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Abstract

This paper analyses the crises that can effectremg¢ economic and social system from an
interdisciplinary point of view, focusing on theoeaomic theories concerning the crisis of capitalist
systems. Medical, epidemiological, psychologicatiaogical and political approaches are also
considered.

Any entity, from a single person or company to waled more structured realities of modern
capitalism (i.e. national economies, productive aaefinancial systems, etc.) regarding their
respective level of complexity, can be involvedifferent kinds of crises.

The principal aims of the contribution are to unstand how the systemic complexity affects
both the development and the clearing of the crsid to explore whether and in which way
complex thought may influence a better investigatibcrises in a general socioeconomic system.

Keywords: complexity, socioeconomic system, crisisgpitalism, exposition, vulnerability,
propensity.
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1. Purpose and structure of the contribution

The nexus between *“crisis” and the level of compyexf over-individual socioeconomic
institutions (i.e. enterprises, public administvas, governments, social groups and movements,
inter-organizational nets, etc.) is the survey @etof this treatise. This analysis considers blo¢h
systemic and the complex perspective. Each ingtitus qualified as a more or less dynamic,
adaptive, complex and non-coherent system, theeexis of which is influenced by the combined
action between its single individuals and their diitions” or groups and the wider and more
structured systems of which it is parthe whole modern society constitutes a homogenands
more complex social system, which results fromdyx@amic interaction between different levels of

analysis.

* Bernardino Quattrocioccchi, Sapienza UniversityRafme, Italy, email: bernardino.quattrociocchi@uniadnit and Alessandro
Danovi, University of Bergamo, Italy, email: alessemdanovi@unibg.it.
1 On the conception of an enterprise as a systemspetifically, on the vital systemic approach (ASt¥bmpare Golinelli (2005;
2008).
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Through a critical and interdisciplinary literatuneview, we investigated the role of
individualities and inter-systemic relationshipsdietermining the start-up and the spread of ascrisi
from one system to another. More specifically, tomcept of “systemic crisi§”(rectius inter-
systemic), or rather of “systemic risk”, is dedudeam the distance between “horizontal” dynamics
(i.,e. systems of the same nature) and “verticaladyns” (i.e. the top-down and bottom-up
approaches between diverse systems). The reasdridyyaamics of change are examined from the
“synergy” within a system and between systems (ifjinocombinational, accumulative and/or
multiplicative effects) to systemic “vulnerabilitydnd “expositions” (i.e. the diffusive effect of
dissipating pathologiés

Considerations are then focused on the interpogtaif the meaning of “crisis”, a term widely
used in economics and management studies as walcasnmon language. The aim is to underline
whether and how the approach based on the complsterss may actually foster a better
understanding of the “systemic crisfs’Authors are not willing to adopt a unique defiorti of
crisis, instead preferring a hybrid and contingapproach. In the same way, the common nexus
between crisis and recovery, in which a large padgconomic studies is interested, is deliberately
not going to be explained in depth.

A further objective of the following contributioroncerns the relationship between “systemic
complexity” and “crisis”, or rather, whether andwtich way the complexity of a socioeconomic
institution may prime, prevent or smooth over tmealzing out of crises. In fact, the possibility
exists that the boosting and strengthening of muonomic systems with fast-growing complexity
could foster more or less frequent, intense antaswex crises. It is easy to refer to “capitalistic
market crises”.

In addition, the most recent dynamics of capitalishterprises and markets has been interpreted
as the expression of a crisis of the system Rqel. the crisis breaks out from the inside and
outside individualities of the system). Authors iavgiving a limited answer, which connects the

2 When using the concept of “systemic crisis”, aushefer to the crisis of any (more or less) complgstem, while considering
“inter-systemic crisis” or wide-range crisis (Galh, Gatti, Vagnani and Proietti, 2008, p. 294t:67).

3 An example of a dissipative effect, linked to dulapse of a building, can be found in Rullani (298. 57).

4 Referring to crises in a business and economicamalyto the approaches to the management and gesfrenterprise crises, see
Zito (1999), Danovi (2003), Guatri (2005) and Quagid Danovi (2008). For any application consistefth the ASV, see
Piciocchi (2003; 2005, pp. 53-66).

® In other words, authors want to understand whethaffunctions of the complex system are inducetkéfesl by the system
constituent logics, i.e. by specific inner or oudspects, making a distinction between “structuaald “economic” or “occasional”
crisis factors.
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crisis of socioeconomic systems to specific, byiesficial factors or to a sole cause; moreover,
they try not to refer excessively to relativism,igfhcan be useless in the decision-making process.
The last research question concerns whether ansigsteisis can find its solution in a change of
the system complexity, which itself originates dwbsts downturn and at the same time justifies
the social legitimacy of the system. The proposethodology should be consistent with the theory

of complexity and useful for explaining crises ofiplex systems in a socioeconomic field.

2. Individuals and systemic crises

The main epistemological principle of complexitysases the existence of a sole, large and
universal system, which is fed and composed by tbess particular systems, classified as natural
in reality, regardless of the obserfeBuch a system is affected by many events, thsifitzgion
of which as physiological or pathological cannatays be defineéx ante’ In fact, the judgement
on a wasting event cannot be always negativasfphysiological and for some hypotheses it could
regulate a selection. Even the physiological ohglagical taxonomic attribution occurs ordx
post as socioeconomic systems are not predictabléofay periods and probabilistic assessments
are necessary. Moreover, the history of crises aoehelp in preventingx antethe crises that
periodically afflict the world’s economic systemspwever, history certainly contributes to the
understanding of the evolution of downturns, beedusffers important support to the clearfhg.

The economic systems seem to contain a gene tudd l#oth to success and to crisis. The main
reason is that they include the individual, whoaJe/has “systemic” needs and is at the same time
rational and irrational. From this thesis emerdes riecessity of rules and regulations in order to
control the economic and social needs of both iddals and communities. Hence, some

approaches to governing systems in general an@sciis particular appear. IS very pressing

® Systemic epistemology is part of epistemology, cvhistudies complex systems and is sometimes cafied“science of
complexity” or “complex thought”. Compare also Bocehid Cerruti (2007) and Magrassi (2009).

" Following such logic, we can use an example: advire may be considered physiological when it ltgtar partially eliminates
the wood, contributing to giving life to anotherepranyway, if the flames destroy the ultimate wpoglsent on a certain territory,
they create an obstacle to the recovery of a spegdod and the existence of such a system woulthéxeaced: in this case, the
crisis would be pathological and not physiological.

8 Structuralism, which is also at the base of ecdoanthropology, biology, Freudian psychology arsygho-analysis, theorizes
that the human brain operates a continuous regmatizin of reality. Therefore, people perceive alitg that is not true and
absolute, but rather constructed or even distdiyetthe known conceptual categories. The biological physical demonstration of
the reality abstraction was explained by the 198be\l Prize winners Hubel and Wiesel. Compare Levhtdizini (2004, pp. 82—
86) and Lehrer (2009). In such logic, the dynamacpsses, as the crisis of an economic systenseareas inescapable and above
all the human being is an infinitely small parttbe whole general system. In particular, the systeletected by people are
subjective representations of reality without detiaabout its existence as it is observed andesgpted.
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government of systems that may also use compulsdeg better than free interaction between
systems, based on trust and supported by softaegus? This question will be further analysed
later?

One frequent cause of all crises are “excesses’tfie managersemuneration, the estimation
of properties, the use of leverage, the evaluatiocompanies, etc.), which create an extreme gap
between “effective” and “expected”, making evergdgliction less reliable.

If we want to delve into the roots of the currentahcial crisis, we can note that they should not
be ascribed only to the excessive use of leverage the uncontrolled action of big merchant
banks, but rather to the widespread need for greatputs or to the necessity of endlessly spurring
the demand for goods and services. In this semsande has only supported major outputs
requested by risk-averse individuals and industsigls overproduction (i.e. industries’ widespread
culture that people can consume more than theyabl® to produce), without considering the
related risks. In brief, what is lacking is the épaution principle”, especially during the expansio

phases of the systeff.

2.1. Systemic crisis: from synergy to exposition

The trigger cause of crises of economic systenssitighe identification qualities of the crises
themselves: a centre of government that detectantieeactions between objects and subjects,
composing the system. In such systemic contextdyaction can lead from synergy to exposition.
This is the reason why the more there is an intgrom with other systems, the higher is the rigk o
a systemic crisis. Paradoxically, in the apical reata of the last crisis, the bank institutions with
fewer relationships (for example Italian local cemgtive credit banks) seemed to be less exposed to
systemic risk.

Anyway, the central themes of our reasoning arectimprehension of the diffusion mechanism
of a crisis and, in a complementary way, its emaeti Actually, the diffusion mechanism can be
induced by:

e the decisions of international centres of governnmernthose of their operative structures (i.e.

° Von Hayek (2000, par. 3.6) states that human mésiguided both by “rules” and by “regulations”.

10 Compare Galbraith (195@p.52-56;1972), Gandolfi (1999, pp. 52 ff.), Battaglia (20GHd Trouwborst (2002, pp. 8 ff.). Not
causally, the more a complex system is resistamuter upheavals, the more it is redundant. Fomeka, in their spasmodic
search for efficiency, banks have reduced theipipetary requirements, that is to say redundancy.
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central banks, governments, stock exchange marlaifi;trust authorities, consumers’

movements), which are able to influence throughhmaeisms of exposition and/or systemic

dependence on the actions of other systems;
e the interactions between subjects and objects éammple, bankers’ or manufacturers’
communities, information, financial transactionsrghase options, etc.).

The previous mechanisms almost always operate xdomadey, although the “government”
decisions are more evident to the observer, while ftinteraction” ones are more latent.
Nevertheless, the “interaction” decisions are rss leesponsible for systemic crises, because all
individuals and all systems are potentially expos®aaen if they are not directly connected to a

centre of government.

2.2. The exposition of crisis: the diffusion proceses

To illustrate the phenomenon of exposition amongfesys, it is important to make an initial
distinction on three levels of analysis: individsiadommunities (groups) and systems (also systems
of systems). Actually, it is possible to detect tt&fusion processes”, when a feature astatusis
spread from a limited number to a multiplicity,ewen to the totality, of the observed systems.

The activity of combination systems develops frojoiat action “by chance” or “by necessity”,
because they operate rules of necessity and repatidn and are opposed to organized systems,
which are normally based on the principle of “catgtect”. From the micro-macro feedback
comes the necessity effect, which characterizebehaviour of the combination systems. The case
by itself is never enough to start a macro-behavama the action of necessity rules is also needed,
as they force the birth of micro-behaviors in tirggke elements of the system through a necessity
factor. In other words, the case must be joinedhdigessity. The necessity rules often come from
the obligation, the convenience, the will and teefulness that may or may not be perceived by the
single individual in conforming the micro- to theaamo-behavior. As the recombination factor
characterizes the macro-rules, the necessity fattaracterizes the micro-rules. The more the
micro-behaviour is perceived as necessary, usefiicanvenient, the more the macro-behaviour is
devastating.

An economic example of the diffusion processesamntribute to explaining the phenomenon.
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Let us take into account one of the most acclaifaetbrs of the recent financial crisis, that i th
spread of the subprime loans. The heuristic mokal éxplains this specific exposition is the
following:

e individual level: the need to take out a loan tocpase the main residence (micro-rule or
necessity factor);

e collective level: families’ (i.e. a community’s) sh to buy a house (a feature with an increasing
utility because of the community desire to own sanhobject) and, consequently, the value of
the “house” meant as a “good” (macro-rule or recomtion factor);

e systemic level: the single takeover (i.e. the undéing of loans) makes such a phenomenon
(i.e. the demands and granting of loans) more wigkegl and less “cautious” (macro-behaviour)

in the international financial system (micro-maf@edback):

The example applies to the diffusion of systemiedse In fact, behaviours spread throughout the
whole ecology of systems and overcome a fundamdyagier: the “precaution principle” of
decisions, which protects both the individual ahd system from possible excesses. Through an
“offer of protection” to the individual (micro-sysi), the system very often suppresses its capacity
for criticism as well as its independence. In tiuay, behaviours become “standard”, almost
consonant. However, such consonance reduces tderbasf systems and tends to combine them,

so one component of a crisis can gradually ledsemesistance of the overall systems’ population.

2.3. The interdisciplinary debate about the conceptof crisis, between physiology and

pathology: some notes

The social sciences consider change as a mome&winthuity or discontinuity and it is on this
meaning that the not merely negative and worsbnisif crisis is baself. Even in the mentioned
“theory of change”, there is still the need to idigtish among different “qualities” of crises. A

partially satisfactory solution seems to be thefed#ntiation of crises on the basis of the

1 In other words, the necessity factor (the purctafsthe house) linked to the recombination one ftiease in the value of
properties) triggered the diffusion of the realaéstloans at a systemic level. Particularly, thi#fusion, together with the
increase in loans’ value, brought the system tatgcaedit even to single individuals who lacked stabtial reimbursement
capacity. Indeedfeedbackcreated a situation in which a single “entity” wast able to reimbursex antethe credit received,
because of the progressive rise in the propertest; moreover, the guarantee granted by the liaek¢al estate value) was not
suitable with regard to the granted loan.

12 See Huntington (1975) for an essential refereagmtitical sciences.

International Association for Academic Research
6



Practical Ideas in Economics and Finance (PIEF)

Vol., 2, 2013, pp.01-23

intensity/seriousness of effects and the survibditp of the interested systef.That is why the
cited studies prefer to talk about “traumatic isend “normative or transition crises”, depending
on the existence of a meaningful nexus of causetty one or more force¥.
With reference to the mathematical logic explaibgdRussell, the “theory of change” combines
a general and polyvalent vision of crisis with arenparticular and discriminating idea, which is
stated for politics and actions of crisis, contimggor change management. Therefore, two levels
(i.e. change orders) exist:
e physiological crisis: an evolutionary or continualenge, which entails an internal change in a
certain system or “group”;
e pathological crisis: a discontinuous and more r@dibange based on the “logic kinds” and with

a shift of the base schemes, because they anesictilly contradictory and outdated.

Please note that the same remarks are valid foraheept of recovery. In the first case, we can
talk about a permanent recovery that is linkedht® énterprise’s necessity of evolving towards
more desirable states without continuity. In theosel case, the recovery is seen as a necessary
moment of discontinuity during the transition todsia new state.

Complex thought bears out such assumptions, betheseisis can be easily compared with the
concepts of punctuation balances, co-evolutionanyachics, edge of chaos, landscapes with an
exponential reduction of the adequate availablaatians, self-organized criticality, emerging
features of self-organization, sensitivity to théial conditions, path dependence, bifurcations, e
Moreover, the promoters of complex thought cleaplify the idea of “crisis” as “detector” and
“effector” of a different process reality, whichrret be otherwise attainable or made awaie.
other words, a crisis is an extraordinary evenictviheveals the latent, the virtual, the invisille
possible and the unconscious, contrasting thendédke manifest, the real, the visible, the current
and the aware. A crisis transforms the societylmabmes a deciding fulcrum of it.

Nonetheless, some remarks focus on the growingramwiental uncertainty and on the
precariousness of every competitive advantage ipnsiA fundamental step was taken by the
famous speech of Peters and Waterman, who sta¢adhtinuous innovation is the only way to

13 This is because thex postknowledge of the final outcome of the change isessary and it is assumed to observe the coume of
crisis in a passive and detached manner, almosiating” (as in a laboratory experiment) from evestyength and conditioning,
which is clearly unrealistic. See Guatri (19925@7) regarding crisis levels.

14 The distinction is in Erikson (1968).

15 See Morin (1985, pp. 191-203, specifically p. 191)
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achieve corporate success. Such an assumptioroll@sdd by the echo of the well-known saying
by Mintzberg (1987) about the rise and fall of themalist illusion of “strategic planning” in sueh
turbulence context. According to him, the corpositategy may only arise from the crossbreeding
between the management’s plans and the empirisaltse also known as “calculated strategy” and
“emerging strategy”. Even Normann and Ramirez ré&etaron the fact that every enterprise (not
only the less worthy, but also the apparently sssftd) has to consider itself as perpetually “on a
crisis”. In other words, it is important for theterprise never to stop the research and refornomlati
of its competitive strategy by restarting the Idgcle of its offer. The main focuses of this new
paradigm are: frequent interventions in the comfigjon of the value chain, involving directly and
with innovative methods clients, business partnarsl other key figures of the “value
constellation”; actions on the distributive andeliéntiation politics of the offer; inaugurationtae
sector level of new relational paradigms (i.e. @yapive ones) with key stakeholders, also
including other competitors and political interldoxs (Kotler, 1987, pp. 8-16). According to such
an approach, the crisis sometimes does not contfidereal corporate criticalities; in addition, at
worst it may be frightened or even artificially éated” by the management (Grinydral, 1988;
Grinyer, 1990, pp. 131-146) in order to spur thgraaization to follow new competitive paths. This
kind of definition dampens the borders betweenicrd recovery so much that the distinction
between a critical state and a balanced one im@otssary. Even if they have different levels of
urgency, in both cases the enterprise has to wdmolerto set up a new recovery plan. Hence, a
paradox exists that acquires a general applicatienlife cycle of an enterprise can be graphically
represented with a parabola, whereby there is anolwgical coincidence between the apex of

success and the beginning of decline.

3. A second reading through a systemic perspectived the economic theories on capitalistic

crises

Economic studies have offered a good contributmnhe comprehension of economic crises.
Paradoxically, such a debate was so heated aneeidéd by ideological profiles that the most
advanced and inspiring assumptions were rejectetthdyrevailing theoreticorpus namely bent

to political needs alien to the scientific fielch@refore, the complex thought enables the reviewing
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of such a debate in an epistemological way andctetee progressive affirmation that capitalism is
seen as an extremely complex system subject tesgris particular, even if these specific crises
have an intrinsic root that is difficult to defetitis does not mean that the market economy i$yeasi
negotiable (Chart 1).

Chart 1: Fundamental theoretical strands on capiistin as a system and on its crises

Denomination Description
An orthodox, conventional or middle-class Capitalism is (originally) intended as a “rational
economy, inclusive of conceptual “reforms” process”, a self-expansive and self-balancing sysie
introduced by théusiness cycle theoand by in which crises are totally ignored, insignificamt
the economic theory of Keynes anyway negotiable

Capitalism is a complex system necessarily inclingd

towards imbalances and crises, which determine the
final disintegration of the system itself

Theories on the tendential fall of the profit test, Capitalism is a complex system with self-limited

with different reasons from chronic growth, structurally subject to crises, but not mied
underconsumption to self-disintegration

Source: Authors’ elaboration

Marxist and non-Marxist, underconsumerist
theories “of the fall”

The first strand includes some theories that arg diferent from each other but that are pooled
by considering the capitalistic system as extremeymonic, balanced, stable and obviously
autopoietic. In fact, this system is spontaneoustiined towards expansion, regeneration and self-
balancing. Consequently, such a system should angg historical limits, because it can survive by
itself, thanks to the principle ofdissez fairé and the “offer’s politics” (i.e. the sole, very litad,
public intervention perspective in an econdfinyin this pattern, soaked with mechanism and “will
optimism” (or voluntarism), capitalism is a ratr@mple and mechanic system, which practically

excludes crises (Chart 2).

16 De Gregori (1974, pp. 759 ff.), talking about ici#m of Veblen and Ayres'’s “conventional” economgferred to the “obsession
of the market” and almost mystic trust in its auatimrebalances.
17 Weber (1930; 1977) explained capitalism as adratie process” based on ideological (ProtestaraisthCalvinism), institutional
(secret societies and corporations) and econonniditions.
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Chart 2: Original explanations of crises in the cigical and neoclassical economy

Refusal Unacceptability of crisis for incompatibility witihe static balanc.

As in thepre-capitalistic economies, exceptional events cabyahtural or
anthropical phenomena (cataclysms, capitulatidarals and seas, wars, civilian
fights, moments of incomprehensible general optimistc.); they are exogenous
with regard to the functioning of enterprises aratkats, but in any case
negotiable.

Attempt to work out the frequency and regularityradtabilities by replacing the
static balance with the “economic cycles”. Thesdeyare oscillations and
endogenous fluctuations with regard to the systemalso rhythmical and soft
fluxes, which make the balances dynamic withowradg the self-reproductive
capacity of the system itself. Anyway, seriouseasiare not explainable.

A more worrying hypothesis that was already foresiaed by the classical
economists and later disparaged because of itditpab offer a logical
explanation and an empirical observation.

Smith’s “makeshift” hypothesis first about a seietbcrisis and then about a
Smith’s mistake | general one because of excessive price competiitween enterpriséSit was
soon overcome by Ricardo and Marx.

Ricardo’s “makeshift” hypothesis about the falltioé profitability of the tendentia
fall of the working productivity. It was soon overne by Marx:*
Source: Authors’ elaboration

Underproduction
crisis

Business cycle
theory"®

Tendential fall of
the profit test

Ricardo’s mistake

Nevertheless, with the 1929 crisis, there was lariiof the above directions and the dominant
paradigm was reviewed intensively, primarily by #ieynesian theor§? Such a rethinking line
does not change the self-reproduction and selidbalg capability of the system; it mainly
identifies the crisis’'s determinants as “errors” miblic regulation, which are in most cases
“related” and not “at the root®

In total contrast to the previous trend, there ipraxis that considers the market free of

mechanisms and self-expansion capability. Desfstaeeed for growth, the market economy feeds

18 Gailbraith (1988) noted with irony that “it coulibt to be a remedy for depression, if depressios ealuded by the theory.
Doctors, even those best known, haven’t got a fura sickness that does not exist”.

19 Schumpeter (1939) identified a classical cycle7ell years, discovered by Juglar in 1862, when basnored the intervals
between the major commercial crises. He differéadighem into 2 cycles: the former (caliegientory cyclepcycle of supplies) is
3-4 years and it was observed by Kitchin in 19B6;latter (i.e. macro-cycle) is 50-60 years and dissovered by Kondratiev in
1925, but already realized by Hyde Clark in 1847 atidition, in 1923, Kuznets (1925) added a cyclel®f25 years with
reference to homes and industrial buildings. Foramdetails, see Rostow (1971), Kalecki (1972), M&i{ti@¢75) and Van Dujn
(1983).

20 A thesis also considered by Brenner (1998, pp129-103, 136-138) to explain the U.S. crisis inpleeod 1965-73, starting
from manufacturingContraShaikh (1999). The sectorial focus, which is typ@fathe traditional industrial organization, hasein
overcome with the intense business diversificatind convergences coming from collaborations betweenpanies (Dezi, 1996).

2! See Shaikh (1999, pp. 104-105, 125, 133-135 abd1B3 8, p. 235) for Smith and Ricardo’s theories.

22 See Shaikh (1978, p. 219) for literature on crisedassical, neoclassical and Keynesian schanight.

2 Shaikh (1989, p. 21) explained that public actimsformed the huge unemployment and deflatiothef1930s into a more
durable, but graduated stagflation; however, he akserved that the public intervention in the eronis the cause neither of the
postwar boom nor of the successive crisis (ShdiRB9, p. 19).
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itself with external “sources”, which are consedlyeimcorporated and approved. Hence, there is a
need for new “sources?

The so-called theories of underconsumption arerpurated here. According to them, crises
arise from external limitations (sell-out of otlggowth limits), which are inevitable and can trigge
imbalances between supply and dem@nd.

The last school of thought believes that the mad@inomy is capable of creating self-
expansion that is unbalanced and unlimited in tififee accumulation process itself induces the
system to amplify the external contradictions atsions. Marxist theories have been linked to this
topic even though they are not so close to Marxguments. According to these theories,
entrepreneurs tend to accumulate capital as quaskiyossible. Consequently, only the growth (not
the stagnation or the crisis) is the normal tengeriche system, which is, however, unable to grow
in a definite, gradual and harmonious way. Amonghstheories, the strongest is the one that
considers a crisis as a consequence of a structaitaln profitability. The latter is not the
effect/symptom of other causes (i.e. lack of demamaige claims, less productive effort of the
workforce, excess competition, technological changéc.), but the failure is in itself and is linke
to the increasing production mechanization anthécetitonomization of capita.

Here comes the financial crisis issue. These caseprimarily related to business and financial
transactions. They stem from increasing investriretfictitious” capital (i.e. investments in unsure
future wealth), which are typical of the most exgaa phases of the economy. When such
expectations are not verified or lose credibilfipancial collapses occur; however, such collapses
have more restricted impacts if the industrial deatation and disinvestment are not so strong.

4, From systemic complexity to an interpretive schae of crisis of the complex system
Now that the meaning and the importance of a cugibin the social sciences have been

clarified and the theoretical debate on economisischas been analysed, the authors provide a

generalized reading of the logical link betweersisriand systemic complexity. It is important to

24 Emblematic examples of “external sources” areqagitalist economies and generally poor countries.

% Underconsumerism had already found a great destimfiort before Marxism, even in the liberal thaugthe principal impulses
and developments came after Marx, even though Iméuteml underconsumerism at its basis, demonstrdtiag the market
economy could pursue durable growth and the ladteofiand is just an effect/symptom of crisis; int,falge falling profitability
triggers underconsumerism and not the opposite.hijfpethesis of durable growth of the economy isedaby Marx “balanced
growth” or “expansive reproduction” of capital ($kia 1978, p. 227); it is considered an extraordirevent and causal in the
auto-organization of capitalism (Tugan-Baraowsky6@)9

% This layout is the most loyal to the original tisesvhich explains that the real limit of capitafiss intrinsic to the system (Marx,
1967, vol. I, p. 250).

International Association for Academic Research
11



Practical Ideas in Economics and Finance (PIEF)

Vol., 2, 2013, pp.01-23

avoid a discussion of the several definitions otanplex system, characterized by different
doctrinal points of view. The authors assume thatraplex system is the result of different actors’
behaviours, who act according to each other’s dafieas and reactions. In addition, the complex
system can be considered a common, distributediecehtralized structure of command/conffol.
Such a configuration fosters high synergy, emergefiexibility and resiliencé® The delicate
mix of conditions and factors, through which thengbex system operates, passing from one state
to another, on one hand allows the system to @arrya wide range of actions and possibilities and
on the other hand exposes the system to diffeteamiaes of failuré® The system is vulnerable to
relatively rare, but highly catastrophic problemvkich cannot be solved by the system itself, since
the complexity achieved as “protection” from more less widely “known” failures (i.e.
considered) can expose the system itself to otbssiple critical difficulties?
In this sense, it is important to reflect on then@mal events, called “black swans”, that
periodically occur in the economic scenatio.
As an interpretative scheme, we can summarize that:
e the logical category of the crisis seems to be tuéntessence of systemic
complexity;
e a systemic crisis has an intrinsic or structuragior caused by its vulnerability or
latent tendencies, which are sometimes accentubyedlifferent pressures or external

events??

taking into account the capitalistic crisis befatee years 2007-2008, this
assumption is supported by several studies anchpties that crises, although primarily

financial, usually have a real root;

27 For any notion about complex systems and drivesystemic complexity, see Chapter | and Il in Jaim&006, p. 16).

28 For the cited properties, see Comfort, Sungu, Jwhasd Dunn (2001, pp. 144 ff.).

2 That affirmation, which appears paradoxical, isa@nt with the uncertainty theoreticians as “inomensurable risk”in primis
Knight and Keynes. For a synthesis, see Proied0g}.

30 That is Johnson (2006, p. 16). Perrow (1999) stppbat systemic complexity causes inevitable umaifions and failures.

31 The fallibility of a complex system is summarizetaphorically by thé&wiss cheese theooy vulnerable system syndrome
which represents the system as a set of slicesisESheese, in which holes are active mistakesr{fional and otherwise) and
latent mistakes/conditions. The former are seviedivVidual mistakes and are identified by very “rilebholes, which open and
close quickly in many zones of the slice; the ladee less “mobile” and more stable holes, becdheg are bound to the
organizational planning and working rules. Reas@9(Q) refined the conceptualization in health cong@nhuman mistakes
come from mechanic individual vision and enter stam-organizational perspective, which integraliethe implied elements of
the system into a unique picture.

32 Emblematic is what Gilbert stated (2007, p. 9288w trends of analysis develop, related less $pexific, critical situation than
to changes and destabilizations in systems of actnom this point of view, crisis has a stronghdegenous character and
crises analysis tends to converge with the anabfsisks as public problems and with the analgisiormal’ situations”. Elster
explained capitalism as a “micro-foundation” (198p, 216-217), while Ferrer-Pacces stated thatQ19734): “the system [...]
has created and fed for centuries germs of its destruction”.Contra, Hirschman (1980, p. 116) talked about the “ideology
trap” and “structuralism (or fundamentalist) fajja¢o disapprove of research into intrinsic andgleauses. Fortune and Peters
(1995) defined vulnerability as “a system’s susit®fity to the adverse consequences of a triggem&y while Turner (1976;
1978) and Reason (1997) used metaphors respeatif/8hcubation” and “resident pathogen”.
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e the complexity is on one hand a possible way ofawaing difficulties and on the
other hand a feeding modality for eventual futudesésters” thanks to the integration, the
coordination, the communication and the sharinguogrg among the different systemic
members;

e the persistence of “negative self-organization™dysergia” can generate reactions
at a contextual level that can be ruinous for §stesn in crisis.

In brief, we can here talk about a “dark evil” betcomplex system, because of its tendency to
fail due to causes that are usually intrinsic, daeg connected to its complexityThe sentence
“the enterprise and beyond the enterprise” hasrmeanings: the former is that the systemic crisis
can affect the single enterprise as well as theencomplex systemic reality (up to the market
economy and the global financial system); the Hagt¢hat the inability to face the cries anteand
ex postcan lead to more or less non-legitimization of fien and of its connected complex
capitalistic system.

The existence of really complex realities, suchh@&SOS can help us to ponder their tendency
to generate crises. The available studies have toi@utline a shared methodology to qualify such
potentialfailures®* The studies have also underlined that the intenaégncies are the “relational
leverage” of systemic services, both in positiveagions and in those deteriorated by propagating,
diffusive, homologous and emulative proces8es.

However, “the private incentives”, which arise ihese circumstances, cause excessive
interdependencies compared with what is neededidyomplex systerif. As a consequence, on
one hand, the only relatedness cannot be the Basesystemic crisis, especially for the SOS (i.e.
global finance); on the other hand, the individiméntionality has a main role within the system
frame (nstitution). Obviously, the intentionality is sometimes exgab$o the approving pressure of
hegemonic cultures at the base of the sysfem.

33 The expression “obscure evil”, which is intentittyauggestive and provocative, can be found in@eeco (2008), but it is
nevertheless a different explanation of the lasricial crisis. However, as noted by Berto (19645 & well-known “literary
case” on depression (i.e. individual, not of maskepparently of difficult explanation.

34 significant contributions are: Beer (1981, 199%jckert (1980); Van Gigch (1986, pp. 131 ss.), wdistinguished between
failures of(i) technology (ii) behaviour (iii) structure (iv) regulation (v) rationality and (vi)evolution Jackson (2003), who
operated an interesting correlation between systapproaches and SOS; and Nakamura and Kijima (2034 ff.).

35 See Maccoun, Cook, Muschkin and Vigdor (2008, @& B.) for details orsocial norm effectscontagion effects, informative
“waterfalls” andpeer effect¢gpeermeans closer subject, with a similar grade, saai@it). Conte and Paolucci (2001) focused on
processes dfocial learningbased ortearning by interactingind distinguish betwedacilitation andimitation.

%6 See Gallegati, Greenwald, Richiardi and Stigli@0®).

37 Supportive elements can be taken from criticisrtheftheory of centralized mega-capitalism, whiistibdits itself.
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4.1 A diagram of systemic crises based on a triggerent and bifurcations

The above-mentioned considerations set up the gueldo the reasoning about the crises of
economic systems and their consequences from th#estsystem (i.e. a single person or family)
to the complex socio-economic system, considered“agstem of systems”.

First of all, it is important to stress that thésisr phenomenology is inherent in the evolution of
systems. Crises are often linked to the growth ystesns and are part of organizations and
institutions and also of the development of thenecay. That is why the idea of crisis should not be
considered as totally negative, but also as aitiansn its physiological manifestatiof.

Furthermore, it is also relevant to understandf#ioéors that trigger a crisis, the consequences
that such a “trigger event” can determinate in |gda economic system and whether such
consequences can be foreseen.

Not all the events can be considered relevant: smmeanore important and a single event can
have more significant consequences depending onulherability of the syster#f. An experience
is important if it produces a bifurcation in thesegm’s dynamics.

Even the moment (i.e. status) in which the “ecomatfty relevant” event takes place is
important. Economic systems can react differentiglar diverse degrees of resistance (i.e. the
vulnerability or sensitivity of the system). Thernaround situationis defined by theory as the
“initial conditions”. According to the chaos theomyr rather the theory of non-linear dynamical
systems, the behaviours of the majority of econgrhienomena do not follow regular rhythms, but
show a “bifurcation”. Such a bifurcation multipliend generates turbulence (i.e. a crisis), which
consequently generates entropy. However, the iedobystems do not disperse, but remain close
following their own rule$? This is due to the so-called “attractors”, whidle @oints of mutual
influence among systems that allow the observedeatify a bound “scenario” (i.e. probable), in
which the systems affected by turbulence will m&ve.

One of the most important features of non-linearadyic systems is useful for gaining a better
understanding of systemic crisis (i.e. the spordaseorganization emerging from the interaction

between different components of the system). Unetede cooperation between the single

%8 See paragraph 4.1 about systemssama

3% 0On cycles of economy, see Schumpeter (1939) atei2io

0 As an example, an influence can be of little digance in a healthy individual, while it can bealan an already ill subject.

“1 The concept of bifurcation is known in the theoficomplex systems and it is graphically represgite Feingenbaum (diagram
of bifurcations). For more details, see Bertuglid &aio (2003).

42 Economic systems, like enterprises, are completnot linear systems. On the properties of thgseems, see ch. I.
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components of the external environment is estaddishecause they reorganize themselves in order
to bring out ignored, but innovative properties.
The above considerations provide a key to inteftvetrisis, if they are rigorously followed and
the principles of the non-linear dynamic systeneotl are changed:
. economically significant events, which branch ofirh the evolution of the system
(both for a single system and for a system of sysjg
o possible scenarios (as a direct result of econdiyisgnificant events) identify a
“group” of oscillations in which the system will eve;
o resilience (i.e. resistance or vulnerability) oé thystems to interactions with other
systems emerging from the previous bifurcation;
o the point of departure, namely the status in withehsystem is located at time T,

. the point of likely arrival, which does not coineigvith any given point, but with a
“round” point for non-linear dynamic systems.

Figure 1: The crisis in the case of “bifurcations”according to the complexity theory

Non-linear

Economically | ENGRAVES dynamic systems Boundary
S|gn|f|cr;1nt == (vulnerability) BIFURCATION scenarios
even

attime T

Source: Authors’ elaboration

Figure 1 shows the probable relationship betweerseedeconomically significant event) and
effect (scenario) from a unidirectional perspectiVaerefore, it has a double limit: in the case of
non-linear systems (like a firm), the bifurcatiernbidirectional (i.e. the scenarios can affect libéh
bifurcations and the economically significant eg&htand the influence of the single observer on
the system behaviour (scenario) is not considered.

43t is not a direct cause—effect nexus, as in #ee ©f deterministic systems, but a simplifiedagian of complexity.
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5. Which is the right approach to overcome a crisi3 A question that should be solved step by

step

The above-discussed remarks cannot be ignoreceinl¢bision-making process when facing a
crisis. That is why &risis managememhethodology coherent with the complex school ouitita
is needed.

The release of a complex social system from ithpassemay depend primarily on several
agents’ trust and expectations, because confideneekey element of the systéfhHowever,
referring to confidence, it cannot solve the probleas it is a “volatile” systemic result
characterized by paradoxes.

Moreover, it is useful to make a distinction betwélee different logistic responses to the crisis,
which are directly inspired by the theory of conxe (Chart 3). Such logics are designed from a
“conservative” point of view. They consider the isntobserved complex system, without taking
into consideration the possible hypothesis of kptavercoming the system or its functions’
degradation.

4 When we talk about trust, it is important to digiiish the generic “to trust”, which implies contpleeliance on a third party,
from “to be confident”, which assumes a sort of\temige andex anteevaluation.
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Chart 3: Different logistic answers to a crisis tfie socio-economical complex systems

Name

Description

Strengths and
weaknesses

Applicability conditions

Complication
of the system

Increasing in number an
variety of the constraints
under which the system
and its agents rely. The
dispersion within the
system of “control
points” can increase,
together with the
distinction between

regulators and operators|

1 Action viable in the medium
term too. It can result in
ineffectiveness as well as
inefficiency.

It can also provide
unintended incentives for
replication.

Preferably utilized in the case
of prolonged crisis (L crisis).

Complexity of
the system

Introduction of rules and
technologies leading (an
not imposing) to
processes and behaviou
of self-control and self-
management of the
system.

Action viable in the
dmedium term; however, it
does not have reliable resu
rgi.e. efficient but not
necessarily effective).

Preferably utilized in the case
of brief, but intense crisis (V
terisis).

Simplification
of the system
(complexity
reduction)

Direct intervention inside
the culture of the system
and contextual
installation of the
different attitudes and
beliefs, in order to stop
the crisis and to avoid it
in the future.

Usually effective action, but
very slow and expensive (i.
not very efficient and

timely). It can totally change
the system, altering the
observers’ perspective.

Preferably utilized in the case
e of a convulsive crisis affected
by rapid and repeated chang
> (W crisis).

13
(2]

Source: Authors’ elaboration

If the complication of the system was supportedt®y different proponents of the “regulated

capitalism” in 1929 and the simplification leads ¢banges in the cultural background, the

complexity of the system requires a mix of regoliasi and new technologies, which trigger possible

rebalance&®

This is not a simplification based on cultural opes, because there is no direct action on the

fundamental shared values and no internalizatioth@fprinciples of common interest within the

single operator. This last operator will moderatlkdgd a management non-adherent to general

principles, but according to expediency.

45 An example of this last option relies on recendifications in the discipline of the Italian traffcirculation: many intersections
have registered the abandonment of traffic lightsypical complex system) in favour of roundaboiltsis change is a mix of
over-ordinamental laws, technology and self-orgatin (between car drivers); in fact, a car caneoter the roundabout
without moderating its speed, because of the eixeesentrifugal power and the difficulty of contlio the entry of other cars
from the different entrances. A more rigid, formeli and hierarchical system (i.e. with the sepamatietween moments of
“decision” and “execution”) is replaced with a mdtexible one, which is based on different actaslf-control. The traffic
example is not causal and anomalous, as it haadglteeen used by Keynes (1936).
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6. Final conclusion: implications and limits of thestudy

This paper is based on rather recent events amegegifferent doctrines of various disciplinary
matrices. It underlines the deep and meaningfalicgiship between the complexity and the crisis
of a system. The theme of crisis takes prioritylevktiiinking about the economy. The economy has,
in fact, long ignored or trivialized complexity, dsuse it is anchored on a one-economical-financial
dimensionality (typical of growth) and on contraatand firm relationships.

The keep-going entreaties, which come from the dexiny school of thought, foster the
interpretation of socio-economical systems’ cris@sl contribute to the reasonable and flexible
“scientification” process, considered importanttbg social sciencé$.Different conceptions of the
crisis have been studied and those proven to bé eoasistent with the complexity theory look at
the crisis in a multivalent sense (combination étdifopportunity”). They maintain the demarcation
between physiology and pathology and give priotidyfew endogenous, structural and latent
factors, even if there is an interaction betweengexous and endogenous factors and a number of
causes always exist. As a consequence, in ordanalyse and understand a crisis, it is important
not to stop at the identification of superficial ‘Guture” determinants (i.e. space, time, logical
links). Caution should be exercised and confusietwben the determinants and the effects or
symptoms should not be made. However, at the seneg the possibility of a self-combination of
circularity between causes and effects should bsidered"’

Another result of this work is the answer to positurbulences, instabilities and failures in
social systems, caused by the internal logic ofdysem itself (i.e. by means of two particular
“cells” operating externally and internally). Suahlong-standingjuerellecan be overcome or at
least freed by excessive simplification if:

e the contradictions and critical trends at the tostnal level (i.e. intrinsic to the

system) do not imply the cancellation of individtias and their intentionalit{?

46 See Golinelli (2008, pp. XIX ff. and pp. 3—6 anote 5) for “responsible rationality” and scientiftion in the socio-economic
area. On complexity as a triumph of the “qualityffetence in dry, distorting and standardizing “gtity”, see Gummesson
(2006, pp. 167 ff.); there are also references twilvls thought on the abandonment of universal @xations and formal and
polished modelizations.

47 Myrdal theorized the general idea of circularitythie economic area (Streeten, 1998, pp. 539 ff.).

8 See Giddens (1981, pp. 23 and 91).
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e assuming that the intent of single individualslisags the concrete force that drives
a social action, the systemic logic can shape pafsbehaviours through the common
culture, as it is more consolidated and institudiaed.

In the case of crisis, the “responsibility” of tegstem and its components should always be
recognized, showing the existence of endogenoussexe or real contradiction factors. This is not
a way to deny the existence and the importanceoaofirggent and contextual factors, such as
pressure from other systems, because they only hak@e as accelerators or even as trigger
elements. However, defining the last global finahcrisis as a lack of regulation/supervision is
reductive, because it has been undistorted by gerai innovative financial products and/or
inconsistent savers’ requests for return. In addjtthe financial system seems to be increasingly
affected by a search for accumulation, which is easily maintainable for an indefinite period of
time.

Another examination undertaken in this study comsethe logical link between the
significant/increasing systemic complexity (priniameasured in terms of self-organization level
and abundance/diffusion of governance/system cbiniamles”) and the tendency towards crisis.
Increasingly complex socio-economical systems donegessarily imply a higher propensity for
crisis, but rather underline greater social evi@eoicthe crisis itself. An automatic increase igiab
delegitimization and of radical change should rext\@ from it.

Finally, the contribution identifies a taxonomystime logics, useful for facing crises of social—
economical systems and determining a distinctiawéen “simplification” (i.e. a lack of awareness
in understanding the complexity of reality), “congption” (i.e. an attempt to reduce complexity
through a more or less computability effort) andriplexity”.

The main limit of this study stems from its bibliaghical methodolog§? Hence, there is a
possibility for further investigations, for exampglegrough macro- and/or micro-empirical surveys,
including research on involved “witnesses” or eqoimagents in order to support/refute the hereby

outlined theory.

49 See Fillis for limits of that structuring (2006).p198 ff.).
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