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From the Holocene to the Anthropocene
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From the Holocene to the Anthropocene

Capitalism is a socio-economic system 
based on:

1. Private property (particularly of the 
means of production)

2. A dispossessed (from the means of 
production) labour force and the 
existence of a labour market (labour 
power is a commodity)

3. Commodity production for sale on the 
market (exchange value)

4. Profit maximisation and competition 
(the coercive laws of competition)

5. State supporting institutions

6. Credit support
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Market as an imperative and not as 
an opportunity



Roadmap

➢What do we want?
➢Develop a framework to understand the emergence/persistence of capitalist 

dynamics
➢Parsimonious and comprehensive description

➢How do we do it?
➢We operationalise the complex adaptive system (CAS) & socio-ecological system 

(SES) frameworks
➢We combine Process Ecology (PE) with Historical Materialism (HM)

➢Concretely
➢We apply the method to the case of capital-intensive agriculture in Salta
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Definitions of CAS and SES
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A Complex Adaptive System (CAS) is a system
with multiple interacting components whose
collective behaviour cannot be simply inferred
from the behaviour of the components. It is
characterized by emergence and non-linearities.

Socio-ecological Systems (SES) are complex systems
constituted by the economy, social institutions and the
biosphere



Process Ecology

A process represents the 
“interaction of contingent 

events on a set of 
constraints that result in a 

non-random but 
indeterminate outcome” 

(Ulanowicz, 2009)

➢Contingency: «random» events can
disrupt a system and bring radical change
➢Random as exogenous/independent (Levins

and Lewontin, 2007)

➢Constraints: Order is imparted via
constraints
➢Autocatalytic configurations (positive

feedback)
➢ Limits/contradictions (centrifugalities and

negative feedback)

➢History: systems differ according to their
history, recorded in their material
configuration
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Process Ecology

Properties of Autocatalytic 
Configurations

➢ Centripetality: Expansion

➢ Directionality: Increasing
organization, selection, constraints

➢ Autonomy: Causality, selective
pressures emerge at system level
(i.e., higher hierarchical level)
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Process Ecology
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Centrifugalities/contradictions



Historical Materialism

➢HM is based on dialectical
materialism: reality in its becoming
as a concatenation of processes

➢Dialectics: from Heraclitus to
Hegel, reality, history and nature in
the process of becoming

➢Dialectics resonates with process
ontologies (and with process
ecology)

“Dialectics […] comprehends 
things and their 

representations, ideas, in their 
essential connection, 

concatenation, motion, origin 
and ending […] Nature is the 

proof of dialectics” 

Friedrich Engels, Socialism: 
utopian and scientific (p. 34)
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Historical Materialism

➢The metabolic relationship with 
nature always mediated by 
technology (transhistorical)

➢The specific relationship with 
nature at a point in time 
depends on the configuration of 
the socio-economic system
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Historical Materialism

➢The cultural/Institutional 
sphere emerges from the 
material/economic sphere

➢The cultural/Institutional 
sphere constrains the 
material/economic sphere
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“My view is that each particular mode of production, and the relation 
of production corresponding to it at each given moment, in short the 

‘economic structure of society’ is the ‘real foundation on which arises a 
legal and political superstructure and to which correspond definite 
forms of social consciousness’ and that ‘the mode of production of 
material life’ conditions the general process of social, political and 

intellectual life”
Karl Marx, Capital Vol. 1 (p. 175)

“[The] legal, political, religious, artistic or philosophic – in short, 
ideological forms in which men becomes conscious (p. 12)” of the 

material economic processes
Karl Marx, Preface to A contribution to the critique of Political Economy

One “proposition of the philosophy of praxis 
(Marxism) is that popular beliefs and similar 

ideas are themselves material forces”
Antonio Gramsci, Prison Notebooks



Historical Materialism

➢Historical Materialism highlights the role of contradictions

“In its rational form [dialectics, ndr] (…) it includes in its positive 
understanding of what exists a simultaneous recognition of its 

negation, its inevitable destruction; because it regards every historically 
developed form as being in a fluid state, in motion, and therefore 

grasps its transient aspect as well”

Karl Marx, Capital, Volume 1 (Preface to the 2nd edition, p. 103)

27.05.2021 13



Merging HM and PE

Process Ecology

➢Contingency: «random» events
can disrupt a system and bring
radical change
➢Random as exogenous/independent

(Levins and Lewontin, 2007)

➢Constraints: Order is imparted via
constraints
➢Autocatalytic configurations (positive

feedback)
➢Negative feedback/centrifugalities

Historical Materialism

➢Contingency: what historical 
(contingent) events set-up in 
motion the emergence of capitalist 
configurations?

➢Constraints
➢What are the nodes/processes of the 

autocatalytic configuration?
➢What are the contradictions?
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Merging HM and PE

The nodes of the 
autocatalysis: 

➢Technology, production, 
reproduction, social 
relationships 
(material/economic 
sphere), 
➢mental conceptions and 

institutions 
(cultural/institutional 
sphere)

“Technology reveals the active 
relation of man to nature, the 

direct process of the production 
of the social relations of his life, 
and of the mental conceptions 
that flow from those relations”

Karl Marx, Capital Vol. 1 (p. 493)
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Merging HM and PE

➢Socio-economic subsystem: 
dialectical interaction between the 
material/economic sphere and the 
cultural/institutional sphere

➢Hierarchy
➢Lower level: material/economic sphere 

➢Upper level: cultural/institutional sphere
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The Biosphere and the socio-economic subsystem

Biosphere



Capital-intensive agriculture in Salta

Why Salta?

➢Important agricultural frontier
and high deforestation rate

➢Recent arrival of capital-
intensive agriculture (since
1996)

➢Analogies with other cases allow
drawing general insights
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Capital-intensive agriculture in Salta

➢Contingency: external events
can disrupt a system and bring
radical change

➢1996: Authorization of GM soy
(Resolution 167 of the Secretary
of Agriculture, Fishing and Food)

➢Rapid colonization of GM soy of
pampean region (first) and extra-
pampean regions (later)

➢From the perspective of the
Chaco Salteño GM soy is an
exogenous chance event
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Capital-intensive agriculture in Salta
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Material/Economic Sphere



Capital-intensive agriculture in Salta
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Capital-intensive agriculture in Salta
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Material/Economic Sphere
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Capital-intensive 
agriculture in Salta

Cultural/Institutional Sphere

➢(Dominant) Cultures

➢Land as an investment opportunity

➢Efficiency, profit maximization, development

➢Institutions

➢Private property and “reactivation” of the land 
market

➢Regulatory capture of the forest law (OTBN)
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Contradictions
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Contradictions
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Contradictions

➢Material/economic sphere

➢Technology/Production: silvopastoral
methods, agroecology,
hunting/gathering

➢Social relationships/reproduction:
family work

➢Cultural/Institutional sphere

➢Institutions: Forest Law (2007); Dino
Salas case (2009); ICHR ruling (2020)

➢(Subaltern) Cultures: IPs and criollos
non-utilitarian relationship with
nature
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Conclusions

Insights:

➢Balance between contingency, autocatalysis and negative feedback 
(contradictions)

➢The socio-economic system can be partitioned between
➢A material/economic sphere (e.g., GM soy, wage labour etc)

➢A cultural/institutional sphere (e.g., efficiency, profit maximisation, 
development)

➢The two spheres interact dialectically (emergence/constraint)
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Conclusions

➢The autocatalytic configuration of capital-intensive agriculture implies
➢A drive to expand (centripetality): e.g., capital is drawn to expand the 

agricultural frontier
➢A drive become more fine-tuned (directionality): capital-intensive agriculture 

→ culture of efficiency/competition → more capital-intensive agriculture
➢A tendency to auto-select “organic” components (autonomy): the competitive 

pressure is an emergent property

➢Centrifugal forces (negative feedback) operate at different levels
➢Competition for space with alternative systems and displacement
➢Competing cultures/world views and institutions
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Conclusions

➢Contradictions are the seeds of 
transformation
➢Gramsci and the role of “subaltern” 

experiences

➢A new system will necessarily use 
pieces of the old system

➢At the same time the new system 
will redefine the meaning of the 
old pieces (dialectical relationship 
between parts and whole)
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Conclusions
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© El Anatsui

“In fact, I oppose to people using the word
recycle in connection with the way I use my
materials because my materials are not
recycled, they are given a new life, they are
transformed. The bottle caps are no longer
going back as bottle caps; they are part of an
art work, and, being part of an art work they
have a higher status as higher dimension”
El Anatsui, 2015.

Thank you!
michele.ceddia@unibe.ch
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