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Abstract

Social norms have become a ubiquitous concern across political science.  Yet, numerous, important questions remain with respect to how social norms come into existence and how they change over time.  This article presents an agent-based model of norm emergence and evolution that begins to answer these open questions.  Agent-based modeling is a computer simulation method drawn from the study of complex adaptive systems.  With it, I am able to model constructivist insights about norm entrepreneurs and normative change and produce general insights about the emergence and evolution of social norms applicable to empirical studies of norms.
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Introduction

Where do norms come from?  How do they change?  Though the norm concept is common if not ubiquitous throughout political science we still lack analytic frameworks that capture both norm emergence and norm change in a theoretically satisfying manner.  Especially vexing puzzles concern explaining which specific norms will arise, and how normative structures are transformed.  In this essay I offer a formal model (a non-game theoretic agent based model) called "Pick a Number" that examines these issues from an explicitly social constructivist viewpoint.  Constructivists have been criticized for failing to demonstrate how the actors they describe might forge and change norms. Using agent-based modeling simulations, I examine a potential answer to such criticism—Finnemore and Sikkink's (1998) norm life cycle—and explore how norm entrepreneurs influence norm dynamics.

Agent-based modeling (ABM) is a computer simulation technique that has the potential to be the social laboratory that is denied to political scientists on an empirical level, and it provides fertile ground for developing and testing theories.  As Axtell and Epstein argue about international relations, "Those purporting to know why the international system looks as it does might attempt to specify the rules they think the agents (states) are executing, put them on a computer, and see if those agents and rules in fact generate a world that looks more or less recognizable." (1994, 30).  In the modeling exercises that follow I put the norm life cycle on the computer and demonstrate how stylized norm entrepreneurs can catalyze both the emergence of norms and change in established norms over time.  While this type of modeling study does not, by itself, generate empirical support for the constructivist claims about norm entrepreneurs, it does establish that norm entrepreneurs can in principle influence the emergence and evolution of norms as constructivists argue.  In addition, the modeling exercises facilitate outlining the boundary conditions for the influence of norm entrepreneurs, and highlight potentially important factors in the dynamics of norm emergence and evolution that should inform empirical studies.  

According to Robert Axelrod, any theory of norms must describe and/or explain how norms arise, are maintained, and can be changed (1997, 46). These goals apply to all theories or approaches that hope or claim to explain norms and normative phenomena.  And indeed, following Edna Ullman-Margalit, I hope to demonstrate and describe through formal techniques, “the essential features of a situation in which such an event [norm emergence through norm entrepreneurship] could occur.”(1977, 1)  However, this modeling study departs from other formal theory exercises by relaxing (read removing) strict rationality assumptions, and relying instead on adaptive behavior and an evolutionary logic, making it more amenable to constructivist analysis.  The results of this study provide firm support for constructivist claims about norm entrepreneurs.  Drawing from the results I suggest theoretical extensions to the norm life cycle, and explore potential empirical implications of the findings.

 
I begin by briefly surveying the literature on norms and norm emergence/evolution. This review provides the foundation for the model building that follows.  Following this discussion, I introduce the method used to explore these issues, agent-based computer simulation modeling from the study of complex adaptive systems.  In the third section I explain in detail the model and simulation results.  I conclude with a discussion of the significance of the results both theoretically and empirically, suggesting extensions to the norm life cycle (as well as the model), and further research avenues to explore.

Model Foundations


What follows is a targeted review of the norms literature.  Rather than attempting to critique or synthesize the vast literature on norms, the aim is instead to tease out a common core of ideas about norms as a foundation for model building.  The section concentrates on three aspects of  norms: definitions, behavioral effects, and the norm life cycle.

What Are Norms?     


'Norm' has become a ubiquitous term in the lexicon of international relations and political science more generally.  Scholars of virtually every theoretical, methodological, and epistemological bent use norms in some way to explain or describe behavior at all levels of politics.  This can create confusion, however, because different scholars define and use the concept of ‘norm’ in very different ways (Ostrom and Crawford 1995).  Rational or economically-oriented approaches tend to define norms similarly to Joshua Epstein: “self-enforcing behavioral regularities, often represented elegantly as equilibria of n-person coordination games possessing multiple pure-strategy Nash equilibria.”(2000, 1-2, see e.g. Young 1993).  In this sense, norms become a description for repeated behavior.  A contrasting vision of norms, taken from constructivist approaches, considers norms to be standards “of appropriate behavior for actors with a given identity.”(Finnemore and Sikkink 1998, 891).  Norms, thusly conceived, take on causal significance, explicitly shaping agents' behaviors.


These are merely two examples among many but they do capture the essence of the way that different perspectives conceive of the term norm.  Fortunately common threads persist across perspectives.  Authors generally note one or more of the following characteristics when discussing and defining ‘norm’ irrespective of the theoretical perspective of the study in question.

· Compliance with the standard or strategy throughout (most of) society

· Stabilization of expectations around the standard—shared expectations

· Self-reinforcement

It is this common sense that informs the model building.  

Norms and Behavior in Constructivism


What role do norms play in social life?  Constructivists have clear answers for this question.  In terms of model building, the crucial factors to consider include the behavioral assumptions inherent in constructivism, the necessity of intersubjective agreement for norm existence, the evolutionary logic of norm emergence, and the lack of conscious thought that an established norm engenders.


Fundamentally, constructivist approaches consider that a logic of appropriateness guides actor behavior.
  Actors choose actions based upon institutional, moral, or normative standards—preferences and interests themselves are shaped by what is considered appropriate.  As March and Olsen argue, “Action is often based more on identifying the normatively appropriate behavior than on calculating the return expected from alternative choices.”(1989, 22).  Thus for constructivists, norms have an elemental role in determining the behavior of agents
 as they shape what behavior is appropriate or not.  Indeed norms can even bound possible versus impossible behaviors (Yee 1996).  

The norms themselves require intersubjective agreement to exist and survive.  If agents no longer feel that the behavior prescribed by the norm is appropriate, they will cease to act in such a way and the appropriateness of the standard evaporates (Kratochwil 1989; Katzenstein 1996; Finnemore 1996).  Once this takes place, the ‘norm’ no longer has influence over agents’ interests and thus no influence over agents’ behaviors.  This idea is not foreign to other (rational) perspectives.  In economic analysis, for instance, in order for one equilibria to become entrenched as a norm, agents must continually re-use common strategies.  Once the strategies change, the ‘norm’ gives way to another equilibrium (or to non-equilibrium playing).  As Ensminger and Knight argue, “it is cumulative deviations from a rule or norm that makes possible the assertion of a new one.”(1997, 1; see also Elster 1989, 99-100).  

The necessary intersubjective agreement does not materialize automatically—norms do not arrive fully formed. "Norms do not as a rule come into existence at a definite point in time, nor are they the result of a manageable number of identifiable acts.  They are, rather, the resultant of complex patterns of behavior of a large number of people over a protracted period of time." (Ullman-Margalit 1977, 8)  Constructivists consider that norms arise as some agents accept new precepts or utilize new strategies.  When a group of agents accepts a new appropriate behavior, the resultant behavioral changes alter the social context (or the intersubjective understanding of what behavior is appropriate) for the other agents in a population, catalyzing change in other agents (as they strive to act appropriately).  Eventually, through this process, intersubjective agreement is reached and a norm emerges.  This is often described as a positive feedback or increasing returns mechanism and it is familiar across perspectives on norm emergence.
  Peyton Young describes the process noting "Past plays have feedback effects on the expectations and behaviors of the one playing the game now because people pay attention to precedent." (1993, 58).

This feedback process is based on the “principle that what works well for a player is likely to be used again, whereas what turns out poorly is more likely to be discarded.”(Axelrod 1997, 47).  This evolutionary view is also evident in constructivism where agents judge 'what works well' with the logic of appropriateness and strive to match their behavior with the dictates of a dynamic social structure.  The social structure (or norms) created by actors' behaviors and interactions, teach agents how they are supposed to behave.  Agents adapt to an ever-changing social structure that they themselves have a hand in creating—their actions reify or transform the structure—and norms emerge evolutionarily through their actions and interactions.  

Finally, once established, norms elicit self-reinforcing behavior and eventually can be institutionalized and taken for granted.  As agents act within the dictates of a nascent norm, the norm gains strength (it is reified as the appropriate standard of behavior).  Eventually, if reinforced enough, agents will no longer consciously call upon it to describe or decide upon behavior.  As Epstein argues, once a norm is established, agents “conform without really thinking about it.”(2000, 1).  Finnemore and Sikkink echo this line of reasoning when they argue that, “norms may become so widely accepted that they are internalized by actors and achieve a ‘taken-for-granted’ quality that makes conformance with them almost automatic.”(1998, 904)

The Norm Life Cycle

Discerning how norms emerge and change has been a more challenging enterprise than defining norms or describing how they influence behavior.  However, the norm life cycle of Finnemore and Sikkink (1998) is a recent constructivist framework that has a great deal of potential for understanding norm emergence and evolution.  The norm life cycle is comprised of three linked stages: emergence, cascade, and internalization (1998, 896-901).  

Finnemore and Sikkink begin by positing a catalytic role for norm entrepreneurs in fostering norm emergence.  Norm entrepreneurs are agents (individuals in Finnemore and Sikkink's treatment, though organizations and states could play this role as well) that, dissatisfied with the social context, advocate different ideas about appropriate behavior from organizational platforms that give their ideas credence.
  Norm entrepreneurs work to persuade other agents to alter their behavior in accordance with the norm entrepreneur's ideas of appropriate behavior.  For constructivists, this means that a norm entrepreneur is attempting to alter other agents' perceptions of the social context—alter what an agent thinks is appropriate behavior.  How this alteration takes place is currently a matter for debate among constructivists (see, e.g. Checkel 1998; Risse, Ropp, and Sikkink 1999).  For the purpose of model building, it is enough to acknowledge that norm entrepreneurs are engaged in changing agents' minds or preferences or altering the set of rules that agents might follow.

When a ‘critical mass’ of agents has accepted the new ideas as appropriate, then Finnemore and Sikkink claim that a norm has emerged (1998, 901).  From a complex systems viewpoint, this could be viewed as driven threshold system (see, e.g. Cederman 1997, Bak and Chen 1991).
  The norm entrepreneurs provide a constant input of ideas into the system and work to change the behavior of agents.  When the number of agents accepting the new ideas crosses a threshold a norm cascade ensues.  In the cascade stage, the norm acceptance rate rapidly increases—Finnemore and Sikkink describe it as a contagion (1998, 902; see also Epstein 1997, chs. 4-5).  Multiple agents, outside the ‘critical mass,’ now begin to accept the appropriateness of the behavior for which the new norm calls.  The final stage in the cycle is internalization.  Here, the norm becomes taken for granted, and conformance with its dictates is no longer (or at least rarely) questioned (Finnemore and Sikkink 1998, 904).

Three points need to be emphasized about this framework.  First, it is an evolutionary framework (though implicitly so).  Change in some agents alters the environment, driving change in other agents as all strive to do 'well'—act appropriately.  Second, the framework provides a mechanism for norm emergence—norm entrepreneurs supply the ideas that would be norms.  Finally, within this framework we see the seeds for norm change as well as emergence.  Finnemore and Sikkink make clear that norm entrepreneurs always propose norms within a social environment already characterized by norms (1998, 897).  Indeed, norm entrepreneurs are often proposing a change in norms when they bring forth new ideas.  Established norms can be altered when norm entrepreneurs convince agents to change their standards of appropriateness from an old norm to a new one. 

This framework is attractive because it explicitly addresses both the emergence of norms and contains within it a mechanism to explain the change of norms over time with an evolutionary framework and a norm entrepreneur.  Of course leadership or entrepreneurship is a far from novel concept in political science (see e.g. Nadelman 1990; Young 1991; Young 1999; Moravcsik 1999a; Moravcsik 1999b; Lustick 1993; Schneider and Teske 1992; Bianco and Bates 1990).  Entrepreneurship is a popular factor for explaining solutions to collective action problems, equilibrium choice, the emergence of cooperation as well as norms.

Yet despite the intuitive notion that entrepreneurs play a role in establishing and altering normative structures and the existence of insightful empirical work, constructivists have been criticized for failing to definitively demonstrate how agents following a logic of appropriateness (rather than agents acting fully rationally) might forge norms within the norm life cycle framework and how norm entrepreneurs actually influence norm dynamics.  One way to address this lacuna is to model the norm life cycle in order to test the plausibility of this constructivist account and to ascertain the conditions under which entrepreneurs influence norm dynamics.

Agent-Based Modeling

Constructivists rarely formally model their insights because they reject many of the strictures of dominant rational choice formal modeling (given interests, strict methodological individualism, logic of consequences).  ABM is an ideal modeling environment for constructivists precisely because it is not restricted to rational choice techniques.  This section introduces the ABM methodology from the study of complex adaptive systems (or complexity theory) that I use to explore the role of norm entrepreneurs.

ABM is a computer simulation technique with a distinguished history in computer, cognitive, and physical science that finds its roots in early artificial intelligence efforts.  More recently, ABM has begun to make inroads into the social sciences.  A number of economists, sociologists, anthropologists and political scientists have begun to apply ABM to specific and general puzzles (see, e.g., Schelling 1978; Axelrod 1997; Arthur 1994; Cederman 1997; Epstein and Axtell 1996; Lustick 2000).  The essence of this type of modeling lies in the creation of artificial agents that can be envisioned as individuals, organizations, or even states.  The modeler endows these agents with individual characteristics (attributes that change from simulation to simulation), the ability to perceive their environment, and decision-making apparatus.  The modeler then places the artificial agents in an artificial environment (social and/or physical if modeling spatial/environmental interactions) and lets them interact.  The goal is to simulate and understand processes through which macro patterns emerge from the actions and interactions of agents (and their environment or context).  As Epstein and Axtell explain:  

We view [ABM] as laboratories, where we attempt to ‘grow’ certain social structures in the computer—or in silico—the aim being to discover fundamental local or micro mechanisms that are sufficient to generate the macroscopic social structures and collective behaviors of interest. (1996, 4, emphasis in original).

This is a very general, broad view of ABM.  Thus described, game theoretic modeling could be undertaken in an ABM environment, though simulation is less utilized in game theory given the attractiveness of closed form analytic solutions often available.  ABM is a useful alternative to traditional formal analysis because it can be used to explore complex/complicated problems that are too 'messy' for game theory and other types of mathematical analysis.  

Indeed, ABM efforts usually begin by noting how the interesting problems in social science are analytically intractable.  To analyze much of social life with traditional quantitative/modeling tools it has been necessary to abstract away much of the messiness that makes politics and other social endeavors interesting—nonlinearity, heterogeneity, non-rationality (strictly speaking), incomplete information, changing values and preferences, and even limited computational ability.  Traditional tools like game theory, econometrics, and other forms of mathematical analysis have a difficult time dealing with these noted characteristics of human beings and social life.  They simplify—assuming linearity, homogeneity, rationality, stable preferences, and unlimited computational ability—in order to reach tractable solutions.  To be clear, I am not condemning simplification—all modeling and indeed all analysis entails simplification.  However, it is difficult to justify abstracting away the interesting parts of social life in the name of analytical tractability when other, similarly rigorous, methods exist that do not have to make similar simplifications.  

The flexibility entailed by the ABM methodology—it is possible to endow the agents with almost any kind of attributes and decision-making rules imaginable—allows scholars to move beyond restrictive rationality and still retain rigor.  This is an especially welcome development for constructivists, plagued (unfairly) with criticisms of being 'unscientific' in a social context (the discipline of political science) that values science (see, e.g. Wendt 1998).  With ABM, it is possible to model agents designed with constructivist insights; that is agents that are in a mutually constitutive relationship with their social context, agents that learn over time, agents that follow a logic of appropriateness.

The agents in many ABM applications are heterogeneous and adaptive, rather than homogeneous and rational.  The distinction between rational and adaptive agents is crucial.  Adaptation itself is merely, “the process whereby an organism fits itself to its environment.”(Holland 1995, 9).  Rational agents do this (in fact we assume that they do it very quickly—hence the focus on equilibrium), so the distinction is not inherent in the term adaptation.  The distinction arises in two further clarifications of how complexity theorists think of adaptive agents.  Adaptive agents have limited computational ability and ‘live’ in a world of less than complete information.  Instead of calculating the optimal course of action based on full information of all alternatives, adaptive agents “rely on heuristics or rules of thumb,” that are learned over time, through experience (Kollman, Miller and Page 1997, 465).  This is akin to the constructivist notions that agents follow norms or rules that are learned through experience within a social context.  

In addition, while rational agents adapt to an unchanging environment the characteristics of which are known to all—facilitating optimizing behavior—adaptive agents “inhabit a world that they must cognitively interpret—one that is complicated by the presence and actions of other agents and that is ever changing.”  They “generally do not optimize in the standard sense…because the very concept of an optimal course of action often cannot be defined.” (Arthur, Durlauf and Lane 1997, 5).  Adaptive agents feel their way around and learn from experience in a highly uncertain world, while rational agents calculate optimal courses in a very simple world of common knowledge.  Further, the context or world that agents inhabit is a product of his or her own actions.  The study of complex adaptive systems and constructivism similarly hold that agents and their context continually recreate one another.

ABM is a technique that facilitates computational explorations of relationships and populations that are inherently path dependent and not in equilibrium—the way that constructivists envision political systems.  It provides a social ‘laboratory’ for thought experiments—useful for social scientists and those natural scientists whose subject matter is inherently historical and not easily explored through experimentation (for ethical, moral, or practical reasons).  In addition, ABM retains the rigor of formal theory and (for those that desire it) the stamp of 'science.'  Robert Axelrod calls it a ‘third way’ to do science; combining aspects of both inductive and deductive approaches:

Like deduction, it starts with a set of explicit assumptions.  But unlike deduction, it does not prove theorems. Instead, a simulation generates data that can be analyzed inductively.  Unlike typical induction, however, the simulated data comes from a rigorously specified set of rules rather than direct measurement of the real world. (1997, 3-4).

The utility of ABM for political science has yet to be definitively shown.  However, ABM does provide a set of tools—a social laboratory—that political scientists can use to experiment with their theories.  ABM is ideal for exploring the potential of norm entrepreneurs to have an impact on norm emergence and evolution.  

The Model – Pick a Number 

Norm entrepreneurs, political entrepreneurs, moral entrepreneurs have all been called upon in explanations of the emergence of cooperation, norms, conventions, coalitions, agreements, and more.  However, it is not enough to assert the efficacy of norm entrepreneurs or to merely correlate the existence a norm entrepreneur with the emergence of norms, conventions, or cooperation (Moravcsik 1999, Young 1999).  Most entrepreneurship studies endeavor to show how norm entrepreneurs transmit their ideas and persuade actors to accept those ideas (Finnemore and Sikkink 1998; Risse, Ropp, and Sikkink 1999; Bianco and Bates 1990; Frohlich, Oppenheimer, and Young 1971).  Constructivists have focused in on organizational platforms and processes of socialization and persuasion in accounting for the influence of entrepreneurs.  Others look at access, social/political capital, power, and financial resources.  These studies are mainly interested in explaining how an entrepreneur is able to alter other agents' behaviors (or motivations or interests or beliefs).  These studies tend to assume that if they can show how an entrepreneur can convince agents to accept a new idea, then they have explained the emergence of the cooperation, coalition, norm, etc and shown the effect of entrepreneurs.  The model presented below does not address this issue.

Instead, I take on a more general task; that is to demonstrate that entrepreneurs can alter the dynamics of interacting, interdependent agents toward intersubjective agreement and sketch out the conditions under which this can take place—taking as given the persuasive ability of the entrepreneur. This is the goal of the modeling exercises I present in the following sections.  Indeed, I ignore the question of how the entrepreneur is able to convince the agents to take her suggestion (it happens automatically) and instead focus in on the unexamined assumption that a persuasive entrepreneur can influence the outcomes that arise from the interactions of heterogeneous, interdependent agents.  I seek to understand under what conditions a norm entrepreneur can catalyze norm emergence and to establish a baseline notion of the dynamics of influence of norm entrepreneurs.  Will entrepreneurs always influence an outcome?  Is their influence epiphenomenal?  Is it possible that they have no influence at all?  I put the norm life cycle into a computer model in order to ‘see’ if the norm entrepreneurs and norm dynamics discussed by constructivists are sufficient to generate norm emergence and evolution. The model results demonstrate that under certain conditions, norm entrepreneurs can in fact catalyze norm emergence and norm change, lending support to constructivist claims. 

Pick a Number

The Pick a Number model is a modification of a common way to choose who ‘gets to go first’ in childhood games.  The contestants pick a number between one and ten and the ‘winner’ is the person whose number falls closest to the number selected by a third party.  I have extended this game by removing the exogenous arbiter—the person who thought of the number the others were trying to guess.  Instead the agents in the simulation must pick a number between 0 and 100 in an attempt to match the group outcome, which I have defined to be the average (arithmetic mean) of the choices from the entire group. 
  

The childhood activity that gives the model its name is a simple, abstract representation of sophisticated processes of social construction—much like the prisoner's dilemma is a simple representation of collective action problems.  It is designed to capture the logic of appropriateness and the mutual constitution of agents and structures from constructivist theorizing.  Agents in constructivist theory and in this model strive to behave appropriately (pick the 'correct' number).  The appropriate behavior is defined by the social context (group outcome—in the model the social context is a single issue or policy area with multiple options) which in turn is constructed from the behaviors of the agents within it (aggregated choices of individual agents).  The behaviors themselves can be considered an abstract proxy for any number of real-world motivations.  An agent could be considered to be picking a policy among alternatives, picking a level of foreign aid, picking a level of arms reduction, or exhibiting a political identity.  

The model begins with the agents.  In most of the simulations presented below, there are 10 agents (although runs with 25, 35, and 50 are also presented).  The goal for each of these agents is to pick a number close to the entire group's choice—to act appropriately given the social context that is the average of the individual predictions.  The tools available to the agents for making their predictions or picking their behaviors are (very) simple rules.  In the simulations presented here the agents have available to them a universe of seven rules.  The rules themselves are simply random choices drawn from a uniform distribution of integers within specified boundaries: 
  

1) 0 and 10

5) 60 and 70

2) 15 and 25

6) 75 and 85

3) 30 and 40

7) 90 and 100

4) 45 and 55

Each agent is initially randomly assigned three of these rules (without repeats) and therefore each agent has three ideas about the appropriate number.   Therefore, out of the universe of seven rules, at any one time each agent only has three to use in deciding which number to pick.
  The agent uses one of these three rules—her operating rule—to pick the number that is sent to the entire group.  Each agent determines which rule is her operating rule by keeping track of scores for each rule in her repertoire.  Each rule starts with a  baseline score of 100.  This score tracks the usefulness of the rule—the score rises and falls depending on how close its predictions have been to the group outcome.  If the agents' rules (both the two potential rules and the one operating rule) predict numbers close to the group outcome they are rewarded (1 added to the score), otherwise they are punished (1 subtracted from the score).  The rule with the currently highest score is the operating rule and is used to choose the number sent to the entire group.
 

Following constructivist thought, the model assumes that intersubjective agreement is positive for the agents.  The reward/punishment procedure is drawn from the constructivist assumption that agents attempt to behave appropriately which is defined as the intersubjectively agreed upon behavior.  The punishments can be interpreted as either internal (conscience or cognitive dissonance from breaking a norm) or external (societal punishment for breaking a norm—sanctions, see Axelrod (1997)) costs associated with acting inappropriately (Elster, 1989), while the rewards are the benefits from acting appropriately. 

In order to judge their satisfaction with their rules the agents evaluate the behavior produced by the operating rule as well as the latent behavior of their two potential rules.  Once the group outcome is known, agents compare their three predictions (one operating, two potential) with the outcome and reward or penalize their rules depending on the closeness of the prediction.  In this model 'close enough' is governed by a parameter called precision.  In most runs of the model, precision is set at 5%.  Rules that predict the group outcome within 5 numbers are rewarded and others are punished.  For example, if the group outcome was 45, then rules predicting between 40 and 50 would be rewarded.  Potential rules can become operating when their score exceeds that of the current operating rule.  For instance if 9 of the agents have rule 5 as their operating rule and one agent is using rule 2, but has rule 5 as a potential rule, eventually, the agent's operating rule will be punished and the potential rule 5 rewarded enough to elevate rule 5 to the operating rule role.


In order to facilitate adaptation and change over time, at set intervals each agent discards a poorly performing rule and is randomly assigned a new rule from the universe of rules.  For instance an agent with an interval of 10 can replace a poorly performing rule with a random draw from the remaining rule ‘bin’ (i.e. any of the other four rules the agent does not possess) every ten rounds of the simulation.
  The new rule starts with a fresh score of 100.  This can be thought of as akin to a change in domestic politics (if the agents are states) or an internal policy entrepreneur.  Internally, someone or some organization has convinced the agent to change one of the rules it could possibly use to make a prediction.


The social context these agents find themselves in is wholly produced by the combined actions of the population of agents.  It is a very limited world, where the only thing the agent perceives is the group outcome (average guess).  The catch for the agents is that it is a noisy world.  While the true outcome is exactly the average of the guesses from the population, the outcome that each agent perceives is obscured by noise.
  The noise is a measure of what I call social complexity.  It can be conceived of as the ambiguity of the social environment—the higher the noise levels, the less clear agents are on what the appropriate group outcome should be.  Thus social complexity represents how easy or difficult is it to ascertain the appropriateness of the group outcome.  Essentially the agents are given varied degrees of blurred vision.  While the true outcome flows from the agents’ actions, because of the noise (or incomplete/imperfect information or a complex social environment), the agents do not ‘see’ or cannot judge the outcome directly.  For instance, think of this in terms of contributing to a collective good.  Even if all the players individually feel that 75 is the appropriate level of contribution (i.e. they all predicted 75), there may be some uncertainty in the correctness of the outcome or conversely the outcome may be communicated poorly to the players—noise.  
An additional aspect of the social context is the existence of a natural attractor in this system—a pre-ordained norm that is intrinsically attractive given the dynamics of the model.  Rule 4, which produces predictions between 45 and 55, is a natural norm in this system (see, e.g., Keck and Sikkink 1998).  Averaging random numbers between 0 and 100 will produce a mean of around 50 in the long run.  The results demonstrate that when the noise in the system is low enough, the agents learn to gravitate toward rule 4.  When the noise is high, the agents have a difficult time finding this rule, one interpretation being that the intrinsic worth of rule 4 is being obscured by a complex social environment.


This is the baseline model.  It contains rule-following agents, with limited computational abilities—they are goal seekers, but not strategic agents.  Driven by a logic of appropriateness, they want to match their predictions with the group outcome.  In addition, the agents are adaptive—they change their active rule when it fails to help them meet their goal (i.e. when they are acting out of step with the social context) and they keep it when it performs well.  In the baseline model the agents act in an uncoordinated fashion, trying to reach consensus on rule use in a noisy environment.  Norm emergence requires intersubjective agreement—common use of a rule, and once it emerges the norm is self-reinforcing in that norm following behavior is rewarded and norm breaking is punished.  Norm change can only occur when agents begin to follow a different rule.  Figure 1 is a model schematic.   <Figure 1 Here>


The baseline model explores the conditions under which the agents can find the natural attractor—the focal point or natural norm in the system—by themselves through uncoordinated, adaptive behavior in situations lacking a norm entrepreneur.  From there, the real test of the constructivist framework begins and norm entrepreneurs are introduced into the model.  Norm entrepreneurs suggest a rule to the agents at specified intervals (every 50 rounds in all the simulations presented).  Each agent replaces her currently worst performing rule with the norm entrepreneur’s suggestion.  The suggested rule starts with a score of 100.  Sometimes the injection of a suggestion produces a cascade of behavior that leads to norm emergence or change.

  In the base version of the model this stylized entrepreneur is able to reach all agents simultaneously and automatically convinces all the agents in the simulation to add the suggestion to their repertoire of rules.  Crucially, the agents will only use the suggested rule if their other rules have been weakened through past punishments—i.e. just because a new idea about appropriate behavior is presented, that does not mean it will automatically influence behavior.  This model thus tests the importance of norm entrepreneurs for catalyzing norms, though it glosses over important issues of how a norm entrepreneur convinces each particular agent.  As such, this is not a model of socialization or persuasion, but rather it examines general conditions that govern the influence of norm entrepreneurs.  
Results

Multiple simulations of the model were run, altering key variables.  I investigated the effects of: including/excluding the norm entrepreneur; varying levels of noise on the outcome; varying the number of agents in the population; and varying the reach of the norm entrepreneur.  The overarching exploration looked at the impact of a norm entrepreneur on the ability of the agents to come to intersubjective agreement, so all the simulation runs are split into runs with and without norm suggestions.  In this section I report the results with minimal interpretation.  The discussion section that follows discusses the theoretical and empirical significance in more detail.  

Life Without Norm Entrepreneurs

When norm entrepreneurs are absent from the system, two types of macro patterns emerge in the simulations.  Depending upon the noise levels in the system, the simulation exhibits a strict dichotomy between stability and volatility in the system.  Figures 2 and 3 are typical runs without norm entrepreneurs.  As the noise in the system increases the simulation switches from stable to volatile.  Each figure reports the average predictions (group outcome) made in each round by the agent population over 1000 rounds.  Each of these simulations was run with 10 agents and a precision level of 5%.  The only variable altered from run to run was the level of noise added to the average prediction.  In figure 2, the predictions reach a stable level relatively quickly as the agents arrive at the same rule.  As the noise increases in figure 3, however, the agents are unable to come to agreement and thus the average predictions fluctuate wildly. 

These figures demonstrate that when the noise level is low enough, the agents hit upon the dominant rule (often very quickly) in the system, rule 4.
  As the noise increases (as the agents are less able to see the true outcome and are thus are less certain about its appropriateness), the agents are unable to come to agreement on any rule and the average prediction reflects this uncertainty.  The agents are unable to find a rule that can be intersubjectively agreed upon and thus the agents continually cycle through rules. <Figures 2 and 3 Here>  

Without norm entrepreneurs the agents’ actions produce either a volatile or incredibly stable macro-pattern with a strict breakpoint between the two types of patterns.  The macro patterns, in turn, alter/reinforce agent behavior and identity (constituting agents) leading to cycling in rule use or the domination of a single rule.  The dynamism of the system is either out of control (volatility) or disappears (stability).  We see the natural norm emerge or no norm at all.  However, this simple set of outcomes does have interesting implications.  The model suggests that there are situations where norm entrepreneurs are entirely unnecessary for norm emergence.  When an idea is intrinsically attractive and the social complexity is low enough such that all the agents can appreciate the attractiveness of the idea, the idea can become a norm without any entrepreneurial effort.  Norms against murder and cannibalism may be of this sort.

Life with Norm Entrepreneurs


In contrast to the dichotomous patterns exhibited when the system lacks norm entrepreneurs, their presence creates different patterns.  First, norm entrepreneurs are able to influence which rule rises to dominant status when the noise/precision levels would otherwise lead to stability around the dominant rule.  See figure 4 for a demonstration of this effect.  The simulation depicted in figure 4 is similarly configured to the simulation run in figure 2, except that a norm entrepreneur is now present. <Figure 4 Here>   

The impact of the norm entrepreneur was significant.  The agents still ‘crystallized’ around a single rule for the majority of the simulation, but instead of the dominant rule 4, the agents crystallized around rule 1 (which returns a prediction between 0 and 10) after the suggestion of the norm entrepreneur.  The norm entrepreneur was able to alter the manner in which the agent population crystallized around a single rule—a rule that generates a prediction far different from the otherwise dominant prediction that hovers around 50.  Repeated trials demonstrated that any of the rules can rise to normative status under these conditions.

Here we see that when agents have a clear idea of what is appropriate ( a situation of low social complexity), the norm entrepreneur can have a huge effect on norm emergence (though as per the above results, the norm entrepreneur is not necessary to catalyze norm emergence).  The norm entrepreneur's suggestion locked the population into a particular norm (and it was not the intrinsically attractive rule).  This pattern is reminiscent of technological lock-in discussed in the increasing returns literature in economics (Arthur 1994) where a firm or even an individual offers a new technology that can rapidly become the entrenched standards.  The QWERTY keyboard (see David 1985) and the VHS vcr (Arthur 1994) are classic examples.  Norm entrepreneurs in this case provide the initial advantage to a rule (a few more VHS machines, or a few more QWERTY type-writers) in an environment with few extant alternatives, and the positive feedback or increasing returns built into the model and drawn from the constructivist framework act to lock-in the rule.

Politically speaking this could represent institutional lock-in or the role of power.  The US Constitution is a good example of institutional lock-in.  The US state could have been organized in any number of ways—but there were few practical alternatives in the beginning.  The Articles of Confederation was one potential idea that faded quickly and entrepreneurs (the framers) presented a new notion of political organization.  This new idea gained currency quickly and became locked in, impervious to other suggestions.  Powerful entrepreneurs can have the same effect.  For instance, when a dominant power in international relations makes a suggestion, there may be little noise associated with it.  This effect is amplified in certain conditions, for instance when a hegemon makes a suggestion at the conclusion of a war (Ikenberry and Kupchan 1990).  The US suggestions for organizing the German and Japanese states at the end of World War Two were unambiguous and there was very little social complexity.  The US suggestion locked in through US power and has come to shape both of those states and societies.

Lock-in is not the only effect that norm entrepreneurs can have on the system.  At higher levels of noise, entrepreneurs catalyze meta-stable patterns in contrast to a strict breakpoint between volatility and stability.  Norm entrepreneurs allow the system to walk the line between volatility and stability and they create patterns of rising and falling norms over time.  Metastable patterns occur when pockets of stability arise but do not last—there is stability in the system but it is not robust.  In these simulations, the agents can coalesce around any of the rules and we see the rise and demise of intersubjective agreement among the agents.  In essence, the norm entrepreneurs are able to catalyze intersubjective agreement, but the agreement does not ‘dampen’ the dynamism of the system.  Instead, the agreement (or norm) lasts for a while before eroding via agent choices and new norm entrepreneur suggestions.  The stability erodes because the system is too noisy to support long-term stability and norm entrepreneurs periodically prod the system with new suggestions.  Norm entrepreneurs are thus able to catalyze both norm change and norm evolution.  

Figure 5 demonstrates the impact of norm entrepreneurs on a simulation similar to the one run in figure 3.  Figure 6 shows rule usage in the entire population.  These figures demonstrate that metastable patterns result from the norm entrepreneur’s suggestions at a level of noise high enough to cause chaotic outcomes in systems lacking an entrepreneur. The norm entrepreneurs catalyze periods of intersubjective agreement among the agents—they make it possible for agents to crystallize around a rule for relatively short periods in an environment that would otherwise lead to volatile patterns. <Figures 5 and 6 Here>  

I suspect that this pattern is representative of the majority of social life where we see neither lock-in, nor constant searching for a norm.  Indeed, most studies of norms in the constructivist literature detail norm change—shifting development initiatives at the World Bank, changing global environmental attitudes, the spread of human rights, the downfall of apartheid, the growth of a chemical weapons taboo among others (Klotz 1995; Price 1997; Risse, Ropp, and Sikkink 1999).  Finnemore (1996), for instance, details the evolution of development initiatives at the World Bank—from a focus on raising GNP to poverty alleviation and now onto sustainable development—and points to the role of a norm entrepreneur, Robert MacNamara in bringing about the change to poverty alleviation.  Most social life seems to walk this line between stability and volatility—things do not stay the same forever but neither do they change daily.  

Norms rise, govern behavior, fall out of favor and are replaced.  This pattern is evident across all levels of politics.  Political ideology within the United States, for instance, swings between liberal and conservative—not on a day to day basis, but rather on a decade to decade basis.  The relations between the superpowers in the Cold War went through identifiable phases as well.  What this model, designed to analyze norm emergence and evolution, captures is a general dynamic whereby interdependent agents can reach intersubjective agreement—there exists stable expectations or a stable pattern of behavior—and those agents can alter that agreement—change is inevitable as well.  Finnemore and Sikkink (1998) have captured this dynamic in the norm life cycle.  The results of the model support their conclusion that norm entrepreneurs are a key factor in creating the dynamic by providing the input of new ideas.

Indeed, the most important result of the modeling exercises is that the norm life cycle is able to produce these empirically-relevant metastable patterns.  The model demonstrates that the constructivist expectations for norm entrepreneurs are indeed plausible.  Norm entrepreneurs are able engender the rise of norms in a population of agents that cannot reach them through uncoordinated behavior and they can catalyze change in the existing normative structure as well. Importantly, this metastable pattern only arises in the model when norm entrepreneurs are present, and only at levels of social complexity where the noise (10%) would drive a entrepreneurless system into volatile patterns.  Norm entrepreneurs alter the system dynamics and are required to produce patterns we would recognize as norm emergence and change.  Thus, this model, designed with constructivist insights as its foundation, strengthens the theoretical claims of the constructivist approach to norms.  

Sensitivity Analysis

While the above results are valuable, they are just the beginning.  Just how robust are the effects of norm entrepreneurs found in these initial analyses?  Under what conditions do norm entrepreneurs have which effects?  To begin to answer these questions, I undertook sensitivity analysis on the model in order to assess the importance of entrepreneur reach and the size of the population.  Both analyses more fully assess the influence of the norm entrepreneur and explore the notion of social complexity to a fuller degree.


 First, I investigated what would happen if the norm entrepreneur could not influence the whole population, but rather just a portion of it.  For this analysis I let the reach of the entrepreneur vary (30-40% of the population, 40-50%, 50-60%, 60-70%, 70-80%, 80-90%, 90-100%) in order to check whether these changes made a significant impact on the mean number of rounds where a norm was present.  Table 1 presents the results of this analysis.<Table 1 Here>

What we see is that even norm entrepreneurs with a very limited reach (as low as 30% of the population of agents) are able to significantly increase the number of rounds in which there are norms present.  The next statistically significant increase in the mean number of rounds with a norm does not come until the reach of the entrepreneur is extended to 60-70% of the population.  This makes sense as now the entrepreneur can reach enough agents to instantly create a norm if agents’ current rules are performing poorly (the definition of norm used here is 70% of the population using the same rule).  We see further that once the reach of the entrepreneur reaches 80%, there is another significant improvement but that further increases do not significantly influence the mean number of rounds with a norm.  In essence, norm entrepreneurs are able 

to influence the population even when they cannot reach a large percentage of the population, and their influence grows with their reach.  This is in line with the expectations of the norm life cycle.  The norm entrepreneur is a catalyst that alters the social context when only a few other agents accept her suggestion.  This disruption in the social context leads other agents to change their behavior and eventually a norm emerges. 

To assess the importance of population size, I varied the population (20, 35, 50) to check whether these changes made a significant change in the mean number of rounds where a norm is present.  Table 2 presents the results of this analysis. <Table 2 Here>  

Having a norm entrepreneur makes a significant quantitative difference in the mean number of rounds containing a norm when the population is 20 and 10, but not when it is 35 or 50 (at the given reach).  As the population grows, the norm entrepreneur is needed less and less as the agents are able to arrive at norms on their own, even when the noise is high enough to produce volatile patterns in smaller populations.  However, when we look beyond the numbers we see a different story because, qualitatively, the norm entrepreneur is still able to influence which norms arise.  My analysis shows that when the population is high and the system lacks a norm entrepreneur, the agents once again coalesce around the dominant attractor—rule 4.  In contrast, when norm entrepreneurs are present, a different, metastable patterns emerges—though at the highest population level, the agents generally end up near the natural attractor (rules 3 and 5).  Thus, as the population increases, norm entrepreneurs are less influential in terms of the number of norms that emerge, but remain influential in terms of the identity of the norms that emerge.  What this demonstrates is again the importance of social complexity.  Increasing the population, while holding the number of potential rules constant, decreases the social complexity in the system as the rule/agent ratio decreases.  Again, when the social complexity decreases, the need for a norm entrepreneur decreases, though she still effects which norm emerges. 

Discussion and Implications

This is a simple model.  However, even given its simplicity, it produces complex patterns and demonstrates that stylized norm entrepreneurs indeed can play a role in forging intersubjective agreement and that they contribute to norm evolution as well as emergence.  It shows in a general, formal way that norm entrepreneurs can alter the dynamics of a system of interacting agents sometimes catalyzing the emergence and evolution of ‘norms.’  While not an empirical test of the norm life cycle, the modeling exercises and results do confirm the plausibility of the norm life cycle, and entail important implications for theory building and empirical investigation. 

Does the world work in the way represented by the model?  The modeling exercises cannot answer this question.  Modeling is akin to thought experiments and “in every case of simulating complex adaptive systems, the emergent properties are strictly dependent on the ‘rules’ preprogrammed by the investigator” (Fogel, 1999 p. 146).  Indeed, this model significantly simplifies real social systems resulting in some specific limitations.  In order to better discuss what the model can tell us, let me be clear about some of what the model leaves out:

· No communication—agents interact indirectly through the group outcome.

· The rules are contentless, except in their proximity to a prediction of 50.

· The model does not address how norm entrepreneurs convince agents.

· The model does not differentiate between powerful agents.

· All agents are affected by noise in the same way.

· The agents are not strategic.

· No ideology—agents do not keep poorly performing rules because of ideology.

· The social context consists only of seven rules—there are no norm complexes.

· No competing norm entrepreneurs.

Thus, this model is not a 1:1 mapping of real norm emergence and indeed it was not designed to be.  Instead, the model detailed in this essay is a baseline abstraction of the norm life cycle.  The impact of each of the subtractions from reality mentioned above can be investigated (and this is the focus of continuing research) by altering the Pick a Number model.  However, even without these added functions the model provides important insights into the study of norms that enhance our theoretical understanding and can be investigated empirically.  The model is useful because in a controlled situation I can observe that 'x' happens given 'y' conditions.  Thus, the model provides a means to add conditionality to the theoretical framework and it provides ideas that can influence empirical investigations.

First, it is useful to know that constructivist assumptions actually can produce the outcomes they expect—the metastable pattern of emergence and transformation of a normative structure.  The logic of the norm life cycle is embedded in the model and that logic does indeed produce norms and norm change when norm entrepreneurs provide the catalyzing influence that Finnemore and Sikkink envisioned.  In that sense, the plausibility of the constructivist argument is established (this is akin to an existence proof in rational choice—see Axelrod 1997).  However, what is interesting about the exercises is not that I was able to identify norms norms, but that the results facilitate identification of the conditions under which norms emerge.  Indeed, the model of the norm life cycle framework produced three potential patterns—stability around a rule, volatility, or metastability.  All three have empirical analogues as mentioned in the results section.  The crucial question is how and when norm entrepreneurs influence which pattern arises.  The modeling exercises suggest that social complexity and norm entrepreneur reach are crucial.

Social Complexity

Many studies of norms highlight the importance of 'fit' in explaining the emergence of particular norms.  For a new norm to emerge, it is crucial that the content of that norm is compatible with other values/norms in the social system.  Content—what a nascent norm actually calls upon agents to do or not do—is certainly an important factor in explaining the emergence of specific norms (Finnemore and Sikkink, 1998).  The Pick a Number model captures some of the importance of context in that rules that predict numbers close to 50 'fit' with the structure of the social system.  However, the more important insights from the model arise from a focus on context instead of content.  The model results suggest that it is necessary to consider how contextual conditions (amount of ambiguity in the system, the number of rules in the system) affect norm emergence and evolution independent of the content of the norms.  Indeed, the model implies that context can play a fundamental role.  There are contextual conditions where no norms will arise, regardless of the content of the rules.  

The social context that the agents find themselves in is a key determinant of the influence of the entrepreneurs as well as the structural patterns that emerge.  When the social context is too complex (noise is high, the rules/population ratio is high), the agents cannot find intersubjective agreement, even when helped by the suggestions of a norm entrepreneur because they cannot discern what the appropriate behavior should be.  When the social context is this noisy, we are unlikely to see norms arise across a population regardless of the activities of norm entrepreneurs.  As an example, consider American education policy.  At any given time there are multiple competing theories about educating children.  Education policy tends to cycle through these theories over time and across districts—nothing resembling a norm appears at the national or state level.  This is analogous to the model results where the appropriate rule is either obscured by the existence of too many competing rules, or by ambiguity or uncertainty in its appropriateness. 

When social complexity is low in the model (low noise, low rules/population ratio) two outcomes are possible.  In the absence of norm entrepreneurs, interacting agents are able to find the natural norm with no outside help and it rapidly diffuses through the entire population. When the social complexity surrounding an issue is relatively low, the natural norm that emerges will face relatively little challenge and self-reinforcement and reification will ensure that the norm stays stable.  As mentioned above, moral 'truths' or 'imperatives' like the prohibition on murder or cannibalism fit this scenario.   

When norm entrepreneurs are present in low complexity environments, lock-in is the likely result.  Even when a natural norm is available in the system a norm entrepreneur can catalyze stable intersubjective agreement around any number of possible ideas.   For instance, Beta vcrs were technologically superior to VHS, the Dvorak keyboard is superior to QWERTY (Arthur 1994; David 1985), and a number of potential sets of institutional rules may be better than the US constitution. This is suggestive in that it reminds us to consider that current phenomena—political organizations, boundaries, norms, technologies, etc.—are not necessarily the 'best,' but often result from particular initial conditions and path dependent processes (Pierson, 2000) that can be initially shaped by entrepreneurs.

Both stable and volatile patterns were evident regardless of the existence of a norm entrepreneur in the system.  The metastable pattern was also associated with a relatively high level of social complexity—high enough to produce volatile patterns.  This is the most interesting and relevant result because when norm entrepreneurs are present at this level of complexity the appropriateness of actions is not set in stone, but neither is it entirely open.  The norm entrepreneurs' suggestions have the most interesting influence in this region precisely because the social complexity is such that their suggestions will have an immediate impact on the social context (affect what is thought of as appropriate)—remember that the meta-stable patterns result from a noise level that is too high to sustain norms without an entrepreneur—but will not freeze the system.  It is in this range where agents need the help of a norm entrepreneur to reach intersubjective agreement.  Norm entrepreneurs help agents manage high degrees of social complexity.  

I suspect that many empirical situations actually follow this just right 'Goldilocks' scenario, even though it was the narrowest parameter space in the model (noise levels from 0-8% produces stable patterns and noise levels greater than 12% produce volatile patterns regardless of entrepreneurial input).  Empirically, we tend not to see a large number of incredibly stable norms that are impervious to change, nor do we see incredible volatility in most issues.  Instead, we see changes over time as norms rise and fall and the normative context changes over time.  

Thus, according to the model results, norm entrepreneurs are going to have different effects in each of the social complexity regions:

· Low social complexity: very stable, long-lived norms (the natural norm or not)

· High social complexity: no norms, constant cycling, norm entrepreneurs have little effect over the whole population, though they can influence pockets of agents.

· Medium social complexity: a pattern of emerging and dissolving norms

Theoretically this suggests a refinement of the norm life cycle to include conditionality based on the social context.  We cannot fully explain norm emergence and evolution without considering contextual conditions.  Assuming that norm entrepreneurship is constant (or at least reasonably so), the model suggests how entrepreneurship interacts with the context of a social system to produce norms or not—independent of the content of the norms or characteristics of the norm entrepreneur herself.   This conditionality adds nuance to a powerful constructivist framework and facilitates explaining when entrepreneurs are likely to have which effect, thus extending the framework's reach to explain successful norm entrepreneurship as well as unsuccessful attempts.  Indeed, one criticism of entrepreneur research is that all of the results are positive—little if any variation in the dependent variable.  People tend to do entrepreneur research on cases where a norm emerged or where cooperation was achieved.  This makes it difficult to sort out whether or not entrepreneurs had an effect.  These modeling exercises are thus valuable by pointing out the conditions under which norm entrepreneurs will not have an effect.  In addition, because this model makes no normative statement about the content of the norms that arise and get reinforced, this model provides a process for exploring both good and bad norms—something constructivists have been criticized for avoiding.  The simulations merely model increasing returns to intersubjective agreement and the dynamics evident are independent of whether or not the content of the norm is 'good' or 'bad.'
Empirically, the model results imply that we need to focus efforts not just on the content of the norm and the characteristics of the potential norm entrepreneur, but also on the context of the social system of interest.  The model suggests that measuring social complexity empirically may be a fruitful path for exploring norm emergence and for fully testing the norm life cycle framework. Unfortunately this is easier said than done.  Social complexity is an elementary concept in the model, easy to quantify and calculate.  It is merely a random draw from a uniform distribution.  Empirically it will be more difficult to assess the level of social complexity.  Empirically, social complexity will be related to: the number of competing ideas, the range of interpretations agents have of the social context, the power of the entrepreneur, the power of initial proponents that the entrepreneur convinces,  and the history of the issue at hand among.  In addition a number of  factors can increase or decrease the social complexity.  For example:

· Epistemic Communities—These expert groups will often lessen social complexity—this is their traditional role according to the literature.  However, when there are competing narratives, as in the case of climate change where groups of scientists differed on the appropriate course of action, this can increase the social complexity, making the emergence of norms more difficult.

· Power—As discussed above, powerful actors (like super or great powers) have less noise associated with their suggestions, especially in times of crisis or post-crisis.

· Fragmegration—This is Rosenau's globalization dialectic that incorporates both fragmenting and integrating forces (Rosenau, 1997).  Globalization tends to homogenize ideas, cultures, thus lowering social complexity.  Localization, has the opposite effect.

· Communication Advances—Communication can also have a bifurcated effect on social complexity.  Communication can increase the exposure to ideas, lowering social complexity.  However, it can also increase the number of entrepreneurs, and the number of potential rules that would be norms, raising social complexity.

Incorporating social complexity may broaden the analysis, but the model suggests that such contextual conditions are important determinants of the outcome of entrepreneurial activity—if we want to explain the emergence of a norm, the failure for a norm to emerge, or predict potential norm emergence, social complexity must be taken into account.

Reach

A second refinement of the norm life cycle that emerges from this modeling analysis regards the reach of the norm entrepreneur.  Finnemore and Sikkink already highlight the importance of the organizational platform in explaining the efficacy of the entrepreneur.  This analysis confirms that importance.  Powerful norm entrepreneurs (the more agents she can make a suggestion to) lead to a greater number of norms over time.  This is not surprising as the model was built assuming the importance of the organizational platform.  However the sensitivity analysis uncovered a not entirely expected and certainly relevant result.  Less powerful norm entrepreneurs (with limited ability to make suggestions) are still effective in engendering norms in the system.  This finding is suggestive theoretically in that while it confirms the importance of the organizational platform, it widens the understanding of that platform.  Relatively obscure norm entrepreneurs can potentially influence the social context.  In terms of empirical work, this suggests that attention should be paid to smaller organizations with a low profile (NGO's, IGO's, small states) in addition to powerful entrepreneurs when studying the development of norms.  According to this model, norms do not have to flow only from the most powerful entrepreneurs.  If the evolutionary logic of the norm life cycle is valid, then norms can emerge over time, catalyzed by entrepreneurs that cannot reach the whole population of agents.  

Conclusion – Theory, Models, and Empirics

The modeling exercises in this essay begin to lay out “the essential features" of norm 

emergence and change as conceived by a particular social constructivist framework.  The model formalizes the norm life cycle and demonstrates how the logic inherent in that framework  plays out.  The bottom line results are four-fold.  First, norm entrepreneurs are not a necessary condition for norms to emerge—in low complexity environments, agents find the natural norm without help.  Second, there are situations where norm entrepreneurs are likely to be entirely ineffectual—in high complexity environments, norm entrepreneurs cannot catalyze intersubjective agreement.  Third, norm entrepreneurs foster lock-in around a diverse range of potential norms—in low complexity environments, norm entrepreneurs provide an initial advantage to particular rule, locking the population into that rule regardless of the intrinsic worth of the rule.  Finally, norm entrepreneurs are necessary to catalyze an empirically familiar pattern of emerging and changing norms—at relatively high levels of social complexity the norm entrepreneur engenders meta-stable patterns whereby norms emerge and remain stable for relatively short periods of time until they dissolve because of new suggestions

Formal modeling exercises are not the beginning and end of this analysis.  Instead, they play an integral role in improving both theory and empirical work.  Indeed, I contend that solid analysis is a recursive process of theorizing, modeling, and empirical investigation.  In this essay, I reported efforts at moving from theory (norm life cycle framework) to a simple model.  This process formalized the logic inherent in the norm life cycle and allowed me to rigorously assess the framework.  In addition, the modeling exercises facilitated analysis of boundary conditions and the creation of new hypotheses.  This was an especially useful undertaking with a constructivist framework because constructivists work from assumptions that do not fit nicely into traditional formal, rational models.  Agent-based modeling is a perfect tool for formalizing such sophisticated analytic frameworks because it allows for flexible implementation of assumptions about agents and processes of interaction.  

However, moving from a verbal framework to a simple computational model is merely the first step in the recursive process.  The next step is to use the use insights that the model generates to enhance the verbal framework, to plan extended computational models, and to shape empirical work. The results of the Pick a Number model were suggestive along these lines—pointing to theoretical extensions, further modeling possibilities, and areas for empirical inquiry.  This iterative, recursive process of theory building, modeling, and empirical work is a fruitful way to move forward with our understanding of the emergence and evolution of norms.    
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� Besides the works already cited, these characteristics have been drawn from a wide reading of norms literature from both the rationalist and constructivist viewpoints (see e.g. Ensminger and Knight 1997; Ostrom 2000; Bicchieri 1990; Finnemore and Sikkink 1998; Katzenstein 1996; Kratochwil 1989; Nadelman 1990 ).


� The term logic of appropriateness originated with James March and Johan Olsen (1989). Claudio Cioffi-Revilla and others denote the logic of appropriateness as deontic logic—action based on a sense of moral obligation (1998).


� I use the term agents to represent generic political actors—people and organizations.


� For examples from the economics literature see e.g. (see, e.g., Epstein 2000; Young 1993, 1997; Ullman-Margalit 1977; Bicchieri, Jeffrey, and Skyrms 1997).


� See Lebow (1994) for an interesting argument about agents' awareness of their social context and the initiation of change in that context.


� Although not discussed in this essay, the model produces results that follow a power law distribution characteristic of driven threshold systems (Reference deleted to preserve anonymity).


� For accessible introductions to complexity theory, see Waldrop (1992); Holland (1997).


� This model was written in C++, using Microsoft Visual Studio.  The computer code for the model is available upon request from the author and work is underway on a user friendly executable program.


� The average prediction is a way to aggregate individual actions into population outcomes.  There are other ways (voting schemes) and I am currently investigating a number of them in further models.


� Any of these rules could be a ‘norm’.  The rule-based behavior is modeled after Arthur’s heuristic style of agent-based modeling (1994).


� Having a universe of 7 rules and endowing the agents with only three of them, was done to keep the model very simple.  This can be easily altered to explore more complex situations and  such activities are part of my ongoing research.  In addition, the model starts with heterogeneous agents  as its initial conditions in order to begin the model without an extant norm.  


� In the case of two rules tying for the highest score, the agent randomly chooses one or the other—she flips a coin.


� I have experimented extensively with this variable and altering it had negligible effects on the results.  In the simulations presented below, the interval ranges from 10-20 rounds.


� The noise added or subtracted from the average prediction is a random draw from a uniform distribution bounded by 0 and the specified maximum noise level.  For instance when the noise is reported as 5%, this means that a number between 0 and 5 has been added or subtracted to the average prediction.


� In a set of 30 simulation runs, the agents coalesced around rule 4 in 26 runs, they coalesced around rule 5 in two runs and did not stabilize within 1000 rounds in two runs.


� While any of the rules can rise to normative status, rule 4 (the natural norm) is the most prevalent because in some runs, the system reaches stability before the norm entrepreneur makes a suggestion in round 50.  In a set of thirty runs (the same thirty as reported in footnote 15, except entrepreneurs were present), the agents coalesced around each rule, except for rule 6: rule 1 (4 runs), rule 2 (2 runs), rule 3 (4 runs), rule 4 (11 runs), rule 5 (7 runs), rule 7 (2 runs).
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