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Studies on the digitalization of markets and economic relations provide contrasting statements on its impact on consumers: it seems to have enhanced both control and freedom of these actors. This paper proposes to understand this paradox through the lens of Stafford Beer's cybernetic theory. We read the literature on digitalization and consumption at the light of Beer's concepts of regulated variety, regulatory variety and recursion, three concepts at the source of Beer's understanding of control and freedom. These concepts, we argue, allow to show the conditioned rise of consumers' freedom to the purpose of control in capitalist orders, i.e., commodity circulation and capital accumulation.

Introduction

Unlike the plan/market dichotomy seems to suggest, capitalist orders are not unplanned economies nor purely "spontaneous orders" [START_REF] Hayek | Law, Legislation and Liberty: A new statement of the liberal principles of justice and political economy[END_REF]. Rather, they are built on interdependent relations controlled by private actors, either inside or outside the firm.

Among the major economic relations needing to be controlled outside the firm are relations to consumers. Because of the structural interdependence and separation between consumption and production, the increasing volume of finished goods and services to be sold on markets implies controlling ever more complex relations to consumers [START_REF] Baran | Monopoly Capital. An Essay on the American Economic and Social Order[END_REF][START_REF] Galbraith | The New Industrial State[END_REF][START_REF] Silla | The Rise of Consumer Capitalism in America, 1880 -1930[END_REF].

Cybernetics, the science of communication and control [START_REF] Wiener | Cybernetics or Control and Communication in the Animal and the Machine[END_REF], states that information and communication are key to control [START_REF] Beniger | The Control Revolution: Technological and Economic Origins of the Information Society[END_REF]. As information and communication technologies develop, control of economic relations evolves too. In recent years, the development of digital technologies (DT) was mainly applied to capitalists' control of consumption [START_REF] Staab | The consumption dilemma of digital capitalism[END_REF]. The question of the reshaping of control relations between capitalists and consumers has therefore been addressed by numerous scholars.

One of the main issues raised by recent studies on DT development in control relations of production as well as consumption, is their ambivalent effects on freedom of the controlled economic agents. Regarding production relations, studies have shown that workers' autonomy could be enhanced in online workplaces [START_REF] Gerber | Community building on crowdwork platforms: Autonomy and control of online workers? Competition & Change[END_REF], but others have stressed the deskilling and devaluating effects of algorithmic control on manufacturing labor [START_REF] Schaupp | Cybernetic proletarianization: Spirals of devaluation and conflict in digitalized production[END_REF]. Other scholars have shown that workers' individual freedom in the gig economy was enhanced, but at the expense of collective and occupational freedom [START_REF] Anwar | Between a rock and a hard place: Freedom, flexibility, precarity and vulnerability in the gig economy in Africa[END_REF]. Regarding consumption relations, accounts are even more contrasting.

For some, DT enabled consumers' voices to rise and spread, freeing consumers from producers' control over market information [START_REF] Kucuk | Consumer Voice: The Democratization of Consumption Markets in the Digital Age[END_REF], and shifting consumers' status from passive to active in innovation processes [START_REF] Hippel | Democratizing Innovation[END_REF]. While for others, the rise of surveillance for commercial purposes dispossessed individuals from their autonomy, making them manipulable for the sake of capitalists' interests [START_REF] Gandy | The Panoptic Sort: A Political Economy of Personal Information[END_REF][START_REF] Zuboff | The Age of Surveillance Capitalism: The Fight for a Human Future at the New Frontier of Power. 1er édition[END_REF]. This latter position, by failing to theorize the coexistence of control and freedom in digital capitalism [START_REF] Zuboff | The Age of Surveillance Capitalism: The Fight for a Human Future at the New Frontier of Power. 1er édition[END_REF], tends to adopt an hyperbolic tone exposed to caricatures [START_REF] Batkins | The Tech Giants Are Out to Get You[END_REF].

This paper aims at exploring this paradox of freedom and control relations of consumption in digital capitalism. It seeks to provide analytical tools to help understanding the concomitance of these two apparently conflicting phenomena induced by DT. Those tools are borrowed from Stafford Beer's theory of control in viable systems 1 . Beer (1926[START_REF] Beer | What is cybernetics? Kybernetes[END_REF] was a cybernetic theoretician of management and Cybersyn's 2 architect. In his work, he attempted to apply cybernetics to human organizations. The same year Cybersyn was abandoned, following Pinochet's coup, Beer gave a series of Massey lectures entitled Designing Freedom [START_REF] Beer | Designing Freedom[END_REF] on the issue of freedom and control in complex societies.

Control, he argued, is the necessary operation for a society to survive. Therefore, freedom cannot be opposed nor maintained outside some forms of control: freedom, he states, "is not pure anarchy. We are not free if we are dumped in the middle of the Sahara Desert" (Beer, 1993: 44). Beer also argued that information and communication technologies, allowing for "faster communication inside the [social] machinery" (Ibid.,p. 46), are necessary for combining freedom with control in viable complex societies. Three main concepts, i.e., regulatory variety, regulated variety and recursion, allows him to articulate consistently freedom and control. Applying Beer's theory to the control of consumption in digital capitalism, it will be argued, allows for picturing the ambivalent relationship between control and freedom at play. It will be shown that, on the one hand, DT development increases the potential freedom contained in the system; but on the other, it also allows control systems to 1 A viable system is simply defined by Beer as "a system that is self-sustaining, or survivalworthy" in just the same way that a human being is viable when it can survive outside the womb" (Beer, 2002: 215) 2 The Cybersyn project is "an early computer network developed in Chile during the socialist presidency of Salvador Allende (1970Allende ( -1973) ) to regulate the growing social property area and manage the transition to Chile's economy from capitalism to socialism" (Medina, 2006: 571).

Beer was the scientific Director of the project and designed it according to his cybernetic theory of management. The use of DT to reach real-time data processing and control was key to the project. The project was abandoned in 1973 following Pinochet's coup. For a more detailed account of the Cybersyn project, see [START_REF] Medina | Cybernetic Revolutionaries: Technology and Politics in Allende's Chile[END_REF].

subordinate the expression of freedom to their purpose, i.e., firms' survival. Therefore, it can be said that freedom is being subordinated to and instrumentalized by capitalists' control.

A first section defines "control systems of consumption" (CSC) as the object under study, and Beer's concepts used to articulate control and freedom in these systems. A second section shows how DT increased the "regulatory variety" of control, allowing for a potential increase in individual freedom compared to pre-digital forms of consumers' control. Section 3 will then show how these digital CSC subordinate freedom to their capitalist purpose.

Theoretical frame: applying Beer's theory to control systems of consumption

This section presents the theoretical frame of the paper. It first defines the term "control systems of consumption" (1.1.), then explains Beer's concepts to understand control (1.2.), as well as freedom (1.3.) under such systems.

Control systems of consumption (CSC) as a capitalist cybernetic mechanism

Beer mainly applied cybernetic theory to control systems of management [START_REF] Beer | Brain of the Firm[END_REF].

The problem he addressed in his work, as researcher and as manager3 , was how firms could survive thanks to control. In addition to controlling its internal operations, control was also to be applied to "the relationship of the enterprise itself with the world outside" (Ibid., p. 17), including "examining markets, economic conditions, the credit-worthiness of customers and suchlike" (Ibid., p. 100). However, Beer did not examine in detail how technologies shaped this control of consumption, as he was more concerned with establishing general laws of control in the firm.

We forge the term "control systems of consumption" (CSC) to refer to specific control processes performed by companies and directed towards making consumers' behavior compatible with their own survival in capitalist orders.

We distinguish CSC, related to the control of consumers, from control systems of production (CSP), related to the control of workers and production processes. Whereas the latter is concerned with the relations of production and the production of value, the former aims at what Marx called the "realization" (Marx, 1992b: 352) of commodity value. CSC's purpose, therefore, is to foster the circulation of commodities into the sphere of consumption, and the subsequent realization of their value for capitalists. Their development can be traced back to the rise of capitalism and the separation between the spheres of production and consumption it created. Then, volumes of production became "determined to an ever lesser degree by the immediate demand for product, and to and ever greater degree by the scale of the capital which individual capitalist has at his disposal" (Marx, 1992a: 221).

Control, as Beer stresses, cannot be reduced to "a pure process of coercion" (Beer, 1967: 21). People being controlled can accept or internalize control mechanisms. CSC are designed to propel, change, or increase consumption behavior, habits or propensity: their efficiency is conditioned by their ability to make individual integrate these kinds of behavior. Likewise, to say that relations to consumers are controlled to serve capital accumulation does not mean that the sequence is perfectly "reversed" [START_REF] Galbraith | The New Industrial State[END_REF], i.e., that producers sovereignly decide for consumers what they are to consume. Although CSC are purposely oriented towards the aim of triggering purchase and capital accumulation, this can involve what Beer calls "directive correlation" (Beer, 1983: 799), that is, the coincident evolution of the controller and the controlled, converging towards the desired outcome of the controller. For instance, to trigger purchase, producers can consider information about changing tastes or unsatisfied needs and modify their production accordingly.

Crucial to the process of control is information and communication. The basic mechanism of control called "feedback process" implies that information about the state of the controlled phenomenon is transmitted to the control system that modifies its action accordingly to reach the desired state. On the one hand, companies gather information about consumers; on the other, they act according to this information to reach their purpose. As we will see, this two-way process manifests itself in various forms, the main of which are designated today in the name of "marketing" defined as the activities "concerned with how transactions are created, stimulated, facilitated and valued" (Kotler, 1972: 49).

Regulatory and regulated variety

Beer's attempt to show that control is compatible with individual freedom relies on one fundamental relation between two concepts: regulatory and regulated variety. It is called the law of requisite variety, or Ashby's law.

Variety refers to the "number of possible states" (Beer, 1993: 5) comprised within a system. It is a measurement of complexity: the more variety there is in a system, the more complex is the system. Studying control systems implies to distinguish between two kinds of variety: variety characterizing the regulated system (regulated variety), or the regulatory system (regulatory variety).

The law of requisite variety, states that "only [regulatory] variety can absorb [regulated] variety" (Beer, 1993: 12). This means that "an active controller must contain as much variety as the phenomenon it attempts to control" (Gershenson, 2015: 868). In Beer's words: "not only do we need variety to absorb variety, but we need exactly the same amount of variety to dot it" (Beer, 1993: 12). According to this law, the controller has two options to reach requisite variety when the system contains too much variety: "One is to attenuate variety in the system, the other is to amplify variety in the regulator. These strategies can be mixed" (Beer, 1993: 16).

Beer illustrates these concepts with the example of a department store. When facing an increase in the flows of consumers, the store witnesses an increase in unregulated variety.

The store can absorb this new amount of variety, either by attenuating it, or by amplifying its own regulatory variety, i.e., the variety contained in its control system. The first option consists in "stocking only one kind and one size of shoe" or "locking [the consumer] in until she was served" (Ibid., p. 13). By contrast, amplifying regulatory variety means to increase the number of salesmen, and to "try to calculate the statistical relationship between salesmen and customers [so that] one salesman handles many customers effectively" (Ibid.). For Beer, complex societies have merely coped with variety by "reduc[ing] the [regulated] variety of the system so that it matches the available supply of regulatory variety" (Ibid.,p. 11). He insists on education and mass media systems that reduced variety by conforming individuals' thoughts and wills. Interestingly, "conspicuous consumption" is also conceived by Beer as one of the variety attenuators of modern institutions, conforming individuals to standardized forms of lives:

We spend our days boxed in our houses, swarming in and out of office blocks like tribes of ants, crammed into trains, canned into aeroplanes, locked solid in traffic jams on the freeway. Our unbiblical concern for what we shall eat, what we shall drink, and what we shall put on is amplified and made obsessional by the pressure to consume -way, way beyond the natural need. (Ibid.,p. 2) In his lecture, Beer argues for a radical shift in societies' forms of control that would allow freedom.

Freedom: regulated variety and recursion

Beer's conception of freedom is comprised in two dimensions of control systems: first, the amount of variety it comprises; second, its degree of recursion.

First, Beer equates freedom with regulated variety. More precisely, freedom is presented as the possibility for individuals to create variety in the system: "increased freedom (including new opportunities) proliferates variety" (1993: 10). Therefore, the more freedom the more potential unpredictability: "The future (…) is unpredictable, because there is too much variety in the air. It is called freedom" (Ibid.,p. 45). If individuals are free to create an amount of variety that control systems cannot reach, i.e., "if everyone has complete freedom to do what he thinks is best, there will (unfortunately) be instability" (Ibid., p. 8). Given Ashby's law, regulatory variety needs also to be amplified for freedom to rise without destabilizing the system. Freedom, in this sense, must be under control. That is, it must express as regulated, rather than unregulated, variety.

When regulated variety is attenuated, by contrast, control systems are "constrain [ing] freedom" (Ibid., p. 9) to keep the system stable. Beer illustrates this argument with the example of the department store presented above. If the store choses to reduce regulated variety by "stocking only one kind and one size of shoe" or by "locking [the consumer] in until she was served" (Ibid., p. 13), it will infringe on consumers' freedom: it will reduce the possible states consumers have access to, their variety. By contrast, an increase in the number of salesmen, and a more efficient distribution of the workforce among the departments "is the preferable way to proceed, because it helps to preserve individual freedom" (Ibid.).

For Beer, maximizing regulated variety in a system implies to increase the level of recursion of such system. Beer defines a level of recursion as "a level at which a viable system is in operation, as an autonomous part of a higher-level viable system" [START_REF] Beer | Designing Freedom[END_REF] 36 stress added). The more recursive is a system, the more autonomous are local subsystems from central ones. These autonomous local subsystems are "responsible for

[their] own regulation" (Beer, 1981: 103). The variety delegated to these local levels of recursion are supposed to alleviate the central level from the task of regulating the whole system's variety. If recursion is not developed, "the higher levels of control [is] inundated with (...) information quite unworthy of strategic or policy-level consideration" (Ibid., p. 140).

According to Beer, the lack of freedom in complex societies is due to the fact that variety is regulated "at the wrong level of recursion" (Beer, 1993: 39); i.e., taking place at central and bureaucratic rather than local and democratic levels of recursion. Instead of giving individuals and local entities the chance and responsibility to make choices, decisions affecting them are centralized. People "are not asked how the [variety] attenuation should be done" (Ibid., p. 13). They are "robbed of the variety they need to find their own stable points" (Ibid., p. 39), and therefore "have completely lost control of the processes by which [variety regulation] occurs" (Ibid., p. 30) 4 .

Beer argues for using information and communication technologies in the design of these recursive control systems. With the help of these technologies, local subsystems could take charge of a greater portion of variety and increase the overall amount of regulated variety in the system. He illustrates this point with the examples of publishing and television.

In the case of publishing, Beer argues for "turn[ing] the editorial function to the individual, which may be done by a combination of computer controlled search procedures of recorded information made accessible by telecommunications" (Beer, 1993: 31). He also praises cable televisions of eighty channels for providing "requisite variety for an entirely personalized 4 Even at central levels of recursion, Beer argues that that variety attenuation should be "created by democratic consultation" (Beer, 1993: 39). But he does not go into detail about the specific institutional design of such institutional design. educational system, in which the subscriber would be in absolute command of his own development" (Ibid.).

As [START_REF] Medina | Designing Freedom, Regulating a Nation: Socialist Cybernetics in Allende's Chile[END_REF] shows, Beer's conception of recursion and freedom is reflected in the Cybersyn project. This project aimed at making the control system of Chile's state enterprises more recursive, thereby enhancing workers' autonomy and freedom:

Each plant behaved in an 'essentially autonomous' manner (…). By assuming responsibility for the normal functioning of the plants within the enterprise, the lower three levels [of recursion] prevented upper management from being overwhelmed with the nuances of daily production activity. However, in the case of a serious production anomaly, one which could threaten the stability of the enterprise and that after a given period of time could not be resolved by the director of operations, (…), the next level of management was alerted and asked to provide assistance. (Medina, 2006: 585) Figure 1 sums up the main concepts retained from Beer's cybernetic theory. The latter relies on the mechanism described by Ashby's law -the law of requisite variety (blue square), which states that the amount of regulated variety must equate that of regulatory variety. Given this law, two mechanisms can de deduced for maintaining stability when a system faces an increased amount of unregulated variety: regulated variety attenuation or regulatory variety amplification. The former leads to a decrease in the overall amount of variety. It is compatible with a high degree of centralization of the control system, i.e., a poorly recursive system. This kind of system, according to Beer, describes modern societies.

By contrast, the latter mechanism, regulatory variety amplification, enables regulated variety to increase. This is achievable, according to Beer, by deepening recursion, which means autonomizing local subsystems and fostering self-regulation. This kind of design, according to Beer, would enhance individual freedom. In the next section, we will start to apply Beer's concepts to the evolution of control systems of consumption.

Control systems of consumption from early to digital capitalism

In this section, we compare control systems of consumption in early capitalism, that mainly reached requisite variety by attenuating regulated variety (2.1.), with recent digital CSC, able to amplify their regulatory variety (2.2.).

Early capitalism: regulatory variety attenuated

Consumer capitalism is the product of industrial development in the 18 th and 19 th century. At that time, decreasing transportation costs making larger geographic zones reachable in less time, it became profitable to produce and sell more. In major industries, the division of labor intensified to avoid competitive pressures and take advantage of economies of scale [START_REF] Langlois | The vanishing hand: the changing dynamics of industrial capitalism[END_REF]. As production scale increased, CSP developed to control production relations. Mixed strategies were adopted to reach requisite variety. On the one hand, product standardization attenuated the variety of production relations, as the Fordist model illustrates 5 [START_REF] Piore | The Second Industrial Divide: Possibilities for Prosperity[END_REF]. On the other hand, the rise of management (Langfield-Smith, 1997), and information technologies [START_REF] Yates | Control through Communication: The Rise of System in American Management[END_REF], allowed to amplify variety and recursion.

However, as markets' size expanded, relations to consumers loosened, and destabilized exchange processes. As Emile Durkheim describes:

The producer can no longer keep the whole market within his purview, nor even mentally. He can no longer figure out to himself its limits, since it is, so to speak, limitless. Consequently production lacks any check or regulation.

It can only proceed at random, and in the course of so doing it is inevitable that the yardstick is wrong, either in one way or the other. Hence the crises that periodically disturb economic functions. (Durkheim, 1984: 305) What Durkheim is describing is interpreted by Beniger, a tenant of cybernetics, as a "crisis of control" that capitalism undergone following industrialization. In Beer's terms, the expansion of markets created imbalances between regulatory variety of firms' CSC, and unregulated variety of the phenomenon they attempted to control, i.e., increasing numbers of increasingly remote consumers. Therefore, unregulated variety had to be tackled by control systems of consumption to absorb instability. CSC attenuated unregulated variety by standardizing consumers' behaviors. This shift CSC was the logical consequence of the standardization of production. The latter implied to produce and sell vast amounts of alike finished goods to different consumers. In an industrialized production system, "the idiosyncrasies of the individual consumers are required to conform to the uniform gradations imposed upon consumable goods by the comprehensive mechanical processes of industry" (Veblen, 2013, p. 12, stress added)6 . 5 Although industrialization went with standardization inside firms and production processes, it did not exclude products diversification among firms. On the contrary, diversification was key to the rise of consumer goods industries such as toiletries, newspapers, cleansing preparations, packaged goods, toys, or confectionary in the 1920's. See (Fligstein, 1993: 4).

However, standardization of relations to consumers also implied supplementary changes in CSC. Two main transformations of CSC further organized variety attenuation of consumption behavior.

First, marketing technics developed to provide synthetic information about consumers.

Surveys, interviews, market research, statistics and new methods of applied psychology appeared for testing the efficacy and relevancy of production and communication decisions (Silla, 2018: 9). But these techniques were governed by the principle of "fit[ting] individuals into the mass. (…) for those selling the same product to the large mass, it became convenient to identify or even construct uniformities. (…) personal data in this era (…) meant to constitute and describe the "mass"" (Bouk, 2017: 95). In Beer's terms, CSC of early capitalism aimed at reaching requisite variety through variety attenuation.

Second, beyond production choices, the actions undertaken by firms to achieve consumers' control aimed at creating uniformities too, i.e., at aligning consumers' preferences to products' standardization. From 1865 to 1919, media revenues from advertising grew from $7.5 million to $2 billion [START_REF] Pope | The Development of National Advertising, 1865-1920[END_REF]. Large advertising platforms such as streets' billboards, magazines, radio and television allowed for advertising to reach a massive audience. Advertising messages were very low in variety: they were often addressed to an undiscriminated audience. The account for heterogeneity of needs in advertising, when existing, was limited to "basic differences related to sex, income and profession" (Silla, 2018: 44). The ad was itself marginally adapted to magazines' readership, but the marginal changes "focused on such formal requirements (…) and not on the content of the message" (Ibid.). Early efforts "to personalize mass communication by disguising the size of intended audiences, targeting messages, and contriving intimacy in content 7 " (Beniger, 1987: 354) were bound to be limited in scale. For Beniger, the development of DT would allow advertising industry and producers of finished goods to reach "a truly revolutionary development in human communications" (Ibid.) in which personalization could be developed at scale. 7 Beniger refers here to specialized magazines, neighborhood edition newspaper, mail-order houses, or phone-in radio show. All these attempts were, by the costs they incurred, poorly scalable. More goods must be brought within the range of more people, which can be done by more automation, more standardization, and lower unit costs (…). Therefore people must be persuaded that this is what they want, that this constitutes the good life, and this is science in the service of man. But I believe that the society of conspicuous consumption is proving to be the most alienating force the world has ever known. (1993: 28) The next section will show that this process of variety attenuation was altered by DT development and its impact on CSC.

Digital capitalism amplifying regulatory variety

Over the last decades, the digital economy expanded rapidly. Despite the burst of the dotcom bubble, it grew at an annual rate of 9.9% per year between 1998 and 2017 in the U.S. and represents in 2017 6.9% of U.S. GDP (BEA, 2019). Between 2014 and 2019 in EU's countries, value added of the information and communication sector grew by 27.5% in the service sector, and by 41.7% in the manufacturing sector 8 . DT development impacts the CSP and CSC. First, DT increases regulatory variety of production relations. Since the 1980's and the demise of the mass-production model, DT are introduced in production processes to sustain diversification and flexibilization efforts and face the saturation of standardized product markets [START_REF] Piore | The Second Industrial Divide: Possibilities for Prosperity[END_REF]:

By the 1980s, accelerated product design and more flexible production equipment and labour made it possible to customize the commodities of the Fordist world to an unprecedented extent, subdividing the large and uniform product runs of industrial mass production into ever-smaller series of differentiated sub-products, in an effort to get closer to the idiosyncratic preferences of ever-smaller groups of potential customers. (Streeck, 2012: 31) Recent DT development such as IoT technologies continue this trend towards mass customization and flexibility of industrial processes [START_REF] Frank | Servitization and Industry 4.0 convergence in the digital transformation of product firms: A business model innovation perspective[END_REF].

In parallel, DT also triggers organizational changes in production systems. It both decreases the costs of hierarchical planning and market coordination [START_REF] Brynjolfsson | Does Information Technology Lead to Smaller Firms?[END_REF], creating a "novel intertwining of planned and spontaneous orders" (Tikkanen and Parvinen, 2006: 38). On the one hand, production processes are fragmenting, as lead firms focused on their core competencies, outsourcing less profitable parts of the value chain. DT are making firms' average size shrank [START_REF] Rosa | The Shrinking Hand: Why Information Technology Leads to Smaller Firms[END_REF] at the expense of vertically 8 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=ICT_sector_-_value_added,_employment_and_R%26D&oldid=553865#The_size_of_the_ICT_sector_as_ measured_by_value_added integrated production processes. They thus allow value chains to globalize by responding to the "need to coordinate the various stages of production" (Baldwin, 2016: 134). But on the other side, this fragmentation allows lead corporations to become "planners [that can] organize long-term capital accumulation beyond their legally owned capital" (Rikap, 2021: 11). These planning activities apply both to relations of production with collaborators and suppliers along the value chain, as well as to relations of consumption. Outsourcing basic production processes, many lead corporations specialized in the relations to consumers, which made corporate power shifted "from the production to the consumption side of commodity chains" (Gereffi, 1996: 430). As Staab argues: "the most spectacular transformations associated with digitalisation in recent decades have occurred in services industries, especially those areas directly related to consumption" (Staab, 2017: 3).

DT applied to CSC also allows for regulatory variety to be amplified. The two features of CSC identified as having attenuated variety during early capitalism evolved towards variety amplification: (1) firms gathered refined information about consumers, and (2) consumers were communicated contents and offers matching more accurately with their profiles or Garnsey, 1996: 600) New technics for tracking online activities such as cookies, web beacons, device fingerprinting, or ISP tracking (United Nations, 2021: 68) appeared as consumers began to get equipped of digital devices. Today, leading digital corporations in the digital economy are struggling to capture raw data related to consumers' behavior to sell them back to advertisers and industrials [START_REF] Srnicek | Platform Capitalism[END_REF]. Digital surveillance of consumer behavior thus allows these companies " to detect, valorize and monetize consumer heterogeneity " (Zwick and Denegri Knott, 2009: 225) instead of "focusing on the homogenization of consumption" (Ibid.), as it was the case in early capitalism CSC.

Therefore, firms' ability to react to changes also increases in variety. Companies were allowed to target messages to specific consumers, while consumers got easier access to a wider set of choices. These two aspects, along with the accumulation of data about consumers' behavior, complement each other. On the one hand, e-commerce platforms combined with efficient delivery services provide unprecedented variety of commodities available at any time and place to consumers. On the other, personalized communication orients consumers among this unprecedented amount of available information, which in turn needs data collection to identify consumers' specificities. With these three ingredients, digital CSC can "facilitate transactions between market actors that would otherwise be impossible or prohibitively expensive to complete" (Kear, 2022: 3). Recommendation algorithms thus use constant data collection to lead consumers towards commodities they are the most likely to buy. Built on machine learning, they reveal idiosyncratic preferences from passed behavior without resorting to pre-existing statistical categories [START_REF] Rouvroy | Algorithmic governmentality and prospects of emancipation[END_REF]. Thanks to these recommendation algorithms, producers can easily reach consumers in ever wider marketplaces, without increasing their transaction costs.

The case of Netflix "Open Connect" system illustrates how information gathering and personalized communication are necessary for amplifying regulatory variety. Open connect is Netflix's content delivery system (Netflix, 2021). It provides predictions of consumers' behavior and allows Netflix to send in advance relevant content to local servers so that consumers do not face bottlenecks when accessing the content of their choice. Therefore, understanding the variety of the phenomenon to control is needed to prevent this variety from destabilizing the system. We have now to address these changes from the normative perspective that Beer endorsed in his lecture, i.e., that of "freedom".

The conditioned rise of freedom in digital capitalism

Having shown that DT features enhanced regulatory variety in CSC, we will now turn to evaluate how these changes affect the two dimensions of freedom for Beer, that is, regulated variety (3.1.) and recursion (3.2.). Their increase, we argue, is conditioned to their participation in the overall system's goal, i.e., allowing commodity circulation and capital accumulation.

Variety: Have consumers got access to more possible states?

Previous section has shown that regulatory variety has increased in digital CSC. At the light of empirical studies, we argue that although regulated variety has increased, unregulated variety is decreasing. In other words, variety has increased to the extent that it served the purpose of firms' survival.

On the first hand, a positive correlation between increasing regulatory and regulated variety is verified by scholars. In numerous ways, consumers in contact with digital CSC are less constrained by variety attenuated control systems which give them access to a wider range of possible states. For instance, consumers' profiles fed by data assign less fixed roles to individuals according to their sexes class, or other fixed demographic categories. Instead, profiling take the form of what Cheney-Lippold (2011) calls "cybernetic categorization", leading to a constant reassessment of meaning and roles attached to firms' understanding of their customers. The very act of categorizing was even abandoned by machine learning algorithms, thanks to which "Norms seem to emerge directly from reality itself. (…) The aim is no longer to exclude anything that does not fit the average but to avoid the unpredictable, to make sure that everyone is truly themselves" (Rouvroy et al., 2013: VII-IX). As Humphreys illustrates in the case of the Amazon wish list: "There is no arguing with tastes.

Amazon.com's agenda is (officially at least) to fulfill your desires, not repress them or correct them to a norm " (2006: 300). In this perspective, digital CSC produce less constraining identity assignments in the monitoring of consumers towards buying behaviors.

Even targeted advertising is said to reduce time and choice pressures on consumers.

Scholars stress for instance that it reduces the amount of "irrelevant messages" sent to consumers and therefore is less "time consuming" (Evans, 2009: 43), while consumers are said to become "more influential than before" (Helberger et al., 2020: 4), thanks to "the algorithmic processes and feedback loops that help to adjust advertising to personal preferences" (Ibid.).

Regulatory variety also amplifies as finished goods get customized or co-created with consumers [START_REF] Abbate | Knowledge co-creation in Open Innovation Digital Platforms: processes, tools and services[END_REF], a process that creates "a new surplus of consumption that would not exist without digital restructuring" (Staab, 2017: 3). In Beer's words, these aspects of digital CSC can be said to allow consumers to access to more regulated variety by taking account of a greater diversity of individuals' profiles and desires.

But this positive correlation between regulated and regulatory variety should not obscure another causal link: namely, between regulatory variety and unregulated variety.

Other studies shed light on the increasing vulnerability consumers are getting exposed to, due to companies' refined knowledge about them, and increasing ability to differentiate their relationships to them. It can thus be argued that amplified regulatory variety is used in certain instances to absorb previously unregulated variety that consumers used to enjoy at the price of more market uncertainty and instability for companies. Specific tools in CSC are used to detect such unregulated variety and exploit it to the benefit of the seller. For instance, AI applied customer relations management are favoring strategies of "customer prioritization under which customers are treated differently based on expected profitability" (Libai et al., 2020: 50). For less profitable customers, "this will mean a substantial reduction in the quality of products and possibly higher prices" (Ibid., p. 51). Credit data have also developed to "separate those that might profitably carry credit from those who cannot" (Aitken, 2017: 3).

Although the overall impact of price discrimination on consumers' welfare is ambiguous for economists [START_REF] Bourreau | The Regulation of Personalised Pricing in the Digital Era[END_REF], it is clear that these impacts will be determined by the objective of firms' survival. For instance, consumers with high-willingness to pay will be likely to be faced with higher prices, and thereby see their (previously) unregulated variety shrink, while others with low-willingness to pay can be offered lower prices and see their variety rise [START_REF] Nuccio | Big data: Hell or heaven? Digital platforms and market power in the data-driven economy[END_REF]. In sum, consumers' variety only rises if it helps firms to survive. Therefore, digital CSC can both lead to an improved access to market for consumers and, on the contrary to "punitive extractive processes" (Fourcade and Johns, 2020: 822) that "narrow and limit options presented for future transactions" (Pridmore and Zwick, 2011: 272). DT are used, above all, for the "avoidance of risk" (Gandy Jr., 2021: 105), to "minimize losses by reducing contact with those who represent avoidable risk" (Ibid.), or as Shoshana Zuboff puts it, for "eliminating all uncertainty" (2015: 82) that companies had to cope with previously. Whether individuals are getting access to or excluded from a market, whether the terms of trade is bettering or worsening, the goal of the controlled relation is to increase surplus value from these differentiated behaviors [START_REF] Fourcade | Seeing like a market[END_REF][START_REF] Perticone | Datanalysing the uninsured: The coloniality of inclusive insurance platforms[END_REF]. Reading these authors through the lens of Beer, we can thus say that consumers are being dispossessed from knowledge asymmetries that protected them from capitalists' control. This unregulated variety is being absorbed by digital CSC. Beer even saw this coming when he warned that:

We allow publishers to file away electronically masses of information about ourselves -who we are, what are our interests-and to tie that in with mail order schemes, credit systems, and advertising campaigns that line us all up like a row of ducks to be picked off in the interests of conspicuous consumption. (1993: 31) As Figure 4 shows, digital CSC have ambivalent effects on the variety consumers can access. Although regulated variety tends to increase (for instance, by offering them a wider set of more relevant choices), unregulated variety that lied in the form of undetected consumer surplus or risks for companies is now detected and attenuated. In these cases, digital CSC allow corporations to avoid the risks contained in the complexity of people's lives and choices and compress the contingency of the market order. We now turn to assess the second dimension of Beer's conception of freedom in digital CSC: recursion.

Recursion: Are local subsystems more autonomous from central ones?

Recursion in control systems relates to the autonomy given to local entities or "subsystems". Here also, we will argue that the evolution of recursion within digital CSC is not unilateral. Rather, it changes (progresses or regresses) to the extent that it favors firms' survival.

Recursion, in the context of CSC, implies that local subsystems take responsibility of part of the variety regulation previously devoted to central CSC. In other words, it implies a local entity to be "responsible for its own regulation" (Beer, 1981: 103). Thus, in Beer's example of the cable television of eighty channels, the consumer is responsible for attenuating the variety of the eighty channels for his own consumption, instead of letting publishers decide what he ought to watch.

It is easy to find instances of enhanced recursion thanks to digital CSC. First, the rise of prosumers in the "learning economy" [START_REF] Lundvall | The Learning Economy[END_REF] relates to consumers' growing implication in decisions previously taken by firms. For instance, individual consumers or communities of consumers can take part in the conception of products or services given their specific needs, and sometimes even realize these ideas themselves:

Users' ability to innovate is improving (…) as the result of the steadily improving quality of computer software and hardware, improved access to easy-to-use tools and components for innovation, and access to a steadily richer innovation commons. (Hippel, 2006: 13) Consumers also increasingly take part in the promotional part of CSC with DT. This part of CSC is deployed at local networks' levels in addition to global ones. Replacing firms in promotional tasks, consumers take "the role of the advertiser, creator of ad content, or active distributor of such content" (Helberger et al., 2020: 4) by spreading e-Word-Of-Mouth on social media. Although some influencers reach massive audiences, nano and micro influencers multiply and are reckoned to have more influence on their audience than macroones (Kucuk, 2020: 105). These two examples thus show that recursion can increase in digital CSC, and actively help firms to survive.

At the same time, DT also allows recursion and control systems exogenous to capitalists' CSC to develop. These cases of enhanced extra-capitalist recursion are associated with the decommodification of these spheres of consumption [START_REF] Mason | PostCapitalism : A Guide to Our Future[END_REF][START_REF] Tapscott | Wikinomics: How Mass Collaboration Changes Everything[END_REF]. However, capitalists CSC are threatening the existence of these independent control systems. More precisely, digital capitalism both hinges on and degrades the autonomy reached by early users of the web through self-organized and recursive control systems.

For example, platforms' ability to drive revenues from personalized communication relies on what Andrejevic calls the "pacification of interactivity" (2016). Taking the example of the digitalization of the music industry, Andrejevic shows that extra-capitalists CSC were endogenized and "passive-ficated" (2016: 188). In extra-capitalist CSC, consumers were taking part "in the circulation of music and in so doing literally taking partial control of content that had previously been more tightly controlled by commercial entities" (Andrejevic, 2016: 187, stress added). In this example, recursion was achieved through the de-commodification of music through peer-to-peer file sharing. But soon this sort of participation was also "generat[ing] data about itself in addition to the intentional and deliberate forms of action or feedback with which it is associated" (2016: 187-188). These data gathered in the "shadow of participation" (2016: 200) allowed platforms to uncover new inferences about users' future behaviors. Participation thus became an excuse for gathering these data footprints: Facebook developed an app "to capture information about users' listening habits when they post status updates from their mobile devices" (2016: 189). This app is supposed to make participation more convenient for users who seek to share their listening with friends, but also gathers to monetize "data about user preferences and practices, but also indications of the popularity of music and TV content with particular users, as well as an increasingly comprehensive portrait of the flow of viewing and listening habits " (2016: 190).

Another example is provided by Deborah Lupton's study on self-tracking. She observes multiple modes of self-tracking that one can classify in terms of capitalist and extracapitalists CSC. On the one hand, "private" and "communal" self-tracking are recursive and extra-capitalist modes of self-tracking. The former is a "self-initiated and voluntary" practice where the practitioner "is using the information they collect on themselves to achieve selfawareness and optimize or improve their lives" (2016: 5). The latter, compatible with the former, includes the "use [of] social media platforms designed for comparing and sharing personal data (…) to engage with and learn from other self-trackers" (2016: 9). On the other hand, exploited self-tracking occurs when "individuals' personal data (…) are (…) repurposed for the financial benefit of others" (Lupton, 2016: 11). This capitalist use of self-tracking can rely on moral injunctions rather than voluntary and self-initiated practices: "Spend, but in a controlled way. Drive, but not too fast. Eat, but stay healthy" (Fourcade and Healy, 2017: 24). But as Lupton argues, they can also rely on and repurpose for commercial gains personal and communal self-tracking. For instance, a website such as PatientsLikeMe claims to their users to be at the service of private self-tracking and communal self-tracking (allowing patients to connect with each other, compare their treatments, etc.). But the platform also sells these self-tracked data to developers or pharmaceutical companies "harvesting the patients' data for commercial gain" (2016: 13).

Therefore, paradoxically, enhanced recursion allowed by extra-capitalist digital CSC, through which consumers took "partial control" over what they were consuming, was "repurposed" to fit the goals of capitalists CSC. Through this process, participation was "passive-ficated" and consumers' self-regulation became submitted to "the financial benefit of others". This re-appropriation of consumers' partial autonomy by capitalists CSC are used to align their future behaviors to "the interests of conspicuous consumption" (Beer, 1993: 31).

Last, but not least, the rise of platforms is one of the main infrastructural changes of digital CSC. Apart from fostering consumption through market coordination and targeted advertising, their own survival is damaging recursion by imposing moral norms or values on individuals.

First, platforms impose extra-legal norms on socio-economic activities, discharging users from the responsibility of making morally objectionable or unhealthy choices. These "means of socio-economic co-ordination" (Durand, 2022: 35) becoming proprietary 9 , tech 9 The high degree of centralization of platforms are explained by network effects, according to which "the more consumers use a specific platform, the more they make it appealing for firms; and conversely, the more firms are visible on a platform, the more consumers are corporations are held responsible for the transactions and communication practices taking place through their infrastructure. Therefore, regulatory tasks previously performed by consumers are transferred to these central layers of control. For instance, Google makes "paternalistic interventions into search results not only by ranking them according to its "relevance" metric, but also by steering users away from offensive or objectionable content" (Troumbley, 2015: 94). eBay also "is able to draw boundaries on what can and cannot be traded" (Kornberger et al., 2017: 89-90).

Second, in addition to generic moral norms, an "economy of differentiated moral judgements" (Fourcade and Healy, 2017: 24) is also thriving with the digitalization of economic transactions. Electronic payment systems, designed to automatically detect fraud, encompass moral norms on how good faith individuals should be spending. These devices are thus substituted to individuals' responsibility that was engaged in cash transactions and which often led to the embeddedness of market relations.

Figure 5 sums up this section. The vertical arrows symbolize the idea that recursion is submitted and conditioned to the goal of capitalists CSC, i.e., commodity circulation and capital accumulation. This goal does not imply per se enhanced of recursion, as the box "generic and differentiated moral norms imposed by platforms" illustrates [START_REF] Kornberger | The visible hand and the crowd: Analyzing organization design in distributed innovation systems[END_REF][START_REF] Troumbley | Coercive Cyberspaces and Governing Internet Futures[END_REF][START_REF] Fourcade | Seeing like a market[END_REF]. But it is compatible with certain forms of recursion, such as consumers' participation in innovation or promotional practices [START_REF] Hippel | Democratizing Innovation[END_REF][START_REF] Helberger | Macro and Exogenous Factors in Computational Advertising: Key Issues and New Research Directions[END_REF]. In other cases, consumers' autonomy allowed by DT is not directly useful to capitalists CSC. Therefore, it is endogenized and repurposed to fit their goals. The lateral arrows represent this process. It is the case of sharing practices in the web, transformed in passive forms of interactions with platforms selling the data footprint of prone to choose it" (Nuccio and Guerzoni, 2019: 3-4), high fixed and R&D costs, but also by the "self-improving" (Rikap, 2022, p. 7) character of algorithms. The more data platforms dispose of, the more accurate the match between consumers and ads or goods can be.

Hence the high concentration of targeted ad revenue (in 2020, Google, Facebook and Amazon totalized 63% of net digital ad revenue in the United States) or in market share of online sales (in June 2022, Amazon represents 37,8% of the US e-commerce market). these practices [START_REF] Andrejevic | The pacification of interactivity. The Participatory Condition in the Digital Age[END_REF] and of self-tracking practices, using users' wants to acquire knowledge about their selves to sell their data to third parties [START_REF] Lupton | The diverse domains of quantified selves: self-tracking modes and dataveillance[END_REF]. 

Conclusion

In this paper, we read the question of consumption control and freedom through the lens of Stafford Beer's cybernetic theory. We attempted to show that his theory can help to overcome the apparent contradiction between these two phenomena, while at the same time showing how freedom is conditioned to and limited by the goals pursued by digital CSC.

Using the concepts of regulated variety attenuation and regulatory variety amplification, we contrasted consumption control in early capitalism with consumption control in late digital capitalism. We argued that while early capitalism was characterized by variety attenuation through standardization of consumption goods and relations, digital capitalism tends to amplify regulatory and regulated variety. In the sense, the abstract dimension of capitalist relations does not necessarily lead to the homogenization of concrete forms of consumption (Cava, 2018: 749). Rather, the abstraction of value, as it expands to new relations and spheres, can allow concrete forms of consumption to diversify [START_REF] Zwick | Manufacturing Customers: The database as new means of production[END_REF]) so long as this heterogenization is subordinated to the accumulation of value.

At this point of the analysis, it was tempting to infer that digital capitalism had unambiguously enhanced individual freedom. As Beer says in his lecture, "we are not free in the Sahara desert " (1993: 44). Freedom needs to be regulated and controlled to be maintained. However, by looking more precisely into Beer's conception of freedom on the one hand, and empirical studies on the other, we were able to show that variety is increasing thanks to digital CSC only to the extent that its outcome serves commodity circulation and capital accumulation. First, only regulated variety serving this goal is being enhanced, a goal that Beer qualifies as "the most alienating force the world has ever known" (Ibid., p. 28).

Unregulated variety, i.e., variety that does not lead to more commodity circulation, is increasingly detected, and absorbed by digital CSC, whether in the form of price discrimination, market exclusion, or diminished qualities of goods and services for less Finally, it is important to stress that this study's scope was limited to the impact of CSC systems on individuals targeted by these systems. Therefore, it has not considered populations of the capitalist system existing more as subaltern workers than as consumers and whose freedom in the sphere of consumption is undermined by more constraining and oppressive forces [START_REF] Varman | Freedom and Consumption: Toward Conceptualizing Systemic Constraints for Subaltern Consumers in a Capitalist Society[END_REF]. Further studies could apply Beer's conceptual frame on control and freedom to this population.
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  capture, store and analyze increasing amounts of data have decoupled firms' capacity to picture the diversity of their actual or potential customers, by comparison with the costly marketing research tools available in the beginning of the 20 th century. As soon as in the 1990's, retailers gathered local data by electronic points of sales to track demand changes. Regulatory variety amplified, allowing retailers to picture demand variations by individual stores or even by individual consumers: Over time the data on customer demand creates a long-term and highly differentiated data stream on supply requirements. Supermarkets are now aware of different demands by region, by individual store, shopping patterns by days of the week and hours in the day. Add to this the introduction of the smart card by Tesco, and these activities are now identifiable by customer name, age, sex, other members of the household and social class based on post coding. (Frances and
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 3 Figure 3 sums up DT impact on regulatory variety in CSP and CSC. Both systems have been amplifying in regulatory variety, i.e., capable of regulating more possible states in the form of a wider diversity of produced and distributed finished goods as well as communicated messages. This have been allowed by various operational features of DT, from increasing flexibility and fragmentation in CSP, to collecting more consumer data and infer predictions in CSC.
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  profitable consumers. Second, extra-capitalist forms of recursion, allowing individuals autonomy in their consumption practices, are subverted or endogenized by capitalists' CSC.Content sharing and self-determination through self-tracking, for instance, are transformed into passive interaction or repurposed for manipulation. Besides, heteronomies inscribed in platforms' politics also further weakens established forms of consumers' autonomy. Hence, it can be said that DT increase potential individual freedom, but that digital capitalism conditions further freedom to capital accumulation. Consumers are accessing more possible states provided that they lead to lucrative outcomes for capitalists. They are gaining autonomy only if it feeds predictive algorithms for manipulation purposes.Emphasizing the limitations of the capitalist forms of control of consumption, this paper rejoins recent attempts to renew with democratic and socialist planning debates that consider DT as pivotal for envisioning viable extra-capitalist systems . The Cybersyn project remains one of the few experiences putting flesh and blood into these ideas. It is hoped that this paper can contribute to these debates by showing both how DT open potentialities in terms of freedom as well as grounding thoughts on alternative systems within empirical critics of existing ones.

Beer started his career as a manager in the steel industry, then as a consultant in management and operation research.

For a historical relativization of standardization in early consumerism, see[START_REF] Trentmann | Crossing Divides: Consumption and globalization in history[END_REF].