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Abstract: Path dependency is defined, and three different specific concepts of path dependency 
– cumulative causation, lock in, and hysteresis – are analyzed. The relationships between path 
dependency and equilibrium, and path dependency and fundamental uncertainty are also 
discussed. Finally, a typology of dynamical systems is developed to clarify these relationships. 
 
JEL classification codes: B41, C65 
Keywords: Path dependency, cumulative causation, lock in, hysteresis, equilibrium, 
fundamental uncertainty, resilience. 
 

1. Path dependency: a general definition  

A dynamical system displays path dependency if earlier states of the system affect later ones, 

including (but not limited to) anything that can be construed as a “long run” or “final” outcome 

of the system. As this definition makes clear, the essence of a path-dependent system is that 

“history matters”: outcomes – whether shorter-term or longer lasting – are historically 

contingent. The obvious contrast is with an ordinary first-order autoregressive (AR1) process, in 

which history will appear to influence outcomes over some interval of time, only for this 

influence to disappear as the system eventually settles into a terminal outcome that reflects no 

influence of the adjustment path taken towards it.1 Path dependency does not imply that all 

history matters, however. As will become clear, some concepts of path dependency allow for 

selective history dependence (only some events affect subsequent outcomes) and even memory 

wiping (whereby, under certain circumstances, the effects of previously influential events are 

forgotten).  

                                                 
1 If the AR1 system has a unit root, of course, or if its dynamics are explosive, then the influence of past events on 
the system’s outcomes will be permanent. Unit roots are, however, an analytical special case, whereas explosive 
behaviour is not generally thought to be characteristic of (and therefore of great value in portraying) economic 
dynamics. 
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Path dependency can be regarded as an “organizing concept” on the basis of which 

dynamical models of the economy can be constructed. In this sense, path dependency is similar 

to the more familiar organizing concept of equilibrium. In other respects, however, path 

dependency and equilibrium – at least, as the latter appears in “traditional equilibrium 

economics” – are conceptual opposites. 

 

2. Concepts of path dependency 

Various specific concepts of path dependency are consistent with the general definition provided 

above. Exactly how these concepts account for historical contingency differs, but the concepts 

themselves need not be considered mutually exclusive. More than one may be operative in a 

path-dependent system at any point in time, and different forms of path dependency may interact 

and, in so doing, contribute to the unfolding of a system’s dynamics. 

 Cumulative causation (Veblen, 1919; Young, 1928; Myrdal, 1957; Kaldor, 1970, 1972, 

1981, 1985) is usually associated with the dynamics of wealth accumulation and growth. In this 

context, it describes self-reinforcing dynamics that give rise to self-perpetuating virtuous or 

vicious circles of rapid or slow growth (respectively). The origins of cumulative causation are 

often traced to Smith’s dictum that “the division of labor depends on the extent of the market” 

(and, following Allyn Young, vice versa). In other words, the expansion of product demand 

induces an expansion of productive capacity, while the expansion of productive capacity induces 

an expansion of product demand. In its modern Kaldorian variants, the Verdoorn law (linking the 

rate of growth of productivity to the rate of growth of real output) is understand to account for 

the first of these linkages, running from “demand to supply”. The second, running from “supply 

to demand”, is understood to be incomplete in the sense that, in keeping with Keynes’ principle 
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of effective demand, an expansion of productive capacity will not induce an equivalent 

expansion in the demand for output. This creates a role for autonomous demand in determining 

the fate of a system subject to cumulative causation, thereby (and in traditional Keynesian 

fashion) privileging the demand side as the “driver” of macroeconomic outcomes. 

 Lock-in, meanwhile, is the outcome of self-reinforcing dynamics that resolve into a 

particular outcome or state in which a system subsequently becomes “stuck”. These states are 

often revealed as sub-optimal, but “escape” from them requires non-marginal changes that are 

difficult to effect. The concept of lock-in has found widespread application in discussions of 

technology adoption, where it has been used to account for the rise to dominance and continued 

prevalence of technologies such as narrow gauge railways, QWERTY keyboards, and VHS 

format video cassettes, even in the presence of seemingly superior competing technologies 

(David, 1985; Arthur, 1988a, 1988b, 1989).  

 Cumulative causation and lock-in together provide an example of how different concepts 

of path dependency may interact – and, in the process, how events at different levels of analysis 

(micro-, meso-, and macroeconomic) might interact in and contribute to the dynamics of a path-

dependent system. Consider, for example, the growth model advanced by Setterfield (1997, 

2002). According to this model, rapid growth in the past (resulting from a virtuous circle of 

cumulative causation) may cause an economy to get “stuck” with certain industries and/or 

technologies inherited from its past history of development. This might occur if rapid growth 

promotes specialization in production (in keeping with Verdoorn’s law) while, at the same time, 

different components of the increasingly specialized production process (including plant, 

equipment, and human capital both within and between firms, industries, and the public sector) 

are interrelated—subject to common technical standards that create interconnections between 
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them.2 This interrelatedness makes it difficult to change one component of the production 

process without changing others, with the result that technical change may become prohibitively 

costly or, in an environment of private ownership and decentralized decision making, excessively 

difficult to coordinate. In this way an economy can become “locked-in” to a particular 

technological base, inherited as a legacy of its past, from which it subsequently becomes difficult 

to deviate. This, in turn, may impair the future ability of the economy to realize the induced 

technological progress implicit in the Verdoorn law, if the type of technical change required is 

incompatible with the technical standards inherent in the technological base to which the 

economy is locked in. By fettering the cumulative growth dynamic of the economy in this 

manner, lock in can transform a virtuous circle of rapid growth into a vicious circle of slow 

growth. 

Although it is often treated as being synonymous with path dependency, hysteresis is, in 

fact, a third different specific concept of path dependency. Developed originally to describe the 

magnetic properties of ferric metals, hysteresis has been applied most often in macroeconomics 

in discussions of the equilibrium rate of unemployment and its potential variability in response to 

changes in the actual unemployment rate. Even then, use of the term hysteresis is contested 

because of the distinction between “bastard” hysteresis (arising from the presence of unit or zero 

roots in linear dynamical systems), and “true” hysteresis (Amable et al 1993, 1994, 1995; Cross 

1993, 1994, 1995). The latter results at the macroscopic level from compositional change at 

lower level(s) of a system, where the adjustment of heterogeneous “parts” involves 

discontinuities (so that the resulting system is non-linear). The two key components of “true” 

hysteresis are the non-ideal relay (Krasnosel’skii and Pokrovskii, 1989) and the aggregation 

                                                 
2 Consider, for example, the way in which certain types of computer software work only on specific computer 
hardware, and require a specific skill set in order to be operated. 
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effects that result from heterogeneity at the micro level (Mayergoyz, 1986). The workings of 

these components are demonstrated in Figure 1. 

    [FIGURE 1 GOES HERE] 

 Consider first panel (a) of Figure 1, which depicts the relationship between the dependent 

variable x and the independent variable y for the ith agent. To make this relationship more 

concrete, we might think of y as the size of a regional market, and x as a binary measure of the ith 

firm’s activity in this market, where xi0 denotes absence from the market and xi1 denotes the 

firm’s presence. Suppose we begin at point A with 1y y=  and 0i ix x= . Now suppose that a 

shock increases the size of the market to 2y y= . According to Figure 1(a) we will now arrive at 

point B, with 1i ix x= . This is because the size of the market has crossed a critical threshold (

iuy y= ) sufficient to induce firm i to enter. Suppose, however, that the shock that triggered 

market entry is temporary, and that the size of the market subsequently declines to 3 1y y y= = . 

As indicated in Figure 1(a), we will nevertheless find ourselves at point C where it is still the 

case that 1i ix x= . Technically, this is because of the non-linearity of the upper and lower “arms” 

(denoted by the thick solid lines) of the non-ideal relay depicted in Figure 1(a), which govern the 

response of xi to variations in y. In terms of the example of firm entry and exit used above to 

motivate Figure 1(a), this non-linearity might be explained by sunk costs, which result in firm i’s 

continued participation in the regional market even after the factors that induced its initial entry 

have disappeared. The upshot of all this, as depicted in Figure 1(a), is that a temporary shock to y 

can have a permanent effect on xi. More generally, we will observe that variations in y – even if 

transitory – that cross the upper or lower bounds yiu and yil will permanently alter xi, while 

variations in y within these bounds will leave xi unchanged. Note, then, that not all shocks 

change the outcomes of the system, which is thus said to have a selective memory.  



6 
 

 In order to understand the importance of aggregation effects in systems of this type, 

consider now both panels (a) and (b) of Figure 1, which together illustrate the non-ideal relays 

characterizing two different (heterogeneous) agents. The same transitory shock contemplated 

above (where y rises to y2 before falling back to y1) will result in the aggregate outcome 

1 1i jX x x= + . Notice, however, that a subsequent transitory shock that sets 4y y=  before 

reverting to 1y y=  will result in the aggregate outcome 1 0i jX x x= +  (because 4il jly y y< < ), 

whereas the result of this same shock would have been 1 1i jX x x= +  had it been the case that 

agents i and j were identical to one another (specifically, if we observed 4jl ily y y= < ). The 

aggregate effect of a symmetric, transitory shock is therefore sensitive to the composition of the 

system – specifically, the way in which responses to shocks vary among heterogeneous agents. 

Finally, and starting again from 1y y=  in Figure 1, a transitory shock that sets 5y y=  

before reverting to 1y y=  will result in the aggregate outcome 0 0i jX x x= +  (because 

5 il jly y y< < ) regardless of the preceding sequence of events. This illustrates the importance of 

non-dominated extrema (such as 5y y= ) in models of “true” hysteresis. A transitory shock that 

sets 5y y=  will erase the effects of what are now the dominated extrema y2 and y4, rendering the 

latter irrelevant in the determination of current outcomes. This example also illustrates the 

capacity of certain types of shocks to “wipe” the memory of systems displaying “true” 

hysteresis. Put differently, while such systems can be said to display irreversibility (the effects of 

a transitory cause remain even after its removal) their outcomes are not irrevocable: they can, in 

principle, be undone by the subsequent application of an appropriate offsetting causal stimulus. 
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3. Path dependency and equilibrium 

It is important to note that path-dependent macrodynamic models generally contrast with 

equilibrium theorizing, because the latter is typically based on a path-independent “traditional 

equilibrium” organizing concept that is defined in terms of exogenous data and displays 

asymptotic stability (i.e., it is a position to which the system will return following any arbitrary 

displacement). There is no necessary inconsistency between the concept of equilibrium per se 

and that of path dependency, however. On the contrary, it is possible that a state of rest – i.e., an 

equilibrium of some sort – will be the “long run” or “final” outcome of a path-dependent system 

(Lang and Setterfield, 2006-07 – see also Arthur, 2006, 2013).3  

Put differently, the concept of equilibrium per se (as a state of rest) is consistent with 

path dependency, but not the “traditional equilibrium approach” to theorizing that is 

characteristic of most equilibrium analysis in economics. Instead, once path dependency is 

acknowledged, any equilibrium states must be understood as the product of the prior adjustments 

that preceded their attainment. Should they arise, equilibria must also be understood as 

provisional, in the sense that they await (path-dependent) reconfiguration in the course of 

historical time (Chick and Caserta, 1997). In this respect it is important to note that even the 

cumulative experience of the same (equilibrium) outcome may eventually become a perturbing 

force that initiates reconfiguration of the system – as, for example, when repetition provokes 

boredom and, subsequently, behavioural change. 

 

                                                 
3 Indeed, authors such as Hahn (1991, p.73) argue that “equilibrium economics in which neither initial conditions 
nor processes play a part ... is neither credible nor indeed honest”. This suggests that what Lang and Setterfield 
(2006-07) identify as “path-dependent equilibria” are, in fact, the only equilibria that merit attention. 
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4. Path dependency and fundamental uncertainty 

Fundamental uncertainty is often regarded as the dual of historical contingency. This suggests a 

potential affinity between path dependency and the concept of fundamental uncertainty. Of 

course, an epistemic state of fundamental uncertainty can always exist as long as the dynamics of 

a path-dependent system are sufficiently complicated as to exceed the computational capacities 

of decision makers. But proponents of fundamental uncertainty are often concerned to associate 

the phenomenon with properties of social reality, that make the latter innately unpredictable by 

even an unbounded intelligence. In this regard, as long as the dependence of current outcomes on 

past states is not deterministic, a form of fundamental uncertainty will always exist in a path-

dependent system because of the propensity for even random events to permanently affect the 

trajectory of a system (and so render even model-consistent expectations systematically 

incorrect). If the dynamics of path dependency are associated with evolution, moreover –  

defined here as a process of change involving novelty – then an affinity between path 

dependency and fundamental uncertainty is once again established, since novel outcomes cannot 

(by definition) be anticipated in advance. 

 

5. A suggested typology of dynamical systems 

The following typology of dynamical systems, based on the distinctions introduced by Kaldor 

(1934), helps to clarify the relationship between path dependency, equilibrium, and fundamental 

uncertainty:  

• determinate systems: outcomes are defined and reached independently of the path taken 

towards them. Such systems are path independent, displaying “strong” – i.e., 

conventional asymptotic – stability, a hallmark of “traditional equilibrium analysis”. 
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• indeterminate systems: outcomes are influenced by the adjustment paths taken towards 

them.  Such systems are clearly path dependent, but may be classified as either: 

o definite indeterminate, if they eventually reach (historically contingent) 

equilibrium configurations (thus displaying what can be termed “weak” stability); 

or 

o indefinite indeterminate, if they never settle into a state of equilibrium. An 

indefinite-indeterminate system will remain in a continual state of path-dependent 

motion or flux: no concept of stability – weak or strong – applies to such systems. 

Note that as defined above, determinate systems (even when they involve stochastic 

elements) are essentially “pre-destined”: their outcomes are therefore predictable in principle and 

fundamental uncertainty is not an innate feature of such systems (it can only arise as a result of 

computational limitations on the part of the decision maker). Indeterminate systems, however, 

need not be “pre-destined” as long as they involve stochastic elements or embody evolutionary 

path-dependent change. Fundamental uncertainty may therefore be an innate feature of 

indeterminate systems, regardless of the computational capacities of decision makers. 

A final concept that is useful in the categorization of path-dependent systems is that of 

resilience (Holling, 1973). Resilience calls attention to the “durability” of a system (and hence its 

capacity for longevity), and can be thought of as the ability of a system to reproduce itself over 

time in a fashion that is sufficiently orderly as to avoid collapse. Resilience is seldom an issue in 

determinate systems, since automatic convergence toward a fixed point or trajectory that is (by 

definition) self-perpetuating in the absence of shocks would appear to remove all question as to 
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the capacity of the system for longevity.4 But it must always be taken seriously in an 

indeterminate system, particularly as the prospect of indefinite-indeterminacy means that the 

system has no identifiable final or end state. Hence consider an indefinite-indeterminate growth 

dynamic that involves debt accumulation. The variations in growth and hence the debt to income 

ratio and hence the debt- servicing demands placed on debtor units that will arise in such a 

system must remain within the bounds of feasibility (imposed by the debt-servicing capacities of 

debtor units) in order for the system to reproduce itself in an orderly fashion through time. As the 

occurrence of the 2007-09 financial crisis and Great Recession suggest, however, such behavior 

cannot be guaranteed: a seemingly orderly system can suddenly veer towards collapse, revealing 

in the process a marked lack of resilience. The potential ability to identify this problem in 

advance – and act so as to rectify it – can be thought of as motivating the search for appropriate 

“macro-prudential” policies in the wake of the crisis. 

  

                                                 
4 Problems can of course arise as a result of large shocks (“tail events”), or even as a result of obstacles encountered 
in practice along a traverse path towards the system’s end state that is otherwise guaranteed by asymptotic stability. 
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Figure 1: “True” Hysteresis  
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