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Identificación y metodologías de sistemas para la delimitación de territorios
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ABSTRACT RESUMEN

This document identifies the main issues affecting the delim-
itation of territories and explores the conceptual approaches 
for describing the relationship of the territories understood as 
organizations with their environment. Subsequently, we studied 
the systems methodologies known as soft systems methodology, 
SSM, and complex adaptive systems, CAS. Finally, the advanta-
ges of systemic approaches to territorial delimitation are shown.

El presente documento identifica los principales aspectos 
que inciden en la delimitación de territorios, y explora los 
principales enfoques conceptuales que permiten describir la 
relación de los territorios entendidos como organizaciones, 
con su entorno. Posteriormente, se estudian las metodologías 
de sistemas conocidas como sistemas suaves y sistemas com-
plejos adaptables, finalmente, se señalan las ventajas para la 
identificación territorial que estos enfoques sistémicos aportan.
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Introduction: the notion of territory

Strategies to guide “development” have been modified 
throughout history according to the understanding of the 
complexity of their relationships and interactions and to the 
inherent changes and evolutions of societies. In these, the “te-
rritory” is presented as a category “…called on to synthesize, 
within a coherent framework of interpretation and manage-
ment, many of the elements that constitute the new strategies 
of rural development…” (Ribero and Echeverri, 1998). 

The concept of territory, from the social sciences, has been 
the object of controversy and discussion (Pérez, 2001; 
Montresor, 2002; Mora-Alfaro, 2006). For some, territory is 
conceived as the sacred place where certain cultural tradi-
tions exist, implying pre-established guidelines and norms 
to act upon it; this is – after all – a view of territory exerted 
from a tradition (E.g., religious). For others, territory “is a 
political category with an institutional sense and, hence, 
it is the object of specific ordering, which determines it as 
a political-administrative division category determined 
by a body of water, a mountain range, or some natural 
circumstance that determines a political limit (Solarte, 
2003; Rubiano, 2005). 

A central aspect on the notion of territory (Ceña et al., 
2007) is that it implies intentionality in its definition. This 
intentionality can be represented from purely determinist 
and nomothetic foci, like the neoclassic, to idiographic ap-
proaches that seek a specific study of the particularities of 
the social delimitations conducted. An alternative lies in 
addressing the territory as a systemic problem that can 
be approached through the methodologies of adaptable 
complex systems or soft systems. 

This document seeks to explore the use of soft systems and 
adaptable complex systems methodologies to address the 
problem of identifying territory as a complex, intentionally 
defined unit.

Methodology 

To reach the objective proposed, the document explores the 
main approaches that study the interaction of the organi-
zation with its surroundings, which should also be done by 
a territory. For this, the neoclassic and neo-Schumpeterian 
evolutionist approaches are studied, as well as the systems 
approaches. After relating the principal aspects for each 
of these approaches, the document centers on revealing 
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the advantages of the soft systems and adaptable complex 
systems methodologies.

The interaction of the organization with the environment
Figure 1 presents the four approaches mentioned; the-
se refer to several ways of focusing the problem of the 
organization’s interaction with the environment:

On one side, the neoclassic approach is contrasted to the 
cognitive contribution that enriches the evolutional econom-
ic approaches and the adaptable complex systems; then we 
identify how the enactive approach is compatible with the 
adaptable complex systems because of its inductive character 
taking distance from deductive approaches.

The contribution of the neoclassic approach 
In the neoclassic approach of the organization, and accord-
ing to Lara (2008), what matters are individuals and their 
average behavior, within a situation of natural convergence 
to the general equilibrium, for which the adjustment pro-
cess and time leading from the initial state to the final state 
does not – analytically – bear major relevance. Lara (2008) 
holds that this is thus because, in the first place, the agents 
optimally select ex ante different goods or scenarios, given 
that they have a limited capacity to process information. 
And, in the second place, because the information pro-
cessed by the agents is clear and computable, which gives 
way for “instant” adjustment processes. Thus, the organi-
zation is a “black box” constructed on the methodological 
assumption that the players make decisions “as if” their 
exclusive objective were to maximize the benefit or utility 
(Lara, 2008).

Revéiz (2007) warns of the dissatisfaction generated by the 
neoclassic economy, with the strengthening of schools and 
networks from the new institutional economy, the Euro-
pean association for the evolutionary political economy 
and the Santa Fe Institute, since 1984, in the following 
central assumptions that have been broadly debated by 
these communities:

1. On the methodological individualism and the eco-
nomic interaction: The neoclassic approach does not 
examine the interaction of social classes, networks, or 
correlations of the political forces; it only explores the 
conduct of the individual players, in a manner that does 
not specify how decisions are made or their network 
conduct (Revéiz, 2007).

2. Individuals maximize on their own interest subject to 
restrictions. The author mentions that the conducts and 
decisions are not necessarily the result of individual 
processes but also of group processes (Revéiz, 2007).

3. Agents do not directly interact amongst themselves 
(Revéiz, 2007).

4. The neoclassic theory analyzes the economic system 
as a whole: it must be cautioned that the information 
revolution leads to the search of global equilibrium of 
the economic system, where the attributes and interre-
lations among agents are considered (Revéiz, 2007).

According to Simon (1957), reduction of rationality and 
maximization permits the neoclassic economist to ignore 
the psychological and cognitive aspects of decision making, 
while Dosi and Marengo (1994) state that reduction 

FIgURE 1. Interpretations on the organization-environment interaction. Source: adaptation by Arrow, 1974; Varela et al., 1991; Tsoukas and Knudsen, 
2002; Kauffman, 2003; Holland, 2004; Witt, 2008.
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of all market coordination modes expels the theme of 
organization from the economic theory. In essence, say 
the authors, that if we abandon the restrictive assumption 
of perfect information and symmetry among agents, the 
organizational forms interest due to incentives, information 
flow, and behavior, which differ according to each system’s 
“particular institutional infrastructure.” Particularly, if the 
performance of each system rests on the dynamics of specific 
learning by individuals or groups of them (like companies), 
the institutional architecture affects the scope and the rate 
at which learning can occur (Dosi and Marengo, 1994).

In this regard, Aoki (1986, 2010) has delved into coordi-
nation modes different from those of market. In relation 
to this form of learning as processing, Dosi and Marengo 
(1994) state that the neoclassic theory of decision making, 
and its extensions, represents decision makers through 
their information partition, which constitutes their skills 
in processing information. This partition incorporates 
the agent’s knowledge on his/her operating scenario and 
becomes the framework through which the agent may 
classify information received from the environment and 
calculate the probabilities according to the conceivable 
events expected to happen. Thus, the Bayesian theorem is 
the rational form of coherent incorporation of new deci-
sions within said framework, and maximization of the 
expected utility is the rational criterion to make decisions, 
which is coherent with the distribution of probability. These 
partitions turn out to be isomorphic with the “real world”, 
and are assumed as given, for which Bayesian learning only 
refers to the elaboration and modification of the framework 
of guidelines and procedures to optimize the use of infor-
mation, leaving aside the problem of representation (Dosi 
and Marengo, 1994). 

The evolutionist economic approach (Neo-Schumpeterian) 
The precursor contribution by Nelson and Winter (1982), 
integrates the notions of organizational knowledge and 
routines (Becker, 2004; Becker et al., 2005) with that of 
competitive dynamic environments. For the authors, the 
company is understood as a repository of knowledge that 
is represented by routines5 guiding the organizational 
action. According to Dosi et al. (2002), the difference 

5  In Witt’s opinion (2008), for Nelson and Winter (1982) the organizational 
routine is a selection unit in economic contexts and he indicates that 
while Schumpeter (1934) did not back the crucial assumption of his 
innovation hypothesis as an instrument for competition, the concept of 
organizational routine filled the void. This notion was derived from the 
work by March and Simon (1958) and Cyert and March (1963), and then 
synthesized in Nelson and Winter (1982), and taken in analogy to the 
gene types in biology.

between capabilities and routines is specifically related to 
the differences between two types of behaviors: the first, 
that of organizational capabilities, is related to deliberate, 
strategic, and intentional planning; in contrast with the 
second, that of routines, which is related to quasi-automatic 
performance at the low operational level. Said difference, 
according to the authors, shows that these two behaviors 
coexist and, at the same time, generate the historical and 
idiosyncratic trajectories for each company. Thus, the 
authors state that the variety among companies permits 
operating the mechanism of competency selected among 
companies with their respective differences. 

The core argument resides in suggesting that the compa-
nies benefit from the current routine, as long as economic 
outcomes remain above a given expected target level. 
Only when retribution falls bellow expected do companies 
commit to exploration activities in the search for better 
alternatives. The aspiration target levels can be subject 
to adaptation (Gigerenzer and Selten, 2001) and change 
according to the experience and imitation of other agents 
(March, 1988; Dosi and Marengo, 1994). Lara (2008) 
suggests that in this neo-Schumpeterian tradition, and 
specifically in Nelson and Winter (1982), in the concept 
of routine a surplus of “automatic” action nature has been 
emphasized, which has led to a dead-end street concept. 
Organizations centered on routines results short-sighted 
and trapped in search processes limited to the closeness of 
their local knowledge. Lara holds that by thus posing the 
problem, the possibilities of attaining the nature of learning 
and of the agent are scarce, in part because there is allusion 
to weak and organic forms of rationality6. 

According to these arguments, it may be said that the 
main point of debate in the advancements of the cognitive 
approach and the neo-Schumpeterian current of economic 
evolutionism is that of conceiving the organization as a 
partially programmed or entirely programmed entity, 
respectively, through working routines, which finally 
ignores the role of the organizational hierarchy and the in-
volvement of individual players in said hierarchy, through 
a micro-founded homogenizing mechanism that results 

6  In Lara (2009) and continuing the argument by Williamson (1989), the 
author holds that another difficulty in the work by Nelson and Winter is 
that they assume weak and organic rationality forms. Weak if compared 
to the strong – maximizing – form of rationality from the neoclassic 
approach, and organic, because the evolutionary theory attributes 
forms of rationality, in the first place, not to individual agents, but to 
the organization. Lara (2008, 2009) shows the need to recognize the 
double causality between the individual and the organization to properly 
understand the problem of problem solving and the cognitive approach.
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ambiguous and unenlightening7 (Ocasio, 1997; Tripsas 
and Gavetti, 2000; Gavetti, 2005; Gavetti et al., 2007; Lara, 
2009). However, the theoretical proposals of the cognitive 
approach and the neo-Schumpeterian current preserve 
common elements. Among these, we can highlight: i) 
the relevance of limited rationality; ii) the cumulative 
character of learning; iii) the importance of routines and 
norms as elements that guarantee certain inertia that 
favors persistence over time of the organization and the 
consistency of the individual behaviors and motivations 
of its members; iv) the role of the resolution of weakly 
defined problems in the adaptation; v) the operability of 
the retention, variation, and selection mechanisms, and 
vi) the limited processing capacity. 

These approaches are distanced by the preference for the 
neo-Schumpeterian current of an agent programmed by 
organizational routines.

This approach of the neo-Schumpeterian current includes 
the following aspects:

•	 It keeps the organization centered on routines, an-
chored on the search for knowledge, within the vicinity 
of what is known. In Lara’s opinion (2009), this search 
turns out to be blind, compared to recent contributions 
in the cognitive focus, as that of the adaptable complex 
systems (Maya et al., 2008).

•	 It is not enriched by the study of the interactions among 
individuals within organizations, and rather adopts an 
organic rationality that obscures the organization and 
reduces it to its mere structure of routines, norms, and 
corporate culture.

•	 Hence, it maintains an epistemological approximation 
closet o the deductive model, as far as the replication 
of structures from which the organization’s functions 
are derived, and hinders the inductive analysis of the 
interactions among individuals within them.

7  The routines operate as behavioral patterns that tend to be tacit and 
function in inconsistent manner. The approach is confusing because it 
makes these routines equivalent to supposed “genes” for the organization, 
without considering the ways of relating amongst individuals and their 
social hierarchy structures. An illustrative example may be seen with the 
players in a volley ball game in which each player tacitly and unconsciously 
knows his/her job in each of the positions on the playing field. This 
knowledge does not by itself explain the team strategy in which there is 
leadership, control mechanisms, and hierarchical social structures among 
the players. Because of this, it is said that the approach is confusing to 
explain the micro-foundation and the hierarchical relationships within 
organizations.

•	 It obscures the role of the organizational hierarchies.

These points are covered in good measure by the proposal 
made from the contribution in adaptable complex systems. 
The following section presents the points of debate of the 
approach in adaptable complex systems with economic 
evolutionism. 

The adaptable complex systems approach 
The approach of adaptable complex systems, also known as 
“emerging computing” (Holland, 2005), assumes that the 
agents with limited information do not have an adequate 
algorithm or device to solve complex problems. And this 
last is thus, given that it is not possible to know beforehand 
the space of possibilities, which can be affected by agent’s 
scores (Brian, 2001; Castañeda, 2009). 

The focus supposes the agents can adjust their behavior to 
reach their objectives of survival and reproduction, through 
learning processes (Stacey, 1995), which they manage to 
carry out by initially having some very simple and rudi-
mentary guidelines, which turn out unsuited for problem 
solving (Dosi and Marengo, 1994). 

The conjecture in this focus is that the procedures for prob-
lem solving are properties emerging from the interactions, 
also involving the mutation and recombination of those 
distributed basic rudimentary guidelines, often based on 
related knowledge – but hardly coded, experience, and 
interpretation frameworks. The crucial point of this per-
spective is that learning implies adaptation and discovery of 
procedures of problem solving that cannot be automatically 
derived or of information on the states of the world or of 
the solution concept. The empirical counterpart of these 
procedures comprises a broad range of organizational tasks 
(Dosi and Marengo, 1994)8. 

Regarding learning processes, Holland (2005) suggests that 
learning takes place within the space of representations and 
cannot be reduced to a simple processing of information. 
Because the environment is made up of agents (Holland, 

8  Dosi and Marengo (1994) point to some coincidences with evolutionist 
approaches of this way of viewing the world: (1) The difference between 
the process and the contents of learning is not clear, which is a point of 
coincidence with Nelson and Winter (1982) and Dosi et al. (2002); (2) 
The “competencies” summarize the effectiveness of the procedures to 
solve specific problems of the company. The “dynamic competencies” 
discussed by Teece et al. (1997) related to the procedures of the highest 
level related to the search for new problems and new procedures to solve 
problems; and (3) Its focus on the companies as problem-solving entities 
may agree with Williamson (1989) where it is stated that companies are 
economizers of transaction costs.
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2004) interactions will be numerous and the system com-
plex. There, the agents in their interaction with others9 must 
define sets of world states they can represent as equivalent 
to perform an action, which is evaluated by a credit system 
(Holland, 2004)10.

Regarding learning in complex adaptable systems CAS, 
Gell-Mann (2002) states that these systems learn and evolve 
just as human beings do, and that collective entities and 
organizations are in themselves complex systems, com-
posed of a great number of active elements (agents) that 
interact amongst themselves, via specific mechanisms and 
properties, such as those suggested by Holland (2004)11. 
For Anderson (1999), the complex adaptable systems will 
be composed of agents with diverse behavior schemes that 
have the possibility of evolving and learning interactively. 

The main distinction with regard to work in the neo-
Schumpeterian approach, from the contribution in adapt-
able complex systems, is the possibility the agents and the 
agent aggregates (meta agents) have to face uncertainty 
when constructing internal models, coinciding in their 
internal models, and conducting ex ante learning, due to 
their possibility of solving problems through interaction 
and emergence of internal simulation skills of action se-
quences, originated by the competition and cooperation of 
these models. Also, the possibility of forming aggregates, 
which with established adaptation mechanisms can form 
complex agents with internal organizational hierarchies12.

9  When learning takes place within a multi-agent configuration, it also 
requires the coordination of learning processes of multiple individuals. 
The members of an organization generally have diverse representations 
of the environment they confront. This multiplicity of representations 
requires implementing some mechanisms whose task is to reconcile 
current or potential conflicts (Dosi and Marengo, 1994).

10  The credit system will affect the rules of behavior. These rules will be 
selected, added, modified and eliminated through selection processes, 
and a procedure can be established to discern on the utility of the rules 
(Dosi and Marengo, 1994; Holland, 2004).

11  Among the mechanisms, there is the use of labels (which facilitate the 
visibility of internal and external properties with the purpose of favoring 
the selective interaction), the use of internal models (limited samples 
of the environment system that permit carrying out ex ante learning 
activities) which are one of the main attributes in the proposal of complex 
systems, and the use of construction blocks (the adaptable complex system 
can break down into parts complex scenes and regroup the components in 
combined manner, which offer it the possibility of reusing combinations 
to represent itself ex ante upon new unknown situations). 

12  It is very important to highlight that the neo-Schumpeterian approach has 
continued making very relevant contributions for the economic discipline. 
Both seminal works, as well as recent contributions stress to warn that the 
space of decision possibilities is limited in its options, no merely by the real 
impossibility of the analysis of possibilities, but also because of the rigidity 
generated in the organizations. In this sense, the contribution of routines 
is transcendental, as a guiding mechanism of the decision, with evident 
economies, in light of the study of the immense possibilities. Recent 

The proposal of complex adaptable systems favors the 
possibilities of ex ante learning through the use of inter-
nal models and offers explanations on the processes of 
emergence and conformation of meta-agents, construc-
tion blocks, and internal models within the framework 
of a Darwinian explanation program (Lara, 2009). In this 
sense, Lara (2009) indicates that the proposal of adaptable 
complex systems is important, because even though the 
agent is programmed, it also has rational skills to face un-
certainty upon elaborating expectations on the structure 
and dynamics of the world, for which the agent should be 
represented with imagination, will, and conscience. 

Given its compatible character with the inductive approach, 
the enactivism approach can be framed without much 
difficulty on the agent’s conception on complex adaptable 
systems, under the image of an autonomous agent. This 
extension brings on the challenges of including the agents’ 
self-organizational discourse in their environment, under 
a conception anchored in temporary space manner to the 
relationships between an agent or multi-agent and his 
environment, which brings a profound elaboration of the 
problem of viability of such within its environment.

The contributions of the systems approaches
The concept of system refers to a theoretical model that con-
siders the organic and inorganic phenomena embedded in 
structures with its environment in motion. Organizations, 
understood as systems, can involve tasks, interactions, and 
feelings in relationship to a dynamic environment (Chec-
kland and Scholes, 1990). Kast and Rosenzweig consider 
that the organizational system is made up of subsystems: 
technological, of goals and values or strategic, psychosocial 
or human/cultural, and structural, in counter position to 
the classical theory. The intersection of these subsystems, 
which are immersed in the exchange of energy, materials, 
and information, could originate the administrative or 
directive subsystem (Montoya, 1999).

The orientation under which the systems methodologies can 
account for processes of adaptation to the environment, life 
cycles, and factors affecting the viability of the systems, starts 
from the observation of complex “worlds” in which the role 
of the observer is decisive, given that it is the observer who is 

works are focused on showing the processes of evolution of routines and 
their micro-founding perspectives, as suggested in the current work. The 
richness for the researcher lies in linking the novelty of learning from the 
anticipation offered by the adaptable complex systems, with the wealth of 
analysis of routines and its relevant explanation on how the organization 
manages to enter into the decision, with a limited capacity for analyzing 
the possibilities.
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in charge of identifying different forms of systems in diverse 
types of environments or realms. Thus, the observer defines 
the system, that is “…the entity being studied, identified by 
an observer, who cannot separate from such as two distinct 
things…” (Checkland and Scholes, 1990). 

The definition of a system will be given by an observer, 
who establishes an interpretation, and confers onto it a 
structure and particular characteristics. This configura-
tion is attributed to knowledge based on said observer’s 
experience. Jackson (1994) classifies the contributions of 
systemic thought, as shown in Fig. 2. 

SSM systems
Checkland and Scholes in the soft systems methodology 
(SSM) propose the possibility of defining systems by iden-
tifying the units or entities they denominate as “holons” or 
“alls” with defined purpose. These units establish a defini-
tion of reality according to the observer’s experience and 
view of the world (Checkland and Scholes, 1990). 

The soft approaches for solving problematic situations are 
recognized in literature mainly in the works by Ackoff, 
Churchman, and Checkland, among others. The first two 
offer conceptual approaches and principles on themes 
related with solving problematic situations, planning, and 
studying organizations as complex systems. 

The soft systems methodology by Peter Checkland is a 
research approach aimed at participation-action to solve 
problematic situations considered poorly structured, as 
defined by Simon, or diffuse. That is, where a clearly defin-
able feasible optimal objective cannot be determined, but 
where there is an implicit necessity to improve a situation 

considered problematic. SSM is then an approach to de-
fine problems in which there is no clarity or no existence 
of consensus on the objective that should be achieved. 
With this approach, say Checkland and Scholes (1990), 
the action researcher has two hopes: “that the framework 
generates insights relating to the problems perceived and 
that they lead to practical help within the situation; and 
that the experiences of using the framework permit such 
to be gradually improved”. In summary, the success of the 
SSM resides in that it consists of a methodology to raise 
problems, both in the phases of “What” and “How”, with 
a wide range to incorporate tools to its basic structure. 

To address the problematic of defining systems (suffice it 
to say, the entity to be studied, identified by an observer, 
who cannot separate from such as two distinct things), 
Checkland and Scholes suggest as a methodological option 
that which is presented in Fig. 3.

From this perspective, the problem of systemic thought can 
be centered on the conception of holons13, or definitions of 
“all” with a defined purpose or identified entities, which 
establish a limitation of the perceived reality, generating 
opposing dialogical notions14, between that circumscribed 
and that left out, which are mutually fed through circular 
causalities (Montoya, 1999). These causalities arise from 
the very process of observation and definition of reality, 
and while they are opposing, they are mutually produced 
and are susceptible to comprising a sole concept from 

13  The term Holon is attributed to Koestrel, (Checkland, 2001).
14  The dialogical notions are those of opposing character that arise when 

establishing a process of observation, from the observer’s particular 
position.

FIgURE 2. Systemic approaches according to Jackson (1994). Source: Jackson (1994).
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the integrating point of view, making said contradiction 
relative. The idea of the organization as a Holon presents 
it in mutual circular production with its environment. 
These disjunctions, from the observation process in the 
perception of the observer, require, in turn, a projection of 
research toward the action of intervention or interaction 
with reality, which is desirable to affect. 

The basic argument for SSM, (Macadam and Packham, 
1989; Nidumolu et al., 2006) is that the observer’s percep-
tion of the world is affected by a filter or a frame of reference 
given by its internal structure or preconceived ideas and 
that the source of many of those ideas is the perceived 
world that constitutes “reality”. Hence, the observer per-
manently interprets the world using ideas whose source is 
the world perceived within a process of mutual creation. 
The methodology, thus, is a conscious thought about its 
own processes.

For the authors of the methodology, the situations ob-
served in the organizations showed people involved in 
complex actions giving it sense or defined purpose beyond 
the instinctive. The people involved in the action with de-
fined purpose also had the hope of acting with “purpose” 
to improve a problematic situation. Hence, the idea arose 
of taking a group of activities connected amongst them so 
that they constituted a whole with defined purpose with a 
particular type of system (Checkland and Scholes, 1990).

Human activity systems are defined in such a way that 
they satisfy the characteristics of a whole, according to 
the principles of systems thought. Defined human activ-
ity systems have as an emerging property the quality of 
pursuing the purpose of the whole and are conceived 
within a hierarchy of systems. Consequently, the system 
with defined purpose must contain a structure and activi-
ties related to communication and control to allow the 
system to adapt and survive in a changing environment, 
and nourish from learning.

Another crucial characteristic of a human activity system 
establishes that the description with a defined purpose 
must be made from some declared perspective or view 
of the world. This suggests, in principle, that there are 
many pertinent and controversial systems and that the 
interpretation which gives rise to the system may be 
exclusive of a particular observer or of a group with a co-
llective view. This means that in the face of a problematic 
situation multiple perspectives of the solution will always 
be available and these are more evident when activities 
are executed with a defined purpose. (Checkland and 
Scholes, 1990).

Concretely, the SSM (Petkov et al., 2007) is an inquiry 
systemic process that also uses the systems models. The 
methodology is presented as an inquiry system where the 
human activity systems with defined purpose are recog-
nized and modeled, which are pertinent to improve the 
situation. The systems are defined, modeled, and compared 
to the perceived problematic situation, to generate a debate 
about what should be done in the face of the situation, 
bearing in mind the “what’s” and the “how’s”. The process 
bears in mind both the nature, as well as the core ideas of 
the thought systems.

A situation from the real 
world of interest

Generates

Creates
Ideas,
concepts

FIgURE 3. Methodological approach employed for the purpose of ad-
dressing the problematic of defining systems. Source: Checkland and 
Scholes (1990).

A situation from the 
real World of 

interest (not 

structured)  

Generates elections 
of... 

"All" entities with 
structured defined 
purpose  

Comparison between the

models and the perceived 

real situation

Necessary action to improve the situation  

Generation of dialogical 
notions  

FIgURE 4. Deployment of the methodological approach proposed by SSM. Source: Checkland and Scholes (1990).
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The methodology is initially an intervention tool with seven 
clearly identifiable stages.

The methodology covers the stages mentioned in the 
graphic, so that a territory can be named as a problematic 
situation. Thereafter, a reflection and anticipation exercise 
is conducted that permits the internal and external analysis 
of the territory upon its relationships. Then, these types of 
internal and external relationships and interactions are 
suggested and broadened through the development of de-
tailed models of interaction and alternatives are proposed 
to enhance diverse versions of interaction and intervention 
models. Later, elections are made that best correspond 
with the intentionality of the players of the territory and 
according to how they compare with the real world, and, 
finally, some type of result to be developed is suggested.

The territory as a soft system
The territory can be proposed as a complex system with a 
defined purpose, which is observed from a comprehensive 
view, the historical, social, cultural, political processes 
that make up a complex structure of relationships toward 
the interior and toward its environment. When observing 
complex “worlds”, observers tend to identify different forms 
of systems in diverse types of environments or realms. 
Because of the possibility of defining systems as reflection 
tools, it is possible to study diverse limitations of human 
and/or social activities, identifying their necessities as 
“open systems”. 

Likewise, we can note their processes of adaptation to the 
environment, their life cycles and devices toward the or-
ganization, the factors that influence upon their viability, 
among others, in such a way that the objectives, structures 

and efficiency become subsidiary in light of the survival 
problems and other “new” necessities.

Complex Adaptable Systems
The emergence of complex systems (Dooley and Van de 
Ven, 1999), comes from the interaction of individual ele-
ments through simple guidelines, where each element can 
conduct free displacement or action, but their interaction 
with the remaining elements is limited by the possibility 
of contact with nearby elements. Their research agenda 
gathers the contributions from notable researchers like Ho-
lland, Gell-Mann, Andrade, Kauffman, and Lara, among 
others. In the adaptable complex systems (CAS), Holland 
has centered on the aspect of the complexity focused on 
adaptation. 

In these, it is conceived that adaptation originates the 
emergence of a type of complexity that considerably hin-
ders the attempts of solving the most important problems 
the world currently faces. The system changes or adapts 
(from the Latin adaptare) but preserves an impressive 
coherence, which permits demonstrating identity in scien-
tific manner. In several instances a CAS can be a network 
with an aggregate of emergent identity, which learns 
quickly and with great ease, and its behavior depend on 
much more on the interactions than on the actions. The 
numerous interactions, modified by the changes learnt, 
produces the whole system’s unique ability to anticipate 
the consequences of its actions through modeling (the 
capacity to make a mental model) of their worlds, or 
internal models, based on experience (Holland, 2004).

The agent in the complex adaptable systems is an active 
element of nature. The behavior of the agents is determined 

World Real 

Evaluation

6. Implanting

5. Election as a result of 
the analysis

4. Comparison. Evaluation 
of alternatives.

3. Statement and generation of 
alternative solutions alternativas

1. Problematic Situation (for 
example, of a territory) 

IDENTIFICATION

2. Diagnose & conduct internal 
& external analysis

FIgURE 5. The stages of the SSM. Source: Checkland and Scholes (1990).
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by a set of rules or norms. The stimulus-response rules 
are typical and simple: If a stimulus s occurs, then give a 
response r. Even when the stimulus-response guidelines 
have a limited scope, its scope can be broadened; it can be 
broadened sufficiently so that a multitude of guidelines can 
generate any behavior susceptible of being described. The 
greatest part of the modeling effort for any CAS is centered 
on selecting and representing stimuli and responses. 

Guidelines can represent both diachronic relationships 
(e.g., present and future) and synchronous relationships. 
There are structures of higher-order knowledge, which 
correspond to clusters of guidelines, while these clusters 
are comprised of blocks of condition-action guidelines. 
On the other hand, the guidelines operate under a princi-
ple of limited parallelism (serial processing), and compete 
to represent the problem and guide action and thought. 
The central attribute will be the existence of internal mod-
els, of which a population can be available, are processed 
in parallel and the models in this population compete and 
cooperate (Holland et al., 1989; Holland, 2004).

Holland (2004) proposes adopting seven basic concepts, 
four properties, and three mechanisms. The properties 
are the following:

•	 Aggregation: its main characteristic is the emergence 
of complex behaviors from the interactions of the indi-
vidual agents aggregated, which can act as meta-agents 
within a higher degree of hierarchy.

•	 Non-linearity: The behavior of the system is not similar 
to the sum of the behaviors of its components. 

•	 Flows: the CAS will interact in flow form through 
networks formed by nodes and connectors. The nodes 
are agents that relate through interactions that are 
symbolized by multiple connectors.

•	 Diversity: which appears where there is an interaction 
by several agents and also depends upon the context 
where said interactions develop. Diversity is a dynamic 
pattern that determines a tendency toward the system’s 
self evolution and regeneration.

As mechanisms, the author mentions the following (Hol-
land, 2004): 

•	 Labeling or label: permits the agents to identify within 
the system the other agents with whom they exchange 
resources. The labels work as a survival mechanism, 
and via specialization, lead to the construction of hi-
erarchical structures that contribute to the survival of 

the agents (Holland, 2004). It permits observing and 
acting upon properties that were previously hidden by 
symmetry. It favors selective interaction and permits 
the agents to select other agents or objects that would 
otherwise be indistinguishable, given that it permits 
discrimination, specialization, and cooperation with 
these agents.

•	 Internal models: CAS have as a distinctive mark, their 
ability to anticipate. To understand the mechanism of 
anticipation, we must understand that it is a complex 
mechanism denominated internal model. The use of 
internal models for anticipation and prediction is a 
theme that encompasses many of the sciences. The 
basic maneuver to construct models starts with the 
aggregation: eliminating details, so that the selected 
patterns are weighed. Because the models of interest 
are those prior to the agent, said agent should select 
the patterns from the stream of information received, 
and after converting these patterns into changes in 
his internal structure. Finally, the structural changes 
– the model – must allow the agent to anticipate the 
consequences generated when said pattern or another 
similar one is found again. There are two types of 
internal models: tacit and manifest. A tacit internal 
model simply describes a current action motivated 
by the implicit prediction of some desired future. A 
manifest internal model is carried out as a basis for 
explicit, but internal, explorations of alternatives. 
This process is denominated “look ahead” (Holland, 
2004). In essence, they are anticipation mechanisms 
of the consequences and help improve the chances for 
survival, through ex ante learning.

•	 Construction blocks: An internal model should be 
based on limited samples of an ever-changing envi-
ronment (Holland, 2004). However, the model can 
only be advantageous whenever there is repetition of 
the modeled situations. The answer to this question 
appears when we can see the capacity to break down a 
complex scene into parts. Upon doing this, it is possible 
to regroup the component parts into a great variety of 
combinations. Holland (2004) states that experience is 
gained through the repeated use of the construction 
blocks. The search for these blocks becomes the best 
technique to prosper in the elaboration of models, 
given that although a situation has not occurred in 
the past (from the interaction between the agent and 
the environment), and a list of solutions is not readily 
available for all the possible situations the agent may be 
in, as alluded by the agent-programmed model, what 
happens is that the situation is broken down, extracting 
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from the agent’s repertoire of construction blocks the 
guidelines that can be related to the problematic of 
the specific adaptation (Holland, 2004). When there 
is a totally new situation, the most relevant and tested 
blocks are combined to represent the situation so that 
it suggests suitable actions and their possible conse-
quences. Construction blocks, permit building possible 
scenarios to anticipate reality (Holland, 2004).

With these mechanisms and properties, it is possible to 
describe the adaptation process of an agent within a com-
plex system. 

Territories through the use of CAS
The main distinction of CAS is the possibility agents and 
agent aggregates (meta-agents) have of facing uncertainty 
when constructing internal models, coinciding with their 
internal models, and conducting ex ante learning, due to 
its possibility of solving problems through the interaction 
and emergence of internal simulation skills of action se-
quences, originated by the competition and cooperation 
of these models. 

Also, the possibility of forming aggregates, which with 
established adaptation mechanisms, can set complex agents 
with internal organizational hierarchies. 

Conclusions

The framework in soft systems methodologies (Reynolds 
and Holwell, 2010) and adaptable complex systems per-
mits addressing the identification of the territory with the 
following advantages:

•	 Methodology is more or less defined

•	 Study of complex problems where adaptation phenom-
ena participate

•	 Possibility of emergencies

•	 The researcher’s view of the world is evidenced alluding 
explicitly to the intentionality in the study

•	 Permits limited rationality and the conception of ter-
ritory as coordinator of expectations

•	 Modeling of ex ante and ex post learning
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