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“Technology reveals the active relation of man to nature, the direct 
process of the production of his life, and thereby it also lays bare the 
process of the production of the social relations of his life, and of the 
mental conceptions that flow from those relations.”  

Capital, chapter 15

“What Marx is saying is that technologies and organizational forms 
internalize a certain relation to nature as well as to mental conceptions and 
social relations, daily life and labor processes. By virtue of this 
internalization, the study of technologies and organizational forms is bound 
to "reveal" or "disclose" a great deal about all the other elements. 
Conversely, all these other elements internalize something of what 
technology is about.”  

A Companion to Marx’s Capital
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“Capital cannot circulate or accumulate without touching upon each and all 
of these activity spheres in some way. When capital encounters barriers or 
limits within a sphere or between spheres, then ways have to be found to 
circumvent or transcend the difficulty... A study of the co-evolution of 
activity spheres therefore provides a framework within which to think 
through the overall evolution and crisis-prone character of capitalist 
society.”  

The Enigma of Capital



  

Technopolitical Paradigms

Jeff Wall, “Untangling” (1994)



  

Nikolai
Kondratiev

Kondratiev waves

Using data on prices, interest rates, wages and foreign trade in France, England and the USA, and on total coal and 
pig-iron production in the world, Kondratiev identified three long waves: rising from 1789 to a peak in 1814, then 
declining until 1848; rising to a peak in 1873, then declining until 1896; rising to a peak around 1920. He obtained his 
curves by using a 9-year moving average to smooth out the typical 7- to 11-year "intermediate cycle." As he wrote: 
"The long waves really belong to the same complex dynamic process in which the intermediate cycles of the 
capitalistic economy with their principal phases of upswing and depression run their course. These intermediate 
cycles, however, secure a certain stamp from the very existence of the long waves. Our investigation demonstrates 
that during the rise of the long waves years of prosperity are more numerous, whereas years of depression 
predominate during the downswing." He observed that large numbers of technological inventions occurred during the 
depressions, but were only applied during the next expansion. He also thought that "the most disastrous and extensive 
wars and revolutions" happen on the upswing "during the period of high tension in the expansion of economic forces." 
For Kondratiev, "the long waves arise out of causes that are inherent in the essence of the capitalistic economy."



  

Innovation school

“In his major work on Business Cycles (1939), Schumpeter accepted the reality of 'Kondratieff' long 
cycles, and offered a novel explanation of them. He believed the task of economic theory was to 
analyze those features of the system's behavior which generate fluctuations irrespective of their 
specific and variable form. The most important of such features was innovation, which he saw as the 
main engine of capitalist growth and the source of entrepreneurial profit. The ability and initiative of 
entrepreneurs created new opportunities for profits, which in turn attracted a 'swarm' of imitators and 
improvers to exploit the new opening with a wave of new investment, generating boom conditions.”

http://books.google.com/books?id=XTxkwzP1xu0C&printsec=frontcover&dq=freeman+soete&hl=en&ei=0gxaTJjMCIH88AaEktSbCw&sa=X&oi=book_result&ct=result&resnum=1&ved=0CCgQ6AEwAA#v=onepage&q&f=true


  

Wave generators “Whether such a theory [of technological 
change] offers a plausible explanation of long 
waves in economic development depends 
crucially on whether some innovations are so 
large and so discontinuous in their impact as to 
cause prolonged perturabations or whether 
they are bunched together in some way. The 
construction of a national railway network 
might be the type of innovation investment 
which would qualify as a 'wave generator' in 
its own right. What matters for a major 
upswing and transformation of the economy in 
terms of new investment and employment is 
the widespread diffusion of numerous innova-
tions based on a new infrastructure. The 
previous gestation period for this new 
infrastructure and a corresponding cluster of 
innovations can be several decades. Thus, 
whereas Schumpeter spoke of the innovations 
in automobile production and especially the 
internal combustion engine in the period from 
the 1880s to the 1940s, we take the age of 
mass production and universal use of the 
automobile as the fourth Kondratieff.”

Freeman/Soete, 
Economics of Industrial Innovation

“The question is whether or not the depressions 
of 50, 100 and 150 years ago have something in 
common, and if so, what? The common denomi-
nator is the economic stagnation of major lines 
of business in the predominant technologies. 
I call this the stalemate in technology.”



  

Innovation school

Column 6 of this table shows how 
the major technologies and organ-
izational forms of each age are 
supplemented by an emergent set 
of inventions, some of which will 
become central in the following 
period. Thus, during the third 
Kondratiev based on electricity and 
heavy engineering we already find 
the initial production of automobiles, 
aircraft, radio equipment and 
plastics, which will be the basis of 
the fourth industrial cycle. The 
same is true of information-age 
technologies, which emerged in the 
Keynesian-Fordist period but only 
became dominant in our  era.
   In the 1970s recession and again 
today, the innovation-school 
approach tries to identify the 
emerging technologies and counsel 
governments on how to “start the 
race” or  “catch the train” – i.e. how 
to structure and sustain a national 
innovation system.

Next layers...



  

Left Curve

Trotsky pointed to the existence of long waves at the 3rd 
Congress of the Communist International in June 1920: "The fact 
that capitalism continues to oscillate cyclically after the war 
merely signifies that capitalism is not yet dead, that we are not 
dealing with a corpse.... It is necessary to determine the general 
condition of the capitalist organism by the specific way in which 
it breathes, and the rate at which its pulse beats."
    He identified the same periods as Kondratiev, but attributed 
the turning points to external rather than inherent factors. In 1923 
he analyzed "The Curve of Capitalist Development": "The 
absorption by capitalism of new countries and continents, the 
discovery of new natural resources, and, in addition, significant 
factors of a 'superstructural' order, such as wars and revolutions, 
determine the character and alteration of expansive, stagnating or 
declining epochs in capitalist development." 

Leon Trotsky



  

“We propose that the capitalist 
system be seen as a single very 
complex structure, the sub-
systems of which have different 
rates of change. For the sake of 
simplicity we can assume two 
main subsystems: on the one 
hand a techno-economic, and on 
the other a social and institu-
tional, the first having a much 
faster rate of response. The long 
waves would be successive 
phases in the evolution of the 
system, or successive modes of 
development. The root cause of 
the dynamics of the system 
would be the profit motive as 
generator of innovations, under-
stood in the broadest sense as a 
way of increasing productivity. 
Each mode of development 
would be shaped in response to 
a specific technological style 
understood as a paradigm for 
the most efficient organization 
of production...”Carlota Perez

Technological Revolutions and Finance Capital (2002)

Regulation crisis
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Regulation school 

A mode of regulation is an emergent ensemble of norms, 
institutions, organizational forms, social networks and patterns of 
conduct that can temporarily stabilize an accumulation regime 
despite the conflictual and antagonistic character of capitalist 
social relations. It is generally analysed in terms of five 
dimensions:

● the wage relation (labour markets and wage–effort 
bargaining, individual and social wages, life styles);
● the enterprise form (internal organization, the source of 
profits, forms of competition, ties among enterprises and/or 
to banking capital);
● money (its dominant form and emission, the organization of 
banking and credit systems, the allocation of money capital 
to production, the circulation and articulation of national 
monies and international currencies, and basic institutional 
features of monetary regimes);
● the state (the institutionalized compromise between capital 
and labour, forms of state intervention);
●  international regimes (the trade, investment, monetary 
settlements and political arrangements that link national 
economies, nation states and the world system).



  Technopolitics Project

Four Fields
or the secret life of waves

relationsrelations to natureto nature



  

Hegemonic transition  Wallerstein / Arrighi

“Hegemony [according to Wallerstein] is the outcome of long periods of "competitive 
expansion"... The rising hegemon acquires its decisive edge first in production, then in 
commerce, and then in finance. But hegemony is firmly secured only through victory in a 
thirty-year-long climactic "world war" -- the Thirty Years' War from 1618 to 1648, the 
Napoleonic Wars from 1792 to 1815, and the long Eurasian wars from 1914 to 1945. "The 
winner's economic edge is expanded by the very process of the war itself, and the postwar 
interstate settlement is designed to encrust that greater edge and protect it against erosion" 
(Wallerstein, Politics of the World-Economy). This postwar settlement consists of one form 
or another of "global liberalism" aimed at enforcing "the principle of the free flow of the 
factors of production (goods, capital and labor) throughout the world- economy."

G. Arrighi, B. Silver and others, Chaos & Governance in the Modern World-System



  

Hegemonic transition  Wallerstein / Arrighi

“In our model [Arrighi, Silver et. al.], systemic expansions are embedded in a particular 
hegemonic structure they tend to undermine. They are the outcome of the interplay of two 
different kinds of leadership. Systemic reorganization promotes expansion by endowing the 
system with a wider or deeper division of labor. Emulation provides the separate states with 
the motivational drive needed to mobilize energies and resources in the expansion. There is 
always a tension between these two tendencies because a wider and deeper division of 
labor involves cooperation among the system's units, while emulation fosters their mutual 
competition. Hegemonic crises are characterized by three distinct, but closely related 
processes: the intensification of interstate and interenterprise competition; the escalation of 
social conflicts; and the interstitial emergence of new configurations of power.”

G. Arrighi, B. Silver and others, Chaos & Governance in the Modern World-System
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