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Debates concerning rapid versus gradual change are commonplace across the sciences.  In biology, most famously, the issue animates the controversy over whether the pace of evolution is generally incremental or punctuated (Gould and Eldredge 1977; Dawkins 1996).  In geology and paleontology, gradualists and catastrophists disagree over the speed of specific events such as the extinction of dinosaurs (e.g., Hallam and Wignall 1997).  In the social sciences, similar controversies arise in discussions about whether technological, institutional, and organizational change is punctuated with critical junctures and abrupt shifts or whether such change is an incremental and slow-moving process (Gersick 1991; Levinthal 1998; Thelen 1999, 2004; Streeck and Thelen 2004; Pierson 2004; Mahoney and Thelen 2010).
  These debates suggest that the speed at which events or processes occur has large consequences for understanding and explanation (Abbott 2001; Aminzade 1992; Pierson 2003).
One potential risk in these debates is that scholars may tacitly agree on the speed of change for the phenomenon in question but disagree about whether it should be characterized as fast or slow.  For example, the dispute between Gould and Dawkins over the pace of evolution turns mostly on the meaning and utility of the concept of punctuated equilibrium, not on the actual speed of evolution.
  Along similar lines, differences between Thelen (2000; 2004) and Pierson (2000) over the extent of institutional change and stability involve centrally the semantic issue of what constitutes “stability” and “change” (see also Boas 2007).  Disagreements such as these suggest that further conceptual clarification may be warranted.
Beyond definitional issues, basic theoretical ground work is needed on the conditions that foster stability, punctuated change, and gradual change.  While social scientists certainly study the sources of particular kinds of punctuated change (e.g., path dependence) or gradual change (e.g., incremental layering), they focus less on the prior question concerning the factors that cause change in the first place and then lead it to assume a more gradual or more rapid form.  When should we expect the status quo to prevail in a system, institution, organization, or population?  Under what conditions should we expect punctuated change?  When can we anticipate change to occur in incremental steps?  In biology, these questions have been addressed to some extent by scholars who explore how events in local populations might trigger rapid speciation processes (Thompson 1994; Eldridge 1995).  In the social sciences, however, scholars lack equivalent frameworks for telling us when and why we will see stability, slow change, or fast change in specific domains.
The question of how endogenous change occurs is of special interest in the social sciences.  Scholars from diverse fields concur that exogenous shocks (e.g., interventions, wars) can be a source of rapid transformation.  Because they emanate from the outside, however, the timing and form of such shocks is often regarded as contingent and unpredictable and thus not readily amenable to theory building.  By contrast, endogenously generated change -- whether fast or slow -- emerges by definition from properties inherent to a given system.  The idea that a given system may contain the seeds for its own transformation has engaged theorists from Karl Marx to Jared Diamond.  Yet general theories designed to provide concepts and hypotheses for explaining such transformation across diverse empirical domains are missing.
This paper seeks to offer (in a modest way) some new ideas for conceptualizing and explaining endogenously generated punctuated vs. gradual change (as well as stability).  In developing its arguments, the paper draws on the “institutionalist” work in the social sciences, especially writings concerning critical junctures, path dependence, and gradual institutional change.  Whereas strands of these literatures sometimes are understood to be in conflict with one another, this paper brings them together into a unified framework.  Insights about critical juncture/path dependence and insights about gradual change are utilized in the development of an overall framework for explaining change.

The resulting framework is general in the sense that it is more of a meta-theory for orienting research than an empirical theory that can be tested directly with evidence.   In this regard, it is similar to other institutionalist work on path dependence and gradual change that formulates general frameworks composed on orienting concepts and stylized hypotheses (e.g., Pierson 2004; Mahoney and Thelen 2010).  An obvious disadvantage of these frameworks is that their concepts and propositions are abstract and require some translation for the analysis of specific cases and problems.  But their advantage is that they potentially can be applied broadly and used to study many different kinds of cases and problems.
To foreshadow key arguments, the paper suggests that the literatures on critical junctures and path dependence usefully highlight systemic conditions that provide a basis for punctuated change.  The literature on critical junctures in particular illustrates that punctuated change is often a functional response to a crisis or cleavage.  By contrast, the literature on path dependence points toward a different but also important systemic basis for punctuated change:  highly interdependent systems in which changes can rapidly proliferate.  These literatures, however, are less useful at identifying the triggers of punctuated change.   The critical juncture literature provides few insights about the problem-solving agents that respond to crises and cleavages by making punctuated transformations.   Likewise, the path dependence literature says little about the nature of the original force of change that is able to spread within the densely connected network.
Recent work on incremental change supplements these literatures with important insights about the ways in which endogenously given “change agents” are the stimuli for change.  These change agents act as triggers for punctuated change when the conditions identified by the literature on critical junctures (i.e., a crisis or cleavage) or path dependence (i.e., network interdependence) are present.  Punctuated change requires the right kind of change agent meeting the right kind of permissive conditions.  If change agents do not encounter conditions at all permissive to punctuated change, they can still foster processes of change, but they will be incremental.  These incremental changes can nevertheless add up to big transformations if the change agents are persistently present over time within the system.
CONCEPTUALIZING PUNCTUATED VS. INCREMENTAL CHANGE
I begin with the task of clarifying the concepts of punctuated change and incremental change.  Although this is an exercise in definitional matters, it has important implications for explanation and causal analysis.
Punctuated Change

Punctuated change is usually understood to mean a relatively big change that happens relatively quickly; it a substantial transformation that takes place over a short duration.  The meaning of terms such as “big” and “quick” are established through a contrast with the periods before and after the change of interest (and perhaps comparisons to other cases).  Punctuations imply and require equilibriums or long stretches of time without substantial change.  The contrast in the speed of change between the punctuated period and the periods before and after it allows one to say that a given change is big and fast.
Speed of change can be defined, most simply, as the extent of change divided by amount of time.  Measuring the amount of change that occurs can in principle be done quantitatively, provided that numerical data are available.  Yet analysts often focus on qualitative changes, such as state changes or phase shifts.  Examples from the natural sciences include the change from one species to another and the change that H20 experiences at 0 ºC and at 100 ºC.  In the social sciences, phase shifts are often system transformations such as political regime changes and transformations in modes of production.  Normally, these phase changes are regarded as big, abrupt shifts in relationship to the periods before and after.
  

In many fields, punctuated change also requires that the absolute size of change pass some minimal threshold, as defined by the context of the research.  A social scientist who seeks to explain changes in levels of development might not consider the growth of national GDP per capita from $500 to $525 to be a punctuated change, even if it happens in only two months (a high ratio of change to time).  The absolute size of change seems too small to be associated with a concept that implies a big change.  Thus, small absolute changes that happen very quickly may generate a high speed of change, but they will not ordinarily be treated as punctuated changes. 
Concerning duration, punctuated changes are typically relatively bounded episodes -- i.e., periods of time with relatively clear beginning and end points.  The fact that the periods before and after punctuations are marked by less change is precisely what allows us to put temporal boundaries on punctuated changes.  An implication of their bounded nature is that punctuated changes stand out as breakpoints within a historical sequence. 
Incremental Change

Incremental change (or gradual change)
 is sometimes considered to be the “opposite” of punctuated change.  Yet, as with many pairs of opposing concepts, incremental change is not simply the symmetrical inverse of punctuated change. It is a separate concept that cannot be defined by negating the defining features of punctuated change.  Thus, if a punctuated change is both a big change and a fast change, it does not automatically follow that an incremental change is both a little change and a slow change.  

The concept of incremental change is consistent with an individual change that is small in magnitude and short in duration relative to a given context.  For example, a slight improvement in the unemployment rate for a given month could be seen as an incremental change.  Crucially, however, incremental change can also refer to a series of small changes that add up to a big change over a long period of time.  This kind of incremental change -- the long-term accumulation of smaller changes -- is of special interest to researchers who work on gradual change.  Changes that are individually small and short in duration are often the component pieces of an overall process of change that is big and slow.  In this sense, the “big, slow-moving processes” of which Pierson (2003) writes often can be reconceived as many small, fast-moving processes.
Gradually accumulating small changes that eventually add up to big changes are what mainly interests analysts of incremental change in the social sciences.  With these processes of incremental change, there is no specific moment or episode of abrupt change.  The process may not have clear boundaries at all -- i.e., the beginning and end points may not be well established.  To observe the change, one has to consider the whole long and perhaps unclearly specified period.
Processes of incremental change can vary in the extent to which they are continuous versus non-continuous.  Continuous incremental change involves a more or less non-stop process of small change that endures for the “full” duration of an episode.  At its source is a “constant cause” that operates without interruption (Stinchcombe 1968).  By contrast, non-continuous incremental change entails a series of small steps moving in the same direction over time.  This kind of change results from a serial or repeated causal process. 
Figure 1
Illustration of Punctuated vs. Incremental Change
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Figure 1 presents one way of visualizing the differences between punctuated and incremental change.  In this figure, a substantial amount of change (movement from a low to a high level of a phenomenon) occurs during the lifetime (Time 1 to Time 100) of some entity (system, institution, population).  The three lines in the figure correspond to different ways in which the change might have occurred.  Each line starts and ends at the same points designated by the two Xs.  With the line for punctuated change, the shift happens during a relatively compacted and bounded period (from about time 40 to time 60).  An even more dramatically punctuated change would have a steeper slope.  In this case, the punctuated change is steady/continuous during the bounded episode, though one could also imagine a punctuated episode with some starts and stops.  Likewise, while in this example all of the change happens during a fully bounded episode, one could also imagine some small changes occurring before or after this episode. 

In figure 1, there are two lines for illustrating incremental change.  With both lines, there is no single critical juncture or bounded episode during which the shift happens.  Instead, the change is a slow-moving process encompassing the whole life span of the entity, fully appreciated only if one looks across the entire period.  In the case of the solid line, the change is composed of a series of short, small steps.  When taken together, these small shifts add up to a slow but big overall shift.  The other incremental line shows a continuous process in which changes are happening slowly but without interruption.  If one looked at only a short episode of time (e.g., from time 40 to time 60), one might conclude that the change was not very important.  But because it is non-stop over the full period, it adds up to a big transformation.

Although all three lines start and end at the same points, identifying the origins of their trajectories requires different kinds of explanations.  For the punctuated change, the challenge of explanation is identifying what triggered the sudden shift in the first place and then understanding why this trigger was able to yield a big change in a short period of time.  For the two incremental changes, the challenge of explanation is identifying the source of the small change, including making sense of the reasons why it is a small and not a large change.  For the continuous incremental change, one must locate a mechanism that is operating without interruption.  For the non-continuous incremental change, one needs to find a mechanism (or set of mechanisms) that appear repeatedly and have small effects, bringing about the step by step pattern of transformation diagrammed in the figure.
To sum up, punctuated vs. incremental change are two ideal typical ways through which an entity (system, organization, institution, population) can experience a transformation.  They are alternative answers to the question, “How did the entity change from one state or quantity to a quite different state or quantity?”  With a punctuated change, the answer to this question is, “Most of the change happened during a relatively bounded and compacted period within an overall episode.”  With a process of incremental change, by contrast, the answer is, “The change occurred through repeated (or perhaps continuous) small changes throughout the overall episode.” 
TOWARD A NEW THEORY:
INSIGHTS FROM THE INSTITUTIONALIST LITERATURE
The literature on institutional change in the social sciences offers important concepts for analyzing change.  In this section, I briefly survey three influential strands of this literature -- work on critical junctures, path dependence, and incremental change -- with the goal of extracting insights relevant to the construction of a new theory for explaining endogenous change.  

Critical Juncture Literature
In the institutionalist literature, punctuated change is often linked to the analysis of “critical junctures.”  By some definitions, in fact, a critical juncture is “a period of significant change” (e.g., Collier and Collier 1991: 782; see also Lipset and Rokkan 1967), such that the notion of big change is built into the concept.
  Moreover, many scholars believe that critical junctures must be brief when compared to their legacies; that is, the duration of the critical juncture is short compared to the duration of the process it launches (Capoccia and Kelemen 2007: 350-51; Pierson 2004: 92; Hogan 2006).  Together, these requirements -- a comparatively big and comparatively fast change -- effectively make critical juncture analysis equivalent to the study of punctuated change.
The critical juncture framework ordinarily views these junctures as rooted in prior crises and cleavages (Lipset and Rokkan 1967; Collier and Collier 1991).  The immediate impetus for change is a vulnerability or weakness in the status quo.  A grave crisis comes into being and requires a change for its resolution; critical junctures are the problem-solving changes that inaugurate new (potentially dynamic) status quos (Collier and Collier 1991, 32-33).  
A punctuated change thus occurs because it serves some need or function for a unit, system, or population brought on by a crisis.  Broadly speaking, the causal insight is functionalist:  the punctuated change of a critical juncture addresses the problems associated with antecedent crises or cleavages.  The old order cannot sustain itself and thus must give way to a new one.  A classic example is found in Thomas Kuhn’s The Structure of Scientific Revolutions (1970), where he argues that scientific revolutions are the resolutions of crises in which previous paradigms of knowledge were confronted with irresolvable anomalies.  Lipset and Rokkan’s (1967) seminal work on political development likewise sees party systems as the resolutions of a series of historical cleavages that raised unsustainable problems.  In these examples, the crises are not triggered by external forces, and the solutions not brought in from the outside.  They are endogenous processes of punctuated change.
Although functionalist approaches are in disfavor in contemporary social science, the basic idea that rapid changes are sometimes a response to grave problems and needs often seems reasonable, including in systems that have no inherent tendency toward equilibrium (Stinchcombe 1968: 80-101).  Much individual and collective behavior is designed to solve problems, and this problem-solving behavior is often rewarded with implementation.  Major crises thus can open the door for punctuated change if the change solves the pressing problems.  
Obviously, this rudimentary insight needs to take into account various complications, such as the reality that one person’s problem may not be another’s.  Whether or not change occurs may therefore depend heavily on the distribution of power among those who support or oppose the change (Knight1992; Rueschemeyer 2009).  Likewise, of course, problem-solving efforts can sometimes fail or backfire or otherwise leave behind unintended consequences.  In fact, a shortcoming of the critical juncture framework is that it too readily assumes that a problem-solving change will eventually occur.  Kuhn’s work, for example, almost takes it for granted that scientists will eventually design a new paradigm that resolves previous problems.  Likewise, Lipset and Rokkan assume that societies will resolve in one way or another the tensions brought on by major cleavages (e.g., center-periphery, state-church, and urban-rural cleavages).  Yet a fully satisfactory account of change will treat the problem-solving agent as something that needs to be theorized in its own right rather than simply assumed.
Path Dependence Literature
The concept of path dependence is used in several different ways in the social science literature.  I focus here on those definitions that see path dependence in terms of positive feedback and increasing returns processes (e.g., David 1985; Arthur 1994).  In economics, this approach has been widely used to explain how early and idiosyncratic advantages for technologies and industry locations cause individual consumers or firms to adapt in ways that strongly reinforce the initial advantage.  These ideas have also been extended to the study of institutional and organizational change in political science and sociology (Pierson 2004; Mahoney 2000).

Although increasing returns processes imply a punctuated change, they do so in a different way than critical junctures.  Whereas critical junctures emphasize problems within the existing status quo that cannot be sustained, path dependence puts more emphasis on the efficacy or attractiveness of the new alternatives (e.g., the new institutions or technologies), regardless of whether there are special problems with the status quo.  With path dependence, the focus is often on the ability of the new alternatives to rapidly replicate or otherwise quickly entrench themselves in a system or population.  Although these new alternatives may solve preexisting problems, the path-dependent framework does not suggest that their problem-solving features are the main reason for their proliferation.  In fact, their appearance may make consumers or adopters appreciate a problem of which they were not previously aware.
The literature on increasing returns and path dependence provides general insights about the conditions associated with this mode of change (Arthur 1994; Pierson 2004; Page 2006).  Of the processes that have been understood to drive increasing returns, two are particularly important for present purposes:  (1) path dependence occurs when the spread of given phenomenon has positive externalities (i.e., beneficial side effects), such that the value of the phenomenon increases as it spreads; and (2) path dependence occurs when the spread of a given phenomenon has negative externalities (i.e., undesirable side effects) for alternative arrangements, such that those alternatives become less and less attractive as it spreads.  In a typical increasing returns process, a phenomenon proliferates both because of its positive and negative externalities.  For example, in the famous case of the QWERTY typewriter keyboard (David 1985), its increased usage had beneficial effects for its users because their typing skills became more marketable and for its owners because their typewriters became more valuable.  At the same time, its spread imposed indirectly negative externalities on the actual or potential keyboard formats with which it was competing, making them less valuable and making it ever more costly for alternative formats to enter into this market.
While positive and negative externalities help capture the logic of increasing returns, we still need to ask about the causes that give rise to this logic.  One crucial prerequisite for increasing return processes is interdependence among the units or actors of a population.  Both positive and negative externalities imply connections among units, such that the actions of one unit have spill-over effects for other units.  Densely connected networks make increasing returns processes especially likely because:  (a) the benefits and costs of changes flow rapidly and thoroughly among the units of the network; and (b) the extent of benefits or costs that one unit experiences from a change approximates the benefits or costs that all other units experience.  With weakly connected or broken networks, by contrast, externalities move slowly and can be cut short, since units lack linkages and spill-over effects are truncated.  In these networks, populations are less predisposed and able to coordinate or adapt their behavior in light of the actions and choices of other units.
Of course, populations are interdependent and share network ties vis-à-vis certain properties and not others.  Networks of professors are linked to one another in ways that are different than networks of homeless people.  The rapid change associated with path dependence occurs when an initial transformation is the right kind of property to activate or flow through the network connections that exist among units (e.g., friendship ties, material ties, associational ties).  The rapid proliferation of QWERTY was made possible in part by dense economic connections among individuals and firms.  But QWERTY obviously would not have spread in a community of people who were densely connected but had no need for typewriters.
The overall upshot of this discussion, then, is that the literature on increasing returns suggests that high levels of interdependence within a population provide favorable terrain for punctuated change.  However, this punctuated change will only happen if the initial change introduced into the population has the right kind of properties to take advantage of the particular ties that make the units densely connected.
Incremental Change and Change Agents
While the literature on incremental institutional change does not address explicitly the question of what causes change to be gradual in the first place, it does offer key insights about the “change agents” that lie behind both punctuated and incremental change.  These ideas about change agents supplement nicely insights about the conditions for punctuated change from the literatures on critical junctures and path dependence.  To see how, let us examine three different kinds of change (layering, drift, and displacement) and the change agents with which they are associated (subversives, parasitic symbionts, and insurrectionaries) (see Mahoney and Thelen 2010).
In the incremental change literature, layering is a discontinuous mode of change in which an entity (institution, system, population) is altered through the introduction of new properties or features (Schickler 2001; Thelen 2003, 2004; Falleti 2010).  The change occurs not through the displacement of previous arrangements but rather through the addition of new ones on top of old ones.  When it unfolds repeatedly over time, layering entails the step-by-step process designated by the solid line in figure 1.  
By contrast, drift occurs when the core features of an entity remain in place but they cease to function or work in the same as before (i.e., they “drift”) (cf. Hacker 2005; Onoma 2010).
  Often drift occurs via neglect or the failure of upholders to respond to agents of change that alter the functioning of core attributes of an entity without displacing them.  When compared to layering, drift may involve a steadier, more continuous pattern of change.  
Both of these modes can contrasted with displacement, where the existing features of an entity are removed and replaced (Streeck and Thelen 2005).  Displacement involves change through the active destruction of prior arrangements and the active creation of new alternatives in their place.  Like layering, the pattern of displacement often involves the step-by-step process designated by the solid line in figure 1.  
These different kinds of gradual change are associated with particular “change agents” (Mahoney and Thelen 2010).  These change agents are, broadly speaking, strategies of transformation that can be pursued within a system, organization, or population.  Although they are called “agents,” the strategies they involve can be potentially carried out by non-conscious forces.  Hence, they can also be referred to as mechanisms of change or forces of change.
With the pattern of layering, a change agent serves to upset the status quo without directly violating the rules and logic of the status quo.  The agent does so by introducing new arrangements on top off and in addition to existing ones.  Mahoney and Thelen (2010) call these change agents subversives because they play by the rules of the game even as they serve to disrupt the status quo.  Subversives come in many different forms, depending on the empirical context.  Interestingly, subversives are often innovators who seek to transform the status quo without tearing down its existing rules and structures.  Political entrepreneurs, defined as “individuals whose creative acts have transformative effects on politics, policies, or institutions” (Sheingate 2003: 185), are commonly subversives vis-à-vis the status quo.  They upset the status quo by creatively using the existing institutions against themselves (Sheingate 2010).  In the biological world, genetic mutations are effectively subversive change agents:  they serve to introduce new phenotypic traits on top of what already exists.  
When transformation occurs via drift, by contrast, change agents carry out activities that work to undermine status quo arrangements even though they depend on those arrangements for their own survival.  In the biological world, parasites that feed on a host’s body are a good example:  they threaten to destroy the host even though they depend on that host for their own survival.  Mahoney and Thelen (2010) call these change agents symbionts and link their parasitic variety to the pattern of drift. 
  Parasitic symbionts can survive over the long run when their host system provides an environment that absorbs their degenerative behaviors without collapsing or completely eliminating them.  For example, criminal activities such as the fraudulent selling of land work to undermine institutions of property rights even as criminals depend on those institutions (Onoma 2010).  Yet a given property rights system may be able to absorb these behaviors by containing the parasitic change agents before they do too much damage. 
When transformation takes the form of gradual displacement, finally, the typical change agent is an insurrectionary that works against the status quo (Mahoney and Thelen 2010).  Insurrectionaries directly attack and threaten to destroy the status quo.  When they are fully successful, preexisting arrangements are replaced with entirely new ones.  Yet insurrectionary agents -- like revolutionaries in general -- are often blocked or prevented from inaugurating the wholesale transformations that they work to accomplish.  When this is true, their presence can still trigger small-scale changes.  If they manage to survive over time, these smaller changes can add up to an important overall shift.
For present purposes, the key insight from this literature is that different kinds of change agents -- subversives, parasitic symbionts, and insurrectionaries -- help to launch different kinds of change (layering, drift, and displacement).  Whereas the literatures on critical junctures and path dependence call attention to systemic conditions conductive to punctuated change, the literature on incremental change sheds light on the change entities that launch processes of transformation in the first place, whether slow or fast.  Both sets of considerations are relevant when developing a framework for explaining punctuated versus incremental change.
A GENERAL THEORY OF ENDOGENOUS CHANGE

The challenge of developing a theory of endogenous change is to identify factors within a system that can explain:  (1) whether any change will occur at all; and (2) whether that change will assume a more incremental or more punctuated form.  The framework outlined in this section proposes that two factors -- permissive conditions and generative causes -- can anchor an explanation of these outcomes (see Table 1).  The discussion builds systematically on the previous section:  the permissive conditions for punctuated change are based on findings from the literatures on critical junctures and path dependence, whereas generative causes are derived from ideas about change agents in the literature on incremental change.
Table 1
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Permissive conditions are features of an entity (system, institution, population) that make it susceptible to rapid, large-scale change.  These conditions are best conceptualized as structural vulnerabilities and opportunities within the status quo.  One can think of dramatic examples:  a house of cards, a gas leak in a basement, and an economy dependent on a single export.  In each case, there is an obvious vulnerability that creates the looming potential for sudden, basic change.  This potential for change may exist for a long period of time -- perhaps forever -- without being realized.  Some additional trigger is necessary for the change to actually occur -- e.g., someone has to pull out a card; a match must be lit; or the world price of the commodity must collapse.  

Generative causes are agents or forces that introduce a small change to the status quo -- a change that has the potential to become explosive or spread rapidly in the right environmental circumstances.  By themselves, generative causes amount to only incremental changes; they are merely sparks.  But a spark in the right context can cause an explosion.  Interestingly, generative causes are often small-scale instances of big changes, just as sparks are small-scale explosions. 
In the framework of Table 1, permissive conditions and generative causes can be either present or absent.
  For punctuated change to occur, both factors must be present.  The outcome of endogenous punctuated change, in other words, has two necessary causes -- permissive conditions and a generative cause -- that are jointly sufficient.  In turn, the challenge of explaining punctuated change involves locating both the permissive conditions and the generative causes that drive the rapidly paced big change.  
By contrast, an incremental change will occur if a generative cause takes place in the absence of permissive conditions.  In some cases, the incremental change may be a single fast and small change.  More interestingly, incremental changes can be repeated over time, such that they accumulate to make a big change.  Hence, with incremental changes, it is important to ask about the repeated appearance and/or continuous persistence of a generative cause.  If the generative cause does not repeat or persist, the incremental change will remain isolated and small, failing to encompass a long-run process of change.  When it does repeat or is continuously present, the patterns of incremental change illustrated by the lines in figure 1 above will take place.
No change at all will occur in the absence of a generative cause.  Even if permissive conditions exist, the status quo will be preserved until some trigger or spark generates a single short lived change, an ongoing process of small changes, or an abrupt shift.  A basement with a gas leak may remain unexploded; and a house of cards may stand untoppled.  In this sense, permissive conditions by themselves (without a generative cause) produce no change; they are, in effect, “missed opportunities.”  If both permissive conditions and generative causes are absent, the status quo will also prevail, though there will be no sense of missed opportunity, since the absence of punctuated change was over-determined (i.e., both necessary causes of punctuated change were missing).

Permissive Conditions:  Crises and Interdependence
The literatures on path dependence and critical junctures, as discussed above, offer insights about the permissive conditions for punctuated change.  The specific permissive conditions identified in these literatures can be linked to the punctuated varieties of change discussed above -- i.e., punctuated layering, punctuated drift, and punctuated displacement.  Making explicit these linkages proves useful when identifying (in the next subsection) the specific change agents that are likely to take advantage of particular sets of permissive conditions.
Drawing on the literature on path dependence, we observed how high levels of network interdependence can act as a permissive condition:  interdependence among an entity’s component parts or a population’s units make that entity or population structurally vulnerable to punctuated change by allowing for the rapid and thoroughgoing dissemination of externalities.  New forms and institutions can quickly proliferate in this context, even without removing previous forms or necessarily undermining established patterns.  In highly responsive market systems, for example, new technologies sometimes spread like wildfire but without directly undermining preexisting technologies.  The new technologies are simply layered on top of what already exists.  Likewise, in the case of punctuated biological evolution, a genetic mutation may rapidly proliferate within a tightly linked population of individuals without displacing other genetic features.  In this sense, a high level of interdependence can be a permissive condition for punctuated layering.
With high network interdependence, however, it is also possible that the units of the population or system are vulnerable to fast-moving “viruses” that bring decay and degeneration throughout the ensemble.   If all units are linked tightly together in the right way, and if appropriate firewalls or blockages are missing, a given pathology can move quickly across the population.  For example, while the introduction of new practices of land fraud might not pose any risk to stable property rights systems that have blockages to prevent their proliferation, in less secure systems these practices might move rapidly, such that all realtors increasingly get into the game of fraud.  The result could be that the initial change soon undermines the integrity of the whole system.  In this case, one would be witnessing a process of punctuated drift whereby the functions and purposes of the defining components of a system are challenged in a rapidly cascading process.
Interdependent systems are also especially vulnerable to sudden disappearance when they contain strategically located component pieces that effectively hold the overall entity together.  Component pieces that fill “structural holes” -- that is, components that fulfill brokerage roles by connecting together otherwise isolated components -- can link an entire network together in this way (Burt 1992).  If these strategic pieces are removed or if their linkages are severed, the interdependent system itself is vulnerable, since this change can have vast destabilizing effects.  In this sense, the existence of networks that are highly dependent on key component units can be a permissive condition for punctuated displacement.  This is especially true when the strategic components are not well protected or otherwise vulnerable.
Finally, the literature on critical junctures connects punctuated changes to problem-solving episodes that address crises and cleavages from antecedent periods.  Here the permissive conditions for rapid breaks with the past are grave problems and dysfunctionalities in the status quo.  The imagery of change here is again one of punctuated displacement in that the old order and its problems are swept away.  Crises and cleavages are often especially permissive for punctuated change if the system, institution, or organization in question is close to the point of a phase change.  When this is true, the entity is teetering on the edge and highly susceptible to a threshold effect.

In short, systems or populations with densely connected networks contain the permissive conditions for punctuated versions of layering, drift, and displacement.  Punctuated layering takes place when dense connections allow a new option to spread rapidly within the system or population.  Punctuated drift uses the same kind of connections, but a “virus” takes off within the system.  Punctuated displacement is enabled by an interdependent network that contains strategically located components pieces whose removal is catastrophic for the network as a whole.  More generally, punctuated displacement can occur in the context of any severe crisis or cleavage within a system or population, especially if it is approaching the threshold for a phase change.
Generative Causes:  Subversives, Insurrectionaries, and Symbionts
The change agents identified by the incremental change literature -- i.e., subversives, parasitic symbionts, and insurrectionaries -- play the role of generative causes.  They are forces that introduce initial transformations into a system or population.  Obviously, the size or magnitude of the change agent itself will shape the extent to which its initial appearance generates a change.  Yet, by themselves, these agents cannot cause a punctuated shift.  Without permissive conditions, change agents will introduce modest transformations.  It is only when change agents encounter permissive conditions that punctuated change takes place.  But not all change agents can serve as the generative cause for a given set of permissive conditions.  Instead, for punctuated change to take place, the right kind of change agent must meet the right kind of permissive conditions.  We thus need to explore the “fit” between specific change agents (i.e., subversives, insurrectionaries, and parasitic symbionts) and the conditions conducive to different kinds of punctuated change (i.e., punctuated layering, punctuated displacement, and punctuated drift).  
Subversives are a generative cause that can trigger specifically punctuated layering if conditions are permissive. Recall that these change agents are innovators or even entrepreneurs who put new options on the table that may take off and spread.  While the proliferation of their “product” may work to the disadvantage of other preexisting options, they do not directly attack those preexisting alternatives.  To the extent that they undercut previous alternatives, it is by overwhelming them with the proliferation of their alternative.  The new “layer” introduced by the subversive becomes so prominent that it makes obsolete all prior layers.  For example, the QWERTY format was a subversive force of change within the typewriter market:  it took advantage of the densely connected system by replicating itself rather than eliminating alternatives. 
What happens when a subversive mechanism of change fails to encounter permissive conditions?  For example, what happens when a subversive encounters a broken network or one lacking any dense ties?  In this instance, rapid punctuated change via increasing returns and path dependence is closed off.  Change instead is introduced more incrementally, perhaps one subgroup at a time.  Layering can still occur, but it is an uneven and slow-moving process, not exhibiting increasing returns dynamics within the population or system.  This process corresponds to the vision of incremental layering as described by Thelen (2003; 2004).  Here a new option is introduced into the system, but this introduction does not stimulate an increasing returns process whereby the option spreads rapidly.  Instead, the new option acts as a thin new layer sitting a top a broad foundation.
Insurrectionaries are the change agents most connected to punctuated displacement of the kind associated with critical junctures.  Insurrectionary change agents are destructive in the sense that they attack the status quo.  But they can also be viewed as problem solvers in that they replace a potentially dysfunctional status quo with a new and improved set of arrangements.  A grave crisis or a severe cleavage enables an insurrectionary force to demolish the old and install the new.  One can see this with theories of revolutions, which, despite many differences, all point toward crises and/or internal cleavages within the old system as key causal conditions.  Without such crises and cleavages, revolutionaries cannot bring down the old order.
If there is no crisis or functional need for change, the presence of insurrectionaries will not launch a critical juncture and punctuated displacement.  Nevertheless, if it manages to persist, the insurrectionary force may gradually destroy existing forms.  This scenario corresponds to a pattern of incremental displacement:  existing arrangements come under assault and are destroyed but at a slow pace.
Finally, a parasitic symbiont change agent is connected to punctuated drift when conditions are permissive.  In the midst of a densely connected network, these parasites can launch a rapid process of change that undermines the status quo and themselves as well.  Such punctuated change will occur in highly interdependent populations that are vulnerable to the spread of a “virus” throughout the system.  In the absence of firewalls or blockages, a parasitic change agent creates a cascading sequence of decay that eventually destroys its host and thus itself.   If conditions are not permissive (e.g., if the system in which the parasite feeds is not highly interdependent), parasitic symbionts can still trigger incremental drift if they are persistently present.  For instance, Onoma’s (2010) analysis of the degeneration of property rights in Kenya follows this pattern:  con men and fraudsters slowly deformed the property rights system via a process of drift without triggering its sudden collapse.  
To sum up these arguments:  (1) Subversives can launch either punctuated or incremental processes of layering, depending on whether conditions are permissive.  The kind of permissive conditions necessary for punctuated layering is often an interdependent system in which the externalities of innovations spread rapidly.  (2) Insurrectionaries work toward punctuated displacement that destroys the status quo.  They can achieve this outcome, however, only if crises or cleavages provide a functional opportunity for them to lead a critical juncture.  Otherwise, their persistence triggers gradual change.  (3) Parasitic symbionts require the status quo arrangements to survive but carry out actions that threaten to undermine them.  They are associated with degeneration and drift, the speed of which depends on whether they operate in a highly interdependent system in which their predatory actions foster cascading effects for the system as a whole.
Conclusion
Forthcoming.
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� In the philosophy of science, scholars even debate whether the accumulation of knowledge is gradual or punctuated (e.g., Kuhn 1970; Toulmin 1972).


� Gould and Eldridge (1972) argue that species often exist in fairly stable equilibriums for millions of years, such that a speciation process that occurs over a period of tens of thousands of years should be considered a punctuated change.  Dawkins’ (1996: 245-46) counterargument is that one should not think in terms of punctuations vs. equilibriums but rather in terms of the specific speeds at which processes of evolution occur.  


� One potential problem with thinking about punctuated change in this way is that the actual quantitative amount of change that generates the phase shift could be quite small.  For example, water that begins at 99 ºC does not need to experience a large quantitative change to undergo the big phase shift at 100 ºC.  Likewise, the return to democracy after a brief period of competitive electoral authoritarianism may not entail a large amount of underlying change in political institutions.  I return to this point below.





� In this paper, I do not explore the differences in meaning between incremental change and gradual change.  Both words suggest a slow over-time process of change.  The former seems to imply more of a step-by-step process, whereas the latter perhaps implies a more continuous (seamless) process. 


� Not all scholars build significant change into the definition of “critical juncture,” however (see Mahoney 2000).


� In fact, the popularity of path dependence as an approach has led some analysts to worry that institutional evolution is too often presented in terms of sudden punctuations followed by long periods of stability (e.g., Thelen 2003, 2004; Thelen and Streeck 2005).


� In this literature, drift is closely related to the concept of “conversion” (see Thelen 2003, 2004; Streeck and Thelen 2005).  I focus on drift rather than conversion because it can be more easily connected to a general theory designed to explain both incremental and punctuated change.  In addition, I emphasize endogenous processes of drift, though much of the literature stresses the exogenous sources of drift.


� With the pattern of gradual change known as conversion (Thelen 2003, 2004), actors also slowly change institutions by altering the way in which they are enacted and carried out in practice (though the formal rules remain the same).  


� This dichotomous approach is used in the effort to keep this simple and clear.  However, one could easily view these dimensions in more continuous terms.


� In fact, crises and cleavages may be the product of over-time change processes that serve to move systems closer and closer to the threshold of a phase change The processes that bring the system to crisis can be gradual, even if the resolution of the crisis takes the form of a big and fast change (see Falleti 2010 and Slater 2010 for two empirical examples).  The result is a slow-moving process that is resolved with a punctuated break.
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