
Appendix 1. Definitions 

 

The Institutional Analysis and Development framework 

 

The original Institutional Analysis and Development (IAD) framework (Kiser and Ostrom 1982, 

Ostrom 2005) focuses the analysis on the relationship among institutions, cultural attributes, 

biophysical conditions and human behavior and action (Fig. A1.1). Broadly speaking, within the IAD 

institutional arrangements are understood as “the rules used by individuals for determining who and 

what are included in decision situations, how information is structured, what actions can be taken and 

in what sequence, and how individual actions can will be aggregated into collective decisions”; 

institutions are thus “complex composites of rules, all of which exist in a language shared by some 

community of individuals rather than as the physical parts of some external environment” (Kiser and 

Ostrom 2000:56). Based on this approach, institutions are here operationally defined as: the human-

devised regular patterns of constraints or opportunities within which the choices, actions and 

interactions of actors (individual or organizational) take place and which shape the consequences of 

such choices, actions and interactions – in short, the formal and informal rules of the game (based 

on North 1990a, Ostrom 2005, McGinnis 2011). 

 

The focal level of analysis of the IAD is the ‘action arena’ (Fig. A1.1), defined here as the social 

space where: (1) policies or institutions are designed by ‘actors’ engaged in action situations1 

affected by the ‘biophysical conditions’ and by two social variables reflecting the most substantive 

part of a pre-existing institutional framework, namely, ‘rules-in-use’ and ‘attributes of the 

community’; (2) the patterns of interactions and decisions that take place within the action situations 

shape certain outcomes; (3) such outcomes feedback into the action arena and into the mentioned 

variables, and may change the institutional framework (Ostrom 2005, McGinnis 2011).  

 

 
Fig. A1.1. The Institutional Analysis and Development framework. Source: modified from McGinnis (2011) 

 

In sum, actors use institutional prescriptions to organize repetitive and structured interactions while 

participating in action situations within the action arenas. Institutions are considered as an exogenous 

variable of the arena, the other exogenous variables being the biophysical system being acted upon 

and the cultural attributes of the community. Regarding actors, the IAD depicts them as “fallible 

learners” (McGinnis 2011), i.e. as operating under uncertainty, and having limited cognitive and 

                                                 
1 According to McGinnis (2011:172), originally, “the action situation was enclosed within an action arena, which also 

included the set of actors as a separate component; however, since the capabilities of actions can be attributed to the effect 

of the position rules defined below, E. Ostrom (2010) recommends abandoning this distinction between action situation 

and arena”. Here, we keep the original formulation of the action arena, since it better addresses the systemic needs of the 

present research. In particular, it globally captures the diversity of combinations of rules, situations and actors that can 

emerge at the different levels of analysis defined by the IAD, namely: constitutional, collective-choice and operational. 



information-processing capability (bounded rationality), but as being able of learning from error 

(adaptive learning). This view of the actor, in particular, “bounded rationality” (Simon 1955), is 

reactive to the view of rationality as optimization of neoclassical economics. Finally, the IAD device 

poses a multi-layered hierarchical structure of three tiers for organizing institutional analysis, termed 

‘constitutional’, ‘collective choice’ and ‘operational’ (McGinnis 2011). These levels constitute a 

hierarchical, multi-level structure, in which each upper tier determines how institutions and decisions 

are made at the next, downward level. The lower levels can, in turn, exert an influence over the upper 

levels. The lowest, operational level directly affect state variables in the world (see e.g., Ostrom 

2005:59). 

 

In this research, the definition of institutions used (see main text) is applied to the variable ‘rules-in-

use’ of the IAD. ‘Actors’ are considered either as individuals acting on their own or as agents of 

‘organizations’. In turn, organizations constitute specific ensembles of individuals with common 

interests, values or beliefs whose formation respond to the institutional framework, or to other 

constraints or opportunities such as technology or biophysical conditions (based on North 1990a:73, 

see also North 1990b). We are here therefore differentiating between institutions (e.g., rules, norms) 

and organizations (e.g., research and management agencies; see also Ostrom 2005:179). With respect 

to the levels of analysis, the collective-choice and operational levels were combined into a single unit 

labelled ‘collective-action’ (see Fig A1.1. See also Fig. 1 in main text), conceptualized as the level 

directly affecting state variables of the ‘biophysical conditions’, in our case, Doñana’s hydro-

ecological system. This constituted an ad hoc artifact to simplify analysis and discussion, as well as 

future processes informing both normative transitional designs towards sustainability and future 

treatments of our unit of analysis in deeper institutional analyses. At a theoretic-analytical level, our 

research follows Ostrom’s (2005:28) prescription to differentiate between the use of theory and 

analytical frameworks. While the former causally link observed or modelled phenomena providing 

analysts with interpretive structure, the latter provides analysts with general sets of factors and 

relationships that must be considered in a diversity of institutional settings.  

 

The concept of path dependence 

 

Path dependence is used interchangeably as a theory, concept, model or heuristic in the literature. We 

use it here as a concept that is part of a broader theory, with potential use as both a heuristic and a 

model, at the discretion of the analyst. Contemporary work on path dependence is rooted in the works 

of Paul David (e.g., David 1985, 1994) and Brian Arthur (e.g., Arthur 1989, 1990) on the economic 

history of technology and on self-reinforcing economic processes, respectively. Broadly speaking, 

the concept challenges one of the main assumptions made by neoclassical theory namely: that 

technological and economic action always move towards optimal solutions or designs (i.e. outcomes) 

that are the most efficient in whatever type of function they are argued to fulfill –measured, for 

example, by Pareto optimality criteria. This assumption stems from the more general assumption that 

economic action is characterized ex ante by the existence of movements towards a hypothetical, static 

and invariant general equilibrium. The latter is demonstrated through highly abstract, simplified and 

idealized market models and solutions, looking at how changes in certain variables (e.g., market 

prices) affect the equilibrium of other quantities (e.g., other market prices). Inefficient conditions and 

outputs are envisaged as transitory phenomena, and notions of dynamics, are restricted to movements 

towards equilibrium, which, once reached, leads to stasis. According to this approach, the outcome is 

predetermined and independent of how the initial conditions and the history of technological or 

economic development unfolded over past time, i.e. it is path independent, and the role of history and 

evolution can be disregarded. The process is arguably complex and context specific, but economic 



action, in general, is assumed to be subject to certain negative-feedback mechanisms (e.g., decreasing 

returns, competitive pressures, price signals) that offset major changes by reaction and lead the 

setting, in a linear fashion, towards the predicted optimal equilibrium. Institutions are envisaged as 

arrangements exogenous to the technological or economic process and their development as driven 

by a constant, rational search for efficiency by actors seeking to improve their individual welfare, 

thereby arriving at mutually beneficial, collective outcomes.  

 

The studies on the path dependence of technologies and the economy constitute the core of a much 

more ample critique to the abstract, and rather normative, principles of neoclassical economics. 

According to this approach, in the absence of exogenous shocks, lock-in will occur on any alternative 

sub-optimal outcome that diverge from and select out optimal and more efficient, superior 

alternatives. The main assumption is that outcomes depend on how the initial conditions and the 

history of technological or economic development unfold over time, because a multiplicity of 

multiple-stable equilibria or attractors, defined by limiting probability distributions, exist at the end 

of the process. Optimal outcomes form part of the range of multiple attractors, but they are not 

predetermined, for the process is considered as non-ergodic and independent of the level of 

consciousness or rationality of the actors –which contrast to the insight of not predetermined optimal 

outcomes as a consequence of the non-existence of fully knowledgeable and rational actors in the 

‘real’ world. In general, it is argued that the beginning of the process is affected by seemingly small, 

random events that have an unexpected disproportionate effect on the process (i.e. non-linearity), 

making it unfold in a stochastic fashion. While in the equilibrium approach the assumed mechanisms 

decrease the probability of distancing from the predetermined optimal outcome, path dependence 

entails that the probability of occurrence of the sub-optimal outcome increases at each step of the 

process. This happens owing to ‘increasing returns’, which deal with the notion of how decisions by 

actors favoring certain choices (e.g. technology) directly or indirectly increase their attractiveness for 

other actors, in terms of pay-off or utility. Underlying increasing returns, there are ‘self-reinforcing 

mechanisms’, i.e. positive feedback mechanisms that result in a self-reinforcing pattern (e.g., learning 

and coordination effects). 

 

Sources consulted include: David (1985), Arthur (1989), Arthur (1990), Liebowitz and Margolis 

(1990), North (1990a), David (1994), Ikenberry (1994), Hacker (1998), Mahoney (2000), Pierson 

(2000a), Pierson (2000b), David (2007), Arias and Caballero (2003), Puffert (2004), Schwartz (2004), 

Woerdman (2004), Sydow et al. (2005), Page (2006), Lewis (2007), Boschma and Martin (2010), 

Vergne and Durand (2010), Dobusch and Schüßler (2012). 

 

Contingency: an epistemological paradox 

 

In this research, we are concerned with a specific epistemological tension between two senses of 

contingency, as established by Mahoney (2000:513): (1) the “inability of theory to predict or explain, 

either deterministically or probabilistically, the occurrence of a specific outcome”, hence a contingent 

event is “an occurrence that was not expected to take place, given certain theoretical understandings 

of how causal processes work”; (2) that some events or behaviors are part of a “non-systematic 

variation inherent in the world that cannot even in principle be eliminated from causal theories”. 

Generally speaking, any event, behavior or outcome at odds with analysis is assessed as contingent 

because it appears as either unforeseen by the set of general principles or propositions of the 

epistemological device at work (e.g., analytical framework, theory, model), or random phenomena of 

an inherently stochastic world (e.g., chance, freewill, agency, natural disasters). 

 



And herein lies the paradox. According to Mahoney (2000:516), the combination of the 

indeterminism characterizing contingency in the genetic phases (e.g., critical junctures) with the 

determinism of the mechanisms leading to the reproduction of the outcome in a self-reinforcing path-

dependent sequence, lead to a paradox, since such outcome simultaneously: (1) contradict the 

analytical framework at work; (2) is reproduced through mechanisms associated with the contradicted 

framework. Although Mahoney (2000) speaks generally about prevailing analytical frameworks and 

different disciplines, he exemplifies about the path dependence of technologies or the economic 

process and their organizations (e.g., QWERTY vs. Dvorak keyboards, mass vs. craft production). 

There, the outcome is assessed as contingent because it appears to contradict the principles of 

neoclassical economics. Broadly speaking, the efficiency of technologies, economies or institutions 

is called into question in an assessment against the principles of models portraying an ideal world in 

which optimality is achieved in a state of equilibrium. To make sense of the paradox, Mahoney 

argues, it must be recognized that (1) the outcome results contradictory when it is compared with past 

alternatives, which were viable at the earliest part of the path-dependent historical sequence and, from 

a neoclassical standpoint, seemed as more efficient and optimal choices; and (2) although a sub-

optimal, far-from-equilibrium and inefficient outcome is produced instead, such outcome is 

reproduced at present by neoclassical-theory mechanisms. In other words, the key of this seeming 

paradox lies in that explanations about the lock-in phase rely on the same, negative feedback 

mechanisms associated with neoclassical theory (e.g., constant or decreasing returns), which are 

contradicted by what is occurring at the initial (e.g., randomness, unpredicted or illogical behavior) 

and self-reinforcement (e.g., increasing returns) phases, i.e. by actual events or behaviors. In the 

institutional realm, this focus on neoclassical economics, in particular, on its utilitarian core, results 

in a failure to theorize different mechanisms explanatory of institutional dynamics (Mahoney 

2000:525-526). 

 

Here, we would like to emphasize a higher implication of this paradox at an epistemological level, 

with both theoretical and normative repercussions. The two significations identified by Mahoney are 

two attributes representing two extremes of contingency, one referring to pure randomness or chance, 

and another, to pure predictability (after Eagle 2005). Between both, a continuum of predictability 

unfolds, with randomness equating a high level of unpredictability. This approach neither preclude 

the existence of regularities in sequences of events with uncertain outcomes, nor exclude the 

possibility to describe certain outcome phenomena or evolution of events through probability 

distributions. Since events or behaviors that are observed as random or unexpected under certain 

epistemological devices might be straightforwardly explicable or predicted by alternative devices, 

randomness might reveal and be more properly assessed as unpredictability to some degree. In other 

words, that the outcome under analysis is assessed as contingent by certain theoretical notions, doesn’t 

mean that its emergence cannot be consistent with the expectations of alternative theories positing 

causal links accounting for such outcome.  
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