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Birmingham, Cranfield, Peking and Bologna. 
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Extended Abstract  
In my contribution I want to argue that it is not helpful to assume a neat division of the field of 

systems biology into “local” and “global” approaches. This kind of dichotomization seems to be 
largely driven by an ongoing rhetoric between different groups of researchers. Contrasts e.g. 
between 'reductionism' and 'holism' are invoked at a level of discussion that is far removed from the 
actual scientific practices of systems biologists. In order not to be misled, I suggest to focus on 
different individual approaches and to find a way of determining their 'epistemic distance' with 
respect to traditional molecular biology. I will show that in this way one can both get a better idea of 
the actual heterogeneity of the field, and more easily assess the prospects of integration. 

The intended analysis requires, first of all, a fair portrayal of the epistemic framework and 
commitments underlying the traditional approach of molecular biology. I argue that the framework 
of mechanism, supplemented by a flexible set of more specific heuristic strategies, adequately 
describes the activities of molecular biologists, while doing justice to the fact that molecular biology 
has undergone considerable changes throughout the second half of the 20th century. Moreover, I 
argue that the idea of discovering mechanisms of a particular kind is itself, first of all, a heuristic 
research strategy, driven by a need of simplification. 

The next step consists in determining the extent to which approaches classified as systems 
biology deviate from this traditional approach. My focus is not only on the different kinds of 
scientific understanding that can be gained from adopting a systemic perspective, but also on the 
trade-offs that are involved in going beyond the framework of molecular biology. The guiding idea is 
that, in order to be successful, any conceptual approach in the life sciences must offer efficient 
heuristics, that is, ways to manage complexity. Therefore, any approach introduces biases by 
making certain simplifying assumptions about the system under study, without itself providing the 
tools to justify these assumptions. Systems approaches can be classified and related to the 
traditional framework according to the level of 'heuristic specificity' at which they propose 
modifications.  

Framing the analysis in terms of heuristic strategies avoids drawing an overly simplistic picture 
of the different epistemic approaches and of the way in which they may conflict. Different 
approaches in systems biology are not seen neither as mere modifications nor as competitors, but 
as tools for the detection of biases in the traditional framework. Therefore, it seems that the 
prospects of integration in practice will crucially depend on an awareness of the respective limits of 
different approaches. 

Taken as a case study for philosophy of science, systems biology also provides the opportunity 
to test the conceptual frameworks that have been put forward to describe the epistemic activities of 
biologists in general. Can ideas on discovery and explanation in the life sciences be maintained, or 
does systems biology represent a real challenge to the ways in which philosophers have attempted 
to capture research in the life sciences? I suggest that the philosophical analysis of systems 
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biology forces us to reconsider the limits of reasoning in terms of mechanisms, and to allow a more 
prominent role for alternative heuristics. 

The result of such an analysis may, however, not only be of academic interest. Among the life 
sciences, systems biology represents one of the funding priorities in many countries, even though 
its ambitious claims, e.g. with regards to human health, are perceived as exaggerated by many 
observers. Should all molecular biology be turned into systems biology? Should some kind of 
synthesis be the goal, or should more traditional approaches and systems approaches be 
advanced separately? Attempts to find answers to normative questions like these might benefit 
from a philosophical analysis that aims at a realistic and impartial assessment of different 
approaches in systems biology and of their epistemological relationship to the traditional framework 
of molecular biology. 

 

About the Author 

Fridolin Gross 

I studied Physics, Philosophy and Mathematics at the Humboldt University, Berlin, and at the University of Leipzig, 
Germany. Since 2009 I am enrolled in the interdisciplinary PhD program in Foundations and Ethics of the Life Sciences at 
the European School of Molecular Medicine, Milan, Italy. In my thesis project I am analyzing epistemological issues in 
systems biology and its relationship to the traditional approach of molecular biology. In addition to that, I am developing 
mathematical models of phenomena related to the cell cycle in the computational biology group of Andrea Ciliberto at the 
Firc Institute for Molecular Oncology (IFOM). 



EMCSR: 299-301, 2012 

ISSN 2227-7803 

http://emcsr-conference.org  

CC: Creative Commons License, 2012. 

 
 

Rule Weight Use in Bioinformatics Data Classification 
 

Madara Gasparovica & Ludmila Aleksejeva 
Riga Technical University, 1 Kalku Street, Riga, LV-1658, Latvia, madara.gasparovica@rtu.lv, ludmila.aleksejeva_1@rtu.lv  

 
 

Abstract: This article studies the possible application of fuzzy classification methods that use rule weights in in classification 
of bioinformatics data, in particular, it uses algorithms Fuzzy Rule Learning Model, whose results are compared to those of 
Fuzzy Unordered Rule Induction Algorithm. To assess the benefits of approach specifics, the experiments were carried out 
using eleven real bioinformatics data sets provided by University of Ljubljana, Faculty of computer and information science 
Bioinformatics Laboratory on their home page. The article provides conclusions about the efficacy of rule weight 
assessment methods and outlines the course of future research. 
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1. Introduction 

Often in data mining there are specific algorithms created and applied to characteristic tasks 
that match them the best instead of using universal algorithms; but frequently they can be 
successfully implemented in other fields of data mining. This study examines the application of a 
pattern recognition algorithm in a classical data classification task using specific bioinformatics data 
that ask for definite algorithms due to their complex structure (large number of attributes and very 
few records). The article examines classification results of seven different data sets using Fuzzy 
Rule Learning Model algorithm (implemented in the data mining software KEEL (Alcalá-Fdez,J. et 
al., 2011)) and Fuzzy Unordered Rule Induction Algoritm (implemented in the data mining software 
Weka). 

2. Experimental Study 

The study uses an algorithm Fuzzy Rule Learning Model by the Chi et al. (Chi et al., 1995) 
approach with rule weights to determine its suitability to the specifics of bioinformatics data 
(thousands of attributes and few records). To assess this algorithm, its gain in other less complex 
data sets was compared to its accuracy gain in bioinformatics data, using FURIA algorithm (Hühn 
et al., 2009) as a benchmark for classification accuracy in bioinformatics data (Gasparovica, 2012). 
The datasets used for algorithm evaluation were taken from University of Ljubljana, Faculty of 
computer and information science Bioinformatics Laboratory on their home page (University of 
Ljubljana, 2012) and they contained gene expression data and other typical bioinformatics data 
with the previously described specifics. To evaluate the accuracy of the algorithms, the 
experiments were carried out using 10-fold cross-validation. 
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3. Results and Discussion 

The experimental results show that when applying algorithm Fuzzy Rule Learning Model 
available in Keel software and using 10-fold cross-validation the results do not exceed the 
performance of FURIA algorithm in all cases. It can be explained by the specific nature of the data 
sets – the large number of attributes and comparatively small number of records (e.g., 12625 
attributes and 24 records in the Breast cancer data set), therefore the rules induced in the training 
phase have a complex structure and cannot be interpreted as easily as rules obtained using 
FURIA. The small training set cannot provide enough information about class structures and the 
induced rules do not cover/satisfy the previously unknown instances from the test sets. Another 
aspect, why FURIA has more successful rules, is its ability to stretch rules to cover previously 
unknown new records that differ from the training set instances and classify them accordingly.  

During this study some experiments were carried out to determine, whether the number of 
labels per variable has an influence on classification accuracy in tasks that are solved using rule 
weights. It was concluded that its influence is relevant – when the number of labels per variable is 
increased by one unit, the change in the results was minimal, but increasing it by several units 
showed a significant change in classification accuracy. The change mostly was negative – the 
increase in the number of labels per variable decreased the classification accuracy proportionally.  

The future research could involve the use of rule weight technology but it should be adapted to 
bioinformatics data specifics and tasks, that would be a narrower solution that could not be used in 
all fields but, instead, fitted for bioinformatics data, where it would show comparatively high and 
robust results. Nevertheless, to evaluate and approve this theory, there should be more research 
carried out using other bioinformatics data sets. Future research also holds more studies of Fuzzy 
Rule Learning Model algorithm, its parameters and options. 
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Abstract: This paper examines key epistemological challenges involved in linking up local, experimental biological research 
with the development of global, biological knowledgebases, including the possible contributions that philosophy could bring 
to this science in the making. Our research is based on a collaboration between philosophers and systems biologist at the 
Norwegian University of Science and Technology (NTNU), implemented through the Crossover Research (CR) group of 
NTNU.   
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Systems biology is a research strategy in which the function of individual biological 
components is studied within relational and interaction networks, hierarchies and pathway-
dynamical constraints that exist in a biological system. Only by integrating knowledge from many 
sub-fields of biology can such a systems approach be taken. What currently has biological meaning 
and relevance is established locally, in the many local experimental systems where meaningful 
biological inferences on parts, bits and pieces of biological systems are made. Our paper explores 
the challenges this epistemic issue poses for systems biology research. 

1. The dichotomy between the local and global as a crucial epistemic 
challenge for systems biology 

Knowledge of biological bits and pieces has a contingent character, which simultaneously 
hinders and conditions systems biology. What makes biological sense is given locally in the various 
experimental systems designed for different research purposes within the sub-fields of biology.  
Alignment of local research strategies, via lab to lab and personal communications has resulted in 
a plethora of results, which are deemed reproducible and reliable on condition of the establishment 
of networks of standardization and alignment. This inspires a search for a globally functional and 
shared biological research vocabulary and knowledgebase, in which ontologies play a crucial role.  
However, this quest is in tension with the prevailing understanding of biological knowledge as 
obtained relative to a variety of often implicitly agreed upon, local research concepts, strategies 
and choices. 

To facilitate the integration of ‘local’ knowledge from various sources into a global 
knowledgebase, a uniform, controlled semantics, and a structured form of interpretation of the 
knowledge is deemed vital. This has inspired the development of a large number of domain 
ontologies: formalised biomedical knowledge that can be used as semantic scaffolds for biomedical 
data (e.g. from biological component databases; the scientific literature; medical data from disease 
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databases, electronic health records, etc). Semantic web technologies build on these ontologies to 
provide access to semantically integrated biomedical data and enable the mining, automated 
assessment and visualisation of these data. Biological analyses then, are to be facilitated by 
access to semantically integrated biological data that enable global biological inferences. 

However, the fact remains that on the ground of biological research, knowledge is built 
piecemeal and entities are labeled in reference to their particular, local functionalities, understood 
within specified material experimental contexts, whether they be patients, diseases or molecules. 
Biomedical practitioners are some degrees removed from understanding the information stored in 
knowledgebases as systemically related to experimental, local knowledge. So the question arises, 
how does the construction of large-scale ‘global’ ontologies negotiate these tensions with the local, 
what kinds of knowledge does this negotiation involve, and what are its limits and possibilities What 
is the ‘knowledge’ stored on the knowledgebase level: what is it knowledge of, who knows it, and 
who should know it? Answering these questions is crucial for a well-constructed research strategy 
in systems biology.  

2. The strategy of Systems Biology at NTNU 

Researchers in the Semantic Systems Biology (SSB) group collaborate with the Gastrointestinal 
Systems Biology (GSB) group at NTNU with the aim to combine research on molecular 
mechanisms governing normal and pathological processes of the gastrointestine and especially 
cancer, with research on biomedical knowledge management, ontology development, query and 
reasoning technologies and analysis pipelines that allow the supply and consumption of linked 
open data and knowledge transfer in academic and industrial research. The push is in coupling 
these technologies to real biological problems and in training personnel to understand and support 
biological questions. A close collaboration with end-users is envisioned to allow a definition of the 
requirements for intuitive query formulation, the development of user-friendly visualisation 
paradigms and data mining technologies designed to solve concrete biomedical problems. This is 
further illustrated in Figure 1.  
 

 

Figure 1: The data-knowledge pyramid in Semantic Systems Biology. Knowledge derived from 
data\text mining, knowledge extraction, and integration of multiple resources and is used for 
hypothesis assessment, experimental design and new data.  

3. Implications for Systems Biology Research Systems 

The challenges involved in formulating a well-constructed research system for systems biology 
are undoubtedly significant. One step towards addressing these is an understanding and 
specification of the full implications of the epistemic challenges posed by a dichotomy between 
local and global research, to the advancement of this field.  

The inclusion of computational and semantic approaches raises the philosophical question of 
how to export knowledge derived in one system and apply it to another. This problem has several 
aspects. Systems biology envisions itself as working in a ‘wet’ lab and a ‘dry’ lab and a search for 
systems biological understanding seems to now implicate the search for proper information theory 
and techniques. Systems biology researchers are tasked with crossing available disciplinary 
boundaries and revising their research practices. Systems biology joins a practical, wet and 
material science which deals with very shifty and sensitive entities that it seeks to delimit or control 
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with a computational science working with usually man-made, well behaved, axiomatically 
organized entities blown into multiple possible realms of abstracted, semantic, and complexly 
interacting systems. In the process of designing a joint research strategy, a systems biology 
research program is called to understand how different human research systems produce and 
manage their knowledge(s).  

An important aspect of the divergence between existing epistemic practices in biology and 
computational science is that it impedes the formulation and management of coherent professional 
identities, motivations, commitments and abilities. The local experimental system is perceived by 
biologists as something complete, whole, relevant, which they control and can easily integrate into 
their ongoing work. The global knowledgebase (the idealistic, structural systems biology) on the 
contrary, is remote, incomplete, abstract, difficult to access and understand, and the invitation to 
contribute to it’s making/shaping is not very attractive, as the result (a complete, comprehensive 
and understandable and holistic representation of biology) is a grand aim whose achievement, if 
realizable, lies many years ahead.  Certain skills and traits suited for biological work may be ill-
suited for computational work or vice versa, while the interests, tools and ethos of biology and 
computational science can vary... 

Importantly, ethical issues are closely implicated with the epistemological challenges of systems 
biology, as managing scientific uncertainty, choice and dissent has to happen within a social and 
political milieu, with an eye to how scientific research will impact and translate into socially 
important outcomes. Biomedical deliverables are sought for and expected from the cutting edge of 
our scientific artillery. At the same time the monsters of biological research gone wrong (as with 
early 20th century eugenics) have permanently shaped research ethics and the public opinion. 
Successful systems biology is tasked with not only obtaining and storing but also with relating 
scientific knowledge in lay and easily communicable terms, while considering the ethical effects 
and side-effects of this research.  
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Symposium P. Cognitive Relativity, Rationality and Clarity 

Chair: Irina Ezhkova, International Institute of Applied Technologies, Brussels, Belgium 

The CRRC principles provide a unified background for understanding, formalisation and support of 
different kinds of Systems of Communicating Emergent Contextual Systems. Despite the term 
“cognitive” the symposium is relevant to different environments where basic principles of self-
organisation may help to understand and support different kinds of emergent and selforganising 
activities and infrastructures. 

The principle of Cognitive Relativity recognises that there are different perspectives of observation of 
the same problem as well as of different problems by different actors, and that an observer (any 
actor, agent) can be placed into different points of observation with potentially different interests,  
cognitive spaces and different accurate scaling and measurements. This principle provides an extreme 
sensitivity to different situations, contexts, actors and users and may help to aggregate the whole 
vision of a complex reality into a well described, predictable and multicontextual picture. 

The principle of Cognitive Rationality recognises that there are different kinds of rationality which may 
rule behaviour and decision  making of different actors and that their different possible actions can be 
accurately modelled and well predicted on the same formal basis.  This principle provides a 
constructive background for modelling of harmonised behaviour of different multiple actors in a 
complex multicontextual and emergent environment. It provides the unified platform for global 
strategic planning as well as for different kinds of emergent behaviour. 

The principle of Cognitive Clarity recognises that there are clear ways of approaching and organising a 
real complex environment which may be very beneficial for increased comprehension and self-
organising activities of different actors (agents, human, cultures, media and technical environment). 
This principle can recognise the most constructive means of different kinds of communication and 
organisation and may be used to predict their possible life-cycles. Languages, cultures, metaphors, 
organisations, technological standards, scientific terms and models may be considered as useful 
results of clarifications.  The principle can help to recognise and predict different forms of emergent 
infrastructures, technologies and their possible ways of evolution. 

These general self-organising principles can be used to understand, explore and harmonise different 
kinds of Emergent Opportunities and Emergent Architectures. 
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The CRRC principles provide a unified background for understanding, formalisation and 

support of different kinds of Systems of Communicating Emergent Contextual Systems. Despite the 
term “cognitive” these basic principles of self-organisation are relevant to different environments 
where they may help to understand and support different kinds of emergent and selforganising 
activities and infrastructures. 

The principle of Cognitive Relativity recognises that there are different perspectives of 
observation of the same problem as well as of different problems by different actors, and that an 
observer (any actor, agent) can be placed into different points of observation with potentially 
different interests,  cognitive spaces and different accurate scaling and measurements. This 
principle provides an extreme sensitivity to different situations, contexts, actors and users and may 
help to aggregate the whole vision of a complex reality into a well described, predictable and 
multicontextual picture. 

The principle of Cognitive Rationality recognises that there are different kinds of rationality 
which may rule behaviour and decision  making of different actors and that their different possible 
actions can be accurately modelled and well predicted on the same formal basis.  This principle 
provides a constructive background for modelling of harmonised behaviour of different multiple 
actors in a complex multicontextual and emergent environment. It provides the unified platform for 
global strategic planning as well as for different kinds of emergent behaviour. 

The principle of Cognitive Clarity recognises that there are clear ways of approaching and 
organising a real complex environment which may be very beneficial for increased comprehension 
and self-organising activities of different actors (agents, human, cultures, media and technical 
environment). This principle can recognise the most constructive means of different kinds of 
communication and organisation and may be used to predict their possible life-cycles. Languages, 
cultures, metaphors, organisations, technological standards, scientific terms and models may be 
considered as useful results of clarifications.  The principle can help to recognise and predict 
different forms of emergent infrastructures, technologies and their possible ways of evolution. 

These general self-organising principles can be used to understand, explore and harmonise 
different kinds of Emergent Opportunities and Emergent Architectures. 
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Abstract: Presented of computer model of forming new goal by the subject. Sign-based "Consciousness" and "Self-
consciousness" models are designed. Established that goal-setting is function of "Consciousness" and "Self-consciousness" 
models. Components of signs are considered. The architecture of the intelligent agent possessing "consciousness" and 
ability to goal-setting is developed and experimentally investigated. 
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The study of the phenomena of goal-directed behavior and its simulation is one of  significant 

Artificial Intelligence problems. Main efforts are focused here on the synthesis of behavior plan in a 
predictable and unpredictable environment. 

At the same time in the existing studies do not consider the problem of goal-setting – supposing 
of new goal, because a goal or set of goals are defined.  

But, these two problems – supposing of a new goal and the plan synthesis inseparably linked 
and, as shown in a number of researches, for their decision are used other mechanisms, rather 
than in existing intelligent planning algorithms. These are motivation mechanisms, meanings, 
models of the mental world, etc. In other words, in the decision of this problem the leading role is 
played by consciousness and self-consciousness mechanisms.  

In this report computer models of goal-setting  -  forming new goal by the subject  for the first 
time are considered.  Sign-based "Consciousness" and "Self-consciousness" models are designed. 
In other words, the consciousness is represented by sign-based dynamic model with set of 
dependences and the processes connecting as components of a sign, so sets of signs. Goal-
setting is function of "Consciousness" and "Self-consciousness" models is established. 
Components of signs are considered. It is shown that interaction of these a component leads to 
forming of three types of mental models of the world of subjects: the mental model of the world 
based on patterns, as components of signs – a scientific mental model of the world, the mental 
model of the world based on personal meanings as components of signs – an common mental 
model of the world and the mental model of the world based on destination as components of signs 
– a mythological model of the world.  

It is shown that the consciousness-based model of the behavior includes also the special kind of 
motivation accompanying work of consciousness. 

The cognitive necessity will be transformed by consciousness to special necessity of work with 
signs –signify necessity. For this necessity sign components will be motives, therefore work of 
personal consciousness is realized through search of signs.  

On this basis the architecture of the intelligent agent, generating of various types of models of 
the world, the goals and plans of behavior is implemented and experimentally investigated. 
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Abstract: The paper describes the methodological importance of the notion of hierarchy for complete and adequate 
representation of a natural language as a semiotic system. A double nature of hierarchy as an ontological (objective) and a 
gnosiological (subjective) phenomenon is revealed in respect to the language. Culturological dependence of hierarchical 
conceptions in the language as a proof of their cognitive relativity, rationality and clarity, is shown on the example of the 
Tatar language.   
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Hierarchy is one of the basic semiotic notions, which runs through practically all the linguistic 

phenomena from interrelation among elementary units to complex linguistic constructions. In spite 
of the importance and perspectives of the research in the aspect of hierarchal structure, the 
essence of a natural language as a semiotic system is still insufficiently studied. A natural language 
therefore can be viewed, firstly, as a complex object in the system of other languages, secondly, as 
a complex instrument for describing the picture of the world (cognitive aspect), for communication 
and exchange of information (communicative aspect), and thirdly, it can be used in systems and 
technologies as a tool for person-machine interrelation. A number of works published in Russia and 
abroad on the problem of hierarchy and interaction of linguistic universals [1, 2, 3, 4, 5] confirm 
actuality and methodological value of bringing the notion of hierarchy into the language research. 
These works mark the first steps on the way to the hierarchical conceptualization of languages. 

Apparently, the notion of hierarchy, even if studied exclusively within the linguistic area, reveals 
itself or conceptualizes itself in different aspects: philosophical, general scientific, narrow-subject 
and culturological. Therefore it should be included in corresponding professional and linguistic 
dictionaries; they would fix this natural and all-embracing phenomenon of hierarchy in concepts 
which help widen the world, regulate it and thereby add clarity, determinacy, not necessarily 
absolute but also relative or even subjective. 

Different definitions of hierarchy come into existence; as a rule they are equally and 
unambiguously interpreted within the same culture, in regard to the notions of the same mentality. 
This is reflected in the language as an instrument, as some lexical or grammatical phenomenon 
which makes it possible to portray natural hierarchy, or a hierarchy perceived as such in a certain 
culture. So there is not only interrelation but also interdependence between culture and language: if 
a language disappears, the culture described and supported by this language does too, and visa 
versa. This means that language and culture not only have cause-effect relation, but there is a 
duality, a compulsory interpenetrating interdependent simultaneity of language and culture 
existence, as well as their synchronous interdependent development and extinction.  

In spite of the apparent simplicity of the notion of hierarchy, each culture has its own 
hierarchies, which are the most typical and can characterize each culture in the “overcultural” or 
intercultural space. This is the evidence of cognitive relativity, rationality and clarity (CRRC), which 
reflects utmost sensitivity in building different hierarchies in different contexts, including the 
subjective perception (logical-gnosiological, subjective-dialectical aspect). An example of this is an 
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expanded conceptosphere of “snow” for the Eskimos and of “horse” for the Turkish-Tatars [also 
see 6, 7].  

The report characterizes the notion of hierarchy in the Tatar language from two points of view: 
as an object and as an instrument. 

On the one hand, it is interesting to study the Tatar language as a phenomenon which enters 
together with other natural languages (NL) into the world system and world outlook as an object 
with a complex structure and functional, a mechanism of cognitive, communicative and 
technological destination. Such a research reveals general and particular phenomena in the 
language, analyzes the existing categorial system upon its completeness, sufficiency, redundancy 
and correctness by comparing it with analogical phenomena in other languages, and also using the 
electronic corpus of Tatar texts.    

Indeed, like many other languages, the Tatar language is characterized by a precise 
interposition of an object, a subject group and a verb group in the form of SOV (Subject-Object-
Verb), as opposed to Indo-European languages (especially the English language) with an SVO 
type of subordination. Multi-faceted analysis of such a difference in the language hierarchy on the 
highest, structural level could be a subject of an independent research. Partly, some ideas on this 
topic are expressed in the work [8]. For most language groups a hierarchy is defined as a hierarchy 
of linguistic levels, according to which all the linguistic phenomena can be distributed among 
several levels. The Big British Encyclopaedia also defines the hierarchy of levels (layers) of the 
language. At the same time there are discrepancies among specialists. Some define the 
hierarchical structure of levels as phonological < morphological < syntactical < semantic, others as 
phonetic < phonological < morphological < lexical < syntactical < semantic or some include only 
three levels in the hierarchical structure: phonological < morphological < syntactical, manifesting 
that the semantic aspect is present in each of the three levels, hence semantics reveals itself in the 
context of each of them. This controversial situation regarding understanding and description of 
language levels is also discussed in the report. 

On the other hand, alongside with investigating the language in a system of languages, it is 
important to study the potential of a natural language as an instrument of the world cognition and 
forming when: 1) identifying the problem area, the corresponding object and subject of research 
(classifying and selecting, clustering and correlating), 2) conceptualizing the problem area 
(differentiating significant notions and relations among notions, including the hierarchical ones), 3) 
specifying the received conceptualization (describing notions and their relations by means of the 
language).   

The identified world presents a conceptualization of the reality which has a complex hierarchical 
structure.  Therefore, the more naturally and adequately the world is described by some natural 
language, the more correct are decisions made in this world. So investigating and describing the 
Tatar language from the point of view of presence of means and mechanisms (lexical and 
grammatical) for realization of natural conceptual and structural phenomena in some context 
(semantics, “a deep meaning”, “a model of the world” described by the text) is very important. In 
the Tatar language there are special means on the morphemic level (case affixes -DAGY, -NYKY 
describing recursion) giving hierarchy in the paradigm, and also in syntagmatics (case affix of 
belonging –NYN’, the order of affix categories in corresponding types of lexemes – parts of speech) 
[8], which will be discussed by the author of this paper in his report, illustrated with examples. 
The etymology of the notion of hierarchy is also of special interest. From the point of view of the 
author of the paper, the translation of the word “hierarchy” from Greek as “holy power” and its 
usage in the science in the meaning of “service stairs”, subordination by the inferior to the superior 
[9], narrows the essence and methodological potential of this complex ontological notion of 
structural perception of the world which fixes order in a complex multilayer multistage world.   

The conception of hierarchy as a certain order of “submission of the inferior to the superior” is 
only one of the aspects of world organization and the reflection of one type of order included into 
the complex notion of hierarchy, which has a form of a consecutive co-governance, determining the 
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interrelation and interdependence of notions and phenomena vertically and horizontally in the 
spatial perception of the world.  In the report the author offers his interpretation of this notion basing 
on the Tatar language as one of the Turkish languages that have deep historic roots, as it is well-
known. This interpretation parts from the translations of the world “hierarchy” from the Tatar 
language as a combination of two words “ier” – “shoal, flock” (a form of dynamic organization of a 
numerous group of some creatures, for example, “a shoal of fish”) and “arca” – “back” (a supple 
deflecting oblong form; in the Russian language fixed as a geometrical form: a salient bow-shaped 
figure, such as an “arch above columns”).    

In conclusion the methodological and practical actuality and perspectives of studying a 
language as a hierarchically organized semiotic system need to be mentioned. First of all, it 
introduces more order and clarity in the solving of the problem of natural languages classification, 
including a language into this or that class, into this or that related group. Secondly, it is important 
for rational, correct, most complete and adequate description of a language, based on the potential 
of the language itself, on the collection of linguistic phenomena and on quite a full electronic corpus 
of the language, but not just on the example of grammatical and lexical structure of other 
languages.   
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Abstract: The study describes new capabilities of N-tuple algebra (NTA) belonging to the class of Boolean algebras and 
developed by the authors as a theoretical generalization of structures and methods applied in intelligence systems. NTA 
supports formalization and solving a wide set of logical problems (abductive and modified conclusions, modelling of graphs, 
semantic networks, expert rules, etc.). Here we mostly focus on unified implementation of logical inference and defeasible 
reasoning by means of NTA. In NTA, reasoning procedures can include, besides the known logical calculus methods, new 
algebraic methods for checking correctness of a consequence or for finding corollaries to a given axiom system. All NTA 
reasoning techniques have clear interpretations within classical logic. 
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State of the Art. At the previous conference (Kulik et al., 2010a), we introduced n-tuple algebra 

(NTA) that uses Cartesian products of sets rather than sets of elements (elementary n-tuples) as a 
basic structure and implements the general theory of n-ary relations. 

Novelty of our approach is that we developed some new mathematical structures allowing 
implementing many techniques of semantic and logical analyses; these methods have no 
analogies in relational algebra and binary relations theory. 

A practicable logical analysis should include both deduction (logical inference) and non-
deductive analysis techniques, i.e. analyzing uncertainties and inconsistency, as well as forming 
hypotheses and abductive conclusions. Convenient formal methods of the classical logic provide 
solution of the deductive tasks only, with some problems arising nonetheless. Other mentioned 
tasks commonly involve non-classical logics, in particular, the default logic and non-monotonic 
logics. It is not easy to combine logical inference and non-deductive reasoning within the formal 
approach. Our general theory of relation provides some possibilities to merge deductive and 
defeasible analyses. 

A.Thayse (1988) defines defeasible reasoning as an opposition to “strongly correct” reasoning. 
Defeasible reasoning is used when we deal with incomplete, inexact and/or changeable initial 
information. Non-monotonic and default logics are special cases of formalization for such kinds of 
reasoning. Conversely, we should also consider methods of modeling and analyzing based on 
classical logic and suitable for defeasible reasoning. We propose using NTA for this purpose since 
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it unifies solving a wide set of logical problems (Kulik et al., 2010a; 2010b). Below we will focus on 
performing logical inference and defeasible reasoning by means of NTA. The given paper does not 
concern inductive methods of logical analysis though they are a part on non-deductive reasoning. 
We have not completed our research on implementing such methods in NTA yet. 

Size limits of this paper let us only refer to some of our related works. 

1. NTA: Logical Inference Techniques 

Logical inference systems often use two theorems introduced and proved in (Chang & Lee, 
1973). They are reproduced below since they justify algebraic methods of logical inference. 

Theorem 1. Let formulas F1, ..., Fn and G be given. Then G is a logical corollary of F1, ..., Fn if 
and only if the formula ((F1 ∧ ... ∧ Fn) ⊃ G) is a valid one. 

Theorem 2. Let formulas F1, ..., Fn and G be given. Then G is a logical corollary of F1, ..., Fn if 
and only if the formula (F1 ∧ ... ∧ Fn ∧ ¬G) is inconsistent. 

Logical inference in NTA is based on the theorems 1 and 2. Using correspondences between 
NTA and predicate calculus, these theorems can be expressed in NTA terms as follows. 

Method 1. Let NTA objects F1, ..., Fn and G be given. Then G is a logical corollary of F1, ..., Fn if 
and only if (F1 ∩G ... ∩G Fn) ≠ ∅ and (F1 ∩G ... ∩G Fn) ⊆G G. 

Method 2. Let NTA objects F1, ..., Fn and G be given. Then G is a logical corollary of F1, ..., Fn if 
and only if (F1 ∩G ... ∩G Fn) ≠ ∅ and F1 ∩G ... ∩G Fn ∩G  = ∅. 

Here and below ∩G, ∪G, \G, ⊆G, =G, etc. denote generalized operations and relations, i.e. 
operations and relations with preliminary transformation of attributes in NTA objects. They are 
similar to corresponding operations and relations of algebra of sets (Kulik et al., 2010a; 2010b). 

Thus, deducibility in NTA is based on inclusion or emptiness checks for NTA objects rather than 
on inference rules. Compared to theorems 1 and 2, methods 1 and 2 contain a precondition (F1 ∩G 
... ∩G Fn) ≠ ∅, which eliminates situations corresponding to the Duns Scotus' law (the law of denial 
of the antecedent): falsity implies anything. In specific logical systems, where degeneration of 
premises causes no problems, this precondition is not obligatory. 

Suppose that we have a system of axioms A1, …, An represented as NTA objects. Let us 
describe methods for solving the following two problems through NTA. 

1) Problem of correctness check for a consequence. If we have an alleged consequence B, the 
proof procedure is a correctness check for the following generalized inclusion: 

(A1 ∩G ... ∩G An) ⊆G B.         (1) 

This relation allows for correctness checks not only for the inference rules of classical logic, but 
also for rules specific to a certain knowledge system (Kulik et al., 2010b). 

2) Problem of derivation of consequences. In order to solve this problem, we first calculate an 
NTA object A = A1 ∩G … ∩G An, then we choose a Bi for which A ⊆G Bi is true. We have developed 
special techniques that allow to find all possible corollaries of a known A using the relation (1). 

2. Defeasible Reasoning in NTA 

2.1. Collisions in Reasoning 

In order to eliminate existing discrepancies between formal logic and natural deduction, we 
propose a concept of collision. Collisions mostly occur during defeasible reasoning when a new 
knowledge or hypothesis is included into a logical system. They indicate violations of some formal 
rules or restrictions that control consistency or meaning content of the system. Within the systems 
with defeasible argumentation, collisions generally correspond to the terms ''rebutting", "argument 
undercutting", "counter-evidence (attack)", etc. The term "collision" was initially used by B. Kulik for 
analysis of syllogistics-like reasoning, where two kinds of formal collisions are defined, namely: 
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a paradox collision arises if premises infer a statement like "No A are A" (  ⊆ A), that is, the 
volume of the term A is empty; 

a cycle collision occurs when the relation A ⊆ В ⊆ … ⊆ A can be deduced from a system of 
sets; this means that the terms contained in the cycle are equal. 

The listed collisions can be detected without taking the subject domain into account, this is why 
we named them formal collisions. The third kind of collisions is not a formal one; it features a 
situation when some consequences do not match some indisputable facts or justified statements. 
We call this collision an inadequacy collision. 

Unlike a logical contradiction which expresses an absolute degeneration of premises, collisions 
can have opposite interpretations in different cases, i.e. they are semantically dependable. For 
example, within one system the equality A = ∅ means an absence of the object that is necessary 
for existence of the system, and in another system this equality specifies a status of the object A. 
The first case requires changing the premises while the second case provides a new useful datum. 

2.2. Analysis of Hypotheses 

NTA allows for a formal definition of hypotheses. Let us suppose that a system of premises 
expressed as NTA objects A1, …, An is given and the NTA object A = A1 ∩G … ∩G An is calculated. 

Definition 1. A certain formula H is called a hypothesis, if A ⊆G H is false. Here, we assume that 
the hypothesis is a premise or an axiom. 

Otherwise, H is a consequence according to (1). Consequently, H can be considered as a first 
approximation hypothesis, if A \G H ≠ ∅. For the second approximation, we need to check 
correctness of the hypothesis. The hypothesis is correct if the object H ∩G A contains no collisions. 

Forming and checking of hypotheses usually accompany other analysis methods for defeasible 
reasoning. Below, we will describe the use of hypotheses in searching for abductive conclusions. 

2.3. Abductive Conclusions 

Abduction is a forming of an explanatory hypothesis when we know some of the premises and 
an estimated consequence that is confirmed with facts or reasonable arguments, but a formal 
check does not infer it from the given premises. For example, abduction is used during diagnostics. 

Definition 2. If B is an estimated consequence of the premises A1, …, An and the statement 
A ⊆G B is known to be false (once again, A = A1 ∩G … ∩G An), then a formula H is an admissible 
abductive conclusion when the two following conditions are met: 

i) H is a hypothesis (i.e. A ⊆G H is false) and H ∩G A is not empty; 

ii) (H ∩G A) ⊆G B, that is, adding H into the system of premises results in deducibility of the 
estimated consequence B. 

Definition 3. An admissible abductive conclusion is correct if H ∩G A contains no collisions. 

A search algorithm for abductive conclusions is described in (Kulik et al., 2010b). 
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Abstract: In this paper, we introduce a combined approach to modelling, analysis, monitoring and operative control of 
structural states of a System of Systems functioning in uncertain multi-criteria environment. In order to design and 
reconfigure objects of this kind, we use structure dynamics control and genome methods. To monitor and support right 
performance of such systems in comparatively stable environment, we apply a combination of a game-theoretical approach 
and an incremental coordination technique developed by authors for multipurpose systems. Results of a very simple case 
study implemented by simulation confirm our theoretical concepts. 
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Problem Setting. After designing an acceptable configuration of a System of Systems (SoS) 

and its performance startup, SoS managers face the problem of controlling and providing a proper 
level of the SoS efficiency at quite possible changes of inner parameters and/or external factors 
influencing the system. If these impacts are drastic, a reconfiguration of the whole system is 
needed. We have some ideas regarding the reconfiguration as well (Pavlov et al., 2011), but in this 
study we will dwell on how to improve functioning of a SoS under comparatively small disturbances 
of various origin, which we can compensate to an affordable extent without changing the current 
SoS structure. 

1. Modelling Software 

To acquire any practicable results, SoSs have to be modelled as complex spatial dynamic 
systems with variable structure, multiple inner and outer links. So, first we developed a suitable 
modelling environment (Sokolov & Fridman, 2009; Sokolov et al., 2010) within the frames of 
Structured Analysis and Design Technology (Yourdon, 1989). This software system provides for 
state analysis of systems described according to the General Systems Theory (Mesarovic & 
Takahara, 1975). 

2. Theoretical Basis 

As any SoS usually includes several decision makers (DMs) with peer ranks, we need an 
instrument to objectify and compromise their preferences. We had discussed some general ideas 
of such compromising in (Gorod et al., 2010. Since then a new direction for our research was found 
in interpretation of the operative management as a coordination problem. 
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Our idea of SoS operative management is in coordinating interactions among lower-level DMs 
during the time intervals between SoS structure reconfigurations. We considered two possible 
bases for the coordination, namely game theory (Fridman et al., 2011) and gradient methods 
(Fridman & Fridman, 2010). Each of them is preferable for proper conditions. Game theory fits with 
systems working under deliberate counteraction or feedbacks corruption. If none of these is 
present, game methods result in too "pessimistic" decisions. Gradient techniques are simpler to 
implement, but they need fairly good feedbacks. The problem is that it is not easy to determine the 
quality of feedbacks in real systems. 

Like in (Mesarovic et al., 1970), we consider a three-level system where the lowest level has a 
hierarchical or network structure, and the second level consists of locally informed control blocks 
(DMs); each of these blocks controls one of the lower-level systems. The coordinating block (the 
Coordinator) is on the upper level and can access any necessary information from every lower 
element (Fridman & Fridman, 2010). Every DM and the Coordinator have a specific general quality 
criterion depending on several scalar criteria. The Coordinator sends adjusting parameters to DMs 
and receives feedbacks from local DMs. Lower-level systems may interact, but DMs receive 
information from their subordinated systems only. 

3. Coordination by Means of the Game Theory 

To provide functioning of systems with elements whose preferences can differ, the preferences 
need some coordination (Mesarovic et al., 1970). In (Fridman et al., 2011), the authors formulated 
a sufficient condition for game-theoretical coordinating of the DMs' preferences. Under this 
condition the Coordinator can provide a mode when all lower-level DMs send values of their goal 
functions belonging to the set of effective decisions back to the Coordinator in reply to its every 
control impact. The developed coordinating procedure assures a generally optimal decision within 
sets of Pareto-optimal decisions for the local problems. 

4. Incremental Coordination 

The developed coordination technique is based on the necessary and sufficient conditions of 
coordinability for a locally organized hierarchy of dynamic systems (Fridman & Fridman, 2010) 
containing several DMs with peer rank. It is impossible to directly determine their decisions; that is 
why the whole network is a System of Systems. Similar interconnected and collaborative networks 
appear when a virtual enterprise is established (Sokolov et al., 2010). To coordinate such 
structures on intervals between reconfigurations, we propose usage the criterion initially developed 
for classification of situations (Fridman & Fridman, 2007). We have proved that the whole system 
will be coordinated, if the Coordinator can choose all adjusting parameters it sends to the DMs so 
as the gradient (increment – for discrete systems) of its generalised criterion on its current 
dominating scalar criterion has the same sign with all gradients of the Coordinator's criterion on 
current dominating scalar criteria of local DMs (Fridman & Fridman, 2010). The proposed sufficient 
conditions of coordinability resemble the ideas for providing stability of local controls in groups of 
automata described in (Stefanuk, 2004) where it is necessary to have positive partial derivatives of 
a general criterion on input parameters of a corresponding element of the group. 

5. Simulation as a Case Study 

The incremental coordination technique was exemplified by coordination of a simple linear 
network object (Fridman & Fridman, 2010). Inputting of coordination signals according to the 
proposed algorithm improved convergence of real and ideal trajectories (lowered asymptotical 
errors) by several times. As for stability ranges, they became even wider that they had been after 
successive application of local control signals. This can be interpreted as a substantiation of 
efficiency of the developed coordination technique. However, a drawback of this method is in 
subjecting all DMs a disturbance from the Coordinator any time another DM produces a wrong 
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feedback. To prevent this effect, we developed a neural network responsible for determining an 
initial source of any disturbance earlier than this disturbance has spread all over the rest part of the 
SoS. Then the Coordinator can adjust only its impact on the certain DM controlling the 
corresponding node of the SoS. This way we protect other DMs from unnecessary decisions and 
minimise disturbances in the whole SoS. 

6. Conclusion 

We propose the following technique for combined application of our game-theoretical and 
gradient approaches to solve the problem under discussion. For the first step, we apply the 
incremental coordination. If the feedbacks from the lower level do not decrease to a required extent 
in a certain period, the Coordinator detects a deliberate counteraction and changes the 
coordination algorithm for the game-theoretical one. We believe this approach provides a specific 
constructive way to consider contexts (Bianco & Ezhkova, 1994) in some SoSs. 
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Abstract: Change results from cause, and cause is the subject of explanation. Two types of explanatory models are often 
evoked as the context underlying change. Models based on labels and categories we shall refer to as “representations.”  
More complex models involving stories, multiple algorithms, rules of thumb, questions, ambiguity we shall refer to as 
“compressions.” Both compressions and representations are reductions.  But representations are far more reductive than 
compressions.  Representations can be treated as a set of defined meanings – coherence with regard to a representation is 
the degree of fidelity between the item in question and the definition of the representation, of the label.  By contrast, 
compressions contain enough degrees of freedom and ambiguity to allow us to make internal predictions so that we may 
determine our potential actions in the possibility space. Compressions are explanatory via mechanism.  Representations are 
explanatory via category.  This paper highlights the risk, which occurs when we confuse the evocation of a representation 
(category inclusion) as the creation of a context of compression (description of mechanism). In the drive for efficiency such 
substitutions are all too often proclaimed – at our peril. 

 
Keywords: representations; compressions; change; explanation; cause; coherence; ascription; experience; language; 
models; affordances; context; category; label; mechanism 

 

 

When we perceive the world as coherent, as holding together and as making sense, we have 
the ability to assume our situation, and 'to get on with things'. Simple models can be many a 
manager’s undoing. Managers are trained to act on simplicity, but that simplicity is opposite to the 
complexity of the world in which such businesses operate. Both complexity and simplicity offer 
paths to success - but those paths are very different.  Complexity threatens the managers’ notion of 
coherence. When our perception of coherence is shattered; the world no longer seems to hold 
together. Things do not make sense.  We continually have to ask questions and we worry about 
our inability to find answers in which we can believe. We react to our loss of assurance with a loss 
of self-confidence; we pull back to whatever coherence we can find.   

Our "modern" world has found great efficiencies in the ascribed coherence of rules and 
algorithms. Efficiency has its place but it also has its price. Efficiency it seems can be the enemy of 
resilience. Category based explanations may be efficient but they are not resilient. Resilience 
requires: narratives not labels, mechanisms not categories, a focus on experience and not on 
labels and a need to be aware of when representations work and when they fail.  We need to 
become aware of the complex role of both representations and compressions in defining the 
possibility space, in allowing for the overt recognition of affordances, and in challenging the 
experience of coherence as life itself unfolds. Representations have little capacity for dealing with 
complexity. In the assertion of category as explanation context is all too often ignored. Yet context 
is key to any understanding of mechanism. 

The mistake is one of ascribing a label (attributing cause to category) when identity is 
undetermined, uncertain and undefined (which instead suggests a need to identify mechanism). 
Only if one has well-earned confidence in one's descriptors does it make sense to use them to 
analyze a situation. Metaphors and analogies may be fascinating and tantalizing, but they are very 
uncertain and questionable. If one wants to 'model' a situation one needs to be sure of the 
definitions, identities and terms of use one is making use of. No such epistemic care is normal in 
business. Labels are all too quickly assumed to be accurate depictions of reality.  The complexity 
reduction method is to substitute an indexical (a placeholder) where either model or context 
demands an individual. Such a casual reference to indexicals -- in situations where the models and 
their use demand individuals (i.e. situatedness and context dependence) -- results in the 
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replacement of a strong homological relationship with a weaker analogical one.  It is this 
replacement - of compressions with representations --which my contribution will call into question. 

It seems there are two kinds of coherence in the world. Ascribed, measured coherence focuses 
on how well a given item, person, situation etc. matches the assigned label. It also examines how 
well rule 'x' matches desired outcome 'y'. The underlying assumption is that the pairing of label 'x' 
and rule 'x' will produce desired outcome 'y'. But, label based rules are not the only kind available 
to us. The traditional craftsman’s apprentice spends years observing the master at work with two 
objectives: to gain awareness of what is contextually possible and to develop a repertoire of 
activities to make use of those possibilities. Aircraft pilots undergo hundreds if not thousands of 
hours of (simulation) training with much the same objective -- though their task is to recognize 
dangers that may present themselves context by context, and to develop a repertoire of reactions 
to these dangers. Both the craftsman’s apprentice and the pilot do not learn their skill from the 
study of label-based rules. Instead they are required to engage with experience and to learn from 
context. In a recent work (Letiche & Lissack, 2011) Hugo letiche and I call this experienced 
coherence. 

 
Table 1 below illustrates the implications of these two kinds of coherence seeking behaviors – 

ascribed coherence (agreement with label) and emergent or experienced coherence (agreement 
with present context) 

 
 

Characteristic Ascribed Coherence 
(Agreement with Label) 
 

Emergent Coherence 
(Agreement with Present 
Context) 

Reaction to “Many” 
 

Complicated unfold 
 

Complex – observe weave 
 

See Pattern 
 

Provide a Label 
 

Observe Affordance 
 

Adjacent Possibles 
 

Predict 
 

Explore 
 

Weak Signals 
 

Reject as Noise 
 

Investigate for Resonance 
 

Multiple Signals 
 

Frame/ Bracket 
 

Dialogue Amongst 
 

Multiple tasks/roles 
 

Compartmentalize/deny 
 

Awareness of active role 
playing 

 
Role in a Conversation 
 

Speak 
 

Listen 
 

Tone in Conversation 
 

State Facts 
 

Ask Questions 
 

Focus of Efforts 
 

Efficiency 
 

Resilience, Creativity 
 

Inspiration 
 

Machine 
 

Environment 
 

Type of Speech Act 
 

Monologue 
 

Dialogue 
 

 
Table 1 

 
When we use representations, labels, categories, and codes we have a tendency to demand 

coherence (a unity or oneness) between the situation, people, process etc. to which we are 
applying the representation and our understanding of the meaning of the representation itself. (That 
demand for coherence is the focus of the much of the literature on the subject c.f. Thagard, 1992, 
2000.)  When we observe a mismatch between our understanding of the representation and the 
target of our use we seek to demand a correction (see Mori, 1970, 1982).  Ascribed coherence and 
experienced coherence describe very different kinds of “matches” and “mismatches.” 
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Labels and categories eliminate the individual variations of specific items.   The substitution of 
the label for the thing itself thus simplifies the world. Labels form a very valuable role in limiting the 
world.  Instead of actively discussing the multiple approaches which may all be interpretations, 
enactments, decodings, or embodiments of a model, managers often act as if there is but one or 
perhaps two decodings. These "privileged" interpretations are given status as names, labels, or 
symbols -­‐-­‐ and the labels are then used as guides for action.  

Here is where the risk occurs. The language we each use to describe our surroundings 
predetermines what we 'see'.  As Kuhn (1962) put it: "You don't see something until you have the 
right metaphor [model] to let you perceive it." Or as suggested by Srivastva and Barrett (1988), 
naming implies anticipations, expectations, and evaluations toward the named. By making 
assumptions (and in so doing restricting ourselves to a particular or one method of decoding) 
we predetermine what might be learnt, which will limit the options that appear to be open to us as 
managers. This is because by adopting a particular perspective, and therefore making particular 
assumptions, we limit what we can 'see'. The perspective acts as a lens that only allows particular 
features to come into focus -­‐ all other features are lost, or assumed not to be relevant to the 
problem at hand. Furthermore, in communicating with others by making use of a particular 
viewpoint we limit their ability to 'see' what is relevant.  

To supplement this tendency we need to stop making lists of labels and categories.   Instead we 
need to outline the ingredients for dialogue surrounding the situation, idea, or context we seek to 
address.  We can do this by making use of the dialogic square.   We can do this by emphasizing 
the need to consider the DIS-­‐similarities evoked by analogies and metaphors.  WE can do this by 
remembering that representations are NOT enough, that we need to be making use of models 
which involve compressions if we expect to capture enough of the complexity around us so as to 
preserve our resilience. 
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Abstract: Factors influencing laymen’s feeling of danger are not results of any sound reasoning, which is characteristic of 
experts. Cognitive psychology has discovered heuristics typical of the way of thinking of everyday people. It can be stated in 
general that laymen's feeling of danger is usually realistic. It often proves to be a better assessment of risk than expert 
opinion is on the same subject. Moreover, in a democratic society laymen’s opinion cannot be neglected: their taxes form 
the main financial resource of public investments and they must bear the negative consequences of wrong decisions. In the 
present paper we show how one can assess a subjective feeling of risk, and to base on it an acceptable safety level 
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1. Introduction 

While judging a risk situation laymen recall the set of unfavourable events stored in their 
memories rather than taking the set of objective facts. This heuristics is known in cognitive 
psychology as “availability”, see Simon (1983). Despite its evident lack of perfection this heuristics 
delivers often a better estimation than expert opinion. 

This problem has classical solution methods, belonging to the scope of decision theory. In all 
such methods however points of view of the decision-maker (risk awareness, empathy, profit) have 
an almost exclusive role. The solution proposed by us has the advantage that it makes possible for 
the decision-maker to consider public opinion even in cases when a public opinion poll is not 
possible. 

2. A measure of individual risk 

In this section we build up a model describing how the change of risk depends on the change of 
occurrence probability of the risk event. 

We simplify time scale by discretising it, i.e. the length of a time interval can only be the 
nonnegative integer multiple of a given length. 

Following a partly similar reasoning in Chow et al. (1988) Ch. 13, and Benedikt et al. (2002) we 
suppose to have a sequence of time intervals. In each interval a risk event can occur with 
probability p, independently of what has happened in previous intervals. 

Then the number of intervals elapsing until the first risk event and the number of intervals 
elapsing between two consecutive risk events has the same geometric distribution. All have the 
same distribution parameter p. The expected value of this distribution is 1/p. So the expected 
number τ = τ(p) of intervals elapsing until the first or between two consecutive risk events is: 

 (1) 
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This is an objective degree of individual safety for a person who faces the given risk event. 

3. Perspective view of time 

As it was discussed in Benedikt et al. (1999), time elapsed since the last occurrence of the risk 
event, denoted by t, as mental stimulus can be handled by the following formula where the feeling 
of safety, denoted by S(t), is the response. 

S(t) = ln t + 1  (2) 

Actually, this is the Fechner-Weber (F-W) physiological law, where we choose an appropriate 
time unit. Its application is justified for mental situations. The same formula holds if t denotes the 
time elapsing until the first occurrence of the risk event in the future. (2) reflects the fact justified by 
psychological experiments that people look at past and future risks in a "perspective" way. This 
means that the farther is the risk event in time, the less it worries people. "Farther" can be 
understood for both the past and the future, depending on whether we have factual data relating to 
past or theoretical data relating to future risk events. 

Application of the F-W law for mental responses is supported by descriptions of human 
intellectual processes, well known in cognitive psychology. These are the heuristics of “fixation and 
adjustment” (we adjust our own subjective perception of subsequent numbers to the number 
noticed first), see Tversky & Kahneman (1988). 

4. Subjective risk assessment 

We apply the F-W principle for the risk perception situation. Starting from (1), we observe that 
τ(p) expresses actually the length of a time interval; therefore we may apply (2). 

 (3) 

Suppose that there are N similar sites where the same risk event may occur independently of 
the other sites. Then pN is the probability that the risk event occurs on each site in the same time 
interval. Hence according to (3): 

 (4) 

From (1) it follows that the reciprocal of the average riskless time period is the probability 
parameter of a geometrical distribution producing the same average riskless time period. 
Consequently, we can conceive 1/S(τ(pN)) as a probability. This probability relates to the joint 
occurrence of N independent risk events, e.g. at N different risk sites which are all alike. From this 
we can conclude that the probability of one such event is 

 (5) 

f(p,N) expresses the perceived average occurrence probability of N independent copies of the 
same risk event (“average” means here geometric average, because the events are independent). 
This function was earlier analyzed in Benedikt (1992) and it was found that 
p < f(p,N) < 1 (6) 
f(p,N)  ∞  when N → ∞  (7) 

   for 0<a<1 (8) 
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(8) means that the smaller risk probabilities actually are, the less we can distinguish among their 
effects on frequencies of occurrence. This is absolutely in accordance with the fact that a person 
having no mathematical expertise cannot feel the difference between two different orders of 
magnitude. 

It is now easy to illustrate the expressive meaning of f(p,N) through a simple example. Suppose 
that we have a dangerous site (e.g. a nuclear power station, a dam, a chemical factory etc.) with an 
occurrence probability p of the risk event. The nearby population knows that there are altogether N 
similar sites, N-1 sites thereof are elsewhere, but the population knows about them. Now the fear 
that the risk event occurs on our site corresponds to f(p,N) rather than to p, although the risk events 
on different sites are statistically independent. Nevertheless, since there are news about the 
existence of similar sites, the fear induced by the possible occurrence of the risk event on other 
sites has an unjustified association to the given site. Conversely if an engineer uses f(p,N) as a 
design safety parameter instead of p, this will correspond much better to the risk feeling of the 
population concerned. A higher level of perceived safety is attained by a higher N value, so N 
expresses the degree of subjective safety level. (This point was analyzed earlier in a different way 
in Szász et al. (2010)). So we can see here the principle of Cognitive Rationality, see Ezhkova 
(2004).  

Defence against a risk event of higher supposed risk probability means a higher safety level in 
safety oriented computations. Therefore the higher is N supposed by the public and thus reckoned 
with by safety experts the higher will be the safety level. That is, if more risk sites are known by the 
public then a higher risk probability will be supposed and hence a higher safety level will also be 
required. If we accept this hypothetic dependence of events and reckon with it, then we can 
decrease the chance of conflict between experts’ and laymen’s risk perception. So we can see 
here the principles of Cognitive Relativity and Cognitive Clarity, see Ezhkova (2004).  

 

References 

Benedikt, S. (1992). Decisions under risk in case of risk-averse decision maker. In Robert Trappl, editor, Cybernetics and 
System Research; Proc. 11th European Meeting on Cybernetics and System Research. Volume 1, pp. 253-260, World 
Scientific, Singapore. 

Benedikt, S., Kun, I., Szász, G. (1999). Determination of Safety Minimum for a Risk of Very Small Probability. In G. I. 
Schuëller and P. Kafka (eds.), Safety and Reliability: 1355-1358. Amsterdam: Balkema. 

Benedikt, S., Kun, I., Szász, G. (2002) A Decision Criterion Based on the Feeling of Danger in Risk Situation, Central 
European Journal of Operations Research, Vol. 10 No. 1. pp. 13-28. 

Chow, V. T., Maidment, D. R., Mays, L. W. (1988). Applied Hydrology. New York: McGraw Hill. 

Ezhkova, I. (2004). Notes on Cognitive Relativity, Rationality and Clarity. In Robert Trappl, editor, Cybernetics and Systems 
2004, Volume 1, pp. 326-331, 2004, University of Vienna and Austrian Society for Cybernetics Studies, Vienna. 

Simon, H. A. (1983). Reason in Human Affairs. Stanford University Press.   

Szász, G., Benedikt, S., Kun, I. (2010) A Risk-Averse Approach to Technical Design, in: Cybernetics and Systems 
Research, Proc. of the Twentieth Eurepean Meeting on Cybernetics and Systems, Trappl, R. (ed.), Austrian Society 
for Cybernetic Studies, Vienna, pp. 204-209. 

Tversky, A. & Kahneman, D. (1988). Risk and Rationality: Can Normative and Descriptive Analysis be Reconciled? Institute 
of Philosophy and Public Policy. 

 

About the Authors 

Gábor Szász 

Dr. Gábor Szász graduated as mechanical engineer at the Budapest University of Technology in 1973. In 1976 he 
graduated at the same university as information technology engineer. He was working at the university as research 
scientist. Since 1996 he has been working at the Dennis Gabor College, Budapest. Since 2007 he has been a professor at 
the same college. His scientific interests comprise reliability theory, quality control, mechanical engineering, communication 
theory, physical and engineering problems of aviation.  



EMCSR: 326-329, 2012 329 

CC: Creative Commons License, 2012. 

Svetlana Benedikt 

Dr. Svetlana Bendedikt graduated as electrical engineer at the Budapest University of Technology in 1958. She led 
coursese at the same university in the field of automation and digital technology. She moved to the Computer and 
Automation Institute of the Hungarian Academy of Sciences in 1970. Her research field is decision theory. She was working 
in several applications of her theoretical research results, from flood control to fingerprint identification.  

 
István Kun 

Dr. István Kun graduated as mathematician at the Roland Eötvös University of Sciences, Budapest in 1970. He was working 
with the Computer and Automation Institute of the Hungarian Academy of Sciences until 1970. He was working in 
theoretical research and applications in the fields of operations research and database development. He was working at the 
Budapest University of Technology From 1990 to 1995 where he was involved in theory and applications of pattern 
recognition. He moved to the Dennis Gabor College, Budapest in 1996 where he was working until 2008. Recently he is 
working at the John Wesley College. He has been professor since 2005. His present work is theory and education in the 
field of reliability theory and statistics.  

 
 



EMCSR: 330-330, 2012 

ISSN 2227-7803 

http://emcsr-conference.org  

CC: Creative Commons License, 2012. 

 
 

Is Macroeconomy a Self-Organising System 
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Abstract: We have experienced several recurrent economic crises originated from the financial systems during the past 
thirty years the latest being banking crisis escalating from USA, Lehman & Brothers bankruptcy 2008. The economical 
reasons behind these financial and banking crises and even system failures have been investigated and identified quite 
thoroughly. Broadly thinking the common denominator has been abundant money supply and uncontrolled credit expansion. 
What is less known are the factors, which led to the catastrophic behaviour in the financial system. Somehow the decision 
making process must have been distorted which has led to disconnection from the common realities. We may say in more 
precise way that cognitive relativities, rationalities and clarities influenced these changes.  

Usually societal systems like economy is goal oriented and based on the assumption that all the actors are making   
decisions objectively rationally. This is without doubts an extreme assumption because decision makers have more than 
one context and framework within the decisions are made. Politician may prefer the opinions of the supporters rather than 
expert evaluations etc. Different decisions could be considered rational in some relevant context. It could be assumed that 
there would be in existence of some kind of statistically proved rationality. However it could be not easy to find out what this 
rationality may be while there have appeared severe economic imbalances and non-optimums practically in all the most 
developed countries. This indicates that there must have been continuous systematic false reasoning within the 
macroeconomic decision making while observing it from the position of the statistical rationality. Speaking in terms of 
cybernetics their decisions can disturb the self-organizing mechanism of the macroeconomic system. 

 
Keywords: equilibrium; self-organizing; cognitive system; financial crisis; indebtedness; compexity 
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Artificial Intellectual Hand: Capture Reliability 
Prognosis of Non-Oriented Complex Shape Objects for 
Manipulating Robotics 
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Abstract: There is the actual unsolved problem in manipulating robotics and human artificial limbs – CAPTURE 
RELIABILITY OF NON-ORIENTED COMPLEX SHAPE OBJECTS  – as the necessary stage of any object manipulating - 
since XX century. The main reason of existence of that problem is the absence of some active forces of new contact points 
in system “ HAND - OBJECT“ (“H-O”) - such weight force projections before object raising due to physical laws, and so 
obligatory appearance of these forces during the object manipulating what can change physical situation in system “H-
O”(after object raising). It generates paradoxical situation when at first it is necessary to take decision (by robot or man) on 
capture reliability in initial conditions before object raising but then realization of the decision takes place in another 
conditions. Above mentioned is seen in different equilibrium conditions of result interaction of  (stable, non – stable) contact 
point forces in system “ H-O “ as the effect of real physical situation as the insufficient information support of manipulating 
robotics. Biologists consider that possibilities of mammals to prognosticate situation developments by evaluations of future 
events have provided their domination among birds, reptiles and etc on our planet. Obviously well-known possibility of 
human transition from primitive levels of prognosis to high levels of ones could contribute, first of all, human domination 
among the rest of mammals. Well-known main human activities are connected continually with the results of another kind of 
human activities in other words - determination of natural surroundings discovered the semantic component of initial 
information. Typical properties of those activities have subconscious, forced and constant characters in different starting 
conditions. If adaptation to unknown object complex shape (as topological task) can be realized, for instance, by application 
of robot technical vision system and adaptive gripper, so capture reliability of that object (as physical task) has no cardinal 
decision. In addition dominant numeral methods of modern control systems of manipulating robotics and of artificial limbs 
deprive these techniques the possibility to apply the internal relations by signs of indications of capture reliability. Therefore 
manipulating possibilities of any robot connected with capturing object can be realized successfully only in shot frames of 
beforehand created or estimated (by man) determinate conditions. The strategy of problem cardinal solving connected with 
bionic-like approach on the basis of application formalized interdisciplinary knowledge  – biology, physics, cybernetics, 
semiotics, informatiology, linguistics, robotics and etc - the essence of artificial intellect – with technical simulation of: 

The structure of human functional system – the gripper system (Theory of Functional Systems) in indeterminate condition, 
including simulation of spatial sense of touch of human hand with forming and estimation tactile image of fixing virtual 
displacements of object (image F.V.D.O.) what, as bottom line, can be seen in prediction of activity result. 

Functional principles of movement act of human arm discovered during the experiments in similar conditions. 

As a whole, by simulation of intellectual processes on the level of decision taking as well as simulation of realization 
processes оf that decision on behaviour level.  

That provided to take decisions on the two following tasks before object raising: 

The determination of the physical situation in system “H-O “. 

The prognosis of the capture reliability of non-oriented complex shape object (after object raising) as a stable equilibrium 
condition of result interaction of different forces in contact points system “H-O “. 

 
Keywords: capture; reliability; prognosis; manipulating; robotics; non-oriented; complex; shape; object 
 
 

1. Determination of the Physical Situation in System “H-O” 

The first task solving is based on using geometrization of the physical component of initial 
information in system “H-O“ on semantic level, which is capable to ensure the transition of 
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semantic information component from physical task with indeterminate conditions to geometrical 
task with determined conditions due to discovering the semantic component of initial information, 
changing information status from “Closed” to “Open“ for our mind.  

Above mentioned is based on using following semiotic structure of relations of contact points as 
symbiosis of informatiology discovering geometrical relative multi-agent foreshortening of 
indeterminate situation and semiotics discovering semantic component of information: 

1. Indication – relative non-dimensional contact point position. 

2. Internal connection – connection of the first and the third components of the structure as 

the result formalized descriptions of knowledge. 

3. Semantics – the essence of result of interacting contact point forces as semantic 

component of information. 

The semantic component of information of image F.V.D.O. on elementary level is the pair of 
anti-vector of forces of any contact point. 

Formalized descriptions of interdisciplinary knowledge have discovered the connections 
between relative positions of contact points and the section of F.V.D.O. During passive adaptation 
gripper to object’s shape every new contact point can generate own quantum (group) of different 
interval relations between the point and other earlier appeared ones. Essentially, the multitude of 
interacting contact points – the base of multi-agent system creating these relations – is the base of 
semantic net of relations. It can generate the conditions for classification of the relations by control 
system. 

So it is possible to create the geometrical constructions of sectors of fixed virtual object 
displacements in space – the base of image - like representation of semantic component of real 
physical situation in system “H-O“ (before object raising): 

IntR(ai;aj) {fia}n ∩{fjп}n {е( i ) з}m Δ Фn (α;β) 

Сз{Аз (IntR(ai;aj))}N  ФобN  

fia ; fjп –   - Virtual vector forces in points  ai,aj 

еi 
з –        - Single geometrical vector F.V.D.O 

Δ Фn 
(α;β)   - Sector F.V.D.O. of relations and its parameters 

N            - Quantity of contact point connections 

Figure 1: Structure of fixing virtual displacements of object (image F.V.D.O.) 
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2. Prognosis of Capture Reliability 

The second task solving is based on analysis and estimation of image F.V.D.O. with 
classification of its connections in comparison with the image of complete cinematic locking of 
object (C.C.L.O.) - as the aim then determinate their deviations, classification the deviations on 
permissible and non-permissible ones – the basis of prognosis of capture reliability. 

There is the structure of information tool of capture reliability prognosis of non-oriented complex 
shape objects for realization these activities, including the following components: 

1. Image F.V.D.O.  
2. Image of complete cinematic locking of object (C.C.L.O.) 
3. Internal classificatory and direct causal connections between image F.V.D.O., image 

C.C.L.O. and contact points.  
This is able to provide the activities of the tool of capture reliability prognosis of non-oriented 

complex shape objects for manipulating robots: 

 
ФобN –  Factual image F.V.D.O, 
N     –  Quantity of contact point connections, 
 [Ф]  –  Image F.V.D.O. with permissible parameters, 
ПРО  –  Prognosis of capture reliability. 
So it is important to create the image F.V.D.O. as a constant unit independent of any change of 

contact forces during object manipulation. 
It is assumed that the solution of the problem is able to provide the complete essence of the 

problem and the whole procedure of its solving by representation of formalized interdisciplinary 
knowledge. It is able to apply three basic principles of Contextual Theory of Cognitive States such 
as: 

-  Rationality by representation of taking decision adequate to the actual problem, 
- Cognitive Relativity by representation of the semantic structure of relations (non-dimension 

relative positions of contact points) connected with geometrical sectors of fixing virtual 
displacements of object. It is possible to recognize the real physical situation in system “H-O“ and 
apply the relations of contact points by way of the signs of capture reliability prognosis before 
object raising. 

- Clarity by representation of the semantic information component with image presentation. 
Finding the semantic component of any activities should leave behind realization of these activities. 

As the result it is possible to present ideas for solving problem and new methods for their 
realization taken from biology and transformed according to the laws of physics and other 
disciplines in useful information forms with decisions, which need to coordinate algorithms of 
functioning and designs of control system and mechanisms of created technical systems. 

This is the technical simulation of the wonderful possibility of natural (human) mind – foresight 
of the result of situation developments in indeterminate conditions by evaluating the future events 
for solution of the problem.  

Above mentioned put into the project of model of artificial intellectual hand with 
anthropomorphous fingers and palm of matrix type assigned for unstressed gripping of non-
oriented complex shape objects. 
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3. Conclusion 

As the result, solving of the mentioned problem in co-operation with achieved possibilities of 
modern manipulating robotics will allow development of future intellectual robotics and also new 
type of intellectual prosthesis for invalids (and even for withered hands) to perform new principle 
qualitative functional jump.  In other words, to turn into unknown and inaccessible earlier area of 
human activities as direct executor of "hand-type” and “mechanized“ works in indeterminate 
conditions. So it is possible to turn in human abode due to the new possibility to determine natural 
surrounding (analogy of human subconscious, forced and constant activities). 

That can generate the wave of necessities as to replace the workingman by robotics in extreme 
and natural surroundings and so to develop these techniques. This is the reason to create the 
analogy due to the active role of human hand in material and spiritual fields of human activities as 
the steps on the way of evolution processes of humanity as itself and it’s civilization. 
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Abstract: This article dwells upon the question of similarities and differences in the concept of well-being in the Russian 
and Spanish linguocultures. It presents the results of an associative experiment with the words благосостояние and 
bienestar. A comparative analysis of the associative structure of the concept of well-being in the Russian and Spanish 
languages is given.   

 
Keywords: concept; associative experiment; well-being 

 
 

It is widely recognized that the mentality of human beings is reflected in the concept, which is 
a basic notion for cognitive linguistics and linguoculturology. Although concepts in different cultures 
do not coincide, it is possible to mark out a number of universal elements which are equally 
perceived in all the cultures and therefore make it possible to compare concepts in different 
cultures. A concept expressed in the language by an abstract noun is of special interest as it has 
no denotation in the non-linguistic reality and is representative of the national picture of the world.   

The interest towards the concept of well-being has increased lately. In the contemporary world 
the well-being ranking is used to evaluate and compare countries and their economies. But if 
economists are quite unanimous in their understanding of well-being measuring, the concept of 
well-being is complicated and does not coincide in different cultures and even in the perception of 
different representatives of the same culture. This is a clear example of the principle of Cognitive 
Relativity according to which the same phenomenon can be observed from different perspectives. 
Actually, it should be observed from different positions in order to avoid possible 
misunderstandings. When a Russian and a Spanish politician talk about well-being, they actually 
mean different things: our research proves that благосостояние in the Russian linguoculture is 
not the same as bienestar for Spanish people. 

There are different methods of studying concepts: building a lexical-semantic field of the key 
lexeme, synonyms and derivatives analysis, combinatory analysis of the key lexeme, discourse 
analysis, among others. Another method is a psycholinguistic experiment which reveals the 
associative field of a concept. One of the founders of experimental study of semantic phenomena 
was L. Scherba who put forward the idea of checking linguists’ assumptions by experimenting with 
the context. As for associative experiments, already Aristotle mentioned that there were three types 
of connection among notions: by contiguity, by similarity and by contrast. Nevertheless, the first 
associative model was built not earlier than the 17-th century by R. Descartes, T. Hobbs and B. 
Spinoza while the term “association” was offered in 1690 by J. Locke.  

Verbal associations became an object of study starting from the 19-th century. The 
investigations were held within two main trends: the traditional linguistic trend represented mainly 
by Russian linguists A. Potebnya, I. Boduen de Kurtene, N. Krushevsky and the experimental 
psychological trend whose leaders were G. Kent, J. Miller, Ch. Koffer and others. Different methods 
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of holding associative experiments are described in the works of Russian scientists R. Frumkina, V. 
Belyanin, E. Goroshko, A. Zalevskaya, Yu. Karaulov. 

A linguistic experiment carried out in two homogeneous groups of Russian and Spanish 
participants has exteriorized the associative structure of the concept of well-being in these cultures. 
About 500 reactions given by 100 participants to the words благосостояние and bienestar have 
been analyzed. The majority of associations were in the form of a word (83% for the Russian 
speakers and 96% for the Spanish speakers); this can be explained by the fact that the stimulus 
was also in the form of a single lexeme. The Russian participants have given more associations to 
the stimulus than the Spanish ones, and their reactions were more diverse. For both nationalities 
the answers by student respondents were two times more standard and repetitive than the answers 
given by university teachers who had a higher rate of original individual answers.  The experiment 
has proved that the majority of reactions produced in a massive experiment are not unique: the 
diversity coefficient is 0,55 for Russian participants and 0,45 for Spanish participants. Many of them 
are associations by contiguity which reproduce the information already seen, heard or read earlier.  

The associative structure of the concept of well-being in both Russian and Spanish 
linguocultures contains three segments: external characteristics of well-being, internal 
characteristics of well-being and physical characteristics of well-being. All the given reactions are 
distributed among these segments forming a communicative thematic field (CTF) consisting of 
thematic groups. The elements of the segments and the field on the whole are interconnected and 
the connections are of different types: for example, some of them are synonyms or antonyms, 
others have a hyponymy-hyperonymy type of connection.  

The segment “external characteristics of well-being” in the Russian CTF contains 117 reactions, 
59 of which are different. Among the most frequent reactions are the following: деньги (18) 
“money”, достаток (9) “prosperity”, квартира (8) “flat”, дом (4) “house, home”, машина (4) “car”, 
работа (4) “work, job”, процветание (4) “flourishing”, богатство (4) “richness”. The segment 
“external characteristics of well-being” in the Spanish CTF consists of 37 reactions, 24 of which are 
different. The most frequent are: comodidad (11) “comfort”, dinero (3) “money”, sofá (2) “sofa”. 

In the segment “internal characteristics of well-being” in the Russian CTF there are also 117 
reactions, 66 of them are different. The following reactions appeared more frequently: счастье 
(10) “happiness”, успех (8) “success”, семья (8) “family”, друзья (3) “friends”, море (3) “sea”, 
радость (3) “joy”, свобода (3) “freedom”. In the Spanish CTF there are 132 associations in this 
group, much more than in the previous one, with 57 different reactions. Especially frequent are 
tranquilidad (16) “tranquillity”, felicidad (15) “happiness, amor (7) “love”, estabilidad (7) “stability”, 
alegría (5) “joy”, paz (4) “peace” , familia (8) “family”, amistad (7) “friendship”, pareja (3) “couple, 
partner”, relajación (3) “relax”. 

The segment “physical characteristics of well-being” in the Russian CTF has 19 reactions, of 
which 7 are different and the most frequent reaction is здоровье (10) “health”. In the Spanish CTF 
this segment contains 40 reactions, 14 of them are different. The reaction salud  “health” was 
named by 26 participants. 

The analysis of the associative structure of the concept of well-being in the Russian and 
Spanish cultures proves that for the Russians well being (благосостояние) is mainly a material 
concept associated to the presence of money and other material gadgets whereas for the Spanish 
well-being (bienestar) is more an emotional concept which is a synonym to a quiet happy life. Both 
the Russians and the Spanish do not contemplate well-being without health, the Spanish even to a 
greater extend.  

The explanation for these differences can be partly found in the components of the compound 
words благосостояние and bienestar: a modern and a very popular meaning of the Russian word 
состояние is “property” and the expression estar bien in the Spanish language has the meaning 
“to be in a good health”. Of course, there are cultural differences involved as well, including the 
predominance of pleasure and rest upon working and money gaining, characteristic of 
Mediterranean cultures, including the Spanish one. The political system and the economic state of 
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the country cannot be ignored either. Spain is a European country and the idea of building a 
welfare state is very familiar to its citizens; so well-being for the Spanish is related to a number of 
factors which influence the quality of people’s lives. These ideas are not equally assimilated in the 
Russian culture, so the ideas the Russians have on well-being are vaguer. 

After the associative experiment the participants had to answer a number of direct questions on 
their well-being perception. The Spanish respondents quite unanimously answered that well-being 
was closely linked to the feeling of happiness, then to health and only then to a good economic 
situation. Their evaluation of their own well-being varied between 5 and 10 points out of ten. The 
Russian speakers gave very disperse answers and they marked their own well-being from 1 to 10, 
showing either a huge difference in the real well-being of the respondents or the absence of an 
integral understanding of this concept by the Russian language speakers, which is more likely. 
Nevertheless, when participants had to describe well-being as a concrete object, the answers of 
the Russians and the Spanish were alike. They conceive it as something big, soft, round, yellow, 
sweet, warm, light and shining. Therefore, the sensory perception of well-being by the Russians the 
Spanish has no special differences: they perceive it as something highly positive and pleasant. 

The results of the linguistic experiment prove the observations I had previously made upon 
introspective analysis of the concept of well-being adding some linguo-pragmatic strokes to the 
whole picture. The complexity of the concept of well-being leads to the vagueness of its 
interpretations by representatives of different cultures. The present research may be beneficial for 
a better communication and comprehension of the Russians and the Spanish when they want to 
come to an agreement on what well-being is. 
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Complexity and diversity become the first challenge of our time. This symposium aims to present and 
discuss observations showing that the pressure applied to scientific and civil societies, makes them 
suffer and is leading to a peculiar societal context: a global crisis becoming more dangerous day by 
day because of the emergence of exclusion, discrimination, nationalism, violence, fanaticism, 
extinction of species, environment poisoning, run to maximum productivity, to speculation, and the 
pressure to always make something new in all fields. We can say that all those behaviours may be the 
symptoms of the beginning of the twenty-first century. All of us are pushed by a storm of changes. 
Homeostasis and the no-change can’t exist. There is no time for understanding and thinking. 
Everything must be done as if in cases of urgency and when something is just finished it needs to be 
changed again and again in an endless circular chain. That allows us to say that things are as if 
everything must always be done in more quantity, ever faster, without pause, without limit, without 
feedback. Why?  

We must enter a new era. If humanity wants to survive, grow and organize itself facing all stacking of 
societal problems, facing the emergence of new discoveries, our approach toward phenomena has to 
change. Time has brought us to a new way of seeing societal and environmental programs and the 
behaviours. The understanding of all these problems will emerge by the study of complexity, of 
transdisciplinarity. A holistic education may lead to a Meta level. 

How? 

“La difficulté n’est pas de comprendre les idées nouvelles mais d’échapper à l’emprise des idées 
anciennes.” 

“La dificultad no es comprender las ideas nuevas, es escapar de la influencia de las ideas antiguas.” 

“The difficulty is not to understand the new ideas but to escape the influence of the former ones.” 

“La difficoltà non è di comprendere le idee nuove, è di liberarsi delle idee vecchie.” 

“Die Schwierigkeit das besteht nicht darin die neuen Ideen zu verstehen, das besteht darin sich von 
alten Ideen zu befreien.“ 

The aim of this symposium is to identify similarities, analogies, and differences in   fields of research 
and practices. We want to put together persons who have different viewpoints, different experiences 
in the practice of organisations: pedagogues, doctors, economists… to show how action and research 
are indissociable. 
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To all organizations a crisis can arrive and we must manage it, and introduce changes to 

permit the organization to live. The question is how to introduce the necessary changes? 
To understand how to deal with organization in a crisis context, our systemic model evidenced 

two organization’s states: one “operative” and a second “non operative. ”The organizations, during 
their life, shift from one state to the other. 

 

 
Figure 1                                  
 

In a crisis situation the “operative organization” is able to pass the difficulties without touching its 
structure (the specific meaning of “structure” is explained later). For the “non operative 
organization” it is impossible to keep its structure as it is and the structure must be changed. 
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To be able to pilot this changing, it is necessary to make a diagnostic in view to avoid errors 
when managing the change. Or systemic circular model “The circular evaluation of the system: 
Managing Principles and strategically change of the systems”, allows such a diagnostic. 

1. How to do?  

1.1. Characterizing crisis context 

We consider a crisis context the moment when a paroxysm of suffering, contradictions and 
uncertainties appear, which produce bursts of violence or rebellion. The crisis is an imbalance. 
During all its history the world met all sort of crisis: economic, societal, political, ecological…  

1.2. How to establish a diagnostic of an organization 

We apply our model “The 12 Managing Principles of System”. 

The observation of the organizations leads to identify patterns, which are all subject to “ the 12 
Managing Principles of systems”. The concepts grouped under the term “Managing Principles” 
have been studied by the authors of The Systems Theory as Ludwig von Bertalanffy, Heinz von 
Forester, Gregory Bateson, Fransisco Varela, Humberto Maturana, Ilya Prigogine, Paul 
Watslawick, Edgard Morin, Joël de Rosnay ; this list is not exhaustive. 

The structure of an organisation can be considered as a set of interacting elements forming a 
cohesive and complex unit. This set of elements form “the Managing Principles of systems”, which 
interact each other.  

The organization’s structure can be compared by analogy to a structure that support the walls of 
a building and provide its stability. 

The model is circular and takes into account the complexity. It mustbe  kept in mind that this is a 
model and that “the map is not the territory” as stated by Alfred Korzybski. 

The originality of the “Managing Principles” is to provide access to the study of the structure of 
the organization to make a diagnosis, to be able to develop strategies for change. 

To access to the structure of the organization, “the managing principles”, observe the 
interactions of behaviour (verbal or nonverbal) between its members, between the sub-systems 
(sub-organization), between the “Managing Principles” themselves. 

The organisation’s context is a logical level higher than the “Managing Principles”. It must be 
considered as a “meta managing principle”. It gives meaning to those principles, as if it gives their 
colors. 

Indeed, any kind of organization is totally dependent of their context (temporal, relational,…) in 
this case the context is “The crisis”. 
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Figure 2 

1.3. Strategies to manage an organization in a crisis context 

Our model of the change concerns the organization’s functioning. It is not an individual change. 
As I. Prigogine said, to permit the apparition of a systemically change, a deviation from a point 

of balance is necessary. This deviation is a local and temporary fluctuation from inside or outside 
the organization. 

The observation of the organizations with the 12 Managing Principles permit us to say, that it is, 
as if all organizations are “non operative”. To introduce change it is necessary to use a mutation: ie 
to introduce a changing structure. The interactions between the behaviors, between the principles 
themselves, lead to this changing. 

In the actual crisis, moving, leak, perpetual change conduct the organization far from the 
balance. All are pushed in a storm of changes. Homeostasis and no-change can’t exist. There in no 
time for understanding and though. Hence the mutation is as a paradox: to change we must 
introduce no-change and homeostasis! 

Then we permit the change with taking time for understanding and thinking. 

2. Conclusion 

All organizations interact with their contexts. In this paper we look at the organization in a crisis 
context. To do this we used the Managing Principles applied to human organizations. But these 
Managing Principles can be applied to any systems. They can find answers to question such as 
how systems are able to evolve. How to describe and manage them? How stimulate the 
relationship between systemic properties and their interactions? 

Currently the Systemic thought is risking to loose a lot of its qualities, because too often it is 
reduced to a methodology of actions and looses it power of acquiring knowledge. 

Our methodology aims to understand the two aspects: the theory and the practice. 
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1. Introduction  

This document presents the SISPROMA platform, which is intended to meet the professional 
training needs of Spain in general and intermediate-level executives in particular in any type of 
socioeconomic organisation in order to respond to the demands of the current crisis or any other 
situation of change.  

SISPROMA approaches the need for feedback in a systemic view of organisations using Project 
Management to implement any measure at any existing levels of organisation. 

2. Crisis, Systemics and Project Management  

A crisis is nothing more and nothing less than the acknowledgement of a chaotic situation in 
which uncertainty increases and the pre-established order has been disrupted (imbalance), 
affecting different variables: (GDP) growth, public debt, budget deficit, unemployment, balance of 
payments, etc... The measures intended to counter a crisis normally “attack” each of these 
variables using different structures (Ministries) in order to recover their pre-crisis levels. In some 
cases, they use contradictory economic policies and in most cases deterministic policies, without 
there being a minimum assessment of the results or discussion of the lessons that have been 
learned. 

For experts in systemics, it is relatively easy to diagnose crisis situations: a lack of systemic 
vision in socioeconomic policy will result in the necessary utilisation of a great deal of unproductive 
effort to return to the pre-crisis situation. Consequently, we propose a systemic model, either to 
analyse aspects of the situation (Caselles et al., 2011), to contribute specific solutions (Parra Luna, 
2010) or to at least spark a serious debate on the subject. 

In the case of Project Managers, there is no diagnosis of a situation that we intend to change, 
simply the mandate of a “sponsor” of the project that provides the necessary resources, imposes a 
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given scope and sets the goals to be achieved in the project so that the project manager can 
achieve them within the deadline, budget and to the satisfaction of the sponsor who becomes the 
project client.  

3. Missing Link between Systemics and Project Management 

The models proposed by experts in Systemics for high levels of management in organisations 
are implemented on very few occasions. And, even if they are implemented, the very working 
structure that exists rapidly cancels any systemic vision. Parallel to this, a systemic view is also 
absent from the design and implementation of the majority of projects, which are applied overly 
deterministically. If this occurs both at the highest level of decision making (Systemics) and also at 
lower levels of transforming the reality (Project Management), we can also expect it to occur little 
by little at intermediate levels of management in organisations.  

In this sense, two considerations must be made: a) Systemics has remained practically 
stagnant since the 1960s and the message it transmits has still not reached society; b) In contrast, 
modern Project Management, which took shape in the 1960s enjoys extraordinary international 
popularity. There are more than 1,000,000 certified Project Managers in the world and the number 
is growing at a rate of more than 20% a year. Their principles are progressively being adopted by 
the Public Sector as a whole, as well as private organisations. We must use this strength to help 
the message of systemics reach society. 

4. Our Proposal: Creation of a Knowledge and Integration Platform for 
Systemics and Project Management (SISPROMA) 

The Spanish Society of General Systems (SESGE), the Research Institute on Social Welfare 
Policy at the University of Valencia and other Research Teams have cooperated in the 
development of SISPROMA, which boasts the knowledge and experience of tens of professionals 
and years of work devoted to Systemics and Project Management. We intend to meet the demand 
for professionals who wish be more productive and generate creative and adaptable solutions. 

In order to do so, the SISPROMA system is made up of three projects, one for each stage of 
development: 

Stage I: Design an initial professional training product that: 
• Educates Project Managers in this subject; 
• Provides them with international certification; 
• Teaches students to manage a project in accordance with international standards; 
• Arouses students’ interest in systemics.  
This product is called the Master’s in Project Management and Administration run by the 

University of Valencia. There have been 10 editions of the Master’s to date and some 400 students 
have completed the course. 

Stage II: Design a second professional training product that: 
• Educates Programme Managers in this subject; 
• Provides them with international certification; 
• Teaches students to manage an organisations using projects and according to international 

standards; 
• Approaches the management of an organisation through projects from a systemics 

perspective.  
This product is called the Master’s in Performance Management run by the University of 

Valencia. There has been 1 edition and there are 2 students. 
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Stage III: Design a professional training product that: 
• Provides basic training in systemics for anyone; 
• Arouses student interest in Systemic Project Management.  
This product is called the Master’s in Complexity Management and Systems Science run by the 

University of Valencia. This product is currently in the process of assessment and approval on 
behalf of the University of Valencia. 

 
The platform is intended to: 
- Create a critical mass of Systemic Project experts or Project Managers to be the basic 

supply demanded by Spanish society; 
- Have a permanent forum where learning synergies can be created and applied to real 

situations; 
- Rejuvenate, foster and guarantee the future of the SESGE. 

5. Conclusion 

The most important contribution that systemics can make to society in a situation of crisis is to 
come out of its coma. Systemics needs to reinvent itself to reach different groups of people, 
particularly Project Managers, who are transforming the world deterministically. SISPROMA aims 
to achieve this goal. 
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viewed through different lenses. Boundaries are a fundamental and mandatory component of Systems. We have chosen to 
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geographical form. The new century we are entering, brings new dimensions to the boundaries through the development of 
technology and the societal changes which follow. These new kinds of boundaries, like those present in networks, as their 
classical counterparts, might be brakes and/or boosters. In human groups and organizations the actual considering and 
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1. Introduction 

This presentation is the result of an on-going research on the systemic aspect of boundaries. 
We will briefly examine only a couple of aspects of the boundary concept: their function as brakes 
and/or boosters. 

Usually, and our experience confirms it, people individually or in groups and organizations, do 
not explicitly consider boundaries as such, either in their normal activity or in their related thinking. 
These are usually limited to their physical or geographical meaning, which even if very important, is 
not the only ones to be considered. 

Our view is that boundaries are at the same time, tools for models building, fundamental 
mechanisms of systems which should be carefully taken in account, and also physical entities 
having their importance as such. Boundaries are everywhere, within us and in our surroundings. 
The subject of boundaries is more than vast; thousands of pages written over 2000 years cover this 
subject. Our contribution remains indeed, very modest. Our hope is that it will present an aspect, 
which is often overlooked. 

2. The boundary as a concept and physical reality 

A number of different words cover this slippery and everywhere present concept: boundary, 
border, frontier, and limit. It is an unavoidable concept, which concerns all actors and their 
interactions, which are as such, frontier crossings. Any complex system has internal and external 
boundaries. Traditionally, boundaries are ways to separate geographical regions for different 
reasons. It is interesting to note that the activity of boundary building continues currently at a quite 
fast pace. 

In Systems theory boundaries have a mandatory existence. They might be stable or unstable 
(time and dynamics dependent), sharp or fuzzy, visible or invisible. Emergence, one of the still 
open problems in systems is in fact a consequence of the separation in levels. 

The fast technology development has brought new aspects of boundaries into the limelight. 
Networks and notably social networks have their own boundaries, which impose new constraints as 
well as enlarge the horizons. Not to be forgotten, are also the social boundaries within and between 
human societies and groups, and the management boundaries related to organizations. 
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3. The boundary as a brake 

For sure, boundaries are considered first as a barrier, as a limit not to be crossed. Examples are 
numerous, not only in geography. Psychological boundaries are plethora. But, interestingly enough, 
the human being has a propensity to get over these, very often with dramatic consequences. On 
the other hand their very existence refrains from transgressing them without some kind of 
authorization, or knowledge, or even courage. Also, boundaries allow for some kind of insulation 
(by defining and maintaining an “inside” and an “outside”), which actually makes life possible. 
Filtering is also one of the functions, which might be assimilated with a kind of brake. Standards, 
rituals, might also be viewed as brakes. 

4. The boundary as a booster 

As unexpected as it might be, boundaries are also boosters in the sense that humans strive to 
push these as far away as possible, to free their moves. Their very existence becomes an 
injunction to get over. 

An objective might be considered as a booster, but is in fact a boundary. It focuses the action, 
and is at the same time implies the necessity to get over a set of borders, frontiers encountered on 
the way towards attaining the said objective. The process of managing an organization is at the 
same time building a collection boundaries, and stepping over other existing ones which prevent 
the move forward. Standards might be viewed also as boosters, creating openness, for further 
innovative approaches. 

5. The new boundaries 

The concept of boundary being so ubiquitous, as life goes, centuries accumulate, technologies 
evolve, new kinds of boundaries appear, and are part of the complexity our society experiences.  
Probably the most notably type of boundary is that we encounter in networks. Networks become 
one of the major presences of our times. There are a number of boundaries, which could be 
discerned within a network: its physical limits, its transmission speed, its reliability, the range by 
interaction type, and more. 

Some authors have even found a new name to these types of boundaries: reticular boundaries. 
Are these brakes or boosters? They are both. And one has to understand that these boundaries 
are not stable in time, they are not directly visible – and therefore more difficult to deal with. They 
might also be fuzzy. In general, the new systems, which cover the world at electronic speed, like 
the financial systems or the social networks, create, on one hand an incredible openness, and on 
the other hand might be a brake to the society development. 

Their processing gets these days more and more important, but is still a craftsmanship, an 
artwork. 

6. Conclusion 

Our view for now is that indeed, there is no way for a properly conceived management, to 
ignore the boundary as a concept, to use it in the daily quest for attaining objectives in the best 
mode. The boundary has a presence of every moment in our lives as persons or group or 
organization members and therefore treating it as a secondary item or neglecting it, will necessarily 
lead to failure. 
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The current crisis affects the human organizations whose marketing companies, the 

continuation of this communication is a focusing on this kind of organization which saw apparently 
contradictory needs. 

The modern company needs to reach its finality for coordination and the co-operation of the 
members. Coordination raises of procedures, standards, formal regulations based on circuits of 
information, mechanisms of feedback. The practice shows that the commitment necessary to the 
co-operation is of another kind that coordination i.e. contract, function or wage counterpart. 

In a preceding communication, I had highlighted a homomorphism between the ceremonial gift 
practised in the antiquated society and the non-official network, like sits of the co-operation within 
the organizations. Anthropology and sociology provide us interesting descriptions in particular 
thanks to work of B.Malinwoski, M.Mauss which is largely resumed by the French School of 
Sociology. 

A significant observation is provided by the description of the networks of exchanges in the 
Trobriand Islands. People of Trobriand Islands have two circuits of clearly distinct exchanges: 
Kuhla and Gimwali. Kuhla is a circuit of symbolic exchanges whose finality is coalition; the 
exchanged objects do not require an immediate counterpart, nor a negotiation on equivalence of 
value. The received gift obliges the donee with respect to the giver. In this network, the whole of 
the protagonists are related to others by these gifts in a positive mutual debt. Gimwali, on the other 
hand, is a network of exchanges of the utility types in which, there is negotiation on the equivalence 
of the goods and cancellation of the debt in the exchange. It is the commercial exchange. 
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These anthropological and sociological observations teach us that the rules governing the two 
circuits are different in many connections: measure and not-quantified, debt and equivalence, 
spontaneousness and contract, freedom and obligation. 

I had then clarified that there is a possible analogy between what is described in these archaic 
society and what is observed in company in terms of networks of exchanges in which a formal 
organization and an non-official organization coexist. 

By analogy, one can make the assumption that the abstract organization functions with rules 
similar to that of the ceremonial exchange (Kuhla). Concretely in the modern organization, this 
network allows the exchange of the knowledge and know-how. It is a space where sets up 
initiatives, even the innovation. 

The company integrates that very little this dimension or then in an awkward way. Indeed, the 
look on the phenomena of gift is too often based on the concepts issued from contractual exchange 
at best. It is the case in the attempts to make a contract of the donation, its outsourcing or its 
implicit refusal by the company. Moreover, the acceleration of the events, the pressures coming 
from the general context make that the donation in company is in a difficult situation by the 
ceaseless changes such as the phenomena of mobility which prevents the installation of durable 
bonds, by the rationalization of time, spaces and the resources, by the invisible generation of 
work,… 

If this analogy is relevant, we can be guided by the systemic analysis through the relations 
between guiding principles such as circularity, totality, finality, members, etc…. These observations 
enable us to take care of the non-official circuits, which take part of the operation of the system and 
to integrate them in the diagnosis. 

It remains however that the concepts with work such as freedom and the obligation, the interest 
and satisfying, short-term and long-term, celebration and rationalization leaves us seemingly in a 
strange situation of irreconcilable concepts. Discomfort can discourage and even consolidate the 
observer to make the dead end on these factors, which give the giddiness considering their 
contradictory character. 

A different lighting can be to us brought in particular by the antagonistic logic of Stephan 
Lupasco and the contribution of Basarab Nicolescu on the concept of level of reality and level of 
perception. 

Stephan Lupasco, a French philosopher, drew from the scientific work of the beginning of the 
20th century to work out antagonistic logic. It is based on the quantum physics which reveals 
antagonisms with the observers which we are, located in the macroscopic world: whose 
antagonism celebrates between wave and corpuscle. Lupasco based himself in particular on the 
principle of exclusion of Wolfgang Pauli postulating that two particles, such as the electron, cannot 
be in the same quantum state at a given time. This principle is carrying heterogeneization, 
differentiation, individualization. In addition, Lupasco inspires its reflection on the second principle 
of the thermodynamics (Principle of Carnot) which says that any system is directed towards an 
increasing homogeneity: entropy. These two principles coexist in an energy system without 
cancelling itself. This antagonism is expressed in a relation in which the potentialization of the one 
of the terms involves the actualization of the other. In other words, where the homogenization 
increases (is brought up to date) the heterogeneization decrease (potentiates itself), and vice 
versa. Some systems are directed towards an increasing homogenization (inert matter), others 
towards an increasing heterogeneization (living matter). Lastly, Lupasco introduces the concept of 
third-included like term including the antagonistic system. Third-included comes to upset the 
Aristotelian logic whose three axioms are the following: axiom of identity: A is A, axiom of non-
contradiction: A is not non-A, axiom of third-excluded: There does not exist term T which are at the 
same time A and non-A. 

The axiomatic of Lupasco, redefined the logic in this manner: axiom of identity: A is A, axiom of 
non-contradiction: A is not non-A, axiom of third-not included: There exists a third term T which 
include A and non-A 
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Based on this work, Basarab Nicolescu, introduced the concept of level of reality which 

postulates that third-included it is located at a level of reality higher than the restoring torque. It 
distinguishes two levels from realities by a rupture (discontinuity) of the concepts and laws between 
the two levels. In physics, this rupture exists between the world microphysics and the physical 
macro world.  

He adds that for each level of reality corresponds a different level of perception. Indeed, we do 
not use the same instruments of observation for the microscopic and macroscopic events. 

This concept of level of reality should not be confused with that of level of organization.  
To focus back on the topic of this communication, I make the assumption that the ceremonial 

exchange and the commercial exchange are not located on the same level of reality. This 
assumption joined the assertion of Marcel Mauss describing the ceremonial gift like “total social 
Phenomenon”, including the other forms of exchanges.  

By analogy, coordination and the co-operation would thus concern two different levels of reality.  
This glance gives existing direction to antagonisms. For example, freedom and obligation are 

two concepts which are opposed to a level but are reconciled at the level higher thanks to third-
included coalition. Coalition is neither freedom, nor obligation but it is also freedom and obligation. 
The illusion of an absolute actualization of one term compared to the other on exclude the third-
included. That is quite as relevant if one excessively brings up to date the constraints and the 
obligations by denying freedom that if one deceives oneself in an unconstrained absolute freedom. 
One like the other approach kills third-included it and cuts down the field by the possible ones. We 
could thus continue with the other antagonistic concepts with work, which this communication does 
not allow. 

It should be noted that third-included does not raise of the compromise which concerns the 
reduction on only one level of reality. 

Just like the world microphysics exists within the world macrophysic, the co-operation and 
coordination coexists. In general that which is in the world macrophysic has only to very seldom 
take account of the concepts with work in the world. On the other hand, in the case of the 
company, the manager must be able to listen, observe and act on the two levels of reality. To be 
present at these two levels of reality also means to develop two different levels of perceptions and 
to have differentiated measuring instruments and actions. 

This glance invites us to more understanding and avoids us errors such as temptation to solve 
by a contract the gift, to outsource it, quantify it, institute it… what by analogy would amount 
wanting to apply the concepts of traditional physics to the world microphysics. 

The systemic principles are always of application to the various levels of realities. The principles 
of homeostasis, finality, of border, member, totality, circularity… are always essential for us to 
describe and analyze the system and its subsystems. What we have fact is simply there to 
associate the antagonistic logic of Lupasco (third-included, antagonistic system, potentialization, 
actualization), as well as the concepts of levels of realities and levels of perception.  

Practically, according to the situations, that teaches us on the managing practices: the 
incomprehension between the hierarchical levels, the suspicion which exists on the intentions of 
the ones and others. For example, it is common that in a preoccupation with an improvement of the 
co-operation, the strategy used concerns measurements suitable for coordination and vice versa. 
The disenchantment thus generated often comes to reinforce the dysfunction. 

These observations which we can make on the level of the marketing company can be wide 
with broader organizations (main road, regional or international).  

In order to measure the width of this whole of assumptions based on the contributions of 
disciplines also varied, a work with trialectic modelling bringing into play the central themes 
approached will make it possible with rigor, to release the concepts grounds with work in the 
registers of the action, management and the attitude. 
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In conclusion, in this approach we have a conceptual and practical base to approach the 

complex relations between antagonistic topics. Indeed we have a logic, which gives volume to 
reality by the fitting of the levels of reality as well as a logic of passage between these levels, 
although discontinuous. And especially, we integrate antagonism like component of our lived reality 
and have tools allowing us to approach it with rigor. 
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Abstract: A stochastic model for a general human population dynamics is presented. Its main variables are population per 
sexes and welfare variables. These variables are considered in the UN welfare variables: Human Development Index, 
Gender Development Index and Gender Empowerment Index. The model has been validated for the case of Austria in the 
period 1999-2009.  
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1. Introduction 

In this paper we present a stochastic mathematical model studying the evolution of human 
population per sexes, in which we have introduced three welfare variables. This model has been 
constructed because, the literature review shows that there is little research on the dynamics of 
human population considering both sexes, covering demographic processes such as births, 
deaths, migration, and depending on welfare variables.  

There are some papers in which this kind of models is studied. One of them is the deterministic 
model presented by Sanz et al. (2011). In this case the model was validated for Belgium in the 
1997-2008 period. On the other hand, Sanz et al. (in press) present a stochastic human population-
dynamics model distinguishing genders and where fertility and mortality rates depend on GDI. The 
model is validated for Spain in the 2000-2006 period and applied to test different strategies in 
different scenarios to select government inversions for the 2006-2015 period.  

Here, we use the same welfare variables that in Sanz et al. (2011), that is, HDI, GDI and GEM 
which are being used by UN to determine the quality of life of a country.  

The main property of this model is that is abstract, i.e., it is transferable to any country. And this 
model is a tool for the study of human populations and their wellbeing. We emphasize the fact that 
this article presents a stochastic dynamic model in which the estimations in each period are 
obtained by means of a confidence interval given by a maximum value and a minimum value, 
which contains the corresponding real value with a specific probability. This way to present results 
provides a measure of its reliability, unlike deterministic models (Caselles, 1992). 
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2. The model 

The model reflects the influence of fertility, mortality, emigration, immigration on the male and 
female population, as well as the relation between fertility and mortality rates with welfare variables 
(HDI, GEM, GDI). These rates are calculated from input variables and the resulting population. 

2.1. Forrester's Diagram 

The relations between all variables of the model are showed in Figure 1. 

   

Figure 1: Forrester's Diagram (1961)  

The equations of the model are the same that Sanz et al. (2011) presented. We note that the 
rates are written the different form in the stochastic model but this was all achieved by following the 
method proposed by Caselles (1992). 

3. Validation 

In this section the deterministic and stochastic validation are presented. We want emphasize 
that in the case of deterministic validation we only presented the graphics, because mathematical 
explanation can be seen in Sanz et al. (2011).    

3.1. Deterministic Validation 

The deterministic validation may be considered successful since all R2 are over 0.9 and the 
relative errors do not exceed 5%. 

                                                              

Figure 2: Forecast function (solid line) given by the 
model and real data (dots) for Austria’s Male Population, 
in the period 1998-2009, R2= 0.935006, with 0.586985% 
of maximum relative error. The model is considered 
validated, since the error does not exceed 5%. 

Figure 3: Forecast function (solid line) given by the 
model and real data (dots) for Austria’s Female 
Population, in the period 1998-2009, R2=0.920724, with 
0.836716% of maximum relative error. The model is 
considered validated, since the error does not exceed 
5%.

3.2. Stochastic Validation 

The procedure to verify that the stochastic formulation of the model is validated is the following: 
• Observing that all the results have a normal distribution (for this purpose, SIGEM automatically 

programs a χ2 test). 
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• Creating a (for instance) 95% confidence interval for each result and checking that all the 
historical data are within this interval. 
The results corresponding to this validation type are presented in Figures 4 and 5. They confirm 

that the model is valid for Austria in the 1999-2009 period.            

 

Figure 4: Male Austria Population 1999-2009. Maximum 
and minimum values (solid lines) and real values (dots). 

 

Figure 5: Female Austria Population 1999-2009. 
Maximum and minimum values (solid lines) and real 
values (dots). 

4. Conclusion 

An abstract model has been presented to study the dynamics of a human population per 
genders. Three welfare variables have been included in it. These variables are submitted by the 
United Nations, HDI, GDI and GEM. 

The study was performed with two model formulations: deterministic formulation and stochastic. 
The deterministic formulation was validated with the functions obtained for the rates. On the other 
hand, the stochastic formulation introduces uncertainty in addition and calculates the reliability of 
results. Both formulations of the model have been validated with the corresponding criteria. 

In the next works the stochastic model will be used to simulate the future because it allows us to 
determine the reliability of the results. And it can help to any country on their wellbeing, or on their 
demographic problems. 
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Abstract: The contamination of ecosystems and of the living environment by toxic agents is a type of crisis issued by our 
technological society. There have been "early warnings" but they were often ignored or not fully taken into account to the 
extent they should have been to prevent worst impacts. We present here an ecosystemic approach in Environment and 
Health research that addresses a series of issues in combination. This approach is able to disentangle several levels of 
complexity while, meantime, it offers a systemic way to apply scientific knowledge into practical action.  
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Toxic agents are emitted as a result of number of anthopogenic activities. Consumers are 

exposed through various routes of absorption, to a variety of sources of a contaminant, 
indoors/outdoors and to numerous substances. Exposure does not occur separately to single 
contaminants. There are potential synergetic effects, too. There is a need to understand the 
respective impacts from each factor and to build an approach addressing the effects of "mixtures" 
of multiple agents, the way they are encountered in the daily life.  

We will present here our ecosystemic approach in Environment and Health and scopes of work 
that highlight how it is applicable to practical action. This research is of the "finalized" type. It 
combines fundamental research with services to the community; aimed at a better protection of 
ecosystems and of human beings.  

Among the features of our approach, it bridged both fields since its very start, contrary to classic 
academic research in which bodies of knowledge were partitioned. This feature revealed to be 
rather powerful on the way to the goals.  

It addresses all sources of exposure and various exposure routes. A special attention is paid to 
social vulnerabilities as well. Studies of the exposure to pollutant(s) according to socio-economic 
status (SES) showed that higher level of exposure to several contaminants can occur in lower SES 
groups in combination with other determinants of health, nutrition, housing and well-being in 
general. A series of "physiological" vulnerabilities could be identified in the developing child and 
accounted for. Additional tool performs validation exercises. It is able to distinguish and to quantify 
the respective contributions to lead body burden that result from external degree of exposure vs. 
these from internal transfers of the pollutant over time and age. The approach developed into a 
generic approach for metals and the issue of concomitant exposure to "cocktails" of contaminants 
such as metals and organic compounds is being addressed.  

These features are needed in the field of environment and health risks. Indeed, European policy 
and Action Plans have now recognized that integrated strategies are necessary to handle 
environment and health issues. However, institutional opening to inter- , and trans- disciplinary 
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approaches remains recent. Since decades, classical monitoring strategies and epidemiological 
surveys had worked with single-contaminant approaches and with one source and one route of 
exposure at a time. Bodies of knowledge were partitioned in academic research and policy-making 
was managed separately.  

On the contrary, to address complex situations, we disentangle various layers of complexity that 
are still black-boxed in current approaches. This can be effort- and time- saving.  

"How clean is really clean"? The relative efficiency of a degree of protection can be estimated 
within the ecosystemic approach, based on a number of factors together. The approach questions 
whether regulated "normal" limits of certain parameters do provide the level of protection of the 
population and of the environment to the extent that is expected from or do not and how much 
these numbers should be reduced further, in situations where the need for additional safety 
measures is identified.  

In the field of chemical risks evaluations, our framework answers to the issue of the availability 
of good human data, by introducing strengthened criteria for evaluating and using epidemiological 
data. With reference a type of crisis created by our technological society and management, the 
approach opens a way toward more environmental equity and better governance. 
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Abstract: The modern world is facing a global crisis that encompasses socio-economic problems as well as environmental 
degradations. This crisis has important impacts on the French housing sector. Using a systemic representation of 
sustainability that breaks with the economic myths of modern development, this work aims at elaborating a new tool for 
managing the crisis, in the housing sector specifically. The “systemic compass for sustainability evaluation” is then proposed 
as a management tool as well as an assessment grid and is applied to two housing projects.     
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Modern development is mainly supported by a particular economic model, which has evolved 
since the nineteenth century. This economical system is itself the expression of a specific 
worldview and, in particular, some beliefs that have influenced our cultures and our way of seeing 
the world. The economy is, indeed, a reflection of how societies, families and individuals manage 
their resources, their “house” (oïkos), influenced by their own values. Existence and part of cultural 
practices as gift exchanges, equity in the resources distribution, limits to resources consumption, 
etc. are manifestations of a society’s values through its economy.  

Grand and al. (2003) state that the modern economy is based on three major beliefs. The belief 
in the market efficiency, developed by Friedman (1912-2006), the belief in an inexorable social 
evolution toward the maximized well-being of the largest number, advocated by Hayek (1899-
1992), and the belief in the supremacy of material goods over spiritual goods, introduced by 
Bentham’s utilitarianism (1748-1832).  

The economic model of modern development is now largely reduced to these three myths, 
leading to a perception of a human being mostly motivated by material and individual 
considerations. The development’s ultimate goal is then to maximize the individual’s material 
wealth.  
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The development of new technologies in physics, biology, genetics, and chemical and nuclear 
fields have supported, encouraged and reinforced the possibilities of achieving this finality with the 
industrialization of goods’ production and means to secure them. 

Therefore, happiness and wellbeing are considered in a quantitative way, which explains the 
international success of the Gross Domestic Product (GDP) as the ultimate indicator of a good 
economy, and thus, a good development. 

Several consequences of these three myths can be observed on the ecosystem as well as on 
the social system.  

On the ecosystem, the natural resources needed for this eternal growth of the couple 
production-consumption are showing their quantitative limits. Already in 1962, the Meadows’s 
report (Meadows, 1979) explained, with a systemic approach applied to the earth system, that this 
economic model was not sustainable in the long term. At that time, this report was only a prediction 
but it is today demonstrated that biodiversity is indeed dramatically decreasing. 

On a qualitative level, new technologies, chemicals in particular, and the enormous amounts of 
wastes have polluted all the ecosystem compartments: air, water, soils and food chain. As a 
boomerang effect, the environmental pollutions lead to huge public sanitary problems such as 
respiratory diseases, cancers, food contamination, water pollution, etc. 

As a result, the negative environmental consequences of this economic model are now spoiling 
the growth’s myths. The rise of social inequalities and unemployment, the economic crisis and the 
financial scandals are revealing the faults of this system.  

These two kinds of troubles, social and environmental, are revealing the tremendous difficulty in 
managing a global system where responsibilities have become much diluted, and environmental 
and sanitary risks are increasingly harder to quantify, predict and manage.    

To resolve these new systemic problems, two different kinds of solutions are proposed. They 
however claim the same concept of sustainable development.  

In the housing field, the study of the major “sustainable” solutions shows that they do not deeply 
challenge the myths of modern development. Instead, they reinforce two important components of 
modernity: the predominance of expert systems and spatiotemporal distance between actions and 
their impacts (Giddens, 1994). Consumers, then, must trust the opaque indicators like logos, 
labeling, normalization, marketing etc. that decreases further their sense of responsibility and the 
ability to manage their own environmental and social impacts. 

The present work tries to build up an assessing method for sustainability as a tool to manage 
the change toward the new paradigm of sustainability. Starting with a systemic representation of 
the concept of sustainability (Renault, 2010), we combined the “12 guiding principles of systems”© 
from the Group of Intervention and Research in Organization of Systems (GIROS) and the 
systemic approach of human communications (Mucchielli, 2006; 2007).  

This resulted in the definition of three criteria regarding the elaboration of sustainability indicators: 
the paradigm underlying the assessment (systemic versus positivist), their purpose (local 
management versus global management), and the indicators visibility (direct visibility versus via 
expert systems).  

The implementation of this method to the French housing sector enables to identify three major 
stakes for housing sustainability: the discrepancy of purposes between actors, the lack of visibility 
concerning flows and their impacts, and the focus on some aspects only of sustainability. Based on 
this observation, a "systemic compass for sustainability" (Figure 1) has been designed. The 
originality of this tool is to take into account the actors ‘representation of sustainability issues, 
inciting them to build a common and systemic representation of the project.  
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Figure 1: "Systemic compass for sustainability". 

 

The “integration” pillar corresponds to the long term goal of the project which must integrate the 
environmental (energy, water and biodiversity) and societal dimensions of sustainability. The 
“visibility” pillar concerns the capacity for stakeholders to manage their own impacts which is made 
easier by local life cycle for materials as well as energy and water production – consumption cycle. 
The “cohesion” pillar is about the management tools the group can use to reinforce the precedent 
issues of ownership capacity: consultation, choose of engaged partners, opening to different 
cultural archetypes in the sense of Mary Douglas (Calvez, 2006). The tool can be used as a 
support to build, in a participatory way, the most adequate solutions for a specific project. 

Two case studies are presented in order to compare this systemic vision of sustainability with 
concrete housing projects in two different contexts. The first case concerns nine social houses in a 
small French village. The construction uses wood and hemp for the structure and the insulation of 
the walls. The heating is partly generated by a geothermal source. The promoter and the architect 
were both convinced of the importance of environmental issues but not the inhabitants or a majority 
of the builders. The second case is a family house with few financial resources but with strong 
environmental convictions. They assumed all together the roles of promoter, builders and 
inhabitants.  

The results show that the social houses case, with its amount of institutional, economic and time 
constraints fails in generating cohesion around the environmental purpose of the project. The 
crucial point seems to be the lack of integration of the inhabitants, which play an important role in 
the energy consumption. Additionally, the major use of industrialized products makes the products 
traceability very difficult and therefore the impacts visibility too. 

In the case of the family house, the economic constraint was balanced by the possibility to 
extend the life cycle of the house over the years depending on the family’s needs and resources. A 
strong social network and the use of local resources (sun, wind, water, and construction materials) 
contributed to lower the cost of the house. Moreover, these factors increased the visibility of 
environmental impacts. Twenty years later, the house is totally autonomous in energy and water, 
treating its water and processing its organic wastes. 

In conclusion, an attempt was made to shed light on the subtle and invisible line that separates 
the paradigm underlying sustainability and the one underlying unsustainability. It seems that the 
"systemic compass for sustainability" may be used to manage housing projects toward such 
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change. By helping to modify the decisions makers’ representation and eventually the one of all the 
stake holders, this tool widens the range of possible solutions. 
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Abstract: Currently, organizations evolve more and more in a context of turbulences and shocks. The capacity to bounce 
back in these situations concerns resilience. Most of the time, it is evoked in trajectories of personal life. We start from the 
assumption that resiliency also fits in organizational contexts. How to manage turbulences and destabilizing events is the 
challenge. New organizational designs relay the current ones and new paradigms will emerge. 
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We are engaged in major changes and ignore the outlines of those. This phenomenon is 

amplified by globalization. Individuals and organizations are confronted with many upheavals. The 
challenge relates clearly to survival of organizations; economic and social resilience constitute an 
important key of it. The capacity to bounce back in these situations concerns resilience. It is not it 
has been part of human behavior for long. Most of the time, it is evoked in trajectories of personal 
life. We start from the assumption that resiliency also fits in organizational contexts. New 
organizational designs relay the current ones and new paradigms will emerge. Let us approach 
resilience, behaviors in a crisis context, resilience trajectories and perspectives in a turbulence 
environment. 

1. Plural resiliencies 

Let us note that the concept can be found in various disciplines. In the beginning it occurs in the 
physics sciences. By analogy the concept was extended to other disciplines such as metallurgy, 
psychology, ergonomics, ecology, economy, data-processing… In the current language resilience 
is defined as the art of bouncing back. Let us successively keep the definitions given by Boris 
Cyrulnik and the definition given by Stephan Vanistendael and Jacques Lecomte. The first one 
defines it as “the capacity to succeed in living and to grow in an acceptable way in spite of stress or 
adversity which normally entails a serious risk of a fatal outcome. The second one defines 
resilience as “the capacity of a person or a group to be projected in the future in spite of 
destabilizing events, difficult living conditions, sometimes severe traumas.” They highlight the 
individual, the group and the community role. They take into account the interactions between the 
individual and the environment which surrounds it. It is a combination of interior force, support of 
outside and training starting from the gained experience. The organization can adopt different 
attitudes with regard to disturbing or disruptive events (Teneau & Koninckx, 2010, pp. 21-29). 
Experienced as a threat they carry perspectives for deconstruction, while experienced as an 
opportunity they open the perspective for creation or rebuilding. 
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2. The context 

In the wake of the changes and ruptures, we note a significant number of people and teams 
battling against stress, obsolescence and burnout symptoms. The professional environment and 
careers paths are more than ever chaotic. How do individuals behave in situations of 
disequilibrium? The concept of resilience highlights the capacity to anticipate and rebound towards 
difficult situations. Systemic constitutes an interesting contribution to approach resilience within 
organizations. In the “General Systems Theory” Ludwig von Bertalanffy studies systems in 
equilibrium, i.e. systems which are subject to a set of fluctuations which brings them back to the 
same stable status for given conditions. For systemic rebuilding is connected with the mechanisms 
of regulation and the processes of homeostasis. How to bring the unit back to its initial state, 
ensure its survival or find a balance? Practices, habits and rules will play a central role. The 
mention or the reference to a construction of a completely different nature (another logical level) is 
rather to connect with “mutations”. Indeed, it could be that the internal or external shock could be 
an opportunity to see the emergence of a new order, a total transformation, a kind of rupture. 

3. Behaviors within the system crossing crisis 

The upheavals within the organization whatever their number, nature and diversity challenge 
individuals and teams. According to their intensity, they can take on the appearance of crisis. In 
similar context, the system to which the person belongs is shaken. The person is challenged at the 
level of the personal and individual identity. From the moment that identity vacillates, it enters in 
crisis and a loss of membership settles: (the identity crisis). How actors represent their organization 
is not immune; organizational identity is also challenged. It is growing over the constant changes 
taking place within the organization. It emerges from the process of the three components 
(strategy, management and structure and its implications understood as a sudden “de-idealization” 
of the organization identity. The deregulation of the organizational identity is expressed among 
members by feeling confusion and discontinuity of the identity whereas the organizational identity 
produces sense. Exactly as the identity of an individual in a given social context is largely 
connected to its role in this context, the identity of an organization is largely related to its mission 
and its activities to achieve it. This “confusion of identity”, as called by Erikson, is an apparent sign 
of the loss of identity, the “desidentification” of the organization. During these moments of 
turbulences, what can make sense to the activity is under strain. A deconstruction of sense as well 
as an attack to the identity take place. A feeling of confusion and discontinuity of the identity can be 
observed, although this phase of imbalance is not negative or regressive in itself. It may be 
beneficial, stimulate the emergence of innovations and cause maturation. It joins the Chinese 
concept of “crisis” represented by a double ideogram meaning at the same time danger and 
opportunity. Whereas the individual find it difficult to identify and produce sense around the 
evolution of the organization and to establish continuity, a space for an identity redefinition opens. It 
makes it possible to regard the periods of turbulences and crisis as moments of intense transitions 
during the gestation, amplification, demonstration and regulation of the crisis. During this crisis 
crossing a choice appears: turn inward and let the event take place or exploit the resilience 
capacity to face it and grasp the opportunity to bounce back. Generally the emotional tensions play 
a determining role during this period. They influence the representation of the reality. The capacity 
of individuals or teams to living and developing by overcoming its traumatic events involves ways of 
resourcing: internal and external. The capacity to review its own routines whenever people are 
confronted with unexpected and perturbing events is the expression of a reliable organization. For 
Karl Weick, it supports the presence of a collective conscience stimulated by processes of 
connection and relations between the individuals. Hence the interest to observe interactions, within 
the system. The capacity to bounce back within the organization is carried out by: the “toxic 
handlers”. They take on them the “sufferings” of the actors of the company. They take part in the 
installation of resilience strength. Thanks to their capacity of compassion, they can become a 
central or single point of contact within the organization. They are catalysts of their own suffering 
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and the organization sufferings. With the compassion we enter a mode of commitment in the 
action, which is characterized by a tension between “calculation” and “off - calculation” (Teneau & 
Koninckx, 2010, pp. 171-176). The emergence of a kind of “psychological contract” can be 
observed in which the individual and the organization can invest, namely the commitment. The 
commitment is based on a kind of partnership “emotion - thought”. The mental models are also to 
take into account because those influence the behaviors, the rules within the organization, as well 
as the commitment of the actors. 

4. Resilience trajectories 

Resilience constitutes an open door with the rebuilding of the individual and organizational 
identity. The context, the situation, the events register resilience through time. This one is not 
obtained by decree and does not operate at once. This is why it is more adequate to speak about 
“pathways of resilience”. Resilience is a process in opposition to an acquired status. Far from being 
linear, this process includes distinct phases and sequences. The rhythms can be different and 
flashbacks are available. The needs of the “bereaved” are specific to each stage. Never definitively 
acquired, resilience is a capacity which results from an evolutionary dynamic process during which 
the importance of a trauma can exceed the resources of the subject. We talk about “trajectory” of 
resilience and distinguish resilience of type 1 from resilience of type 2. The resilience of type 1 
deploys the capacities to mobilize the resources in order to find a state of balance anterior to the 
shock and within acceptable limits. The capacities to mobilize the essential resources to cross 
turbulences of the situation and to find a new balance in rupture with the previous situation 
concerns the resilience of type 2. The trajectories of resilience, far from being isolated, fall under an 
organizational context and constitute a part of change. The evaluation of the system makes it 
possible to identify suitable strategies according to the phase of the crisis. 

5. Conclusions 

Resilience is registered in the history of humans and their organizations. The challenge is the 
management of the destabilizing event and the creation of favorable conditions at its emergence. It 
is essential and can be regarded as a “driving resource”. Resilience gives access to a particular 
glance on the organizational behaviors. The contributions of the trajectories of resilience invite to 
another reading of change and crisis management as well as management of continuity. 

And to conclude, a free translation of Pierre Bricage’s words at a conference devoted to survival 
of the living organisms and the adaptation of human systems to change and aggression: “Any living 
organism is an indissociable organized system from their survival environment. Permanently, any 
living must re-build its organization and re-create its autonomy; it is unceasingly dependant on its 
external environment of survival in which it regenerated continuously itself. In this environment, it 
draws matter, energy and information; it is integrated within a food chain. Before being able to 
survive itself in its descendants, it must initially stay alive and survive, by extending its existence 
beyond the unbearable events which can involve its disappearance.” (Bricage). 
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Symposium S. Design and Self-Organization in the Emergence 
of Effective Organizations 

Chair: Raul Espejo, World Organisation of Systems and Cybernetics 

The purpose of this symposium is reflecting, among other aspects, upon policy-making, values, 
technologies, relationships, communications and interactions in the emergence of effective 
organizations. 

Most organizations, whether commercial enterprises, third sector associations, public sector 
institutions, cities, multi-institutional set-ups and, in general, all kinds of organizational forms are the 
outcome, to different degrees, of design and self-organization.  The focus of this symposium is on the 
clarification of ‘different degrees’. We can say that some organizations, such as government 
institutions, are likely to need a good deal of design, while community organizations, such as cities 
and NGOs, are likely to be dominated by self-organizing processes. However, both types of 
organization structures have advantages and disadvantages.  The development of free for all, Wild 
West type of cities is likely to be painful and costly, at the same time, imposing formal, rigid, 
structures to their development is likely to make them unattractive and unresponsive; to a large 
degree they are the outcome of local problem-solving dependent on location, resources, politics and 
so forth. On the other hand, too strong planning and control of government bodies is likely to make 
them unresponsive. But their unregulated development is likely to support corruption and chaos. In 
either case, the emergence of effective organizations requires designing top-down structural and 
processual innovation and enabling bottom-up high complexity self-organization processes. In 
between the extremes of cities and public institutions we may think that market oriented enterprises 
offer a good balance between design and self-organization. For instance, the current restructuring of 
institutions such as the National Health Service in England appears to be driven by the belief that 
stronger markets are likely to increase its performance. There is also the belief that the old designs, 
built on centralized structures, are the culprit of its current under-performance. The question is to 
what degree policy-makers recognize that free health services for all the population imply both 
organizational design and flexible markets. Increasing our understanding of how to deal with these 
two aspects is the purpose of this symposium. This Symposium wants to achieve a good balance 
between theoretical and empirical approaches to the issues of design and self-organization. 
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Abstract: An innovative approach to the assessment and design of organizational structures is proposed. For that purpose, 
the measurement of the fractal dimensionality of living organisms, as used in biology, is applied to social organizations. We 
ascertain the fractal dimensionality that is optimal in terms of the adaptiveness and fitness of organizations. On that basis, a 
Theorem for an Optimal Structuring of Organizations is formulated. This theory furnishes a benchmark by which 
organizational diagnosis and design can be improved.   
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1. Introduction 

The search of optimal structures for organizations has been an ongoing concern in the social 
sciences. Optimization theory has provided solutions, but these have always addressed very 
specific organizational problems, not the issue of overall optimality in terms of the adaptiveness 
and fitness of the organization as a whole. The purpose of this paper is to propose a new 
approach, grounded in system theory, for assessing and ultimately also for pursuing such a general 
optimality of organizational designs. 

2. The Question and Established Modes of Dealing with it 

The question “Are there optimal structures for organizations?” has recurrently been posed in 
this general form. The answers have varied, but to date the tenor has been: “No, there is no 
generally optimal structure. Probably there is an optimal structure for each organization. But we are 
still looking for a solid theory to ascertain that.”  

In the past, the question of organizational optimality has been considered discussible only in 
very specific and therefore limited contexts. The more famous examples are linked with the 
optimization of organizational processes, e.g. routing problems, resource allocation problems, and 
control problems. Applications of this type have resulted in substantial improvements as far as the 
economic use of scarce resources is concerned. The types of problems of enduring structures, 
which have been studied in terms of optimization, are different: 

• Single-objective optimization: Under this title the classical types of optimization can be 
subsumed. A typical case is the question of the optimal span of control in a hierarchy of agents 
with largely uniform tasks (e.g., the optimal number of salespersons in service centres for a 
market).  
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• Multi-objective, multi-parameter and multi-level optimization: Large and complex logistic 
systems may call for “multiple-issue” solutions which allow for an overall optimum, taking into 
account different objectives at the same time (e.g., a postal system where cost, time and 
ecological performance may be the pre-eminent criteria, and where a structure of distributive 
centres with several levels may be considered). Solutions for this type of problem involve multi-
objective, as well as multi-parameter and multi-level optimization in a combined mode. 

It must be noted that only a subset of the optimization techniques can provide “optimal 
solutions” in the strict sense of the word. Most of the more complex solutions mentioned are 
numerical and only approximate optimality. In other words, it is known that these solutions are 
close, often very close to the theoretical optimum, although that theoretical optimum remains 
unknown. The exact boundary between the cases with “optimum” solutions and those with “close to 
optimum” solutions is given by the theoretical limit of feasible computation, which establishes the 
physical limits of analysis. Essentially, the use of heuristic methods is motivated by the question as 
to whether the decision problems which are part of these optimization problems are “NP-
complete”1. This means, to put it in a nutshell, that an exact solution of a given optimization 
problem is possible if one can construct a polynomial algorithm  which can solve all the decision 
problems of the complexity class in focus (cf. Garey/ Johnson 1979, Wegener 1993). 

Another approach to the search for optimality has been multidimensional structuring. In 
principle, optimization can be applied to multi-dimensional problems, as has been said: Multi-
objective optimization is a case in point. When we talk about “multidimensional organization” we 
mean something different: We indicate the simultaneous structuring of an organization according to 
different structuring criteria. Even though multidimensionality has contributed substantially to 
absorbing complexity, the question of an optimal degree of dimensionality remains open. In fact, it 
has barely been addressed. 

3. Idea for an Innovative Approach and Hypothesis 

If we ask “What dimensionality is optimal?”, organization theory itself cannot provide us with 
satisfactory answers. We have to take recourse to the natural sciences, as General Systems 
Theory and Cybernetics have done more often2. Once more biology appears to be a reliable 
source of knowledge. 

This approach is based on the following idea: If the fractal dimensionality (known as the 
„Hausdorff-dimension“, in acknowledgement to its originator (Hausdorff 1918) of living organisms is 
optimal (as proposed by biology; see:  M. Sernetz), and if optimal structures are invariant across 
different domains of reality (as claimed by systems theory; see: J.G. Miller and S. Beer) then the 
benchmark for the optimality should be the size of that dimensionality.  

Recent biological studies teach us that living organisms (plants, animals, humans) are 
structured in a fractal mode: Their metabolism, breathing, blood circulation and other vital functions 
are optimized by these fractal structures.  

The dimension of a fractal can be ascertained by determining its conventional measures with 
the help of increasingly fine yardsticks, and by ascertaining how much the measures grow as a 
function of this refinement. Real biological objects can be measured in this way, whereby their 
fractal dimension can be determined. Biometric studies have ascertained that the metabolic activity 
of living organisms follow a law of power, expressed by the following formula, which has been 
derived from empirical evidence (after Sernetz/ Justen/ Jestczemski  1996,  Jestczemski/ 
Bolterauer/ Sernetz 1997):  

M = LD, where 2,2 > D > 2,3.  (1) 

M is the metabolic activity, measured as the organism’s throughput in Joule per second, and L 
is the length of the organism. D is the fractal dimensionality of the organism. On the basis of 
measures of multiple species, Sernetz and his team at the University of Giessen ascertained an 

                                                        
1 NP stands for nondeterministic polynomial time. 
2 Cases in point are Anatol Rapoport‘s exemplars of mathematical modeling in biology and the social sciences, as well 

as James Grier Miller‘s Living Systems Theory and Stafford Beer‘s Viable System Model.  



370 Markus Schwaninger 

CC: Creative Commons License, 2012. 

allometric exponent of b=0,74, measuring the progression of throughput in Joule per second, as a 
function of body volume in litres. Expressed by the length instead of the volume, the applicable 
exponent is D=3b=2,22, which denotes the growth of the metabolic rate as a function of the length 
of an organism. On the assumption that the extant living organisms are optimally structured, 
Sernetz concludes: An optimally built organism must be 2,22-dimensional (Sernetz 2000). In other 
words, according to this theory, for optimally built organisms the law of power must be: 

M = L2,22. (2) 

If the structural laws governing the behavior of social organizations and living organisms are the 
same, and there is a large body of evidence indicating that they are, then we can make use of a 
powerful isomorphy (i.e., structural invariance):  

Similarly to an optimally built organism, an optimally conceived organization should exhibit a 
dimensionality of about 2,2 to 2,3. Then, the hypothesis to be tested is:  

An optimally conceived organization shows a dimensionality between 2,2 and 2,3. 

4. Test of the Hypothesis 

The first approach taken has been to test whether a structural arrangement already proven or at 
least considered optimal is in accordance with the hypothesis. 

The organizational model chosen for this purpose is Beer’s Team Syntegrity model, a structural 
framework for an optimal structuring of interactions and communications in large, self-organizing 
groups (Beer 1994). At this stage, Team Syntegrity has been extensively tested; about 500 
applications have been realized, several of which have been explored scientifically (Examples: 
Beer 1994, Hechenblaickner et al 1995, Espejo/ Schwaninger 1998, Schwaninger 2003). By and 
large, the theoretical claim that the Team Syntegrity architecture is prone to optimize interactions 
and communications in large groups (cf. Jalali 1994) appears to hold also on empirical grounds. 

The test of the hypothesis has been carried out in terms of a calculus of the fractal 
dimensionality of the Team Syntegrity architecture. The calculus is based on the icosahedral 
architecture for an “infoset” (i.e. a group of participants) made up of 30 individuals.  These are 
represented by the 30 edges of the icosahedron and organized in 12 groups (which correspond to 
the vertices of the icosahedron). Each individual is a member of two groups as a player and of two 
further groups as a critic, as well as an observer of certain groups of which he or she is not a 
member. The details of this calculus will be presented in Symposium S of the conference 

The result of this calculus is surprising: The dimensionality of the Team Syntegrity architecture 
amounts to 2,1658. This result corroborates the hypothesis so strongly, that the initial hypothesis 
can be slightly revised. Now a Theorem for an Optimal Structuring of Organizations can be 
proposed. It says: 

1. The fitness of organiziational designs can be assessed on the basis of their fractal 
dimensionality. 

2. An optimal organization structure shows a dimensionality of approximately 2,22. 

5. Conclusions 

The Theorem for an Optimal Structure of Organizations opens up new prospects of a more 
rigorous assessment of models of structure proposed by theories of organization3. But it also 
enables a better-founded evaluation of concrete structuring options, as well as a theory-based 
design and implementation of structural models in practice. The implications for the methodology of 

                                                        
3 The theorem formulated here should be submitted to further tests. In addition, follow-up research should address 

several important questions, two of which shall be pointed out here. The first question is: What are operational measures of 
fractal dimensionalities, and how can they be achieved? The second question is: To what degree can the optimal 
dimensionality vary as a function of the properties of an organization, such as the cohesiveness or diversity of goals, values 
and preferences of its members? 
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organizational structuring could be substantial: The optimal Hausdorff-dimension furnishes a 
benchmark by means of which the better variants can be sorted out. 
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1. The emergence process 

The purpose of this contribution is to make clear what it means to practice leadership in 
accordance with chaos theory and complexity theory. First we will discuss some concepts like 
attractors, non-linearity, self-organization, the edge of chaos and paradox.  Sometimes these 
concepts will be underpinned by insights of the Viable System Model and Viplan. 

Chaos theory is an explanation of the behaviour of a system that can be described by nonlinear 
equations where the output of one calculation is taken as the input of the next. After multiple 
iterations the calculation takes on the characteristics of non-linearity and becomes specifically 
unpredictable while at the same time remaining in a determined pattern. The chaotic patterns that 
emerge seem to be bound by the influence of a “strange” attractor. The behavior within the system 
is a paradox in that it defies specific long-term prediction while at the same time demonstrating 
consistent long-term patterns of organization (Burns, 2002, p. 44). 

According to Goldstein et al (2010) emergence is a cyclic process whereby one experiment is 
tried, followed by another, and so on, as experiments are extended and interwoven throughout the 
system. The seeds of emergence through recombination become established in a local, limited 
regime, and only then can make onslaughts into regions that more and more cut across the whole 
space. 

In general […] the emergence process can be understood in terms of four non-linear phases of 
activity. These four phases are:  

Disequilibrium Conditions: the emergent order occurs only when the system is in a state of 
criticalization or disequilibrium.  In organizations this can be done by recruiting new sources of 
energy (e.g. members, suppliers, partners and customers), by shaking up the organization and by 
providing new sets of challenges that cannot be mastered by hewing to existing procedures. 
Another way to trigger these conditions is by integrating a high degree of diversity and difference, 
that is, informational differences into a single program disrupting radically participants existing 
patterns by questioning. 

Amplifying Actions: the key is to live with –and even embrace-  the discomfort of disequilibrium. 
A certain threshold of disequilibrium must be crossed. Marion (1999) calls this a critical mass. 

Recombination: here they refer to the Gaia theory of Margulis and how inventors work. 
Instituting Stabilizing Feedback: as top-down and bottom-up emergent structures interact, self-

reinforcing feedback strengthens those structures that support the system’s sustainability, while 
negative feedback suppresses structures that don’t. Both positive and negative feedback from the 
market constrain an emerging business venture, influencing which internal processes survive and 
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which will not. These theories emphasize circular causality; the environment influences the system 
that in turn influences the environment. 

2. Model of the Chaotic Organizational Environment 

The question remains: What is the use of all these computations for managers and leaders in 
practice? System thinking can help explore answers to this question. Espejo & Reyes (2011, p. 17) 
state that system thinking is a way of thinking that sees phenomena in context. They distinguish 
between the black-box type of description of systems and the operational description of systems, 
which are complementary. In the operational description control is understood in terms of self-
organization and self-regulation. But black-box type of description is driven by control. This is a 
loaded term often related to hierarchical relationships and structures (p. 99). That is why they use 
the term cohesion function.  

A strange attractor can be considered as the ultimate purpose and core values of systems 
(Burns, 2002). Within the Strange Attractor Zone the system continuously self-organizes and 
invents ways to articulate its core values as it fulfills its primary purpose in response to a dynamic 
environment. The collection of agents engaged in this primary purpose, using the agreed upon 
schema to fulfill it, is called the legitimate system. Negative feedback loops prevail in this system. 
The legitimate system evaluates productivity of the agents and their schema (rules) through 
negative feedback loops.  Self-organization, however, is not hierarchically driven. Instead it is a 
process of system transformation that is self-generating. Self-organization happens when a work 
group or an organization is facing a challenge and is allowed to respond to that challenge in a 
spontaneous, unshackled manner. The issue, then, is not how to pressure a system to change, but 
how to unleash the system’s self-organizing potential to meet a challenge (Goldstein, 1994). 

According to Goldstein (1994), the boundaries of the nonlinear system must be firm and non-
permeable enough to keep the system intact as a unique system. One can also say to keep the 
identity (what it is) intact.  Paradoxically, however, the boundary also must be permeable enough to 
allow nonlinear conditions from the environment to affect the system. The boundaries contain the 
internal processes. 

To summarize, self-organization takes place in nonlinear systems if obstacles are removed and 
boundaries of the system are firm yet permeable enough to allow exchange with the environment. 
However, self-organization will take place anyway as people find their way around as control freaks 
know to their despair. According to Marion & Uhl-Bien (2002) in what they call Complex 
Leadership, a fundamental tenet of this kind of leadership is its movement away from control. More 
specifically, transformational leadership sees control as top down, and at the discretion of the 
leader; complexity theory sees control as bottom-up and imbedded within the dynamics of the 
system, and is enabled by the leader.  

In the VSM there is a System 3, called Cohesion at each level of recursion. Here autonomy and 
self-organization of the primary activities and cohesion of the whole system are complementary.  

3. The do’s and don’ts of Leadership 

Now that we understand better some ‘abstract’ concepts beyond chaos theory, let us see what 
is involved in leadership from the perspective of variety engineering (see Figure 1 and Losscher 
2011). This is a loop that needs more research. 
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    Figure 1: Leadership in cybernetic terms (Losscher, 2011). 

 

First the do’s, also based on Goldstein (1994) and Goldstein et al. (2010): 
-Shortening the path length between all the nodes of any network can be achieved by adding 2 

percent more links randomly than already exist. 
-Require firm but permeable system boundaries for self-organizing. 
Providing these conditions for self-organizing is part of steering from the rear. This can for 

instance be done according to the VSM and Viplan insights. Marion’s rules of thumb can be helpful 
to get a feel for where the attractors might be. Once the big picture of the legitimate system is 
known one can go into more detail. Paying attention to the development of shadow systems and 
being alert for weak signals and small changes is important here. 

-Interrupt equilibrium-seeking processes 
-Amplify departures from equilibrium 
-Challenge a system to restructure its mode of organization 
-Contain an element of unpredictability 
-Instead of consensus-seeking as the means toward participation, non-consensus-seeking by 

difference questioning can lead to spontaneous participatory structures. Difference questioning 
emphasizes the differences (of opinion) between people. 

-Activate nonlinearity to prompt system change and let the system seek its level. 
Second the don’ts, based on Goldstein (1994): 
-Do not impose change hierarchically (the VSM is non-hierarchical in nature). 
-Forget about ‘unfreezing’ and ‘refreezing’. In daily life this is highly unhygienic. 
-Instead of emphasizing planning, change is an evolving strategy utilizing chance, accidental 

events, serendipity, play and even absurdity (“Chance favours the prepared mind”, HL). 
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This list emphasizes why courage in leadership is an important issue. But it does not mean that 
amplifying self-organization is the equivalent of a ‘laissez-faire’ leadership style.  

To the contrary; it is hard work not knowing where it will end.  
More rigorous research and experimentation have proven that emergence hardly comes about 

spontaneously – instead, it demands rigorous containing, constraining and constructional 
operations. Accordingly, our interpretation of leadership’s role in emergence is not passive, but 
instead is active and generative (Goldstein, Hazy & Lichtenstein, 2010, p. 14). 

4. Conclusions 

Leadership is finding a balance through variety engineering, placing the right kind of system 
(nonlinear) under the right set of circumstances (discomfort of disequilibrium) and making clear the 
context (boundaries) and the content (difference questioning). It also means being sensible for 
small changes and weak signals that can have a big impact.  

Being self-confident results from being aware that some things will never (or hardly) happen. As 
Beer and Ashby already stated, if a constraint exists one can benefit from it. 

In the legitimate system it is important that internal agents know and agree with the purpose, 
core values and the boundaries of the system. In other words the agents have to know the context 
and content. For the rest it is facilitating the conditions and challenging the system where 
emergence, self-organizing and self-regulation can take place and not getting in the way. 
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Abstract: In knowledge communities, the opportunity to share ideas may be limited (by distance, culture, power 
relationships or even access to means of communication). Therefore this procedural knowledge (“know how”) may be 
translated into propositional knowledge (“know that”) for sharing more formally. However, there are difficulties in 
communicating what people “need” to know and not least, in convincing those with power of the value of that knowledge.  

A research organization provides knowledge services to its clients, both “knowledge as a commodity” (reports, papers) and 
“knowledge as knowing, practice” (access to subject experts, sharing of expertise in projects).  Knowledge is viewed at once 
as a commodity and also as praxis; both aspects of knowledge need to be used effectively, to meet the organization’s remit 
and help justify its continued existence.  Strategies and procedures have been created to take advantage not only of explicit 
knowledge in a “knowledge as a commodity” sense, but also to attempt to capture what is “known and used”.   However 
there is a strong feeling that this tacit knowledge, although important, is difficult to grasp and it is difficult to justify its value 
within and outside the organization. 

There is concern within the research organization with issues which influence how knowledge is defined and used. Their 
attempts to capture and share knowledge expose an objectivist view of “knowledge as a commodity”, in the use of 
repositories of published works, databases of contacts. This view influences mechanisms set up to share “knowledge as 
practice”: the use of communities of practice, subject experts, e-profiles and blogs. This is evident in how they consider the 
possibilities of capturing and using tacit knowledge; subject experts are considered to be “resources” from whom this 
knowledge is to be extracted. One of their issues is how to make these knowledge management devices more effective.  
Another issue is how far capturing tacit knowledge is possible within the constraints of the organization. 

We suggest in this paper that an interpretivist approach will be more effective in helping those involved to think about what 
knowledge means for them, how effective current knowledge sharing mechanisms are, and about the checks, balances, 
obstacles, external influences and power relationships which affect their points of view and their ability to improve the 
sharing of knowledge as they see it. The interpretivist approach focuses on developing shared understanding in specific 
contexts, interpreting human experience, and giving participants ownership of their own investigations. The value of 
interpretivism is in the more nuanced considerations of: boundary, appreciation, the value of surfacing the hidden 
assumptions and engaging in learning. 

Taking as a starting point these issues around knowledge sharing in the organization, an action research study was carried 
out using the Appreciative Inquiry Method (AIM). This methodology is based on the work of Vickers (1965) on appreciation, 
and its emergence from the norms and values of participants in a given situation. Appreciative Inquiry Method (AIM) is a 
process of inquiry, in which participants arrive at a shared understanding of the situation of interest. It claims that 
discovering “tacit” or subjective aspects of knowledge is more appropriate to addressing complex problems than rationalist 
approaches.  The methodology consists of framing an issue or question through a series of interactions with participants 
and identifying (with accommodation of differing views) relevant systems within the situation of interest.  Activity models are 
produced for those thought to be most relevant to the area of focus.  These identify the situation which ought to exist and 
are used in comparison with the existing situation, as the basis for further learning and modeling.  AIM adopts tools and 
techniques from Soft Systems Methodology (SSM), developed by Checkland (1981, 1999) but differs from SSM in important 
respects. The goal of action research conducted using SSM is to do with possible actions that can be taken in the situation, 
with the cultural and political dimensions acknowledged, but not addressed in detail.  AIM is concerned with developing 
participants’ appreciation of the situation, with more consideration given to the power relationships, and more emphasis on 
the cultural and political feasibility of action. 

The study uncovered many further issues. From the participants’ discussions we could see that both definitions of 
knowledge were in use.  There were many repositories and transfer structures for “knowledge as a commodity”, but the 
participants emphasized the importance of “knowledge as practice”, both to show value for their clients and to work most 
effectively. The participants felt that the there was a lack of “need” to distinguish between information and knowledge in 
parts of the organization, and this led to a culture which de-emphasized the importance of “knowledge as knowing and 
practice”. 

The contribution of the “knowledge as practice” was felt to be undervalued by the clients and fund-holders in the 
organization, and this led to increased cost and inefficiencies where processes had to be repeated to recover lost expertise. 
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The recognition of value of the knowledge by clients and fund-holders could be fed into budget and processes, and used to 
drive improvements in effectiveness of knowledge sharing. 

A tacit assumption by the participants was that tacit knowledge itself could be captured or transferred. The participants 
recognized the need for transfer but did not articulate how far this was possible for tacit knowledge. This was felt to be a 
particular issue for succession planning. The value of tacit knowledge was a thread throughout the study: its value to the 
participants and what they thought its value ought to be for the organization.  

Examining these issues led to the following realizations:  In this organization the objectivist viewpoint, seeing knowledge as 
a commodity, can predominate, even in situations where there is recognition of the benefits of seeing knowledge as 
knowing, practising. The lack of clarity between defining knowledge as a transferable object or as knowing, practicing, leads 
to ineffective use of structures to promulgate it. Conflicting or orthogonal views on what constitutes knowledge and how it 
can be used or shared hinders purposeful action. 

The participants’ power to change the situation is constrained by policies which set the environment in which the 
organization exists and its budgets. The expectations of its clients are also a limiting factor. Where power to change lies 
outside their domain, purposeful action is limited to how they can influence the power holders, and this depends also on 
their position in the hierarchy. In contrast to this realization, participants discovered actions which are within their control.  
Motivating and rewarding people for sharing information, setting examples and expectations about sharing, and increasing 
access to new sharing mechanisms were all discussed. The participants acknowledged that the use of AIM had provided 
them with a tool to appreciate their knowledge sharing practice. 
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In his writings Stafford Beer continuously reminds us that an organisation is perfectly 
designed for what it does. If we need to change what it does, we need to redesign it. Much of 
organizational design is redesign of existing organisations. 

What an organization does determines its viability within its environment. To sustain viability in a 
continuously changing environment an organization needs to continuously change what it does 
implying it must continuously redesign itself. Redesigning is central to sustaining viability. 
Organizations are social systems and as such much of what they do can be seen as creating (in 
some cases destroying) value for its stakeholders 

Stafford Beer’s Viable Systems Model specifies the necessary and sufficient set of 
interdependent management systems needed to sustain organisational viability. These functions 
are designed to interact systemically to realize (make real) sustainable value for its stakeholders. 
Drawing on the work of Beer and others, we can construct four measures that provide indicators of 
the degree to which an organization is able to create sustainable stakeholder value (Beer, 1985) 
(Espejo Raul; Harnden Roger, 1989) (Hoebeke, 1994) (Espejo & Schwaninger, 1993). These are: 

1. Actuality, which refers to the current value produced by the organisation ‘measured’ in terms of 
the:  

• required throughput time,  
• volume requirements,  
• quality requirements, and  
• budgeted costs.  

Actuality is part of the operations management domain and is concerned with managing the 
present using existing resources under existing constraints. It is about how well the current 
design is being managed. 

2. Capability refers to the potential value that the current design of the organisation is capable of 
producing given its current design and constraints. It is concerned with fully developing actual 
value production levels to the potential value producing capabilities of the current design within 
current constraints in terms of:  

• throughput time,  
• volume,  
• quality and  
• costs  
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Capability is also part of the operations management domain and is about eliminating the waste 
associate with the Actuality level of performance 

3. Potentiality refers to the future value an organisation can produce by “loosening” its current 
constraints. It is concerned with designing and developing potential value producing processes 
of the future. It is part of the strategic domain and its activities are largely about: 

• engagement with the environment with a view to “loosening” the current constraints 
under which the organisation operates 

• engagement with stakeholders and their changing needs and value systems with the 
view to identifying new value creating possibilities.  

The viability of the new value producing initiatives is determined by their: 

• desirability among stakeholders to embrace the new initiative,  

• feasibility as a measure of the stakeholder commitment required to make the new 
initiative work, 

• transferability as a measure of how well the new initiative can be transferred across the 
operation‘s domains, and  

• systemicity as a measure of how well the new initiative interfaces with other domains of 
the organisations. 

The fourth measure is not explicitly covered by Beer, but is covered to some degree by Espejo 
& Schwaninger (1993) and Hoebeke (1994) and is about normative management. Normative 
managment is about engaging with multipe stakeholder groups with diverse and opposing world 
views in a process of promoting the viability and the legitimacy of the organisation. It is essentially 
about and shaping the future. I usethe term Normativive capability to describe the fourth measure 
which reflects the state of the following attributes od an organisation: 

• generativeness- the ability of the organisation to develop new approaches, langiuages 
and beahviours in dealing with the organisation’s stakeholders in its natural and 
cultural environment,  

• tolerance of mutiple and conflicting world views and value systems,  

• dialectical capability-the ability to build trusting relationships with stakeholders holding 
conflicting worldviews and value systems,  

• congruence- the ability to shape new worldviews and value systems of is management 
that are grounded in their own humanity and its traditions 

Krippendorff (Krippendorff, 2007) adopts a cybernetic approach to design that recognizes a 
spectrum of design activities ranging from technology-centered design to human-centered design 
and links these to first-order and second-order cybernetics. Fig 1 graphically illustrates the 
embedded relationship between first and second order cybernetics 
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Fig 1 – The Embedded Relationship between First and Second Order Cybernetics 

Glanville follows a similar argument by contrasting the design approaches advocated by Simon, 
Rittel, and Gedenryd. With Krippendorff he argues for strong parallels between the spectra of 
cybernetics and design. Glanville presents cybernetics as the basis of a design theory. Particular 
attributes of these design approaches that are relevant here 

1. Simon: Design is contingent and focuses on what could or should be. The designed artifact 
operates as an interface between the system it is a part of and its environment 

2. Rittel: Design as argumentation 
3. Gedenryd: Scenarios of the designed artefact at work as an interface for the system he is a 

part of. 

This perspective of the embedded relationship between these design approaches is illustrated in 
Fig 2 

 
Fig 2 The Embedded Relationship Between these Design Approaches 

 

My synthesis of these two positions is presented in Fig 3. 

 
Fig 3 The Parallels Between Cybernetics and Design 

 

Building on the work of Boland et al. (Boland RJ Jr et al, 2008), Roger Martin has strongly 
promoted the idea of ‘Design Thinking’ (Martin, 2009) as an integrative approach to management. I 
prefer the term design based management. The implication is that design is way of managing and 
needs to be integrated in to management practice. Koria et al (Koria, Graff, & Karjalainen, 2011) 
present Hassi and Laakso’s elegant model characterizing design thinking in Fig 4. This model 
provides some insight into the attributes of design based managers that come into play in the 
process of managing as designing. 
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Figure 4 - A three-dimensional framework characterizing design thinking (Koria, Graff, & 

Karjalainen, 2011, p. 4) 

Glanville argues that like mathematics both cybernetics and design are ‘meta-subjects’ 
(Glanville, 2007). As well as being subjects in their own right, they are also abstract subjects that 
can be usefully applied to make better sense of other subjects. The synthesis of cybernetics and 
design provides can provide a useful meta-framework exploring organization design as illustrated 
in Fig 5. Such a meta-frame-work makes it easier to integrate other theoretical frameworks into 
organisation design. We have effectively done this with the Resource Based View of the 
organisation, Dynamic Capabilities and Institutional Theory. The cybernetic concepts of requisite 
variety, feedback/circularity and self-organisation have been particularly useful in these endeavors 
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Fig 5 A Conceptual Integration of the Cybernetics of Organisation design 

Relating Figure 5 to the idea of the degree of design and self-organisation, I suggest that 
technology centered design has a hard systems focus and is design “heavy”. Human-centered 
design takes a soft systems approach in creating the conditions for effective self-organisation. The 
important point is that good design can facilitate self-organisation. Good design therefore underpins 
organisation viability 

In my conference presentation I will describe two case studies that use the model in Figure 5 
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Abstract: How did the organisation become what it is? What makes the organisation not just an organisation but this 
specific organisation? And what enables the organisation to maintain its identity or to change? These questions introduce a 
generic perspective, which goes well beyond the structural set-up of the organisation being an organisation. The paper 
combines on the basis of a systems perspective three additional and very promising facets: narrative approaches referring 
to the organisation as a collage of stories, the idea of paradigms being the reference for a specific practice and finally 
memetics a dynamic, evolutionary perspective on social systems, culture and their development. The aim of this approach 
is to increase our understanding of learning, management and change in organisations. 

Narrative approaches to organisational research had always been capable of shedding some light on the idiosyncratics of 
an organisation. Engaging in storytelling had added colour to the organisational grey. The organisation as a grand narration, 
unfolded as a collage of stories. This was a great advance in organisational research and justified pin-pointing the 
organisation in that famous garbage can model of Grareth Morgan. The garbage can may be a valid generic model of the 
organisation. In terms of maintaining a specific identity of an organisation, the model is not really satisfactory.  

With Giorgio Agamben´s “Signatura rerum” the generic perspective on the organisation is lifted onto a new level resting on 
the idea of a paradigm being a showcase for further reference. Agamben leads the notion of the paradigm from Ludwik 
Fleck´s “Thought collectives and thought styles” to Kuhn´s models, methods, and instruments establishing a discipline to 
Foucault´s “Archeology of knowledge”. Agamben overcomes the distinction of deductive and inductive perspectives on 
paradigms, and focuses the paradigm as the stand-alone showcase, which refers the specific to the specific. Organisational 
research based on narrative approaches and systemic inquiry was very well able to identify organisational foci of attention. 
This has been the basis for further analysis of semantics and leading or generic distinctions. Agamben´s idea of the 
paradigm being a specific showcase adds a new quality to the idea of foci of attention. It allows qualifying a focus of 
attention as being more. The focus of attention becomes a paradimatic reference for organisational reproduction, for its 
genesis and development. 

Memetics introduce an evolutionary perspective into social systems and culture. It is a specific practice and the idea of this 
specific practice that fuel the cycle of variation, selection and stabilisation. In this sense the memetic paradigm is the 
showcase that enables a practice that reproduces a specific paradigm. 

In the light of the notion of a memetic paradigm the idea of organisational learning allows a generic focus on organisational 
practice. It gives substance to social cognitive learning in organisations. The social constructivism of primary socialisation, 
like being brought forward by Piaget or Berger and Luckmann, can now easily be linked to Bandura´s “Learning from the 
model” in organisations. It even holds place for Bourdieu´s “Habitus”.  

In contrast to Nonaka and Takeushi organisational learning is not need to be reduced to the cognitive externalisation of the 
implicit. Organisational learning can be conceptualised as an implicit learning, which is stabilised on the basics of 
paradigmatic showcases. It is deriving the specific from the specific. No generalisation needs to be made explicit. It may 
even go unnoticed. Yet organisational attention needs to focus around these paradigmatic showcases to grant 
organisational learning and autopoietic stabilisation.  

Once Agamben´s idea of the paradigm being a showcase is accepted in organisational research, systemic inquiry is 
leveraged, and so is the quality of what narrative approaches can provide in research, consulting and managerial practice. 

 
Keywords: organisation; memetics; paradigms; exploration; learning; change; gereric perspective 

 
 



386 Louis Klein  

CC: Creative Commons License, 2012. 

References 

Agamben, Giorgio (2008): Signatura rerum. Sul metodo. Torino: Bollati Boringhieri editore s. r. l. 
Bandura, Albert & Walters, Richard H. (1963). Social Learning and personality developement. New York: Holt, Rinehart and 

Winston. 

Bandura, Albert (1977). Social learning theory. Englewood Cliffs, New York: Prentice-Hall. 
Berger, Peter L. & Luckmann, Thomas (1966). Die gesellschaftliche Konstruktion der Wirklichkeit. Eine Theorie der 

Wissenssoziologie. Frankfurt am Main: Fischer, 1989. (Originalausgabe: The Social Construction of Reality, 1966) 
(Kap. III Gesellschaftliche Wirklichkeit, 1. Die Internalisierung der Wirklichkeit, S. 139-174) 

Bourdieu, Pierre (1982). Die feinen Unterschiede: Kritik der gesellschaftlichen Urteilskraft. Frankfurt am Main: Suhrkamp. 

Fleck, Ludwik (1935). Entstehung und Entwicklung einer wissenschaftlichen Tatsache. Einführung in die Lehre vom Denkstil 
und Denkkollektiv. Mit einer Einleitung herausgegeben von Lothar Schäfer und Thomas Schnelle. Frankfurt am Main: 
Suhrkamp, 1980.  

Fleck, Ludwik (1983). Erfahrung und Tatsache. Gesammelte Aufsätze. Mit einer Einleitung herausgegeben von Lothar 
Schäfer und Thomas Schnelle. Frankfurt am Main: Suhrkamp. 

Foucault, Michel (1969). Archäologie des Wissen. Frankfurt am Main: Suhrkamp, 2002. 

Klein, Louis (2005). Systemic Inquiry - Exploring Organisations. In Kybernetes: Heinz von Förster - in memoriam. Part II, 34 
(3/4), 439-447. 

Kuhn, Thomas (1962, 1970). Die Struktur wissenschaftlicher Revolutionen. Frankfurt am Main: Suhrkamp, 2. revidierte und 
um das Postskriptum von 1969 ergänzte Aufl., 1996, 13. Aufl. 

Luhmann, Niklas (1987). Soziale Systeme. Frankfurt am Main: Suhrkamp. 

Morgan, Gareth (1986). Images of Organisations. Newbury Park: Sage. 

Nonaka, Ikujiro (1991). The Knowledge-Creating Company. The best Japanese companies offer a guide to the 
organizational roles, structures, and practices that produce continuous innovation. In Harvard Business Review, 69, 
November-December, 96-104. 

Piaget, Jean (1983). Meine Theorie der geistigen Entwicklung. Frankfurt (Main): Fischer. 

 

About the Author 

Louis Klein 

Founder and CEO since 2001 of Systemic Excellence Group – Independent Think Tank for Leading Practice, based in 
Berlin, Shanghai, Cape Town, Berkeley, and Kathmandu. Louis Klein is a systemic thinker, a globally engaged social 
scientist and international management and change consultant. He is chairman of the Focus Group on Social and Cultural 
Complexity with the International Center for Complex Project Management (ICCPM). He was Vice President of the 
International Society for the Systems Sciences (ISSS) and is now director at the World Organisation of Systems ans 
Cybernetics (WOSC). He served as Head of Project Studies at Humbold-Viadrina School of Governance, and faculty of 
Berlin School of Creative Leadership. Louis Klein studied management sciences, cybernetics, sociology, anthropology, 
psychology, philosophy, politics and economics at universities in Germany and the UK. He holds a PhD in sociology with a 
focus on systems theory. In 2010 he received the Inaugural Research Prize of the ICCPM. 



EMCSR: 387-389, 2012 

ISSN 2227-7803  

http://emcsr-conference.org  

CC: Creative Commons License, 2012. 

 
 

Problems of Organizational Cybernetics beyond Beer’s 
Viable Systems Model 
 
Helmut Nechansky 
nechansky – ENGINEERING EFFICIENCY, Rotenmuehlgasse 14 / 16, A - 1120 Vienna, Austria, hn@nechansky.co.at, +43 
1 817 5863  

 
 

Abstract: The paper starts from Beer’s viable systems model and investigates issues of organizational cybernetics not 
addressed by it. First some subsystems (dealing with strategic and production issues) are discussed, which may be added 
as complexly interrelated details to Beer’s model. Second and more importantly it is suggested that Beer’s model does not 
cover the establishment and evolution of an organization, and lacks systems able to deal with independent controlling 
functions, bottom – up correction of performance problems and top-level correction of policy and corporate goal-values. 

 
Keywords: organizational cybernetics; decision-making; goal-orientation; stability; Viability 

 
 

1. Introduction 

Beer’s (1979; 1981) viable system model was developed to address the most important issues 
of organizations. Beer tried to achieve that with a structure of 5 interacting systems of control. 
These 5 systems are, bottom up: System 1 for local production control; System 2 for planning and 
coordinating production; System 3 for improving the processes of systems 1 and 2; System 4 for 
surveying the environment and developing appropriate strategies; System 5 for developing and 
realizing a policy derived from corporate goal-values. 

To this scheme Beer (1985) later on added a system 3* for quality control, subordinated to his 
system 3. This later addition by Beer himself suggests that his organizational model may profit from 
details and additions not included in his original approach. Expanding on previous work 
(Nechansky, 2010; 2011a; 2011b) the paper investigates such details and additions. 

2. Adding Subsystems 

 First we suggest that distinguishing additional subsystems, not explicitly included in Beer’s 
Model, may ease its application particularly to problems of large organizations. 

These subsystems concern primarily various issues of long term strategic activities (like market 
research, R & D, financial planning, besides general strategic planning) and mid to short term 
activities (like marketing and sales, finance). Beer would probably place all these activities in his 
system 4. Similar, but perhaps less complex, problems arise within Beer’s system 3 (Here different 
subsystems have to manage production control, quality planning and improvement - Beer’s system 
3*, maintenance and budgeting). 

The complexity of the relations betweens these subsystems (like available technology and 
finance limiting adaptability to recognized trends in market, velocity of R & D limiting time to market 
and determining marketing activities, etc.), requires a detailed consideration of their place in the 
organization. The question how to control their interrelated performance requires defining goal-
values (what these subsystems have to achieve), constraints (means to achieve these goals), and 
indicators (when the performance of one subsystem endangers another), which we see as not yet 
systematically analyzed in organizational cybernetics. 
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Furthermore there are widely indefinable, but decisive, creative strategic processes (like 
recognizing that a totally new technological development can hurt the company in the future or how 
to put together available technologies to get to a totally new product). The question, if 
organizational cybernetics has to tell something to such questions of viability, is still open, too. 

3. Adding Systems 

More importantly we suggest that additional systems are necessary to understand the 
emergence, evolution, long term stability and viability of organizations. 

3.1. The Foundational System with Initiating and Supporting Functions 

The emergence of living systems depends on availability of matter / energy supply. When (1) 
these resources can be exploited by a system for matter / energy supply, and (2) such a system 
can continuously provide more usable matter / energy than necessary to maintain itself, (3) it can 
develop and maintain controller structures, which cannot produce the matter / energy they need by 
themselves (Nechansky, 2011b). 

Looking for similarities to this development in social systems (Nechansky, 2011b), and here 
particularly concerning the emergence of new organizations, we find: We need (1) a foundational 
system (an individual or another organization), (2) which can provide an excess of resources (like 
money) to establish a new production system to make products or services (a “system 1” in Beer’s 
terms), which (3) may support and develop own controller structures (like Beer’s systems 2 to 5 
and the different subsystems we discussed in section 2. above), once it can produce an excess of 
resources (like money) by itself. 

So we suggest there is a bottom - up development, somehow similar for living and social 
systems: In both successful functioning of matter / energy supply systems is a prerequisite to 
develop and maintain complex controller structures. On the organizational level that means the 
more money a production process can generate, the more controller functions can be maintained, 
which may further improve the production of products and services.  

Beer does neither address this foundational problem, nor any evolutionary paths in his static 
structural approach. 

3.2. Independent Systems with Controlling and Correcting Functions  

Corporate controlling has to evaluate the performance of all other systems of an organization. 
We suggest it should be placed outside Beer’s system 4 (strategy), because it has to control that 
system, too. The same holds for other organizational units for overall process - optimization, which 
proved to be located better outside any line functions (as in the six sigma approach). So we find 
here something like systems “5*”, with a function not unlike Beer’s “system 3*” on a higher level.  

On a larger scale, in societal organization, there is some similarity between such controlling 
systems and independent courts (Nechansky, 2010). But these have to be even less integrated into 
the whole organizational structure, to ensure the impartiality of their considerations.  

There is nothing in Beer’s approach to address such widely independent controlling functions. 

3.3. Systems for Bottom - up Correction of Performance Problems 

There are many examples that systems surpassing a hierarchical structure can improve the 
stability of an organization, e.g. Ackoff’s circular organization (1981), or Kaizen. But the most 
important forms of systems for bottom - up corrections are works councils. They are coordinating 
hierarchies to unite the interests of employees and to discuss them, aside the corporate hierarchy, 
directly with board members or even shareholders, and to pursue them even against these. 

In societal organization we find similar systems in labor unions, as bottom up correctives to 
introduce the interests of workers into the decision making of economic and political leaders. 
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We talk here about systems to avoid and / or correct goal conflicts between members working 
within the same or different of Beer’s systems. Such goal conflicts can neither be explained nor 
solved with Beer’s scheme, but lie completely outside it (Nechansky, 2011b). 

3.4. Systems for Top - level Correction of Performance Problems 

Beer’s scheme describes a way to execute given corporate goal-values, usually determined by 
external shareholders. A board (Beer’s system 5) formulates a policy derived from these goal-
values, and tries to realize it. The board may even recognize that a chosen policy does not work 
and try to realize the given corporate goal-values via another way. 

But there remains an important question, which was touched e.g. by Argyris (1982) and Senge 
(1994), but seems still unanswered by any organization theory: How should an organization 
recognize that current corporate goal-values cannot be realized, and therefore should be given up. 
That would require a structure driven bottom up by bad results, but able to overrule previous top 
level decisions, to replace previous goal-values by “better” ones. But what are the criteria to 
determine “better” ones? Again we face problems of creativity, this time not in strategy 
development and R & D (as discussed in section2), but on the highest organizational level. 

The only practical answer to that question is to fire the men at the top and to replace them by 
others, in the hope that these are “better”. This is done in organizations by shareholders, in societal 
organization by the people, either in elections or in the street. A theory systematically handling that 
decisive problem of organizational viability is still missing. 

In discussing such open problems of organizations and putting them in relation to each other 
the paper tries to lay a base for a future improvement of organizational cybernetics. 

 

References 

Ackoff, Russell (1981). Creating the Corporate Future: Plan or be Planned for: New York: Wiley,  

Argyris, Chris (1982). Reasoning, Learning and Action. San Francisco: Jossey-Bass Publishers. 

Beer, Stafford (1979). The Heart of the Enterprise. Chichester: Wiley. 

Beer, Stafford (1981). The Brain of the Firm. Chichester: Wiley. 

Beer, Stafford (1985). Diagnosing the System for Organizations. Chichester: Wiley. 

Nechansky, Helmut (2010). The Relationship between Miller’s Living Systems Theory and Beer’s Viable Systems Theory, 
Systems Research and Behavioral Science, 27, 97 - 112, DOI: 10.1002/sres.955. 

Nechansky, Helmut (2011a). Cybernetics as the Science of Decision Making, Kybernetes, 40 (1), 63 - 79, DOI: 
10.1108/03684921111117933. 

Nechansky, Helmut (2011b). The Cybernetics of Viability: An Overview, International Journal of General Systems, 40 (7), 
679 - 700, DOI:10.1080/03081079.2011.561203 

Senge, Peter M. (1994). The 5th Discipline - The Art and Practice of the Learning Organization. New York: Currency 
Doubleday. 

 

About the Author 

Helmut Nechansky 

Helmut Nechansky, MBA Dipl.-Ing. Dr., is a self-employed consulting engineer based in Vienna, Austria. He is specialized in 
the optimization of complex production plants, by applying methods of systems engineering, soft computing and quality 
control. Additionally he is involved in developing optimal organizational solutions for production processes. 

His research interests include decision making, model building and optimal control for all levels of organizations. He is 
engaged in basic research to identify mutual cybernetic determinants of technical, individual, and organizational control. 

He worked for many years as an R&D manager in the electronic industry and before a few years in chemical engineering. 
He was born in 1958 in Salzburg, Austria. He studied Chemical Engineering and General Management at the Vienna 
University of Technology, and the University Krems, in Austria.      
Web-site: www.nechansky.co.at 



EMCSR: 390-393, 2012 

ISSN 2227-7803  

http://emcsr-conference.org  

CC: Creative Commons License, 2012. 

 
 

Supporting Civil Society’s Self-Organistaion 
 

Zoraida Mendiwelso-Bendek  
Senior Research Fellow in Citizenship, Lincoln Business School, University of Lincoln, Lincoln LN6 7TS UK, 
zbendek@lincoln.ac.uk, 44 (1522)835617 

 
 

Abstract: The relationship between the state and citizens requires programmes of community engagement in which civil 
society offers a natural space for self-organisation. This is a space where citizens engage with each other in non-
hierarchical communications and collective action. But this is also a space where power structures exclude from 
participating those lacking skills and organisation. This is the exclusion of the most vulnerable in our societies. The purpose 
of this contribution is discussing how to facilitate civil society’s self-organization processes, with the aim of speeding up 
inclusion and cohesion. 
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1. Civil Society 

Civil Society (CS) refers to a third sector in society, which is a set of not for profit associations, 
which promote democracy and social justice. These are relatively autonomous associations distinct 
from the state and the economy, with the self-determination and capacity to engage actively in 
society (Young 2000).  Key aspects of civil society are its voluntary and un-coerced characteristics, 
often with insufficient attention to its organisation. Walzer (2002) argues that improving this 
organisation helps increasing the influence of CS, balancing the state and economy, and 
consequently increasing its relevance in the functioning of our democratic societies.  

Citizens’ organisation has a great potential in democratic societies but also there is a risk to be 
hijacked by minorities who over influence the direction and quality of outcomes. Those with 
resources, power and knowledge to shape discourses and practices can do it to their advantage, 
increasing power inequalities at the expenses of the weakest (Gaventa, 2011). Those able to 
participate are the ones who know how the ‘system works’ and use power structures pursuing their 
own interests. It is a fact that these groups are more able to obtain this help and this is, in most 
cases, owing to their organisational competence. Thus, it is essential to help improving the 
organisational competences of those who are less successful. It is not sufficient in civil society to 
say ´organise yourselves and go out to work’. The associations, groups, organizations of CS 
require assistance to protect the interests of the weakest (Walzer, 2002). 

The processes of building citizenship are characterised by power struggles, which more than 
struggles for citizens’ rights, are struggles to provide context for citizens to exercise their rights 
(Janoski, 1998). These are struggles for citizens to have a voice in public decision-making and 
increase their influence in the State’s decisions. There is a need for civil society’s organisations to 
understand the interactions between local, national and global forms of power and the role of 
citizen-based spaces linking local and the global issues and opportunities (Gaventa & Mayo, 2008) 

Citizenship theories have focused much of their attention on studying citizens rights and the 
balancing of these rights with duties. However, citizenship is not simply a concept that measures 
rights and duties. It is also a concept for establishing the behaviours and processes that these 
rights and duties entail. There are many discourses around the concept of active citizenship, from 
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those of governance and decision making to the more contested visions of citizens challenging 
policies and power. Most of these discourses are about learning processes empowering citizens to 
take collective action in the pursuit of equality and social justice. They assume inclusive and 
democratic participation able to recognize citizens as shapers of the decisions that affect them. 
Active citizenship is about empowering citizens to engage in flexible and diverse learning 
programmes to take collective actions, increasing their knowledge and critical understanding of 
those decisions that affect them (Mayo, 2010).  

Civil Society is a natural self-organising space, where citizens define their rights and 
expectations and create new forms of democratic engagement; they learn and change their 
interactions and relationships with local authorities and policy makers, and make alliances and 
networks with agents in local, national and global spaces to break down inequalities. Self-
organisation is driven by citizens’ need to enhance shared values, particularly of social justice. For 
this purpose self-organisation should help citizens to develop collective inner strengths to have a 
platform to be outward-looking and promote social justice. But self-organisation, underpinned by 
heterarchical relationships, is often a chaotic process that fails producing strong platforms. 
Enabling citizens learning towards pursuing shared values, in non-coercive contexts, is the 
challenge for civil society. A comparatively small number of associations or groups have the 
capacity to overcome the obstacles preventing them to produce their socially shared values.  Civil 
Society’s learning about reaching inclusion and cohesion for particular issues, expectations and 
opportunities has been one of the purposes of the Take Part Programme in the UK. . Organising 
and organisations are necessary to support a more pluralistic understanding of the different forms 
of identity and citizens’ issues, expectations and opportunities; these are the catalysts for the self-
organisation of the collectives and groups of Civil Society.   

2. Take Part Programme  

Take Part is a participatory active citizenship learning space generated in UK by the 
government in partnership with civil society organisations from 2003. This programme has been 
taken forward by communities and universities partnership. It has been influenced by Paolo Freire’s 
articulation of social transformative education (Freire, 1972), which involves the learner’s attention 
to the role of collective action, and help them develop their ability to identify, through dialogues, the 
tensions or conflicts between competing sources of power. It has focused on practices and 
relationships that allow citizens to balance power structures to facilitate the development of critical 
consciousness and understanding through cycles of action, reflection and then further action 
informed by these processes of reflection (Mayo, 2010).  

Citizens, as learners, are enabled to explore policy issues that are of particular concern to them 
and their communities, learning how to engage with decision-making structures and how to 
organize and communicate effectively to promote social justice, equality and diversity, cooperation, 
social solidarity and social networks to break down isolation an inequalities. It means also the 
ability to challenge discrimination, understanding tensions and changes, official processes and 
learn about negotiation of ideas and purposes.  

Take Part has offered spaces for different forms of dialogue, like supporting constructed 
conversations. These spaces are neutral space to speed up and enable self-organising processes. 
Examples are area committees, neighbourhood working areas, area forums, citizen panels, local 
forums for youth, women, mental health or migrant workers, aiming at improving knowledge and 
skills of diverse actors like parish councillors, neighbourhood workers, community organisers and 
faith leader (Mendiwelso-Bendek & Herron, 2010). 

Take Part evaluations (2006 and 2011) have offered evidence that its activities have widened 
perspectives of citizenship in community governance structures and leadership programmes (Mayo 
and Rooke2006) (Miller & Hatamian, 2011). 
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3. Constructed Conversations  

Groups in Civil Society construct their identities, that is, the meanings that they are fighting for in 
society (i.e. issues, expectations and opportunities). This construction is the outcome of difficult 
negotiations and communications among citizens. Identities emerge from the way in which citizens 
relate to each other in their moment-to-moment communications. Citizenship is observed as a 
stable construction-property that emerges from those interactions (Mendiwelso-Bendek, 2002). 
Citizens are producing the contexts they belong to at the same time of being constituted by these 
contexts (Espejo, 2000). Take Part facilitates the recognition of possibilities and diversity through 
facilitated constructed conversations. These conversations are designed to help the participants in 
civil society to be systemic observers of their own internal processes constructing issues and also 
from the outside as external observers. The systemic observer is inside and outside the action. 
From this perspective they simultaneously observe themselves as actors and observers in a 
circular causality (von Foerster, 1982).  

Constructed conversations in civil society need structures that at the same time of harnessing 
the interactions of groups operating under non-coercive rules and, as yet, undefined purposes, 
enable inclusion of all people and openness of expression for all viewpoints. These should be 
facilitated conversations, which steer groups towards shared issues maintaining their course 
through on-going feedback (Beer, 1994).   

4.  Conclusion 

At a more global level the state is responsible for enabling effective processes of self-
organisation in civil society. As civil society becomes stronger its demands on the state and the 
economy will increase, and in particular the state will have to strengthen its organisation to 
respond. This is likely to produce a relationship where the circularity will increase mutual demands 
and opportunities.  The self-organisation of civil society needs of a social context that respects 
justice and freedom. Social justice is a key element of civil society and involves not only self-
determination but also self-development. Self-development means being able actively to engage in 
the world and grow, which requires state intervention its own activities and those of the economy 
and civil society.  
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Abstract: Managing a public university can be considered a highly complex task. The variety of factors to be taken into 
account demands that University managers have access to decision-making tools commensurate with the complexity, which 
they must face. In this work we will show how the top management of the University A Coruña (UDC) (Galicia, Spain) used 
a systemic conceptual framework based on Organizational Cybernetics as a guide on which to base their decisions related 
to the design and use of university spaces, helping them assume that the design of university-space policy must take into 
account simultaneously multiple dimensions and scales (recursion levels). Taking into consideration the wide urban region 
in which the UDC has a socio-economic impact, the use of this framework, in particular a Recursion Levels-Key Factors 
Matrix, allowed the identification of pertinent recursion levels and the clarification pertaining to each in light of the 
university´s purposes. This, together with the recognition of the main factors to be taken into consideration at each level, 
helped to design the various intervention actions. We describe various examples of actions carried out at different recursion 
levels and their motivations. 

This work ends with some reflections about the impact that this intervention had within the university (i.e. the design of 
organizational structures such as the Architecture and Urban Planning Service) and also in its environment. The use of this 
systemic/cybernetic framework provides a structuring guide within the university to the design and functioning of 
organizations related to urban planning and architectural issues. 
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Abstract: Communication provides the link between people and information. Effective communication in organizations 
increases productivity, decreases employee turnover and improves the working atmosphere. In the world of companies, 
institutions and communities, listening goes much further than speaking and is undoubtedly the most important component 
of effective communication. Listening extends far beyond hearing and understanding the words of a particular language. 
Communication distributes information, but conversations create understanding. Leaders speak of their desire to develop 
listening improvement programs and hold large-scale public conversations in their companies or communities. But they 
won't succeed in their intention if the methods employed fail to satisfy participants, or if no authentic conversation occurs. 
This paper presents an example of the creation of shared languages using conversation networks as a viable approach to 
involving large numbers of people in a conversational exchange. The method involves the Word Café approach (Brown, 
1995), which it reinterprets as a method that leaders of organizations or social systems could employ to achieve a balance 
between design conversation, social change and self-organization. 
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Introduction Broadly, the concept of effectiveness may be said to refer to the degree to which 
an organization is successful in reaching its goals. Clear goals make it easier to concentrate 
resources and strategies on achieving the objectives that an organization or social system may 
have. For example, we can take any organization and see it as a set of permanent interactions of 
relationships between its different stakeholder groups (owners, employees, clients, management, 
unions, providers, creditors, and the community). In this interaction it is clear that different groups 
have different interests. For example, while the owner is interested in financial returns, 
management focuses on efficiency and effectiveness, and employees on a fair wage, decent 
working conditions and job satisfaction. That is: each group has its own point of view and evaluates 
its levels of satisfaction using different indicators to assess performance and organizational 
effectiveness. A similar situation occurs in social systems whose many constituent groups also 
have varied interests.  

1. The role of Conversation in Organizations 

But, if each group has different interests at what point does the organization emerge as an 
entity? According to Espejo (2000), this happens when the recurrent interactions of a group of 
people create, regulate and produce collective meanings. Collective meaning is constituted through 
language; and through language the individual criteria of the different groups are woven, observed 
and interpreted (Bermeo, 2010). “Therefore, there is an organization when meanings and moment-
to-moment interactions produce each other” (Espejo, 2002, p. 517). The articulations of different 
points of view emerge and operate through language, by way of conversations. However, these 
conversations are not linear chains as in the model developed by Claude Shannon. Shannon’s 
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model does not involve those who are communicating saying novel things to each other (i.e. this is 
not a conversation). According to Dubberly and Pangano (2009), “we need the capacity for new 
messages to be generated and the resultant understanding to be confirmed or denied. We call 
such interaction “conversation.” (p. 2). In this way communication distributes information, but, 
conversations create understanding. However, not all individuals, organizations or social systems 
have strong communication backgrounds. They are therefore likely to require a good deal of 
investment in designing new conversation methods – which should not be rigid or imposed – if they 
are to ensure effective listening and speaking. So, how can leaders maintain effective 
communication that is based on the diversity of opinions held by others and where conversation, 
involving the transfer of information and the encouragement of understanding, can be seen as a 
tool that people may use to persuade others and to accomplish shared goals and objectives. 

2. About Design Conversation 

Over the last three decades design conversation has been defined in different ways (Banathy, 
2004; Jenlink and Carr, 1996). Fundamentally, it involves broad, shared, dialogue. It should be 
noted that it involves moving beyond general conversation to the creation of more inclusive 
dialogue. Banathy maintains that social systems design "is a process that carries a stream of 
shared meaning by a free flow of discourses among the stakeholders who seek to create a new 
system" (2004, p. 213). He distinguishes between two kinds of dialogue: the strategic and the 
generative. Generative dialogue leads to common ground and the collective consciousness within 
community design. Strategic dialogue concentrates on specific tasks and is applied to the search 
for specific solutions rooted in the original research decisions. According to Jenlink (2001), “design 
conversation is not a singular type or form of social discourse, but rather a dynamic system 
comprised of different forms of discourse, each with its own purpose and each with a particular 
purpose and mediational importance.” (p. 352). For Hugh Dubberly and Paul Pangaro (2009) 
regard conversation and interaction as a series of processes that enable participants to learn, 
coordinate and collaborate.  

Additional factors to take into account when designing conversations are the emotionality of the 
participants and the generation of shared languages. “We human beings exist as emotional 
animals that live in languaging. That we exist as emotional animals means that, as all living beings 
do, we flow in our living, changing our relational behaviors according to the relational nature of the 
circumstance in which we find ourselves at any moment.” On this, Espejo (2002) maintains that our 
experience in collectives is that the coordination of actions is made difficult by a lack of shared 
languages as well as by the volatility of our moods. These difficulties reduce the scope for self-
organization. In such conditions structural design and restricted languages may play fundamental 
roles in speeding up the production of structural couplings among the members of the collective 
(Maturana & Varela, 1987). The inclusion of different characteristics of design conversation is 
achieved by generating conversation networks. According to Bermeo (2010) the generation of 
conversation networks in an organization permits a dialogue to be established that focuses on the 
interests and preoccupations of all those who make it up (that is, the networks distribute 
information). In other words, the establishment of conversation networks provides insights into the 
opinions of all the members of the organization (it creates understanding by generating shared 
languages) within a conversation space based on the diversity of others’ opinions. "Conversations" 
can go further if leaders allow them to become central to how organizations work, rather than 
leaving them on the margins. While it is not the only technique, an example of the ways in which 
shared languages can be generated is provided by the Word Café method, Open Space, Theory U. 

2.1. About The World Café  

The World Café movement employs a methodology that involves the creation of informal 
conversational and social learning networks that favor the communication and exchange of 
experiences between large groups of people on issues of importance to an organization. By 
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establishing these connections using informal communication mechanisms, new patterns of 
behavior are created and decisions made that, in some way, create a new reality. The World Café 
method involves rounds of conversation, after each of which participants change tables, creating a 
dense network of connections in a short period of time. The method favors the rapid creation of a 
dense web of connections, the development of collective intelligence and the cross-pollination of 
ideas during the different conversation circles - which become deeper and more involved as the 
process advances. The method is participatory and ensures that the focus of the conversations 
evolves, passing from the individual to the collective. The basic idea is that round table groups of 
four or five people, each with its own host, discuss a question or set of questions that structure the 
discussion. Participants change tables after every round, each member of the group moving to a 
different new table, enabling them to interact with the largest number of people possible. The last 
stage involves the harvesting or gathering of the ideas that have emerged, and the definition of 
conclusions. 

When designing the conversation, it is very important to consider its potential course and to 
establish its limits. The World Café method is of little use when the leader of the organization or 
social system has already decided on the outcome or intends to communicate information 
unilaterally. The important thing is that the method should generate conversations that act as 
connectors between people and ideas.  

3. Molding Leaders through Conversations 

Effectiveness can be understood as the degree to which an organization meets its goals. 
Conversation is an important part of effective leadership. The social objective that unites individuals 
or unifies a social system is not a business or a product but a shared value or vision. The different 
interest groups that constitute organizations or social systems are not alien to this idea of shared 
values. Employee or citizen engagement is driven by meaning and purpose; policy execution 
requires the alignment of action and all participants should be involved in the conversation. 
Leaders need to open up the topics of discussion and support them by providing the opportunity for 
continuous and ongoing conversations to be established. In all cases, if effective organizations are 
to emerge they require that innovatory, top-down, structures and processes are developed 
alongside complex, self-organizing bottom-up practices.   

4. Conclusions 

Some preliminary ideas about the implications of designing an effective conversation in an 
organization might include: If the organization or social system hopes to generate change, the 
starting point should involve changing the ways in which an organization converses with itself, 
followed by creating a leadership model that involves the presentation and not the imposition of 
ideas. People and communities evolve as a result of the conversation. Collaborating with others 
towards a shared purpose is advantageous because it allows everyone to identify with a common 
set of goals. A shared purpose creates alignments between the people and groups in an 
organization, without negative cost implications. The creation of conversation unmasks the factors 
that determine the personality of an organization. In most cases organizations are structured in 
ways that ensure there is no conversation. Instruments like the Word Café are intended to ensure 
the existence of multiple conversations.  
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perspective the study of the restructuring highlights relevant communication and interaction issues necessary to consider in 
designing this large organization. This paper highlights these two aspects. 
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1. An Overview   

In each decade during the past thirty years or so the UK government of the time has engaged in 
a major reorganization of the National Health Service (NHS). There are two major principles that 
have remained since the inception of the NHS - firstly that it should be free at the point of delivery, 
and secondly that it should be universally and equably available to all who are entitled to receive its 
benefits. 

Underlying the perceived need for re-organization are three major factors, the rapid advance of 
medical technology and the possibilities for therapeutic intervention, the very much raised 
expectations of the populations about what they demand of the NHS, and the ever increasing costs 
of healthcare as a proportion of the GDP. 

The direction in successive reorganizations has been to construct effective structures for the 
distribution of scarce resources through the NHS. It is now accepted that there should be a 
separation of commissioners (purchasers) of healthcare and its providers. The previous Labor 
government initiated the move towards creating quasi-autonomous Foundation Trust Hospitals that 
could compete with each other, and to a limited extent compete with the private sector in the 
provision of hospital services. Foundation Trust Hospitals are replacing the NHS Hospital Trusts 
controlled by Strategic Health Authorities, which are disappearing in the reforms. 

The present Conservative government is attempting to move towards the next step which is to 
disperse and localize commissioning by devolving decision making to clinical commissioning 
groups (CCGs) based upon consortia of locally based general practitioners (GPs), and also to 
facilitate the involvement of the private sector in both provision, and in commissioning support. 
Additionally it is attempting to give to local authorities throughout the country the responsibility for 
public health in addition to adult social care, which is already their responsibility. 
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Alongside this move towards decentralization of both commissioning and provision there are 
two opposing tendencies. One is the need for the government to ensure that taxpayers’ money is 
being effectively and efficiently spent. This requires the establishing of a central NHS 
Commissioning Board to establish annually an operating framework to which CCGs will be bound 
to adhere, and two regulatory organizations, the Care Quality Commission to set and inspect 
quality standards, and Monitor to ensure due diligence and the financial viability of provider 
organizations, and also to recommend the pricing/tariff structure within which commissioning will 
occur. In addition NICE (the National Institute for Health and Clinical Excellence) will “license” 
drugs, therapies and other interventions that can be permitted within the NHS. 

The other issue relates to combined arguments about both the fragmentation and privatization 
of parts of the NHS that could lead to differential and inequitable access to services. Much of this 
debate has been cast in terms of the privatization of the NHS.  

This paper is a first attempt towards a systemic review of the proposed restructuring. It starts by 
defining a system-in-focus for this review and then it offers a model to study the restructuring’s 
implied management of complexity. The argument is that agreement about these two aspects 
offers a good platform for discussing the strengths and weaknesses of the proposed changes.  

2. The System-in Focus 

Quite naturally the restructuring can be seen from different viewpoints. Systemically, the NHS, 
with its wide range of resources, is our organizational system. From the perspective of its unfolding 
of complexity (Espejo, 1989) the restructuring espouses a service with only two structural levels; 
the national and local. However, it is apparent that this is a gross over simplification; there are 
hospitals of national, regional and local significance and there are regions of hugely differing 
complexities between the national and local levels. London in its own right has several layers of 
complexity.  

A number of questions can be asked. Which are the organizational systems within the NHS? Is 
it not that large national and specialized hospitals need to be considered as embedded 
organizational systems in their own right? Is it not that a National Commissioning Board cannot 
possibly allocate directly resources to CCGs in remote regions of the country? Is it not that it needs 
the amplification of regional commissioning boards, with accountability and discretion to negotiate 
the allocation of resources at the local level? These are questions that must be considered by 
those driving the reforms, and most probably they have, but their answers let alone their systemic 
implications have not been spelled out. The unfolding of complexity of the NHS is an important 
issue to study and make decisions about political accountability and central-local relationships. We 
take the government’s viewpoint of considering the CCGs as the corner stone of the NHS 
restructuring, and more specifically we see a GP led Clinical Commissioning Group (CCG) as the 
system in focus for our inquiries. The restructuring gives to CCGs control of the necessary 
resources to commission health services for their local population. Each CCG can be seen as a 
viable system striving to deliver high quality community health services as it co-evolves with people 
in the community and also with the wide range of providers, themselves striving for their viability. 
Our reflections are driven by this viewpoint and the communication and complexity management 
strategies implied by these reforms (Beer, 1972; 1979; 1985; Espejo & Reyes, 2011). 

Communication between a CCG and the Community 
Health services anywhere are extraordinarily complex and the challenge to achieve good 

performance is daunting. In tandem with people’s increased appreciation of health issues it is 
natural that pressures on providers increase. In the proposed restructuring GPs assess individual 
needs and commission the necessary services from providers. Achieving high performance in this 
relationship is at the core of their complexity management.  

Improving the role of GPs as drivers of health services through a wide range of providers is 
indeed a necessary concern of the restructuring. The outcomes of the interactions between GPs 
and patients involve much more than these interactions; they need to account for full-fledged 
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communications, which are shaped by the contributions, among others, of a variety of other health 
and social care professionals, a web of service providers, multiple public health services and 
politicians. Beyond interactions, most important to these communications, are self-regulating and 
self-organizing processes, which absorb large chunks of relevant situational complexity (Espejo 
and Reyes, Chapter 4). These processes are governed, among other aspects, by culture, 
technology, politics and individual and organizational behaviors including competitive markets. 
These are soft variables that enable and/or block quality interactions to different degrees. By and 
large we are aware of these variables but a good understanding, and as far as possible a good 
design of communications between people and GPs can make the difference between a successful 
and unsuccessful NHS restructuring, that is, between a high performance restructuring, and a 
fragmented, privilege driven health service. In this short paper we only attempt a brief description 
of this web of communications; much more work is necessary to unpack its complexity. 

Interactions between community people and GPs are asymmetrical. There is a huge imbalance 
between the large variety of health issues affecting people and the attention that GPs can give to 
these issues. Each GP may need dealing with thousands of patients, each with their particular 
health concerns. On the one hand GPs have, in general, more knowledge about these issues than 
individuals. The challenge is designing GP-patient interactions, and as far as possible 
communications, in a way that individual needs are met by high quality responses. For instance, 
public health services are hugely important to reduce the likelihood that people will need personal 
attention. In that sense they may attenuate demand through people’s self-regulation; people take 
care of their own health. The residual number of cases that need medical attention may require 
that GPs commission health services from providers. GPs’ productivity relate to the balance 
between these two strategies; in simple terms, the more public health services reduce demand for 
providers’ procedures the better is likely to be GP’s productivity.  

A consortium of GPs’ surgeries constitutes a Clinical Commissioning Group (CCG), hence 
structurally CCGs are constituted by autonomous surgeries. In general CCGs will have tens of 
surgeries, which may have different numbers of GPs and healthcare professionals. For instance in 
Lincolnshire, one of the English counties, 5 CCGs are envisaged for the whole County, each 
responsible for one to two hundred thousand people. In practice primary care trusts (PCTs) will be 
replaced by a similar number of CCGs, but now GPs will control their own budgets for 
commissioning purposes. The commissioning capabilities of CCGs, is unclear, and most likely they 
will need people today working for PCTs and also private consultancy firms with healthcare 
knowledge (e.g. Capita, Price Waterhouse... ). The key change is the GPs’ execution of budgets 
rather than PCT bureaucrats’ taking centralized responsibility. However, a number of 
organizational factors will affect their performance, such as the functional capabilities of surgeries’ 
and CCGs.  

Surgeries’ organization within each CCG may vary significantly, some will be highly organized 
others less so; this is likely to trigger self-organizing processes and therefore GPs performance 
within CCGs. From a structural perspective the organization of these surgeries is likely to vary 
widely, from highly sophisticated surgeries, running a significant number of in-house services, to 
small surgeries relying on external local services to offer similar functions. We may expect a 
significant degree of self-organization within each CCG; small surgeries may develop alliances with 
the larger ones, larger surgeries may develop in-house clinical services at the expense of services 
currently provided by hospitals or private providers. Local structural adjustments will take place in 
one form or another.  

Regarding the provision of services the key players are hospitals; they are being restructured 
from local trust hospitals to autonomous foundation hospitals. An important aspect is that the NHS 
Commissioning Board, supported by regional commissioning boards, will recommend tariffs for all 
procedures. This arrangement will restrict competition. To improve productivity, and therefore the 
hospitals’ competitive position, the organization and cost structures of foundation hospitals will be 
crucial. Under these pressures agreements with other public and private providers will be 
necessary.  This transformation will allow hospitals to develop alliances with other hospitals and 
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private providers; we may expect a significant degree of self-regulation and self-organization as 
they drive improvements in their productivity. Success will require enabling cost-effective and fair 
processes of self-organization as well as a culture of honest self-regulation. These can be seen as 
major concerns for the future of the restructuring.  

Similarly public and social health services, whether to reduce avoidable demand for healthcare 
or to support quality of life, have important implications for the interactions between GPs and 
people in the community. The restructuring makes local authorities responsible and accountable for 
public and social services budgets within the context of Public Health England. The evolving 
communications between CCGs and local authorities will influence the productivity and 
performance of public health and with that the pressures on the GP-patients interactions. 

3. Coda  

What are the risks for different stakeholders implied by the restructuring? How is the reform 
protecting the necessary cohesion of a National Health Service? Will the restructuring lead to 
unbalanced services between communities? Will the more articulated and skilled in society 
unbalance the distribution of resources in their favor? How is the restructuring dealing with these 
questions? 

From an internal view of the NHS, what are the main stabilizers to maintain the balanced 
development of health services across the country? Are the resource allocation formulae of the 
Commissioning Board flexible enough to cope with regional cultural variability? What’s being 
learned from pilot CCGs? To what extent these pilots have been driven by local self-organization or 
have been the result of decision and rules coming from the NHS Commissioning Board (e.g. 
tariffs)? How is the natural mix of sophisticated and less sophisticated surgeries affecting CCG, 
surgeries and GPs performance? 

As already said, a major responsibility of GPs will be commissioning services. For this purpose 
they will need communicational competences that possibly are beyond their previous experience. 
They will need to assess the technical competence of providers as well as their legitimacy and 
authenticity (Habermas, 1979, Espejo, 2007). Providers can be public or private hospitals or 
providers of any other health service; this variety poses significant communicational challenges. 
We may expect, as an outcome of self-organizing and self-regulating processes, that all kinds of 
agreements will emerge between public and private hospitals and services. How is it possible to 
avoid unfair competition and improve cooperation between these services? How is it possible to 
achieve a healthy cross fertilization of public and private innovation and research and 
development, avoiding the private use of public resources in their own benefit, undermining the 
provision of public services?  What are necessary regulatory mechanisms to harness self-
organization in desirable directions?  

To a large degree we expect that these questions are already being investigated. Our concern 
is answering them, and other related questions, considering the systemic context of interactions 
between GPs and patients. We argue that these answers should help improving the overall 
performance of healthcare in the country. 

 

References 

Beer, S. (1972). Brain of the Firm. London: Allen Lane The Penguin Press. 

Beer, S. (1979). The Heart of Enterprise. Chichester: Wiley. 

Beer, S. (1985). Diagnosing the System for Organizations. Chichester: Wiley. 

Espejo, R. (1989). The VSM Revisited in The Viable System Model: Interpretations and Applications of Stafford Beer's 
VSM. R. Espejo and R. Harnden. Chichester: Wiley: 77-100. 

Espejo, R. (2007). "The RISCOM Model: dialogues and requisite organization." Kybernetes 36 (3/4): 291-306. 



404 Raul Espejo & David Hooper 

CC: Creative Commons License, 2012. 

Espejo, R. and A. Reyes (2011). Organizational Systems: Managing Complexity with the Viable System Model. Heidelberg: 
Springer. 

Habermas, J. (1979). Communication and the Evolution of Society. Boston: Beacon Press. 

 

About the Authors 

Raul Espejo 

Raul Espejo is an international expert in organizational cybernetics. His most recent co-authored book “Organizational 
Systems: Managing Complexity with the Viable System Model”, was published by Springer early in 2011. He is co-author of 
two other books and co-editor of three and has published over a 100 articles in journals and books. In the early 70s, during 
the Allende’s government in Chile, he was Operations Director of the CYBERSYN project under the scientific direction of 
Stafford Beer. Since then until 2003, he worked at the Manchester Business School in the UK, the International Institute for 
Applied Systems Analysis (IIASA) in Laxenburg, Austria and the universities of Aston and Lincoln in the UK.  In 1985 he set 
up in the Science Park of Aston University Syncho Research (www.syncho.com), from where he has done research in a 
wide range of institutions worldwide with a focus on social transformation, organisational learning and democratic 
processes. Currently he is Director-General of the World Organization of Systems and Cybernetics and Director of Syncho 
Research. 

 
David Hooper  

David Hooper has been Chair of North Middlesex University Hospital NHS Trust (NMUH) since March 2007. Prior to that he 
was Chair of Basildon and Thurrock University Hospitals from 1996-2007. In 2004 he led the trust through to become one of 
the first group of ten Foundation Trusts. With the chief executive he is currently steering NMUH to achieve FT status amidst 
the changes described in this paper. 

 



EMCSR: 405-406, 2012 

ISSN 2227-7803 

http://emcsr-conference.org  

 

Symposium T. T. Enabling Organizations for Thrivability: New 
Perspectives on Form, Structure and Process in favor of Human 
and Societal  

Chairs: Stefan Blachfellner, B original, Business and Communication Design, Salzburg, Austria, Violeta 
Bulc, Vibacom House of Business Solutions, Ljubljana, Slovenia, Thomas Fundneider, tf consulting, 
Vienna, Austria, Alexander László, Syntony Quest, Sebastopol, CA, USA 

One day facilitated workshop, dialogue, conversation, sharing, co-inspiration, and co-creation 

This symposium invited the participation of creative transdisciplinary thinkers and practitioners from 
all fields of inquiry and practice. Thinkers, designers, practitioners and researchers with experience in 
the sciences of life, energy, matter, cognition, cosmology as well as the social sciences and the 
humanities were welcome. 

The reunion offered a unique opportunity to come together and share a variety of viewpoints on a 
broad range of issues relating to emergent patterns, processes and relationships of life and living 
systems. Our wish was to provide a playspace where we could jointly curate the emergence of more 
sustainable and even thrivable systems. 

By exploring cutting edge inquiry across a variety of types of non-linear complex adaptive systems, we 
hope to gain insight into processes of self-organization and emergence that relate to life and 
experience. By exploring learning in the areas of living systems, natural systems, social systems and 
technological systems, we hope to emerge patterns of organization that may contribute to new ways 
of being and doing in the context of an evolving eco-civilization. 

The objective of this symposium is to contribute to an evolutionary narrative of the next phase of 
human civlization in a time of global personal awakening. The intention is to cultivate this narrative 
through the association of the creative efforts of those participating in the symposium as well as with 
those engaged in similar efforts in other venues. 

This symposium was intended to function as a window from the inside-out of the systems 
sciences. Participants 

• were invited from the academic areas of natural, biological, social, and technological 
systems to enrich these knowledge realms. 

• were invited from the practical areas of design, creative industries, integral development, 
management, experiential psycho-therapy, and applied social anthropology to inform and be-
informed by each other’s perspectives. 
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Emerging the Global Eco-Civilization 
Pattern, Process and Perception in Service of the Possible 

 

Alexander Laszlo 
Syntony Quest, Giordano Bruno GlobalShift University, International Society for the Systems Sciences (ISSS), California, 
United States, alexander@syntonyquest.org, +1 707 874-6030 

 
 

Abstract: As our species finally breaches the carrying capacity of the planet we call home, we are faced with the perennial 
challenge: evolve or die. But now the challenge is both global and immediate. We have explored and exhausted the identity 
of Homo Sapiens sapiens. We must move on, evolve beyond the strategically wise, the rationally refined, the intellectually 
erudite and the technologically talented. Our patterns of being and becoming now need to match the patterns and 
processes of ecosystemic meta-stability found in nature and the cosmos at large. But for this, we must abandon our ego-
centric conceptions of self. We must no longer look out at the world through the eyes of individual interests. And above all, 
we must be ready to repudiate our gladiatorial existence and learn what it means to be a communal being. To commune 
with ourselves, with each other, with nature, with past and future possibilities. This is no mere poetic flight of fancy.  It is the 
survival imperative or our times. Beyond re-conceptualizing ourselves in this way, the true challenge lies in post-
conceptualizing the relational states of emergence that continually manifest the patterns of being and becoming that create 
conditions conducive to life. We cannot do this alone.  Homo Sapiens sapiens is a species bound for extinction. This is 
cause for celebration. We must become Homo Sapiens cosmicus – capable of manifesting both our mundane individuality 
and our sacred connectivity as part and whole at one and the same time.  What are the forms of perception that propitiate 
such engagement? Can systems thinking and holistic being provide platforms upon which to curate the emergence of new 
species identity? What are the patterns and processes currently alive in our world that intimate the possibility of co-creating 
a global eco-civilization? And how, and in what ways, must consciousness shift to propitiate such an evolutionary paradigm 
shift? This paper will explore these questions in the context of Symposium T, “Enabling organizations for thrivability: New 
perspectives on form, structure, and process in favor of human and societal prosperity.”  

 
Keywords: holistic being; transcendent consciousness; curated emergence; systemic perception; global eco-civilization; 
post-conceptual knowing; evolutionary innovation 

 
Acknowledgements: Stefan Blachfellner, Ockie Bosch, Violeta Bulc, Mary Edson, Thomas Fundneider, Nam Nguyen 

 

About the Author 

Alexander Laszlo 
Founder and President of Syntony Quest and former Director of the Doctoral Program in Management at the Graduate 
School of Business Administration & Leadership (ITESM), Mexico. Professor of Systems Science and Evolutionary 
Development, currently teaching at a variety of MBA and Doctoral programs internationally, and President Elect for 2013 of 
the International Society for the Systems Sciences (ISSS).  Has worked for UNESCO, the Italian Electric Power Agency, 
and the U.S. Department of Education; has held visiting appointments with the London School of Economics and the 
European University Institute; and has been named a Level I Member of the National Research Academy of Mexico (SNI).  
Serves on the Editorial Boards of four internationally arbitered research journals, recipient of the Gertrude Albert Heller 
Award, the Sir Geoffrey Vickers Memorial Award, and the Förderpreis Akademischer Klub award, author of over fifty journal, 
book, and encyclopedia publications, and a 5th Degree Black Belt of traditional Korean Karate.  
PRESENTATIONS AND PUBLICATIONS  
Bertalanffy Center for the Study of Systems Science — VIENNA, AUSTRIA 2011 
KEYNOTE ADDRESS: The Humanistic Bases of Systems Thinking 
International Society for the Systems Sciences (ISSS) — HULL, ENGLAND 2011 
KEYNOTE ADDRESS: The Making of a Systems Leader      
International Federation for the Systems Sciences (IFSR)  
TEAM LEADER: Learning Systems for Sustainability — PERNEGG, AUSTRIA 2010 



408 Alexander Laszlo 

CC: Creative Commons License, 2012. 

Change The Game symposium — SALZBURG, AUSTRIA 2010 
KEYNOTE ADDRESS: A Sense of Syntony: toward an evolutionary aesthetic 
1. "Growth, Development and Evolution – the parameters of change in a dynamic world" (with S. Blachfellner). Special 

double-issue of Organisational Transformation & Social Change dedicated to "The Fundamental Concept of 
Growth: Limits in an Unlimited World?" A. Laszlo and S. Blachfellner (Guest Eds.), Vol. 9, No. 1, "The Qualitative 
and Developmental Aspects of Sustainability and Growth," 2012, pp. 9-27. 

2. "Organizations as Communities: Invoking the Human Spirit" (with K.C. Laszlo). Rethinking Complexity: Studying 
Systems for a Humane and Sustainable World, 18 November 2011. (online at 
http://www.rethinkingcomplexity.com/posts/11-18-11/organizations-communities-invoking-human-spirit) 

3. "What’s your Spiritual Footprint?"  Rethinking Complexity: Studying Systems for a Humane and Sustainable World, 18 
October 2011. (online at http://www.rethinkingcomplexity.com/posts/10-18-11/what’s-your-spiritual-footprint) 

4. "Systemic Top Line and Systemic Bottom Line Reasoning for OD" (with K.C. Laszlo). Special issue of OD 
Practitioner, J. Adams (Guest Ed.) dedicated to Sustainability, Vol. 43, No. 4, Fall 2011, pp. 10-16. 

5. "The Practices of Systemic Sustainability" (with K.C. Laszlo).  Rethinking Complexity: Studying Systems for a 
Humane and Sustainable World, 10 August 2011. (online at http://saybrook.typepad.com/complexity/2011/08/the-
practices-of-systemic-sustainability.html) 

6. "A systems view of Ervin Laszlo, from one generation to the next: An edited and annotated autobiographical piece" 
(with a contribution by Christopher Laszlo and incorporation of original material from Ervin Laszlo). World Futures: 
The Journal of General Evolution, 67:4-5, 2011, pp. 219-243. 

EDUCATION 
UNIVERSITY OF PENNSYLVANIA 
Ph.D. in Science & Technology Policy — 1992 
M.A. in History & Sociology of Science — 1987 
HAVERFORD COLLEGE 
B.A. in International & Comparative Political Science — 1985 
UNITED NATIONS INTERNATIONAL SCHOOL 
I.B. in Social and Cultural Anthropology — 1982 
 



EMCSR: 409-409, 2012 

ISSN 2227-7803 

http://emcsr-conference.org  

CC: Creative Commons License, 2012. 

 
 

Building Coalitions for Sustainable Systems 
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Abstract: A growing chorus of voices since at least the middle of the twentieth century has been pointing out the risks to 
our common environment of the impact of human activities and the necessity of taking action to preserve, protect and 
restore the environment on which all life depends. Although there has been progress in both legislation and practice, the 
pressures of population growth and exploitive development have been increasing the stress on and damage to our 
environment and the health and well-being of us all. 

Obstacles to corrective action arise from those who are unwilling to make changes through habit or because they value 
economic gain to the exclusion of other factors. That this is a short-sighted position is obvious to anyone who has 
considered the great potential of new and greener products and services. 

What is needed is to build coalitions between people who, in a variety of ways, depend upon and appreciate our shared 
natural environment. This coalition needs to begin with First Nations, where there are indigenous populations. The survival 
of their persons and their way of life is most directly dependent on nature and they have a set of non-economic values that 
provide a solid grounding for deep understanding. People who make their living from the land and the sea, farming and 
fishing, are also on the front lines as their way of life is also under immediate threat. To these immediately affected groups 
we must add innovators and providers of new products and services, environmental activists, universities, governments and 
NGO’s who wish to move forward. 

The way forward will require increasing levels of communication both face-to-face interactions around group processes and 
models and crowd-sourced communications that draw from disparate people in disparate locations. It is important that these 
communications include both practical and scientific research and application and social strategies to engage the emotions 
and inspire insight and commitment. Some of these come from the cybernetics and systems communities and others from 
grass-roots leadership consciousness raising and training developed for citizens groups. 

 
Keywords: sustainability; coalition; viable system model; organizational cybernetics and systems 
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Abstract: Development through the decades reveals different fields making up the competition race:  Productivity, Quality, 
Diversification, Flexibility and Innovation. The actual field is Innovation, upgrade is in the perspective. History proves that a 
new field appears when the predecessor field becomes treated as the default and a new goal becomes relevant. As the 
whole set of elements depending on competitiveness and creating corporate and entrepreneurial life and style can be called 
a paradigm, the paradigm-change in future can be predicted with the help of knowledge of past changes. 

 
Keywords: competitive advantage; fields of competitiveness; future paradigm; paradigm factors; paradigm upgrade; 
productivity; quality; diversity; flexibility; innovation; efficiency; management consulting 
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The innovation trend or paradigm has continued for at least a decade now. The most 

innovative are leading competitors within particular sectors. Innovation is the actual competitive 
advantage and runs the actual paradigm. In view of history and the very real financial crisis some 
change of the competitive advantage or the paradigm might soon be expected. 

The discussion may reveal some indications on the future paradigm upgrade. 

1. History 

Observing the development of competitive advantage through the second half of the 20th 
century and the first ten years of the 21st reveals five different consecutive fields of competition 
battle. As the new fields were introduced, all previous fields became obligatory defaults in later 
stages. 

Particular fields of competitive advantage has meant, in the wider sense, a new paradigm of the 
time. It represented a particular market approach, methodologies, organizational properties, 
process perspective, corporate culture and values. It came to management first and came to 
include each and every worker during development time. 

Every field of competitive advantage or a paradigm reaches its end – when the methodologies 
somehow saturated the industry and some new goal or obstacle came into view. Taking the 
obstacle into consideration automatically meant opportunity for new competitive advantage and 
consequently the appearance of a new field of competitiveness and, in wider sense, a new 
paradigm. 
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Understanding the reasons behind the fading of competitive fields in history and the successful 
identification of upcoming obstacles can point us early on in the direction of the new field of 
competitiveness and toward a new paradigm. 

1.1. Fields of competitiveness 

Productivity can be considered the first paradigm in the observed timeline. It was introduced 
after World War II and was fully engaged in the 1960s. It was a consequence of the technological, 
logistic and media capacities of the time. Mass production had to be faster and cheaper. A lot of 
productivity enhancement methodologies were developed and successfully implemented. Hard 
work was a value. Rises in productivity spoiled the quality of products. 

Quality was therefore the logical consequential step in the effort to enhance the competitive 
advantage. Circles of quality, quality standards, different approaches providing sustainable and 
thriving quality were introduced and implemented. Systems of responsibility changed. Obtaining 
and maintaining a quality standard expressed as several pages of rules became a competitive 
advantage. Good work was a value. High productivity and quality prevented diversification of the 
product, which was difficult to achieve due to fixed high productivity setups and quality guidelines. 

Diversification was the next logical paradigm. A wider product range became a competitive 
advantage. Products and services appeared in different colors, variations, etc. Services could be 
ordered in several variations too. High-end technology became an important competition factor. 
Learning was a value. Increasing the range of products complicated the supply chain and inventory 
systems. Inventories rose and delivery times stretched longer. The problem of inventories and 
delivery times initiated a search for solutions in the direction of new competitive advantage that 
ensured shorter delivery times and stock optimization. 

Flexibility was the answer to those demands. Fast response and lean process were the 
competitive advantage. Flexible production systems as cellular production structures and lean 
systems were introduced. Similar processes were introduced to non-production industries. 
Flexibilization also introduced less hierarchy and more flexibility among workplaces, flexible 
organization charts, project-oriented processes and greater individual responsibility. Corporate 
culture and values changed again. Skills were a value. 

The next competitive advantage could only be faster development of new products and 
services, which could be interesting for the market or more efficient processing. The answer at this 
stage is Innovation. 

2. Present moment 

Innovation is the general paradigm of the present moment. From technology and processing 
issues early on, innovation today is spread through organizational, cultural, cognitive and other 
channels. Lots of methodologies are already developed to maintain sustainable innovation and to 
grow it. Creativity is a value. Beside innovation itself all competitive advantage fields from the past 
are included into the competition race.  

3. The discussion 

The discussion should consider historical developments and some vertical observations along 
the timeline. 
 In the past, some industry sectors showed pioneering in a particular or several fields of 

competitiveness, e.g. the automotive industry, garments or pharmaceuticals. Such cases 
provided other sectors good practice examples in advancing. Therefore the fact that all industry 
sectors didn't follow developments at the same rate has to be taken into consideration. The 
timeline is not equal for all sectors. There is a particular gap between the leaders and the more 
conservative sectors, e.g. public sectors fulfilling other missions than the market race. 
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 During all of the process(es) a lot of integration among business partners took place. At the 
beginning of the observed timeline companies were not connected, with interaction and 
exchange limited to buying and selling to each other. Quality and later phases required more 
intensive and deeper vertical integration of supply chains. In the later phases there also 
emerged the need for some horizontal integration. Those directions might also be an indicator of 
the new change. 

 IT and ICT are crucial infrastructure factors. Basic computing in the Productivity era, document 
exchange in the Quality era, BP support and robots, ERP's, etc. later and social networks is the 
latest challenge whose potential remains unexploited. 

 Faster steps were made in the past after various crises. At the present moment this condition will 
soon be met. 

4. Conclusion 

The discussion will work to reveal the next competitiveness field and the future paradigm 
upgrade based on the identification of factors and triggers of the present situation in comparison to 
developments in the past. 
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Abstract: In recent years many multinational companies headed for market opportunities in emerging markets. This poses 

a challenge in several fields. Developing and designing for emerging markets requires contextual knowledge. In order to 

ensure that design concepts meet customer expectations the design process has to be accompanied by contextual thinking 

and acting. Design teams have to find ways to integrate contextual information into their design practice. This work aims at 

developing a framework for contextual thinking and acting from a designer’s perspective. Although in business pratice 

design for emerging markets is a highly relevant topic – from an academic point of view it is rather underinvestigated. The 

contribution to progress in research is based on formulating a contextual design approach in an emerging markets-specific 

framework and furthermore defining which aspects are especially related to the design process. A guideline is offered to 

companies that face the challenge of designing products for emerging markets. 
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Abstract: A massive and variegated array of recently discovered new technologies allows the ascent to a radically New 
Economy, which will no longer manufacture in gigantic factories, but instead in “small rooms.” This economy will be local, 
decentralized, in many respects rural, incomparably more sustainable, and oriented towards the manufacturing of products 
that serve authentic and genuine human needs. A dramatically new organization of work can be developed on the basis of 
this New Economy: 10 hours a week will be High-Tech- Self-Providing Work, 10 hours a week will be Job-Work in New 
Work Enterprises, and 20 hours a week will be Work that one really wants to do. High-Tech-Self-providing comprises a 
range of productive activities from the raising of food (Permaculture, Vertical Agriculture, fishponds, etc.) to the self-building 
of the dwellings for one’s life, to the self-generation of electricity to the small space manufacturing of appliances and also of 
a large spectrum of electric means of transportation. Examples of New Work Enterprises are the making and distribution of 
Eco-cement, the small room manufacturing of Air-conditioners, and the small-room manufacturing of electric Motor Cycles. 
Work that one really wants to do increases one’s strength, gives meaning to one’s life, and moves one beyond the passive 
observing of life into the full and to the hilt real living of it. Nothing less than the transformation into this new organization of 
work and the attendant generation of a New Culture will solve the global problems of the depletion of our resources, and of 
the degradation of the nature in which we live. The new start we need requires a New Economy, New Work, and a New 
Culture.  

 
Keywords: new work; new culture; community production; economy; technology; self-providing; self-making; permaculture; 
vertical agriculture; self-building; eco-cement; fabricator; co-operative; self-reliance; micro-factory; decentralize, really 
wanted; open source; innovation; transition 

 
 
New Work is a way up to thrivability! New Work is a ladder, up from the Economy, Politics, 

Society, Culture that we have now up to an Economy, Politics, Society, System of Work and 
Culture that will be more humane, more intelligent, and yes, more cheerful. 

New Work says No to the absolute, dead-certain conviction that there is no alternative to the 
creation of more businesses, the stimulating of the economy, the making of more jobs.  No there is 
an alternative. 

New Work is a commotion, an uprising, a rebellion, but it has in spite of that a very tested, 
developed idea of where it is going, and crucially not just of the goals it means to achieve, but also 
and very specifically HOW.  These delineated steps, will take us upwards to an amazing, not easily 
imagined state of being, vastly superior to the one in which we flounder and deteriorate now.  

1. The "How" of New Work 

New Work seeks to build a network of New Work Communities, each complete with fully 
equipped community centers, housing developments, village-wide infrastructures, community, self-
providing activities, and decentralized manufacturing centers. New Work can also organize small 
groups to band together to employ high tech self-providing techniques while organizing co-
operative business ventures based on New Work Technologies. New Work provides the 
conceptual framework for a comprehensive strategic approach - an integrated, overall framework to 
organize and coordinate stakeholders, to articulate consistent policies and programs, and to 
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provide coherent rationales to guide decision makers, community leaders, and technology 
providers in both the public and private sectors. 

Employing New Work Technologies creates: Economically independent communities, High-tech 
infrastructure for community life (housing, food, water, energy), co-operatively owned business 
ventures, decentralized manufacturing techniques, Entrance into the world-wide markets, Training, 
education, mentoring, and support for individual and collective pursuits, Access to technology, 
resources, information, needed for modern life, greater individual and collective autonomy, 
enhanced quality of life. 

To achieve these results New Work: 
 Establishes connections between projects and technology providers. 
 Adapts technologies to local conditions. 
 Mobilizes community leaders and participants. 
 Ensures technological solutions address community needs and desires. 
 Develops comprehensive programs. 
 Coordinates program implementation. 
 Plans and coordinates installation of technological infrastructure. 
 Creates training programs in New Work principles and technology uses.. 
 Develops business enterprises. 
 Opens markets for new products. 

2. New Work Technologies 

In the last twenty years New Work has identified a multitude of extremely various technologies 
whose common element is that they all support the possibility of a Base Economy - i.e. the 
possibility of a very extensive (80%) economic self-reliance. What makes any technology a “New 
Work” technology is its ability to contribute to an independent, self-providing, and enhanced quality 
of life for a community. Examples include: 
 Permaculture gardens and urban farming 
 Waste water recycling equipment 
 Fast, low-cost construction techniques 
 Electrical generation technology 
 Micro-factories for local production 
 Compostable toilets 
 New Work Cafe - Social media/communication and technological access redefining the 

workspace and work community.  

3. The need of New Culture 

One egregious mistake is to imagine that work is simply shrinking, that the trouble is no more 
than this: the frightful illusion that it is only becoming smaller, that there is merely less of it. That 
stands behind the idea that “economic growth” can cure this, can return us back to health. 

Anything merely cosmetic is not enough. We must devise something that will engage the vast 
majority of humankind, that will bring into action not just a marginal small group which will eat less 
meat, or will do more recycling, or will use less electricity -- but a plan, a goal, a vision that will 
make sense and will appeal to the overwhelming majority of people on the planet that abhor and 
hate and loath the current system.  

Therefore, a radically New Economy is just Part I. Other Part must be a new System of Work. A 
going back to a first starting point. Don’t ask: what does everybody want from me, what will be 
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accepted, or what will sell. What will make me liked and successful and promoted? Ask instead: 
what at bottom and in seriousness and in the solitude of my own life do I really want? That is how 
the one phrase that attached itself to New Work more than any other, came to be. To find out what 
people “really, really wanted,” with the much quoted double “really” grew directly out of the idea of 
this “reversal,” and gave them a chance to make a contribution. 

We learnt that work chosen with conviction has three main attributes:  
1. It gives strength, it makes vigorous.  
2. Many who are forced to perform decimated work because nothing else is available to them, feel 
that they have no life. 
3. Possibly more decisive than all else, work done in earnest, done because it counts gives 
meaning to one’s life. 

Teaching people the high, even the stupendous value of doing work that they want to do, would 
not close the awful crevasse between the rich and the poor. There would have to be two parallel, 
related efforts that would be wholly disconnected from each other. First it is self-making, and it is 
nothing like the old fashioned peasant self-providing. The transition to self-making is much more 
than any step up to any set of new machines – even up to fabricators. It is best compared to the 
enormous transformation that moved us from agriculture up to industry. It is a complete, 
comprehensive forward alteration that includes everything, from the whole wherewithal of material 
production up to how and where we live, and beyond that to our social and political organization. 
Second there is the Open Source Movement, there is the movement towards global villages. In the 
very center of this tumultuously growing hive of innovations is like a massive tree, the internet itself. 
In retrospect it might become apparent that the most sweeping of all changes that the internet 
made possible is the development of self-making. 

Now we can see the beginnings of the Or. If we use the now available technologies with 
“intelligence and skill,” then we can with their help create a broad, firm base. The changes that 
need to happen go very deep. Fortunately today I can account for all this visionary pictures; I have 
known it real to happen along many actual examples, I will give you not least from my old home 
country Upper-Austria. 
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Abstract: Changing education from traditional approaches to progressive forms is challenging for students and teachers a 
like. Progressive education aims at responsible learners, able to manage their individual learning processes. These 
approaches also require teachers to change their role in education. Dalton-Plan pedagogy is a progressive education 
approach. We researched individual views to teaching using Dalton-Plan assignments as an instrument for guiding self-
organised learners. The ongoing work is not limited to empirical research, but aims at developing a novel web-based e-
learning system supporting teachers to educate, using the Dalton-Plan.  

 
Keywords: progressive education; Dalton-Plan; e-learning; teacher role; e-learning support 

 
 

1. Introduction 

Current (traditional) education approaches and systems are challenged on multiple dimensions. 
Society demands that learners should be equipped with problem-solving competences. Additional 
competences like “creative thinking”, “ability to work in teams”, “performance aware”, “ability to take 
initiative” are required (Eichelberger et al., 2008). The knowledge-society requires citizens to 
develop critical thinking and scientific reasoning, with an overwhelming majority of Europeans 
agreeing that interest in science is essential to  Europe's future (High Level Group on Science 
Education, 2007).  

Constructivist didactics (Reich, 2008) and progressive education (Skiera, 2004) share some 
common principles that support the acquisition of the above competences: 

 individual learning strategies and self-organised learning 
 knowledge construction in groups 
 situated, complex, real problems to solve 
 teachers provide a positive learn environment 

While there is growing evidence that teaching based on these principles does work,  

“one of the critical issues is faculty development, helping teachers to become familiar with 
new approaches to teaching and helping them gain experience actually implementing them ” 
(Michael, 2006 p. 164).  

The research work at hand, aims at providing an e-Learning environment helping teachers to 
become familiar with a particular progressive education approach, the Dalton-Plan (Parkhurst, 
1924). The Dalton-Plan places emphasis on two instruments, assignments and progress-graphs. 

In this paper we present an empirical, qualitative study on the implementation of assignments in 
general and Dalton-Plan assignments in particular within “e-learning environments”. First a novel 
qualitative method has been created to combine aspects of qualitative, empirical research and 
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software requirements engineering. The description of the method is followed by a presentation 
and discussion of the research results. 

2. Transdisciplinary Research method 

E-learning environments are a means to effectively support principles established by 
constructivist didactics and progressive education (Auinger, 2005; Eichelberger et al., 2008). In 
order to design and implement effective e-learning support, the didactics needs to be understood 
and incorporated in the environment. In a first step it is therefore necessary to understand the basic 
teaching principles and features used by experienced teachers. Empirical research methods are a 
means to get this understanding. However, since the overall research aims at building a novel 
solution to support teachers, only describing the views of experts is too limited. A method is needed 
to pinpoint the core concepts (e.g. features, methods) and their relationships in order to inform the 
design of the e-learning environment. 

Due to limited available existing research in progressive education and e-learning, we identified 
the need for a research method, which allows to reconstruct knowledge by experts in the field. 
Exporative expert interviews are a qualitative empirical method that enables getting an initial 
understanding of a domain (Mayring, 2002). To structure the interviews, we created a guiding list of 
questions. The taped interviews where expected to contain very rich descriptions and complex 
interdependencies between concepts. To build an informative abstraction of the interview's content, 
we have been evaluating methods allowing to model the experts world view, and which are easy to 
comprehend, so experts are able to validate the models. Graphical modelling methods aim at 
providing such abstractions. Taking a look at multiple methods we have identified “concept 
mapping1” (Novak & Cañas, 2008) as the best approach to reach this goal.  

3. Results 

3.1. Dalton-Plan Assignments 

To better understand the new role of the teacher and the required support, first a concept map 
is shown, which shows the expert's view on assignments and the structure and principles included 
in assignments. 

                                                        
1 A concept map is composed of two element types: concepts and propositions. A proposition is a concept with a 

named association and a second concept.  
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Figure 2: Expert's view on assignments  

Assignments in progressive education are used to support active, self-organised learning. 
Learning is done individually and in groups. Assignments present the structure of the work to be 
done by learners in advance. However the assignments need to be motivated by real-world 
application contexts. Learning tasks, which produce documents (ie. written or documented work) 
need to guide the learning process and keep the result open. Assignments need to make it clear 
that its the learner's responsibility for the outcome.  

To be able to monitor and guide the process, interactions between learners themselves and 
between learners and the teacher needs to be planed. This includes for example meetings for 
which learners prepare preliminary results and present it to a group.  

3.2. The teachers' new role 

The following concept map presents an aggregation of concepts identified by the experts as 
relevant for the teachers' new role. Teachers are facilitators of the learn process. They monitor the 
progress of learners and provide impulses to the learning process, rather than giving pre-packaged 
solutions. To be able to do this, requires some planning and transparency of the envisioned 
process and expected “milestones”. Assignments therefore need to provide information about the 
planned activities and social interactions (e.g. meetings). Having a document that makes the 
overall learning process explicit, allows (at the end of the process) to reflect on it and improve it 
over time.  
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However, teachers feel the need for more support. Currently there is no (e-)learning 
environment for teachers that support them in understanding and learning about the Dalton-Plan. 
Progressive education also could be better supported by e-learning environments e.g. by allowing 
teachers to integrate motivational videos in the assignments.  

Figure 3: Elements of the teacher's new Role 
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Abstract: There will be no chance to achieve sustainability with commercial target systems currently used. For our 
economic system completely changed objectives arise with the consciousness for the common house Earth with his 
biodiversity as the only basis of all known live including the humans. A new definition of economically advantageous will 
have to care for equally value creation to the company, the environment and the society instead of the unilateral orientation 
to shortterm financial profitability. For this purpose a management model was created, combining ancient Indian wisdom of 
holistic decision-making with the stringent logic of consequentially reasoned assumptions, outcomes and values. The real 
constraints are in our brains. To tap the full potentials of employees and business partners, sustainable thinking 
entrepreneurs develop a culture apart from the paradigm of absolute competition towards cooperation on all internal and 
external levels with the ambition of creating even better contributions to the preservation of our life bases. 
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Abstract: The paper deals with the current trends in innovation eco-systems, the formation of new organizational structures 
in an emerging social fabrique, entrepreneurial sub-cultures. 

In many countries entrepreneurs gather and co-create new structures of mutual support almost ignoring the established 
infrastrutures of interest groups and markets. This ignorance becomes bliss if an entrepreneur aims at radical innovations 
changing the rules of economic games, or entrepreneurial designs in social and cultural innovations. It seems to be the 
verge were life develops its abundance, the spurs for co-evolving patterns in the next steps of (social) evolution. Pradigm 
change seems to be in need of this new structures called e.g. innovation hubs, co-working spaces, barcamps, Pecha 
Kucha, and in need of the vibrant mix of arts, economics, and science. Thus societies which enable entrepreneurial sub-
cultures to emerge and enable entrepreneurial sub-cultures to disturb the established fabrique might find the next 
evolutionary advantage.  

The research project in progress examines the conditions in which these co-evolving structures emerge and the impact they 
cause, in the context of complex systems and evolutionary systems theory and evolutionary design patterns.   
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Abstract: This presentation pursues the question, how social systems (organizations, communities, etc.) must be designed 
so that innovation is anchored within its core. Contrary to the view, that innovation is something that must be added or done 
at some (random) occasions, the author´s view is that innovation is a permanent “driver” that pushes organizations forward, 
may it be incrementally or radically (this decision as well stems from the organization´s core). Therefore, innovation is 
deeply rooted in the organizational culture; it is not another department, such as marketing or controlling.  
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Abstract: High Road to Innovation approaches in general and High Performance Work Systems (HPWSs) in particular are 
considered to have great potential to generate competitive advantage in terms of productivity and innovativeness. High 
Performance Work Practices (HPWPs) entail a transformation to a holistic organization that features self-managed team-
work, flat hierarchical structures, job rotation, performance-related wages or workforce empowerment to create an 
organization based on employee involvement. Scientific discussion of HPWSs has not referred much to systems theory, 
although systems theory (in particular the complex adaptive systems perspective) might provide fruitful insights into the 
underlying principles and structural conditions of HPWSs. In this paper we present our research on HPWSs and our 
endeavor to include systems theory in this work. Furthermore we describe a possible effect of HPWSs on the organizational 
culture and decision making, in particular with regards to sustainability issues and corporate ethics  

 
Keywords: high performance work systems; high performance work practices; systems theory; complex adaptive systems; 
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1. High Performance Work Systems and Systems Theory 

In theoretical and practical discussions about, how companies can maintain or gain competitive 
advantage in a globalized and highly volatile economy, “high road”-strategies that focus on 
innovation and agility – and here in particular “High Performance Work Systems” (HPWSs) – are 
considered to have great potential. HPWSs focus on continuous reinvention processes of products 
and services integrating creativity, experience and implicit knowledge of employees at all levels. 
HPWSs comprise of particular management practices (“High Performance Work Practices” – 
HPWPs), concerning the organization of work and the company itself, like self-managed teamwork, 
flat hierarchical structures, job rotation, performance-related wages or workforce empowerment. As 
opposed to tayloristic principals, HPWSs lead to a fundamental reorientation in operational 
rationalization efforts resulting in a new and increased appreciation of human work. In this context, 
the aspects “self-control” and “self-organization” are of particular importance. HPWSs, which are 
also known as high commitment or high involvement organizations, realize a managerial approach 
that facilitates high performance of employees and thus illustrates the amended character of work 
and the options of work sharing and knowledge sharing in today’s knowledge-based economy 
(Brödner, 2000, p. 3). 

 So far, HPWSs have primarily been applied and studied in a context of industrial production 
and there is ample empirical evidence about the impact of HPWSs in these environments with 
regards to higher productivity, stronger financial performance (Kuhlmann et al., 2004, Combs et al. 
2006), increased organizational agility and innovativeness (O’Regan, 2011). Empirical research 
has also shown that systematical implementation of HPWPs by means of reorganizing the entire 
work system and not only individual practices (‘bundling of work practices’) is a key element to 
achieve these positive effects (Appelbaum et al., 2000; Kuhlmann et al., 2004,). 
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HPWSs have been discussed in the fields of labor economics, industrial relations, (industrial) 
sociology, organizational behavior, strategic HRM and operations management. However, in our 
literature reviews we have not come across any specific reference to a systems theory approach so 
far, although systems theory (in particular the complex adaptive systems perspective) might 
contribute fruitful insights into the underlying principles and structural conditions of HPWSs. 

From the field of systems theory Michel Saint-Germain has linked HPWSs to the nature of open 
systems: 

“[T]he individual as an open system is respected in such organizations. He/She is able to 
transform data into useful decision-making information. There is margin for creativity and 
autonomy and above all, the decision-making process allows opportunities for a ‘locus of 
control’ at the individual level” (St-Germain, 2010, p. 10). 

2. Design of the research project  

Having started in 2010, we are currently conducting a combined research project in the Austrian 
manufacturing plant of a global player in the automotive industries (company A, approx. 2000 
employees) and at the Austrian production site of an international high tech company in the metal 
industries (company B, approx. 1.000 employees) to determine the impact of HPWSs on the 
adaptability of organizations to volatile environmental conditions such as turbulent markets. In this 
context we have developed the concept of “Organizational agility” and we have introduced this to 
the scientific discussion in the field of Operations Management in July 2011 (Menrad & Wallner, 
2011). 

In company A the main scope is the scientific accompaniment of the implementation of various 
HPWPs on the shop floor. We monitored the process of  a pilot implementation, evaluated the 
effects and will again do the accompanying research when the measures are rolled out on the 
entire shop floor, which will happen in 2012. Further activities include a complete reorganization of 
operational management towards flat hierarchies and innovative approaches of integrating relevant 
areas on the shop floor into process-oriented structures. Thus, various HPWPs are being 
implemented in a systematic way and the bigger part of the plant will be involved in this project; in 
total 1.200 employees will be included in the project. 

In company B we evaluate already existing forms of HPWSs, which are there organized in a 
company-specific production system. 

Furthermore we are investigating in both companies whether HPWSs and organizational 
concepts like Productive Ageing are compatible and of mutual benefit. In addition we are also 
performing explorative research about the applicability of HPWSs in other areas besides production 
such as production logistics and R&D departments. 

We have set up a multistage research process that relies on a combination of various 
sociological data collection analyses and methods. We tie this selection to the requirements of the 
case study method associated with industrial sociology to make sure that we fully understand the 
differences between the social processes and the company context it is embedded into. We 
understand that this approach is especially applicable when researching and evaluating the 
implementation and the effects of new forms of labor organization. In this process we want to 
introduce a systems theory perspective in the scientific discussion. We assume that systems theory 
can provide the theoretical framework to explain how and why particular HPWPs and HPWSs in 
general work (and contribute to the innovativeness and adaptability of an organization) and help to 
formulate the guiding principles for a further development thereof.  

3. High Performance Work Systems and Sustainability 

Since sustainability is a strategic research topic in our department, we also want to find out 
whether HPWSs do have an influence on the organizational culture and decision making, in 
particular with regards to sustainability issues and corporate ethics.  
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There are some suggestions that this might be the case. HPWSs respect employees as open 
systems, as purposeful beings. In HPWSs employees can develop and deploy their competencies 
and creative potential; they are able to assume responsibility and engage in opportunities for 
analysis, problem solving and innovation, in which the working environment is a place of learning 
(Totterdill, 2008, p. 133). In HPWSs employees develop a competence to make decisions; they 
learn that their decisions have an impact, that their contributions matter, that responsibility is to be 
taken on an individual level. This is a prerequisite for responsible ethical action.  

“[E]ven if people fully develop their potential, they cannot give direction to their lives, they 
cannot forge their destiny, they cannot take charge of their future – unless they also develop 
competence to take part directly and authentically in the design of the systems in which they 
live and work, and reclaim their right to do so. This is what true empowerment is about” 
(Banathy, 1996, p. vii). 

In specific, we plan to investigate whether employees, working in a High Performance Work 
Systems environment change their mental frames and adopt a set of more intrinsic values over 
time. The rationale behind this interest is as follows: Research on motivation shows, that people’s 
values tend to cluster in remarkable similar ways (this has been validated across cultures): Some 
sets of values can easily be held simultaneously while others oppose one another (Schwartz, 
2005). Intrinsic values (those, which are inherently rewarding to pursue, because they are good at 
satisfying people’s psychological needs, including personal growth, emotional intimacy or 
community involvement) act in opposition to extrinsic values (contingent upon the responses of 
others, including power or financial success). Intrinsic values are associated with concern about 
bigger-than-self problems and with corresponding behavior to help address these problems 
(Crompton, 2010, p. 10). Thus, HPWSs may be a means to support thriveability in organizations. 
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Abstract: Experience is encouraging me to believe that, for innovation to become a value facilitator of change on a 
corporate or a community level, we need to develop and to launch a comprehensive system of policies, enablers, tools and 
deployment mechanisms that will support strong horizontal cooperation, combining of top down and bottom up approaches. 
Top down approaches will be effective only when strongly supported by mass, bottom up innovation movements. I will share 
the experiences of the InCo movement in Slovenia that directly involved over 5000 people over 5 years, in diverse 
innovation related activities. The InCo movement is a prime example of how different participants of the innovation 
ecosystem can successfully cooperate together to serve the higher good. I will argue that mass innovation is an important 
enabler for an open, prosperous society, for sustainable development and success. In addition, I will encourage 
governments to stimulate mass innovation engagement by the public, including social innovation, in order to facilitate a 
break-through into innovation excellence. I will propose that more cultural characteristics and local core competences be 
included in the bottom up innovation approach. In addition, I argue that international practice should be adopted locally, with 
a high level of sensitivity for local culture and local experiences, with a greater engagement (on innovation). 
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Abstract: This paper relates to Symposium T, “Enabling organizations for thrivability: New perspectives on form, structure, 
and process in favor of human and societal prosperity.” It focuses on the question, “What could we possibly achieve if we 
co-create radical innovative patterns together, learning from other practitioners who are experienced in biology, technology, 
sociology, management, development, design, and ...?” Based on project team research viewed through a lens of complex 
adaptive systems and an adaptive model used in ecology, I will address “thrivability” in terms of collaboration, innovation, 
and learning. Specifically, my objective is to explore how project teams collaborate to co-create value as complex adaptive 
social systems in a multidisciplinary environment. In addition, innovation is explored as the impetus of creative destruction 
and its outcomes. Further, organizational resilience, specifically through development of adaptive capacity, is revealed as 
an outcome of learning through leveraging multidisciplinary experience. 

When one “thrives”, it means one is “to grow vigorously (flourish), to gain in wealth or possessions (prosper), and to 
progress toward or realize a goal (succeed). It may be understood as a step beyond sustaining, which implies nourishment, 
support, preservation, and maintenance. Organizationally, thriving can mean expanding resources, expertise, productivity, 
and profitability. Beyond maintaining an operational model, our organizational objective, in this discussion, is not to merely 
sustain but thrive. In other words, humanistic values are not only the baseline for ethical decision making, but inform how an 
organization operates in time and space (i.e. daily, locally, and globally). 

When goals are not specifically defined, but are questions of “what could we possibly achieve,” there is inherent risk in not 
knowing what to expect. A systems perspective can be valuable in defining the boundaries of the systems, its context, 
stakeholders, and impacts through useful tools such as feedback. For example, the mission set out in the question of “what 
is possible” can be framed within a context of ethical and social responsibility, given the nature of the mission’s objectives. 
Such an open-ended mission is challenging, especially to project managers, who often have an aversion to committing to 
amorphous goals, much less in terms of co-creation of radical innovative patterns across disciplines. As a former project 
manager, I take a practical approach to most issues with which I am confronted. As a result, my question is, “In practical 
terms, how can we achieve this mission?” 

One reason this mission is challenging per se, is that the introduction of “radical” ideas provokes resistance in most 
organizations, especially those that are change adverse. It also requires dialogue across disciplines for exploration of 
models that may provide insight into issues that have not traditionally embraced concepts outside the confines of one 
discipline. This requires impartiality to a practical application of theoretical pluralism for the purposes of learning different 
approaches to problem solving. It also requires establishment of trust in the process of emergence of new ideas, concepts, 
and models of design, problem solving, and delivery. 

In organizations resistant to change, a crisis (significant adversity) is sometimes necessary to prompt transformational 
change. Members of the organization are asked to reflect upon what is not working. Processes left unexamined after long 
periods are possible sources of obstacles to progress. Rigidity, in the forms of tight command and control through 
hierarchical structures and formal processes, binds resources to behavioral norms that have become inculcated in the 
organizational culture. A crisis prompts questioning these structures, which can result in a type of creative destruction. This 
type of creative destruction releases norms that no longer serve the organization in favor of new behaviors and processes 
that support its goals and objectives (norm negotiation). It can also be a precursor to creativity and innovation. 

Research exploring the dynamics of group development and ecological adaptation has shown that resilient organizations 
encourage development of adaptive capacity. Practically, adaptive capacity is operational flexibility that allows for risk 
taking, questioning standard operating processes, and learning from experience. The lessons learned are then incorporated 
into future projects and reorganization of resources. Project leadership plays an essential role in shifting group norms and 
processes to promote adaptive capacity. Embracing change (incremental and transformational) and trust in the emergence 
of innovation are hallmarks of organizational resilience. Project teams that have developed adaptive capacity become 
leverage points as sources for organizational resilience and, subsequently, a path toward thrivability. 
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Abstract: The economy is reconstructed using an evolutionary model of multiple strata, starting on an abstract level, and 
adding more and more concrete features. The schema is to explain political directions of economic development. Austria 
can be taken as a typical example for the Northern Member States of the European Union. High productivity gains, but 
stagnant wage incomes allow for high profits, but investment remains low. Capital income is used for financial investment. 
Financial capital produces bubbles, bubbles explode, driving banks into break down. They  are bailed out by state money. 
Tax payers have to shoulder the burden of ever increasing public debt, restricting growth rates within the members of the 
European Union. 
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Abstract: The great crisis is the final product of that type of a market economy, which can be termed „finance capitalism“. It 
is characterized by many interlinked framework conditions like the dominance of the neoclassical/neoliberal paradigm 
(„laissez-faire“), the deregulation of financial markets, the attempt of an ever increasing number of people to make money 
out of money („let your money work“). The development of the crisis marks the stepwise implosion of this system. 

Over the 1950s and 1960s, by contrast, striving for profits („the core energy of capitalism“) was systematically focused on 
the real sphere of the economy ("real capitalisms"). At stable exchange rates, low interest rates, stable commodity prices 
and almost „sleeping“ stock markets, profits could only be made through truly entrepreneurial activities (in a modified from 
this model is operating in emerging market economies, in particular in China where policy keeps control over exchange 
rates and interest rates). 

The years ahead will be shaped by the difficult and long-lasting transition from „finance capitalism“ to a new form of „real 
capitalism“ (the transition will in many respects be similar to the period 1929 to ~1950 - though less extreme). The extremely 
low speed of learning on behalf of the elites will make life much more difficult for many people. 
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Abstract: The project of a common European political and economic union is rapidly approaching crossroads at which it will 
be decided if it can survive or split up into diverging areas. After briefly evaluating why it is welfare enhancing (for European 
citizens as well as in a global perspective) to support Europe's survival, the contribution proposes 10 immediately necessary 
policy measures to be taken. In a more elaborated paper these urgently needed measures will be brought into the context of 
a consistent mid-term program for Europe, which then also entails a long-run vision for Europe's place in the world 
economy: A pilot project Europe. 
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