chapter 9 is an effort to provide a coherent language for unpacking the rich diversity of factors identified by scholars in the tradition that the editors of Human Organization criticize. We have read the individual cases in this special issue with considerable interest. We only wish that suspicion of nonethnographic research had not resulted in a misplaced attack on something called “common property theory.”

Fortunately, there are efforts underway to reduce suspicion and misunderstanding across disciplinary and methodological boundaries. Pranab Bardhan and Isha Ray (2008, 655) have brought together a set of anthropologists and economists to highlight some of the divisions between the two disciplines but primarily to “explore the possibilities of bridging some of these divisions.” Because they focus on the analysis of local commons, their work is particularly relevant for readers of this book. We strongly recommend their book, The Contested Commons: Conversations between Economists and Anthropologists (2008). They honestly discuss the differences in the approaches of the two disciplines but also see that scholars can learn from a serious discussion of these differences rather than engaging in name-calling and useless fights. They delve deeply into the benefits of serious discussions among scholars trained differently, but they also try to understand some of the same problems.

In another good effort to build on the differences among disciplines, De Moor (2008) demonstrates how extensive archival research can address many of the important theoretical questions related to the robustness of common-property institutions. In addition to reporting her findings, she overtly tries to “unite theoretical insights from different disciplines that have been dealing with the ‘tragedy of the commons’” (2). These efforts are to be commended. After all, collaboration or even cross-fertilization across disciplines and methodological approaches is unlikely in the absence of trust, and trust is more likely to develop with familiarity.

Long-Term Funding

Several funding agencies have invested heavily in interdisciplinary and collaborative training and research. Examples related to social-ecological systems include the U.S. National Science Foundation (NSF)’s Integrative Graduate Education and Research Traineeship (IGERT) program and the Human and Social Dynamics (HSD) program, and the European Union Seventh Framework Programme on the Environment. IGERT supports innovative efforts to incorporate multiple disciplines and more collaborative research activities into graduate training, while the HSD encourages interdisciplinary research on human behavior. The 2008 HSD competition supported interdisciplinary research on the intersection of human decision making, behavior, and environmental change.13 The European Union’s Framework Programme on the Environment supports multidisciplinary, collaborative research in four areas: (1) climate change, pollution, and risks; (2) sustainable management of resources; (3) environmental technologies; and (4) earth observation and assessment tools. Other components of the EU Framework Programme encourage collaboration by facilitating the formation of research teams and the incorporation of new researchers into such teams. Many other funding agencies also encourage collaborative research that incorporates multiple methods and disciplines. The availability of major grants should help scholars overcome practical challenges and professional incentives that otherwise discourage collaborative and interdisciplinary research.

The IFRI research program illustrates both the value of collaborative, multidisciplinary research and the challenges of securing the funding required to sustain such research over the long term. Consider the case of Evelyn Lwanga Namubiru and the Uganda Collaborative Research Center (CRC) at Makerere University in Kampala. For her doctoral degree at Indiana University, Namubiru (2008) designed a dissertation project to analyze how four different institutional arrangements—private property, national government–owned, joint community-government management, and sacred forests—were affected by multiple changes in national policy over time. Colleagues at the Uganda CRC already had conducted two rounds of field research and had data for two sites for each of these four institutional arrangements. The Uganda team made those data available to Namubiru. With support from a small research grant, Namubiru conducted a third data collection visit to these eight sites. With comparable data for two previous time periods from the Uganda CRC, Namubiru was able to analyze changes spanning roughly fifteen years. The new data that she collected are now on file with the Uganda CRC and available to support future research. A dissertation project that covers three time periods and four types of institutional arrangements would not have been possible in the absence of an ongoing collaboration in which the work of each scholar contributes to a common pool of data available for future researchers.

Funding such an effort for a sustained period of time is, however, quite a challenge. In chapter 5, we noted the effect of resource constraints on the Traditional Management of Artisanal Fisheries (TMAF) research program and a partnership to study institutions for the management of common-pool resources in Tanzania. Support for these projects from the British Department for Overseas Development enabled research that involved multiple methods and disciplines, but resource constraints limited the intensity of research efforts in Tanzania and the geographic scope of both projects. Neither project acquired the long-term funding needed to generate the sort of over-time data that IFRI has accumulated.

IFRI has been fortunate to receive key support for two- or three-year periods at a time from the Food and Agriculture Organization of the United Nations, the National Science Foundation, the Ford Foundation, and the MacArthur Foundation. And yet, even though IFRI has generated a large number of peer-reviewed articles and several books, no funding agencies have been willing to provide an endowment—or even a five- or ten-year grant—to assure the long-term continuity of this long-term effort. Given the repeated findings that as economic and ecological conditions change, institutional arrangements need to be adaptive (Folke et al. 2005), it is crucial that long-term support be secured for a long-term, multicountry, multidisciplinary study that can carefully assess the impact of institutions on ecological conditions in a changing environment. Unfortunately, it is also close to impossible with the current policies of most research funding agencies.

Responding to the Challenges

It seems worthwhile for the scholarly and policy communities to recognize hurdles to collaborative research and strive to lower them. Universities, governments, and nongovernmental granting agencies could encourage more collaborative, broadly comparative, and long-term research by providing greater institutional and financial support. Institutional and financial support would address resource constraints but not collective action and other incentive problems that discourage collective action. Career incentives that reward individual research more than collaborative research clearly discourage collaboration. Reversal of these incentives is not impossible; acceptance of collaborative work does vary over time and across disciplines. An explicit recognition of the value of collaborative research and its policy implications might encourage coordinated efforts to alter career incentives more systematically and rapidly.

LOOKING FORWARD

In this book, we document significant progress related to both method and theory. Through our focus on a single, well-defined body of research, we have seen how method and theory can develop together. Findings from a variety of methods provide the building blocks for the development of more realistic theories and related frameworks to replace the highly simplified model once accepted as the conventional theory (see chapter 9). Theoretical refinements of concepts helped account for seemingly contradictory findings related to the influence of group characteristics like group size and heterogeneity, as well as macrocontextual factors such as property rights. We have described a number of methodological innovations that contributed to these important theoretical developments, and that have been spurred by theoretical puzzles. The positive feedback between theory and methods has policy benefits as well. The combination of better methodological tools and greater appreciation of the complex and contingent nature of social and ecological relationships has decreased support for blueprint policy solutions.

This book provides strong evidence of the contributions of a wide variety of methods and disciplines. Arguably, each method and discipline has had the greatest influence when its findings have been taken up, replicated, and probed by scholars using other methods or working in other disciplines. Given the demonstrated gains from methodological and disciplinary cross-fertilization, we enthusiastically encourage scholars to participate in more synthetic and integrative research.

We believe that the scientific community and policymakers would benefit from greater collaboration, more interdisciplinary research, and more multimethod research. In light of the lingering mutual suspicions between different methodological and disciplinary traditions, let us be clear that we are not arguing for uniformity in research practices. In particular, we are not arguing that all research should be collaborative or interdisciplinary, or should use multiple methods. As with other blanket responses to complex problems, any effort to impose a uniform approach to the study of social and ecological phenomena would certainly backfire. As we have noted repeatedly, the gains from disciplinary and methodological cross-fertilization are greatest when scholars with a solid command of their own disciplines and methods interact with each other. The coexistence of a wide variety of specialized research practices with integrative research efforts greatly increases the likelihood that theoretical and methodological innovations will occur and spread. Cross-fertilization may occur either through a series of studies that respond to each other using different methods and drawing on diverse disciplinary perspectives, or through integration of multiple disciplines and methods within a research program.

We are fully cognizant of the challenges. Our review of research on collective action for the management of common-pool natural resources revealed several important obstacles to disciplinary and methodological cross-fertilization and integration. Scholars typically do not immediately acknowledge evidence that contradicts established theory. Even after contradictory evidence has been acknowledged, improved theories do not emerge immediately or easily. Likewise, methodological practices do not always or immediately change in response to either theoretical developments or methodological innovations. Instead, as we have seen, methodological practices are influenced by practical as well as theoretical considerations. Further serious obstacles arise from professional incentives, organizational divisions, and suspicions of the assumptions and priorities of unfamiliar research traditions.

Although this book focuses on research related to collective action for the management of common-pool natural resources, we believe that our findings related to methodological practices and the interactions between theory and methods apply to a fairly wide range of social scientific and interdisciplinary research. This single research tradition offers examples of a wide variety of methods, including several research programs in which we have participated. While other research traditions might not use the exact same set of methods, the use of diverse methods is pervasive. Because anthropologists, ecologists, economists, geographers, sociologists, political scientists, and others have worked on the challenges of managing shared natural resources, we were able to demonstrate the benefits possible from methodological and disciplinary cross-fertilization and to examine the challenges of interdisciplinary research. The practical problems encountered in research on collective action affect many other research areas, especially topics for which existing data are scarce and field research requires sensitivity to local context. Certainly, the challenges associated with professional incentives are general.

While there are no simple solutions to these challenges, human beings repeatedly demonstrate the capacity to overcome collective challenges. People can change the structure of the situation in which they find themselves. We have reported that trust in other members of a group is especially important for the emergence of cooperative norms. Lack of familiarity with other research traditions limits trust of other disciplines and methods. Universities, funding agencies, and professional associations that promote exposure to multiple methods and disciplines in training, workshops and roundtables, and interdisciplinary centers are creating mechanisms to increase familiarity across different research traditions. The institutional and structural arrangements that undermine trust by pitting different disciplines and methods against each other in competition for resources and status are more difficult to address. The creation of interdisciplinary research centers on university campuses and the provision of grants for collaborative interdisciplinary research will have limited effect unless they involve active efforts to lower these institutional and structural divides. This is where we recommend that future efforts to promote synthetic and integrative research focus their energies.


Notes

CHAPTER ONE OVERCOMING METHODOLOGICAL CHALLENGES

1. See Campbell and Stanley (1966) for an earlier recognition of methodological trade-offs.

2. See overviews of methodological developments in Almond and Genco (1977), Gerring (2001, preface), Lasswell (1951), Moses and Knutsen (2007), and Torgerson (1986).

3. See Platt (1986) for an analysis of the changing framing of methodological debates in sociology in the United States between 1920 and 1960.

4. For an insightful analysis of the use of paired comparisons by scholars as diverse in some of their methods as Alexis de Tocqueville, Robert Putnam, Valerie Bunce, and Richard Samuels, see Tarrow (2008).

5. Formerly, the Post-Autistic Economics Review (see http://www.paecon.net).

6. Ontology refers to theoretical assumptions about the essence of reality. Ontology may refer to the elements of reality or to how the world works. In this chapter, we are concerned with the nature of causality. In chapter 9, we develop an ontological framework that identifies essential elements of social-ecological systems.

7. Some participants in debates associated with the perestroika movement in political science alluded to a similar dynamic in the immediate postwar period. See, for example, Rudolph (1996, 28).

8. Despite parsimonious statements of hypotheses predicted by formal models, these models often predict highly contingent outcomes. The emphasis on strategic interdependence constrained by structure implies a high level of causal complexity.

9. See Rudel (2005) for an excellent effort to analyze a large meta-database with QCA.

10. King, Keohane, and Verba (1994) targeted qualitative researchers especially in promoting more explicit research design. See Campbell (1975) and Lijphart (1971) for earlier defenses and critiques of small-N research.

11. The process of finding and maintaining a balance between critical distance and social embeddedness can be extremely demanding psychologically (e.g., Fenno 1978).

12. http://www.maxwell.syr.edu/moynihan/programs/cqrm/index.html.

13. For more information about training programs for cultural anthropologists, see the Cultural Anthropology Methods Mall (http://qualquant.net/training/index.htm).

14. In a review of multidisciplinary research on collective action for natural resource management, we found that nearly half (43.6 percent) of the articles published between 1990 and 2005 had a single author, and that 82.0 percent had no more than two authors (see chapter 4). In a review of articles submitted to the American Political Science Review, Sigelman (2009) finds that less than 15 percent of all papers submitted over the six-year period during which he served as editor (2001–7) included more than two authors. The acceptance rate of multiauthored papers did not differ from that of single-authored papers.

15. Examples of program support for collaborative social science research include two- to four-year infrastructure grants for research teams from the Fond québécois de la recherche sur la société et la culture (FQRSC); and up to seven years’ support for large-scale collaborative research from the (Canadian) Social Sciences and Humanities Research Council. During the 1990s, the Social Science Research Council and the American Council of Learned Societies (funded by the Ford Foundation) financed a year of predissertation fieldwork for doctoral students who already had strong training in other methodologies through its International Pre-dissertation Fellowship Program. The (U.S.) National Science Foundation’s EITM program supports multimethod research but not fieldwork.

16. Compare Platt (1986) for a related discussion of methods in sociology during an earlier period (1920–60).

17. An interdisciplinary, international group of ecologists and social scientists recently published a “call to action” for fishery-management scholars to work across academic boundaries (Degnbol et al. 2006). Their assessment of the problem, and their way of addressing the problem through interdisciplinary collaboration, are consistent with our own conclusions.

CHAPTER TWO SMALL-N CASE STUDIES: PUTTING THE COMMONS UNDER A MAGNIFYING GLASS

1. Hardin’s recognition of a positive role for state property also echoed standard thinking. State property was often presented as a second-best option for situations in which private rights were not possible or desirable for normative reasons. Alchian and Demsetz (1973), however, note that state regulation often creates problems of shirking, and warn that communal property often occurs because the state fails to exercise its rights of exclusion.

2. Kuhn’s (1970, 16–19) discussion of the “black swan” illustrates the interpretive challenge.

3. This is similar to George and Bennett’s (2005, 18) definition of cases as “instances” of a “class of events.”

4. The clarity of natural resource boundaries has been identified as an important condition for successful collective action (E. Ostrom 1990); unclear boundaries also present a challenge for data collection, as we discuss further below.

5. For an introduction to these and related techniques, see Abbott (1997); Bennett and Elman (2006); Brass (2000); Collier, Brady, and Seawright (2004); Dion (1998); George and Bennett (2005); George and McKeown (1985); Gerring (2007b); Ingram, Schneider, and deLeon (2007); Pierson (2003); Skocpol and Somers (1980); R. Smith (2004); and Tarrow (2008).

6. Several innovations in quantitative techniques enable analysis of a greater variety of causal relationships (e.g., Braumoeller 2003; Buckley 2004; Clark, Gilligan, and Golder 2006; Ragin 1987, 2000; Signorino 1999). With the exception of QCA and fs/QCA (Ragin 1987, 2000), these techniques are better suited to testing assumed causal patterns than to discerning multiple patterns. We look more closely at QCA in chapter 3.

7. Some analytical techniques associated with case study research rely on stringent and often dubious assumptions. But heroic assumptions are not inherent in the method.

8. When case study research loses sight of the broader population, however, parochialism and other forms of conceptual inconsistency emerge (Sartori 1991).

9. Although strategies for increasing observations through within-case comparisons are widely promoted, Munck and Snyder (2007) found that relatively few case studies in leading journals for comparative politics take advantage of such internal observations.

10. Gerring (2007a, 57–61; 2007b) also discusses the challenge of data availability but gives less attention to variation in data availability by topic.

11. While the Internet creates new opportunities for subnational and nonelite populations to circumvent formal publication channels, access remains highly unequal.

12. Later chapters discuss methodological strategies for synthetic learning, including meta-analysis of case studies (chapter 4), collaborative research (chapter 5), field experiments (chapter 6), and empirically grounded agent-based models (chapter 8).

13. As the framework has developed in recent years, the structure of the resource system has been divided into two broad parts: the “resource system” and the “resource units” that are consumed by humans. The concept of rules has been broadened to include a full array of “governance systems,” and the structure of the community is now called “users.” All of these working parts of a social-ecological system are themselves embedded in a “social, economic, and political setting” and in “related ecosystems” (see E. Ostrom 2007 and discussion in chapter 9).

14. Debates exist about the ability to disprove even invariant hypotheses, especially in light of the fallibility of observation. For examples, see Goldthorpe (1997) and Lieberson (1991). See also the discussion of falsification in Kuhn (1970, 13–19) and Lakatos (1970, 95–102).

15. These citations reflect a very small sample of relevant case studies. Many studies include instances of failures as well as successes or analyze arrangements for communal management that were successful for some time before faltering.

16. A fourth potential reason may be strong economic incentives to convert resource use (particularly land) to gain higher profits.

17. Clear and secure property rights do not prevent depletion of renewable resources under all circumstances (e.g., Baland and Platteau [1996] 2000, 18–23, 294–96).

18. For a more general treatment, see Sjaastad and Bromley (1997). On the distinctions among property, access, and control, see Rangan (1997), Ribot and Peluso (2003), and Sikor and Lund (2009).

19. Shipton (1988) argues that scattered arable plots are another form of risk management, although Fenoaltea (1988) disagrees. Adoption or maintenance of production strategies associated with risk management is also influenced by distributional politics (Agrawal 1999; Mwangi 2007a).

20. Baland and Platteau ([1996] 2000, 365–66) argue that claims for the desirability of small groups rest more heavily on the expectation of homogeneity than on that of benefits from frequent interactions.

21. To be fair, the equation of villages or settlements with community often represents a shorthand used even by commentators who are quite aware of its inadequacy.

22. Balasubramanian and Selvaraj (2003) find that increasing numbers of tube wells in a watershed threaten irrigation tanks both by increasing the need for investment in maintenance in response to higher rates of groundwater withdrawal and by decreasing the likelihood of collective action to provide such maintenance.

23. This community subsequently adopted much more restrictive conditions for new members (Poteete and Welch 2004).

24. Olson (1965) treated all nonexcluded goods as public goods, obscuring differences related to the divisibility of goods and the possibility of depletion. As discussed above, nondivisible and inexhaustible public goods should be distinguished from divisible and exhaustible common-pool resources.

25. The probability of success in this case is lowered further by the general absence of conditions that favor collective action (Altricher 2008). The point here is that collective action will yield little in the absence of an understanding of how to achieve collective goals.

26. Some of the material in NRC (1986) was later published as Bromley et al. (1992).

27. We surveyed the research questions and hypotheses suggested by these edited volumes as part of our discussion of synthetic studies in chapter 3.

28. The concern here is with cross-fertilization and synthesis, not collaboration. As discussed in chapter 5, some research networks do persist for extended periods.

29. Until 2006, the name of the organization was the International Association for the Study of Common Property. The name was changed to encompass research on a greater diversity of “commons,” such as digital commons.

CHAPTER THREE BROADLY COMPARATIVE FIELD-BASED RESEARCH

1. Breadth of comparison refers to the geographic scope, historical scope, and, for our focal area of research, the diversity of types of natural resources included in an analysis. In this chapter, we are particularly concerned with geographic scope.

2. We gratefully acknowledge the competent research assistance of Agnes Koós, who conducted the bibliographic search and compiled the meta-database discussed in this chapter.

3. Academic Search Premier (EBSCO) is the largest multidisciplinary database of scholarly articles (EBSCOhost Research Databases 2005). Nonetheless, no database indexes all scholarly outlets. We evaluated potential biases by comparing unscreened results generated by EBSCO and Web of Science for articles published in a single year (2004), using a subset of search terms: common-pool resource, commons, community management, community-based management, collective action, and common resource management. Together, the two databases identified 480 unique articles. Of these, Academic Search Premier identified 68 percent compared with 58 percent for Web of Science. Only 27 percent of all articles appeared in both databases. The most obvious differences concerned clearly off-topic research that would be dropped during the screening process. For example, Web of Science identified more ecological studies with a biophysical focus and more theoretical (nonempirical) analyses of collective action, while Academic Search Premier listed book reviews as scholarly articles and identified more biomedical studies. Both databases index the most important outlets for empirical, social science, and interdisciplinary research related to natural resources. We believe that there would be much more overlap after screening. Although no bibliographic database would include all relevant articles, the breadth of coverage offered by Academic Search Premier generates relatively comprehensive results and reduces the likelihood of bias.

4. The strategy of searching on one term at a time decreased the likelihood of missing relevant articles but retrieved many off-topic citations. Off-topic articles included those about collective action in other domains, concerned with the House of Commons rather than natural resource commons, or related to particular natural resources but not to collective action. The winnowing process relied primarily on abstracts, supplemented by reviews of full articles when abstracts did not clearly address our selection criteria.

5. Poteete and Ostrom (2008) analyzed a more encompassing set of articles and used slightly different coding rules. Here, we analyze only articles that rely on field-based studies of collective action by natural resource users. The analysis does not include articles that were not empirical or not field-based, nor does it include those concerned with collective action among politicians or policymakers rather than natural resource users. For differences in coding, see the discussion below of the main unit of analysis. Some coding errors were discovered and corrected during recoding.

6. In some of these articles, more attention is devoted to other units of analysis. In Poteete and Ostrom (2008), the “main” unit of analysis refers to the unit of analysis to which the article devotes the most attention. The alternative interpretation of the “main” unit of analysis results in only marginal differences in the patterns reported but more accurately reflects our theoretical concerns.

7. The central limit theorem assumes that the underlying population is normally distributed. Although it is not obvious that the normality assumption makes sense for the distribution of outcomes of interest related to collective action, the thirty-observation rule of thumb offers an attractive—and relatively obtainable—point of reference.

8. We did identify several additional publications with cross-national scope that were not empirical or based on field research. These include literature reviews, analyses of published data, and synthetic analyses.

9. Additional large-N analyses have been published since 2004 (e.g., Chhatre and Agrawal 2008; Gibson, Williams, and Ostrom 2005). The policymaking unit of analysis refers to collective action by resource users analyzed according to jurisdiction and does not include analyses of collective action by policymakers (e.g., Andersson 2004; Andersson, Gibson, and Lehoucq 2006) or governments (e.g., in international agreements).

10. At the extreme, Wilson et al.’s (1999) analysis of the Lake Victoria’s Nile perch fishery involves an internationally shared resource yet is presented as a case study of a single resource system.

11. A number of large-N studies based on fieldwork have been reported in papers and books (e.g., Bardhan 2000; Jodha 1990; Lam 1998; Shivakoti and Ostrom 2002; Somanathan, Prabhakar, and Mehta 2002). All of these large-N studies analyze data from a single country.

12. These debates reflect differences in the relative importance given to the evaluation of correlations and the tracing of processes (Bennett and Elman 2006; Brady and Collier 2004) and different expectations about the generality of social patterns (Ragin 1987).

13. Note that an additional four large-N studies collected data for the full population within their study area. Other strategies for sampling included structured sampling, convenience samples, voluntary responses to mail questionnaires, and snowball samples.

14. Spatial sampling guided by Global Positioning System (GPS) technology offers an ingenious strategy for avoiding biases associated with incomplete official lists (Landry and Shen 2005).

15. Secondary analysis refers to the reanalysis of a database constructed from primary data (Glass 1976).

16. Meta-analysis does not eliminate reviewer bias, but greater transparency about procedures makes it easier for other scholars to identify bias (Bangert-Drowns 1995; Slavin 1986).

17. We do agree, however, with those who caution against pooling data from studies with different research designs (e.g., Slavin 1986).

18. Only some of these studies concern collective action or common-pool natural resources.

19. A related technique, fs/QCA, moves away from dichotomous coding by using fuzzy sets (Ragin 2000). Graduated coding of qualitative data allows for intermediate outcomes but, in the absence of accepted protocols, gives rise to new puzzles.

20. Shelby and Vaske (2008) encounter a similar terminological problem. In the study of the human dimensions of leisure science, several analyses of other analyses have been published but are generally considered “comparative analyses.” Shelby and Vaske accept the terminological distinction because the “comparative analyses” that they reviewed analyzed data that were from other studies, but not derived from the research reports from the other studies. Meta-analyses related to common-pool resources, however, have relied largely on data included in publications and other research reports. As discussed in chapter 4, meta-analysts have contacted case study authors to track down missing data, but this is also a recommended practice among meta-analysts of experimental and quasi-experimental research.

21. Decisions about methodological practices also reflect the relative rewards to different analytical strategies in terms of grants and professional recognition. We take up this point in chapter 10.

22. Although the specific statistical techniques that have been developed are suitable for meta-analysis of quantitative research and cannot be used in the meta-analysis of case studies, the logic of testing for bias associated with research design applies with equal force to all forms of meta-analysis. It is only a matter of using techniques that are appropriate for different types of data.

CHAPTER FOUR META-ANALYSIS: GETTING THE BIG PICTURE THROUGH SYNTHESIS

1. A third option begins with highly inclusive criteria, but then involves repeated rounds of recoding to evaluate more precise variable definitions. See chapter 3 and Rudel (2008).

2. Charlotte Hess and Emily Castle have continued the massive effort to keep up with the literature in this area. “The Comprehensive Bibliography of the Commons,” with over 57,000 citations, can be accessed through “The Digital Library of the Commons (DLC)” Web site (see http://dlc.dlib.indiana.edu/). The DLC itself is a depository of papers on these issues; it contained more than 4,500 papers as of August 1, 2009.

3. During the 1985–86 academic year, William Blomquist and James Wunsch met regularly with Elinor Ostrom to build on the effort to identify variables that were described in a large number of cases identified by the NRC. In 1986, Ostrom was able to hire Edella Schlager and Shui Yan Tang as research assistants, Sharon Huckfeldt as a programmer, and Julie England as a database manager on a National Science Foundation grant to embark on a project titled “The Role of Institutions in the Survival and Efficiency of Common-Pool Resources.” This grant also supported a diversity of formal theoretical work and our first empirical studies in the experimental laboratory. Arun Agrawal worked on forestry cases while a visiting scholar at the Workshop before conducting his own PhD fieldwork in India.

4. Ruttan (2006, 845–46) provides a list of the irrigation and fishery cases and source materials.

5. See discussion of this problem in chapter 3.

6. See note 2 for more details.

7. In the more recent literature on complex systems, the concept of “robustness” focuses on adaptability to disturbances: “the maintenance of some desired system characteristics despite fluctuations in the behavior of its component parts or its environment” (Carlson and Doyle 2002, 2538; see also Anderies, Janssen, and Ostrom 2004).

8. Ganesh Shivakoti and Paul Benjamin worked closely with Ostrom to revise the CPR coding forms for this purpose. During the period of developing the NIIS database, the research team brought several experts, including Robert Yoder, Anthony Bottrall, Robert Hunt, and Mark Svendsen, to the Workshop to review the draft manuals and forms and suggest revisions based on their own in-depth knowledge of biophysical, social, and institutional factors likely to affect performance of irrigation systems.

9. Julie England, pers. comm., December 31, 2008.

10. Ashok Regmi, pers. comm., July 30, 2004.

11. Consequently, sixty-seven systems (28.4 percent) in the database are located in Chitwan alone (Julie England, pers. comm., December 31, 2008).

12. Baland and Platteau consider experimental studies in their section on theoretical developments. We discuss the experimental method in chapter 6.

13. Notions of relatively isolated corporate communities were common among anthropologists and others at midcentury (e.g., Wolf 1957).

14. According to the Web of Science database, at least 2,416 articles have cited E. Ostrom (1990), and at least 332 have cited Baland and Platteau ([1996] 2000) as of June 29, 2009.

CHAPTER FIVE COLLABORATIVE FIELD STUDIES

1. See chapter 3 for a description of the database used in this analysis.

2. By comparison, Sigelman (2009, 509) reports that 16.0 percent of the articles accepted for publication by the disciplinary journal the American Political Science Review from fall 2001 through summer 2007 had more than two authors. Likewise, 14.6 percent of all papers submitted during this period had more than two authors.

3. We discuss the IFRI research program below.

4. Similarly, George and Bennett (2005) argue for more collaboration as a way to increase the use of multiple methods in research projects.

5. Other examples of larger projects include the Central and Eastern European Sustainable Agriculture framework project (Theesfeld 2004), the Community Perspectives of Land and Agricultural Reform project undertaken by the University of Witwatersrand and West Virginia University (Woodhouse 1995), and the Making Agriculture Sustainable project encompassing five European countries (Oerlemans and Assouline 2004).

6. The CELP Web site describes a cross-national project on Common Pool Resources (http://www.york.ac.uk/res/celp/webpages/projects/cpr/cprmenu.htm) that includes Botswana, Mexico, Nepal, Spain, and Zimbabwe as well as Tanzania. The article by Adhikari, Di Falco, and Lovett (2004) appears to be a product of this broader initiative. The Web site suggests no more than loose coordination of research across components, and it seems that CELP did not have partner institutions in all of these countries.

7. Ostrom (1990) did not argue that congruence with all eight principles was either necessary or sufficient. As discussed in chapter 4, the design principles are currently being revised in light of the large number of studies in which other scholars have assessed their relevance.

8. The other centers are the Africa Rice Center (WARDA), Biodiversity International, Centro Internacional de Agricultura Tropicale (CIAT), Centro Internacional de Mejoramiento de Maiz y Trigo (CIMMYT), Centro Internacional de la Papa (CIP), the International Center for Agricultural Research in the Dry Areas (ICARDA), the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), the International Institute of Tropical Agriculture (IITA), the International Rice Research Institute (IRRI), and the World Agroforestry Centre (ICRAF).

9. See chapter 4 for a discussion of the CPR and NIIS research programs.

10. As of July 1, 2009, the IFRI database contained data from sites in Bhutan, Bolivia, Brazil, Colombia, Ecuador, Guatemala, Honduras, India, Japan, Kenya, Madagascar, Mexico, Nepal, Tanzania, Thailand, Uganda, and the United States (Julie England, pers. comm.).

11. Updates of the common database occur periodically as new data come in from CRCs.

12. Despite the name change, an IFRI user group is conceptually equivalent to an NIIS subgroup, but in relation to a resource system that generates a greater variety of natural products (see chapter 4).

13. Each research team maintains a local database and periodically sends data for inclusion in the networkwide database.

14. A number of dissertations have been completed using IFRI data, including Andersson (2002), Benjamin (2004), Coleman (2009b), Futemma (2000), Hayes (2007), Jagger (2009), Namubiru (2008), Pacheco (2007), Regmi (2007), Schweik (1998), Silva-Forsberg (1999), Thoms (2004), van Laerhoven (2008), and Varughese (1999).

15. The Research Network on Gender Politics and the State (RNGS), established in 1995 and involving nearly forty scholars in sixteen industrialized countries, is a noteworthy exception. See the RNGS Web site (http://libarts.wsu.edu/polisci/rngs/).

16. Meta-analysis can build on rigorously collected qualitative field research; realization of this potential depends on the care taken in screening source material (see chapter 4).

CHAPTER SIX EXPERIMENTS IN THE LABORATORY AND THE FIELD

1. The experiments discussed in the chapter typically involve a sample of participants (students in laboratory experiments who are not regularly related as students or assistants to the researchers running the experiment), use no deception, and provide monetary incentives.

2. The Nash equilibrium is named in honor of John Nash, the Nobel Prize–winning theorist who first proposed this concept.

3. Subjects in many dilemma experiments such as Prisoner’s Dilemma and Investment games do “cooperate” at a higher level than predicted by the conventional theory (see E. Ostrom 2009a for an overview). In one of the more fascinating earlier experiments, conducted by Liberman, Samuels, and Ross (2007), the same Prisoner’s Dilemma game was played with two framings. In the experiment that was labeled as “the Community Game,” 71 percent of the participants chose to cooperate. When the same experiment was labeled “The Wall Street Game,” the rate of cooperation fell to 33 percent—still a significant proportion given the theoretical prediction of no cooperation.

4. In common-pool resource experiments, as discussed in the next section, anonymity negatively affects cooperation levels.

5. Also see Palfrey and Rosenthal (1988, 310), where they model “uncontrolled preferences,” which derive from “acts of social cooperation or contribution, the utility of altruism or social duty.”

6. In another series of experiments, Bagnoli, Ben-David, and McKee (1992) did not find support for a second theoretical model developed in Bagnoli and Lipman (1989) involving a somewhat complicated agreement by participants on the level of contributions—an agreement that, if followed, would lead to optimal equilibria. This again illustrates one of the strengths of testing theory through experiments in the laboratory where very precise operationalizations can be made, and theorists are enabled to see which of their predictions hold in practice and which do not.

7. To provide similar monetary income among the two treatments, participants were paid one-half of their computer returns in the 25-token experiments.

8. The Nash equilibrium can be made symmetric even with large- and small-endowment appropriators. In particular, a symmetric Nash equilibrium results as long as the small-endowment level is greater than or equal to that required for equilibrium play. In such a case, small-endowment appropriators simply have a lower input allocation level in the outside market relative to large-endowment appropriators.

9. The software was based on Goldstone and Ashpole (2004), who performed experiments on foraging behavior.

10. A graphical image of a participant on the computer screen.

11. This is the expected end-of-round effect. In Janssen et al. (2008), the time left for the round was not known, and participants were eager to get tokens as soon as possible since they were uncertain about the amount of time left.

12. In our meta-analyses and large-N studies, we had found that these three rules were frequently used in the management of fisheries, forests, and irrigation systems. See Lobe and Berkes (2004) for an example of a lottery rule used in the coastal fisheries of southern India.

CHAPTER SEVEN AGENT-BASED MODELS OF COLLECTIVE ACTION

1. In the cellular automata literature, one typically uses the term rules instead of strategies, but we use strategies to be consistent with our use of the words strategies, norms, and rules in this book.

2. Which is the same as when mpcr, as defined in chapter 6, is greater than 1.

3. See, for example, Alexander (1987); Gintis, Smith, and Bowles (2001); Leimar and Hammerstein (2001); Lotem, Fishman, and Stone (1999); Nowak and Sigmund (1998); Wedekind and Milinski (2000); and Zahavi (1977).

4. Smajgl, Izquierdo, and Huigen (2008) provide another agent-based modeling approach to endogenous rule change based on the ADICO framework.

CHAPTER EIGHT BUILDING EMPIRICALLY GROUNDED AGENT-BASED MODELS

1. A power law distribution refers to distributions where a small number of the population receives a large share. In contrast to a normal distribution, the power law distribution has a fat tail, a significant probability of an extreme outcome (Clauset, Shalizi, and Newman 2009).

2. Simple reactive agents have automatic responses to decision problems and do not spend effort to evaluate the consequences of their decisions. An example is an agent who copies the decision of his/her most successful neighbor if the neighbor is more successful than the agent him/herself. See chapter 7.

3. See, for example, Balmann et al. (2002); Berger (2001); Bower and Bunn (2000); D. Brown et al. (2005); Dreyfus-Leon and Kleiber (2001); Evans and Kelley (2004); and Wilson, Yan, and Wilson (2007).

4. Action research refers to problem-solving activity led by individuals (such as professional scholars) who work with others (such as stakeholders) to improve the way they address issues and solve problems. The concept was introduced by Kurt Lewin (1946).

5. A Turing test is an experiment where one tries to distinguish a human from a machine (Turing 1950). In the original Turing test, a human judge engages in a natural language conversation via text messages with one human and one machine, each of which tries to appear human. If the judge cannot reliably tell the machine from the human, the machine is said to have passed the test.

CHAPTER NINE PUSHING THE FRONTIERS OF THE THEORY OF COLLECTIVE ACTION AND THE COMMONS

1. The theoretical predictions for an indefinitely repeated social dilemma included all possible actions from full cooperation to no cooperation at all—regardless of the structure of the immediate microsituation.

2. Recent experiments where participants can exchange text messages only with unknown other participants also lead to significant improvements (Janssen forthcoming).

3. James Buchanan (1984, 5) articulated the earlier view of most economists when he wrote that “The burden of proof rests with those who suggest wholly different models of man apply in the political and economic realms of behavior.”

4. Psychologists have debated whether predictions could be based on attributes of individual personalities or the specific situation that individuals face. Given this puzzle, Waichmann and Requate (2008) recently undertook a careful test of the personality traits of subjects in Cournot duopoly experiments where participants have to decide without communication how much to produce. They assessed whether personality traits affect subjects’ behavior. They found that personality traits did help predict individual behavior in the first few rounds of an experiment. On the other hand, they found that “after subjects have gained experience, their behavior is largely independent of their personality traits” (Waichmann and Requate 2008, 11). In concluding their analysis, they state, “Our findings support the hypothesis that it is the situation rather than the personality characteristics of the subjects that mainly determines their behavior” (ibid.).

5. Evolutionary psychologists have produced substantial evidence that humans have an inherited capacity to learn rules and norms—similar to the capacity to learn a language (see Cosmides and Tooby 1992, 1994). These include the norms of reciprocity and trust. Such learning requires exposure to repeated situations where other individuals who are respected (such as parents) reiterate the importance of following these norms. Further, humans have also learned how to detect cheaters when they can see each other’s faces (Farrelly and Turnbull 2008; Verplaetse, Vanneste, and Braeckman 2007).

6. See, for example, Andreoni (1989); Bolton and Ockenfels (2000); Charness and Rabin (2002); J. Cox, Friedman, and Gjerstad (2007); Fehr and Schmidt (1999); Frohlich (1974); Ledyard (1995); and Rabin (1993).

7. The importance of trust has had a more central role in sociology. Zucker (1986) provides an excellent analysis of the multiple origins of trust. Deutsch (1973) and Sztompka (1999) also provide deep insights into the sociological theories of trust.

8. See figures 6.1 and 6.2 in chapter 6 as well as similar figures in many research articles.

9. Massive overfishing and deforestation tend to occur where microsituations within the broader context do not provide opportunities for harvesters to know each other well and gain trust that others are cooperating by reducing their harvesting levels.

10. Thaler and Sunstein (2003, 2008) refer to the importance of microsituational variables and public policy about choice-architecture. If regularities in human behavior are taken into account, microsituations can be designed in such a way that socially desired decisions are made by free choice. For example, having organ donation as the default choice substantially increases the number of organ donations (see also Levitt and List 2007).

11. In the field, researchers have to rely on indirect measures of trust such as (1) interviews with participants about their sense of trust and reciprocity in the field or surveys conducted after experiments and (2) observed behavior in the context of a collective-action problem. Further, as discussed below, researchers have no control over characteristics of the microsituation. The diversity of microsettings in the field means that it is practically impossible to isolate the effects of any single condition. In microsettings studied in the lab or agent-based models, the attributes of the situation are specified very clearly by the researcher.

12. When the impact of the broader context is examined in field research, however, considerable mobility of resource users may discourage development of trust and cooperation. In some settings, mobility may lead to “roving bandits” (Berkes et al. 2006).

13. Messick and Brewer (1983, 22) point to four ways that communication facilitates cooperation: (1) by eliciting information about the choices of others, (2) by enhancing trust in other group members, (3) by activating social values and responsibility, and (4) by creating a group identity (see also Ben-Ner and Putterman 2009).

14. One of the design principles discussed in chapter 4 relates the robustness of institutional arrangements to the proportional equivalence between benefits and costs of cooperation.

15. Simon overtly distinguished his concept of hierarchy from one involving human bosses at each level. “We shall want to consider systems in which the relations among subsystems are more complex than in the formal organizational hierarchy.… We shall want to include systems in which there is no relation of subordination among sub-systems” (Simon 1985, 197).

16. An example of the need for both levels to understand some outcomes is the long process of developing a successful policy for allocating fishing rights to the groundfish off the coast of British Columbia described by Colin Clark (2006). After many years of increasing levels of overfishing off the coast, even after official quotas had been allocated, the government of British Columbia had to close the fishery in 1995 owing to noncompliance with the rules. After the fishery was permitted to recover for a few years, a new policy was implemented and the fishery was reopened. The new policy was that an official observer had to be on every boat to record all catches. Changing the microsituation on each boat led to much higher compliance and eventual development of a transferable quota system.

17. See, for example, Armitage, Berkes, and Doubleday (2007); Baland and Platteau ([1996] 2000); E. Ostrom (2001, 2009a); E. Ostrom, Gardner, and Walker (1994); Schlager (1990); Tang (1992); and Wade (1994).

18. In some settings, other variables will also be important, and some of those listed here will play no role. Given its likely importance in affecting the benefits and costs of collective action, however, we would argue that field researchers should try to obtain empirical measures for at least this set of variables to help explain successes and failures in collective action to overcome CPR dilemmas.

19. The speed of regeneration may also affect whether the users themselves can adequately manage a resource. Rodrigues et al. (2009) find that a slow regeneration rate of forest resources tends to increase the capability of local communities to self-manage, while a fast rate, as in the tropics, may exceed the capacity of self-organized groups to manage.

20. Basurto and Ostrom (2009) draw on this set of broader contextual variables affecting the cost-benefit calculation of local fishers to explain why two small-scale fishing communities on the Gulf of California in Mexico (Puerto Peñasco and the Seri village of Punta Chueca) were able to self-organize while a third, nearby fishing community (Kino Bay) was not. See also Cudney-Bueno and Basurto (2009).

21. In the analysis of the effect of multiple variables, developing simple mathematical models is difficult, while utilizing agent-based models becomes a powerful tool (see chapters 7 and 8).

22. As more researchers develop empirical studies involving observations for a large number of CPRs, it will be feasible to quantify many of the variables in the SES framework as recent studies drawing on the IFRI database have done (see Coleman 2009a; Coleman and Steed 2009).

23. The extensive work on multilevels and polycentricity is relevant to this question (see Armitage, Berkes, and Doubleday 2007; McGinnis 1999a, 1999b, 2000; V. Ostrom 2008a, 2008b; Young, King, and Schroeder 2008).

CHAPTER TEN LEARNING FROM MULTIPLE METHODS

1. Other methods, such as GIS and remote sensing, also play an important role.

2. Further, many case studies of self-organized resource systems mentioned that resource users tended to monitor each other and use very small sanctions for the first infraction noticed by a user, and to gradually increase the severity of the punishment for subsequent offenses. The use of graduated sanctions was one of the findings to grow out of the meta-analysis and became one of the design principles discussed in chapter 4.

3. The software of the laboratory experiments and the protocols of the field experiments can be found at http://commons.asu.edu.

4. For further information about the development of the Workshop, see Aligica and Boettke (2009).

5. It typically involves training in a suite of methods widely used in a given discipline as well.

6. Sigelman (2009) found that coauthored papers accounted for 45.1 percent of papers submitted to the American Political Science Review and 43.3 percent of the papers accepted between fall 2001 and summer 2007. These rates are somewhat lower than we found, but fairly high considering that one might expect fewer coauthored articles in disciplinary journals.

7. Restrictions on access to online databases and print libraries exist and can present a significant obstacle to scholars based at organizations that maintain subscriptions to few databases or print journals.

8. Between 2001 and 2007, only 3 percent of the articles published in the American Political Science Review had more than three authors (Sigelman 2009, 509).

9. To get a better sense of the criteria used to evaluate research, teaching, and service in tenure decisions, Rothgeb and Burger (2009, 516) conducted a survey of chairs of political science departments. Single-authored publications were identified as essential for tenure by chairs from 51 percent of the MA-granting departments and 72 percent of the departments with doctoral programs.

10. http://www.mad.zmaw.de/wdc-for-climate/ and http://www.ngdc.noaa.gov/wdc/.

11. http://www.ncbi.nlm.nih.gov/.

12. For example, Dataverse for sharing data (http://dvn.iq.harvard.edu/dvn/), OpenABM for sharing agent-based models (http://www.openabm.org/), and the Interuniversity Consortium for Political and Social Research (ICPSR).

13. The HSD program was a special NSF-initiative; 2008 was the last competition.
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17.4% 5.2%
Pearson Chi-Square: 10.326 Statistical significance: 0.006
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C. Total: 1990-2004
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