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Models of individual accountability for algorithms’ actions fail when a human-
algorithm association comes into view as a collective actor. In some situations, 
human and algorithmic actions are so closely intertwined that there is no longer 
a linear connection between the emergent collectivity and the complex 
interactions of humans and algorithms. In such collective decision-making 
sequences, individual accountability can no longer be attributed. Therefore, a 
new perspective on human-algorithm associations that captures their emergent 
properties and their organisational qualities is needed to develop appropriate 
models of collective accountability. 

  
The article seeks to answer the following questions: How can the encounter 
between humans and algorithms within such a socio-technical configuration be 
adequately theorised? Can the configuration itself be understood as a hybrid 
collectivity? Can actions be attributed to the configuration as a personified 
collective actor? How will accountability be institutionalised for human-algorithm 
associations – in centralised or distributed collective forms? 
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1. PROBLEM CONSTELLATIONS 
 
In certain situations of computer use, communications between humans and 

algorithms become so closely intertwined that simple systems of interaction are 
transformed into (quasi)organisations.1 A relevant case is “algorithmic journalism”. 
Here, algorithms and human actors are brought together in closely timed iterative 
workflows.2 As a consequence, algorithmic and human contributions to the jointly 
authored text are often so closely interwoven that it becomes impossible to identify a 
responsible author. A strange hybrid emerges, a literally “stubborn” human-algorithm 
association.3 

 
There are other cases of such hybrids. Spectacular constellations are those of 

“digitised corporate governance”, i.e. the transfer of management tasks to 
autonomous algorithms.4 For example, the company “Deep Knowledge Ventures” 
appointed an algorithm as a board member whose task was to communicate with the 
other members via predictions and other data.5 Within companies, algorithms can 
become directly integrated into the collective decision-making of the organisation.6 
Project organisations or functional units are set up for this purpose, often also in the 
form of separate organisations. Some companies even use algorithms as an integral 
part of upper management.7. Sometimes they serve as independent board members 
within a corporate structure,8 sometimes they form independent algorithmic sub-
organisations, such as subsidiaries9. The integration of algorithms in “Decentralised 

 
1 The partial organisation approach, G. Ahrne and N. Brunsson, ‘Organization outside Organizations: 
The Significance of Partial Organization’ (2011) 18 Organization 83, and the concept of differing 
degrees of organizationality, L. Dobusch and D. Schoeneborn ‘Fluidity, Identity, and Organizationality: 
The Communicative Constitution of Anonymous’ (2015) 52 Journal of Management Studies  1005, are 
relevant for the analysis of such digital (quasi-)organisations. Insofar as they break down the compact 
concept of organisation into its components and assume a gradual accumulation of the components up 
to the “complete organization”, they are suitable for describing their transformation through digitalisation 
in the necessary detail. Our own approach which has already been outlined in A Beckers and G. 
Teubner, Three Liability Regimes for Artificial Intelligence: Algorithmic Actants, Hybrids, Crowds (2021) 
goes beyond that. While, in this book, we concentrated on questions of liability law, in the present article 
we develop further the sociological aspects involved, particularly the discussion of responsibility, 
accountability and liability as well as two phenomena of emergence. The attribution of accountability in 
its two aspects is one of the organisational components which is transformed in the human-algorithm 
association. A theory of emergence understands the gradual accumulation of the individual elements 
as mere structural changes and in contrast emphasises the establishment of novel elementary 
operations of an autopoietic system, see M. Apelt et al., ‘Resurrecting Organization without Renouncing 
Society: A Response to Ahrne, Brunsson and Seidl’ (2017) 35 European Management Journal 8. Both 
sociological aspects will be examined more detail below. 
2 K. Dörr, Algorithmischer Journalismus: Eine Analyse der automatisierten Textproduktion im 
Journalismus auf gesellschaftlicher, organisatorischer und professioneller Ebene (2017). 
3 N. Diakopoulos, Automating the News: How Algorithms are Rewriting the Media (2019) 15 f. 
4 M. Becker and P. Pordzik, ‘Digitalisierte Unternehmensführung’ (2020) Zeitschrift für die gesamte 
Privatrechtswissenschaft, 334, at 334. 
5 F. Möslein, ‘Robots in the Boardroom: Artificial Intelligence and Corporate Law’ in Research Handbook 
on the Law of Artificial Intelligence, eds. W. Barfield and U. Pagallo (2017) 649. 
6 H. Shidaro and N.A. Christanikis, ‘Locally Noisy Autonomous Agents Improve Global Human 
Coordination in Network Experiments’ (2017) 545 Nature 370. 
7 G.D. Mosco, ‘AI and the Board within Italian Corporate Law: Preliminary Notes’ (2020) 17 European 
Company Law Journal 87, at 88 f. 
8 Möslein, op. cit, n. 5. 
9 J. Armour and H. Eidenmüller, ‘Self-Driving Corporations?’ ECGI-Law Working Paper 475/2020, 1, at 
26 f. 
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Autonomous Organizations” (DAO) goes even further.10 Here, algorithms 
independently take over the organisation, administration and decision-making of 
investor groups. In these cases, algorithms do not merely assist in decision-making, 
but act themselves as autonomous decision-makers.  

 
Beyond these novel developments, a classic case of close human-algorithm 

interaction is the cyborg that is characterised by closely interlocking algorithmic 
impulses and human decisions.11.However, the media-theoretical interpretation of 
cyborgs as “extensions of man”12 is inappropriate because it conceives information 
and participation exclusively from the viewpoint of the human subject, so that the 
algorithm appears only as an annex of human action capacities.13 Yet, this is only one 
out of several possibilities. In some cases, algorithmic calculations clearly dominate 
human decisions, but in other cases, it may be the other way round. And from a 
sociological perspective, the interaction between human and algorithms is never an 
expansion of the human action capacity; instead, it is a new kind of human-algorithm 
collective behaviour that emerges.14 

 
Empirical studies have shown that organisations entirely controlled and 

managed by algorithms remains as of today a hypothetical option. Even in the two 
most extreme cases of autonomy, “Plantoid” and “Metronome”15, a residue of human 
action is still needed. The following figure illustrates the state of management 
algorithmisation in 2021.  

 
 

 
10 C. Jentzsch (2016) ‘Decentralized Autonomous Organization to Automate Governance’ 
<https://lawofthelevel.lexblogplatformthree.com/wp-content/uploads/sites/187/2017/07/WhitePaper-
1.pdf>. 
11 P. Haselager, ‘Did I Do that? Brain-Computer Interfacing and the Sense of Agency’ (2013) 23 Minds 
& Machines, 405. 
12 M. McLuhan, Understanding Media: The Extensions of Man (2003). 
13 K. Block and S. Dickel, ‘Jenseits der Autonomie: Die De/Problematisierung des Subjekts in Zeiten 
der Digitalisierung’ (2020) 13 Behemoth 109, at 111. 
14 I. Rahwan et al, ‘Machine Behaviour’ (2019) 568 Nature 477, at 483. 
15 For details of their functioning and the characteristics of the other cases mentioned in the figure, see 
C. Reyes, ‘Autonomous Corporate Personhood’, (2021) 96 Washington Law Review 1453, at 1462 ff.  

https://lawofthelevel.lexblogplatformthree.com/wp-content/uploads/sites/187/2017/07/WhitePaper-1.pdf
https://lawofthelevel.lexblogplatformthree.com/wp-content/uploads/sites/187/2017/07/WhitePaper-1.pdf
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Figure 1: Autonomous Business Map, Carla L. Reyes (2021) 'Autonomous Corporate Personhood' 96 
Washington Law Review 1453, at 1470. 

 
 

Hence, despite much speculation in the literature about full algorithmisation, it 
is mostly human-algorithm associations that are identifiable. In numerous instances, 
algorithms are used as mere tools (bottom left in the figure) and in some rare 
constellations, full algorithmisation (top right) can be observed. In our context, 
cooperation between autonomous algorithms and humans is of special interest 
(middle area). Here, the mass occurrence of hybrid associations stands in contrast to 
widespread notions of autonomous algorithms acting in isolation.16 The close 
interconnection of the individual actions of humans and algorithms makes it impossible 
to exclusively attribute action to the human actors involved. Nor is it convincing in 
these cases to attribute accountability for errors to the individual algorithms 
themselves, as proponents of an “electronic person” (e-person) do.17 But how, then, 
can we understand human-algorithm associations and which concept of accountability 
is adequate for them? 

 
To answer this question, it is necessary to break down the broad concept of 

accountability, commonly having manifold and overlapping meanings, into two 
components: responsibility (Verantwortung) in the sociological sense and liability 
(Verantwortlichkeit) in the legal and moral sense.18 In a sociological perspective, 

 
16 See C. Messner, ‘Listening to Distant Voices’ (2020) 33 International Journal for the Semiotics of Law 
– Revue internationale de Sémiotique juridique 1143. For a detailed account of how the introduction of 
AI-based decision support systems in the clinic is changing the way different agents interact, M. Braun,  
et al., ‘Primer on an Ethics of AI-Based Decision Support Systems in the Clinic’ (2020) 46 Journal of 
Medical Ethics 1. 
17 European Parliament (2017), Report with Recommendations to the Commission on Civil Law Rules 
on Robotics, 2015/2103 (INL); E.J. Zimmerman, ‘Machine Minds: Frontiers in Legal Personhood’ SSRN 
Electronic Library (2015),<https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2563965>.  
18 Of course, there are other attempts to distinguish between responsibility, accountability and liability.  
E.g., Information philosophers, who examine the moral responsibility of algorithms, argue that the 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2563965
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responsibility refers to “the absorption of uncertainty as a social process: that someone 
draws conclusions from information, communicates them to another, and the next 
person is then no longer guided by the information but by the conclusions”.19. When 
algorithms make decisions, uncertainty absorption no longer takes place in 
communication among humans, but in human-machine communication. To say it 
rather vividly, though inaccurately, the algorithms take over responsibility. This, 
however, can only happen when they have decision-making autonomy and capacity 
to act under conditions of uncertainty.  

 
Now, responsibility is not to be equated with liability. The latter is rather the 

attempt to reformulate problems of responsibility, i.e. problems of uncertainty 
absorption, in the language of normativity, above all of law, but also of morality, politics 
and everyday language. This normative language allows correcting errors in assuming 
responsibility. Responsibility for uncertainty absorption is “translated” into 
legality/illegality of a decision and of rights, duties, reproachability and sanctions. This 
necessarily creates a divergence between responsibility and liability.20 The divergence 
is reinforced when algorithms are used, because law’s conceptual readiness is not 
prepared for the opportunity structures of decision-making by algorithms.21 The law 
will have to react to the algorithmisation of responsibility by changing the rules of 
liability.  

 
Yet, the attribution of responsibility and liability is even more complicated 

because human-algorithm associations lead not to just one, but two different 
emergence phenomena. Emergence is understood here not in the usual meaning as 
emergence “from below”, i.e. that the interaction of existing system components gives 
rise to unforeseeable new properties.22 Instead, emergence occurs “from above” in 
the sense of systems theory:23 A new autopoietic system emerges if, drawing on 
existing materials, it constitutes its own elementary operations, which in turn constitute 
the new system in a circular way.  

 
In our context, two questions thus come up. The first question is, whether under 

certain circumstances, the encounter of humans and algorithms gives rise to an 
interaction system in the strict sense.24 This will occur only when the interaction system 
reconfigures the calculations of algorithms into genuine communications as its 
elementary operations. The second question is whether, in the transition from a 
human-algorithm interaction to a human-algorithm association, an organisation 

 
cognitive abilities of autonomous software agents are developed in such a way that they cannot be 
considered “responsible” in the full moral sense of the word, but “accountability” in the sense of a morally 
neutral answerability can be attributed to them, Floridi and Sanders, op. cit., n. 26, pp. 205 ff. Since the 
two definitions shed light on different aspects of the consequences of action, they do not contradict 
each other but are mutually compatible. The subsequent text sticks to the definition that responsibility 
and liability are two dimensions of accountability.  
19 N. Luhmann, Funktionen und Folgen formaler Organisation (1976, 3rd ed), 175.  
20 Luhmann, op. cit., n. 19, pp. 172 ff. 
21 This refers to Philip Selznick’s sociological jurisprudence which oscillates between law’s conceptual 
readiness and social opportunity structures, P. Selznick, Law, Society and Industrial Justice (1969). 
22 P. Hoyningen-Huene, ‘Zu Emergenz, Mikro- und Makrodetermination’ in Kausalität und Zurechnung, 
ed. W. Lübbe (1994), 165, at 172 ff. 
23 N. Luhmann, Social Systems (1995), 22 f. 
24 Luhmann, op. cit., n. 23, pp. 3 ff. distinguishes three levels of system formation with specific 
properties: interactions, organizations, function systems. The question for sociology and law is whether 
and under which conditions, algorithms will participate as accountable actors in each of them. 
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emerges as a novel autopoietic system that reconstitutes the communications of 
humans and algorithms differently, namely as collectively binding decisions within the 
association as its elementary operations. In both constellations of emergence, 
accountability will probably be attributed differently.  

 
This article approaches the problem of accountability in human-algorithm 

associations through four sub-questions that build on each other:  
1. Does communication (in the strict sense of systems theory) take place between 

human actors and autonomous algorithms within human-algorithm encounters, 
so that an interaction system emerges? Can a personification of algorithms be 
identified in this context? 

2. If so, do such human-algorithm interactions condense into hybrid (quasi-
)organisations and under what conditions? And does this change the 
algorithms’ personification? 

3. If so, will the ability to communicate be attributed not only to the individual 
algorithms, but also to such hybrids themselves – comparable to formal 
organisations? 

4. If so, what kind of collective accountability will be institutionalised in human-
algorithm associations? 

2. PERSONIFICATION OF ALGORITHMS 
 

2.1. Algorithms as “actants” 
 

In formal organisations, two forms of communication attribution are commonly 
practised. Some communications are attributed to members personally as their own 
actions. They bind only the members themselves as persons and establish their 
individual accountability. Other communications, however, are attributed to the 
organisation itself as a collective actor under certain conditions. As collectively binding 
decisions within the framework of membership, they function as elementary events of 
the social system organisation. They bind all communications in the entire system, 
provided that certain infrastructural prerequisites (decision-making procedures, rules 
of representation) are given. This is the basis for the ability to act as a collectivity, 
which provides the organisation with positional gains in environmental relations, 
because now the organisation itself, and no longer just its members, can communicate 
with its environment. This ability simultaneously establishes collective accountability 
of the organisation as an independent social system.25 

 
However, as soon as algorithms are integrated into organisations and are 

expected to make decisions on their own responsibility, the question arises as to how 
this affects individual and collective attribution of liability. 

 
To this end, the attribution of action to individual algorithms needs first to be 

clarified. This question cannot be avoided by seeing algorithms only as automated 
tools of the humans involved. If algorithms dispose of a certain degree of autonomy, 
decision-making and learning capacity, it is insufficient to understand them simply as 
an annex to human capacities for action. Their contributions can no longer be identified 

 
25 J.W. Meyer and P. Bromley, ‘The Worldwide Expansion of “Organization”’ (2013) 31 Sociological 
Theory 366; Luhmann, op. cit., n. 23, pp. 198 ff.; N. Luhmann, Theory of Society, Vol. 2 (2013) 394. 
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with the actions of the humans involved. Instead, the question arises whether they are 
not attributed to the algorithms themselves who are now identified as “persons”.26 

  
However, the premise that algorithms are addressed as persons is regularly 

criticised for equating computers with humans.27 In order not to fall for a false 
anthropomorphism, one needs first to understand the personification of single 
algorithms. Here, we can observe a parallel to the action capacity of other non-human 
actors. In particular, the constitution of formal organisations as legal persons, is 
informative here. We must move away from the familiar idea that legal persons’ social 
substrate is a multiplicity of real people.28 Nor do the usual suspects come into 
consideration as collective actors, neither Otto von Gierke's “real association 
personality”, nor Emile Durkheim's “collective consciousness”, nor James Coleman's 
“resource pool”, nor Maurice Hauriou's “institutions”.29 Instead — talk incorporated! 
The collective actor, as defined by Talcott Parsons, Niklas Luhmann and other 
sociologists, is not a group of individuals, but – a chain of communications..  

 
The social reality of a collective actor, the social substrate of the legal person30, 

arises under two conditions: First, such a chain of communication must communicate 
about itself and establish its identity through this self-description. Secondly, the 
communicative events produced in the context of this identity must be socially 
attributed as acts performed by it. When these conditions are met, the social reality of 
a collective actor emerges. As a semantic artefact, it is the “person” that turns into the 
point of attribution for actions, resources and responsibilities. And this rules out 
reducing collective action to the actions of individuals, as methodological individualism 
would prescribe. 

In a parallel manner, the personification of algorithms is now to be understood. 
Software agents, robots and other digital actors are mathematically formalised flows 
of information. The objects of personification are algorithms that interact with their 
environment. They are not merely static mathematical formulae, but dynamic 
processes that follow programmes in their problem-solving operations. “What is an 
algorithm?” – after an in-depth discussion of various definitions, Yuri Gurevich arrives 
at the following definition, which emphasises the processual character: 

 
26 L. Floridi and J.W. Sanders, ‘On the Morality of Artificial Agents’ in Machine Ethics, eds. M. Anderson 
and S.L. Anderson (2011), 184. 
27 For this questionable claim, see especially the Open Letter to the European Commission, Artificial 
Intelligence and Robotics, <http://www.robotics-openletter.eu>. 
28 On the sociological concept of the collective actor with own action capacity: N. Luhmann, 
Systemtheorie der Gesellschaft (2018) 112 f.; N. Luhmann, ‘Ebenen der Systembildung – 
Ebenendifferenzierung’  (2014) Zeitschrift für Soziologie, Sonderheft: Interaktion – Organisation – 
Gesellschaft revisited, 6, at 14; Luhmann, op. cit., n. 25, p. 394; N. Luhmann, Die Politik der Gesellschaft 
(2000), 241; Luhmann, op. cit., n. 23, pp. 198 ff. From anthropology: G. Sprenger, ‘Communicated into 
Being: Systems Theory and the Shifting of Ontological Status’ (2017) 17 Anthropological Theory, 108, 
at 111. From the perspective of cognitive philosophy: D. Dennett, The Intentional Stance (1987), 17. 
29 On the concept of “real association personality” O. von Gierke, Die Genossenschaftstheorie und die 
deutsche Rechtsprechung (1887) ch. 9; on “collective consciousness” E. Durkheim, The Division of 
Labor in Society (1933 [1883]) 79 ff; On “resource pool” J. Coleman, Foundations of Social Theory 
(1990) 325 ff. On “norm complexes” M. Hauriou, ‘La Théorie de l'institution et de la fondation: Essai de 
vitalisme social’ in M. Hariou, Aux sources du droit (1986 [1933]) 89. 
30 G. Teubner, ‘Enterprise Corporatism: New Industrial Policy and the “Essence” of the Legal Person’ 
(1988) 36 American Journal of Comparative Law 130, at 145 ff. 
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“A sequential-time algorithm is a state transition system that starts in an initial 
state and transits from one state to the next until, if ever, it halts or breaks …. 
In particular, a sequential-time interactive algorithm … is a state transition 
system where a state transition may be accompanied by sending and receiving 
messages.”31 

Already today, social identity and agency are attributed to such algorithmic 
processes in the economy and society – under certain conditions.32 But whether the 
conditions of personification are fulfilled is not decided in a technology-deterministic 
way by the choice of a digital technology, but only in the emerging “socio-digital 
institution” in whose framework the algorithms are used. Socio-digital institutions are 
stabilised complexes of social expectations, especially expectations about newly 
emerging risks, which are formed when digital technologies are used in different social 
situations. Such institutions are neither identical to social systems nor to formal 
organisations. Rather, social systems, including formal organisations and inter-
individual interactions, produce expectations with the help of their communications. 
Such expectations, to use a classical formulation, condense into institutions under an 
idée directrice.33 Expectations are institutionalised when supporting consensus can be 
assumed.34 The remarkable stability of institutions in general, however, is only 
achieved when they build bridges between different systems.35 

 
Socio-digital institutions emerge as effective structural couplings between 

technical and social systems. In these institutions, expectations of an economic, 
political, legal and technological nature come together, and it is often difficult to 
distinguish between the expectations of the systems involved.36 In a process of co-

 
31 Y. Gurevich, ‘What Is an Algorithm?’ (2012) SOFSEM 2012: Theory and Practice of Computer 
Science 31, at 40. 
32 Representatives of different disciplines explicitly advocate the personification of algorithms. In 
information philosophy: Floridi and Sanders, op. cit., n. 26, pp. 187 ff.; S. Thürmel, ‘The Participatory 
Turn: A Multidimensional Gradual Agency Concept for Human and Non-human Actors’ in Collective 
Agency and Cooperation in Natural and Artificial Systems: Explanation, Implementation and Simulation, 
ed C. Misselhorn (2015) 45, 52 ff. In sociology: F. Muhle, ‘Sozialität von und mit Robotern? Drei 
soziologische Antworten und eine kommunikationstheoretische Alternative‘ (2018) 47 Zeitschrift für 
Soziologie 147, at 147; E. Esposito,‘ Artificial Communication? The Production of Contingency by 
Algorithms’ (2017) 46 Zeitschrift für Soziologie 249; J. Harth and C.-F. Lorenz, ‘“Hello World” – 
Systemtheoretische Überlegungen zu einer Soziologie des Algorithmus’ (2017) 18 
kommunikation@gesellschaft 1; J. Weyer and R. D. Fink, ‘Die Interaktion von Mensch und autonomer 
Technik in soziologischer Perspektive’ (2011) 20 TATuP. Journal for Technology Assessment in Theory 
and Practice 39, at 40 ff. In political theory: J. Cohen, Between Truth and Power: The Legal 
Constructions of Informational Capitalism (2019), 221 ff. In legal theory: G. Teubner, ‘Rights of Non-
Humans? Electronic Agents and Animals as New Actors in Politics and Law’ (2006) 33 Journal of Law 
and Society 497. 
33 Whereas in “old” institutionalism (Santi Romano, Hauriou, Carl Schmitt) the concept of institution 
oscillated between systems, organisations and norms, “new” institutionalism and systems theory, 
despite many differences, agree in their understanding of institutions as expectation complexes, D.C. 
North, Institutions, Institutional Change and Economic Performance (1990), 3 f.; N. Luhmann, 
Grundrechte als Institution: Ein Beitrag zur politischen Soziologie (1965), 12 f. 
34 N. Luhmann, A Sociological Theory of Law (1985), ch. II.4. 
35 On the role of institutions as bridging arrangements in a fragmented society, G. Teubner, ‘Legal 
Irritants: Good Faith in British Law or How Unifying Law Ends Up in New Divergences’ (1998) 61 Modern 
Law Review 11. 
36 R. Esposito, Istituzione (2021), 28. 
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production of their components37, socio-digital institutions integrate expectations 
about the opportunities and risks of using algorithms.38 And these institutions are 
ultimately responsible for whether, or not, personhood is ascribed to the processes 
involved. However, this happens without a predetermined distinction between human 
and non-human persons and with the possibility of differentiating degrees of 
personhood.39 

 
The exact parallel of formal organisations with algorithms becomes clear when 

the common misconceptions about personification of non-human entities are 
dispelled. We reject the general idea about the personification of organisations as a 
collection of people transforming into a real association personality. And we equally 
consider incorrect the notion that in the case of software agents, a computer is 
transformed into a homo ex machina. Instead, one of the most important “evolutionary 
early achievements of social systems”40 is realised for organisations and for 
algorithms: under certain conditions, institutionalised social practices attribute agency 
to communication processes. 

 
In actor-network theory, Bruno Latour coined the neologism “actants” for non-

humans capable of acting.41 At the same time, he elaborates the fundamental 
difference to the agency of humans and defines the conditions of agency. However, 
Latour describes their agency very broadly as “resistance”. In contrast, Rossler 
elaborates a whole variety of meanings associated with the actions of non-human 
actors and creates a typology of their forms of action.42 From this typology, the present 
text selects a type of action that focuses much more narrowly than Latour on 
participation in social communication.43 As the term “actants” already entails, there is 
no anthropomorphising of digital processes, but reversely, a de-anthropomorphising 
of all-too-human robots and software agents. These remain – as information 
philosophers emphasise – “mindless machine(s)”.44 Nevertheless, through the 
attribution of action within socio-digital institutions, they become (non-human) 
members of society.45 The human-algorithm association is one of these socio-digital 
institutions that gives the individual algorithms the status of full-fledged organisational 
members with the associated authorisations and responsibilities. 

 
But why do some socio-digital institutions confer person status on algorithms 

and others attribute to them only the status of tools or treat them as an integral part of 
the human body? In encounters with non-human entities, especially algorithms, 

 
37 A. Feenberg, Technosystem: The Social Life of Reason (2017); S. Jasanoff, ‘The Idiom of Co-
Production’ in States of Knowledge: The Co-production of Science and the Social Order, ed. S. Jasanoff 
(2004) 1.  
38 This is the reason why this paper focuses on institutions rather than social systems. In our context of 
accountability, it is primarily the expectations which social systems institutionalize that matter. 
39 G. Sprenger, ‘Production is Exchange: Gift Giving between Humans and Non-Humans’ in Part and 
Wholes: Essays on Social Morphology, Cosmology, and Exchange, eds. L. Prager, M. Prager and G. 
Sprenger (2018) 247, at 248. 
40 Luhmann, op. cit., n. 23, p. 199. 
41 B. Latour, The Parliament of Things: Towards a Political Ecology (2001), 93 ff. 
42 G. Rossler, Der Anteil der Dinge an der Gesellschaft: Sozialität – Kognition – Netzwerke (2015) 87 
ff. 
43 Similarly Muhle, op. cit., n. 32, pp. 155 ff. 
44 M. Hildebrandt, Smart Technologies and the End(s) of Law (2015) 22; Floridi and Sanders, op. cit., 
n. 26, p. 186. 
45 Messner, op. cit., n. 16. 
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personification is one of the most successful strategies for dealing with uncertainty, 
especially the non-predictability of their behaviour.46 Social personification transforms 
the human-algorithm relationship from a subject-object relationship into an ego-alter 
relationship. This admittedly does not give Ego certainty about Alter's behaviour, but 
their mutual communication makes it possible for Ego to choose its behaviour, even if 
Alter himself remains inscrutable:  

 
“The computer or the algorithm is then no longer a technical artefact with 
attribution potential, but a partner that appears either anthropomorphically in 
the case of natural language, or as a corporate actor in the case of decision-
making algorithms”.47  
 
Treating the algorithm “as if” it were an actor thus transforms uncertainty about 

causal processes into uncertainty about how to understand the algorithm’s reaction to 
the actions of the human. Causal attribution is transformed into action attribution. This 
is based on the communicative assumption that the algorithm has motives for its 
actions. The assumption acts as a hard social reality of actor status, insofar as “human 
actors regard their non-human co-actors ... as equal partners. They ascribe agency to 
them – and in a symmetrical way.”48 This enables humans to choose their own actions, 
interpret the algorithm's reactions and in turn draw consequences for the next action.49  

 

2.2. Communication with Algorithms 
 
 But can we really assume that algorithms communicate as autonomous actors, 
as we expect from real people and organisations? When we cooperate with algorithms 
in digital hybrids, do we only perceive the behaviour of machines, or do we 
communicate with them?50 In other words, is it mere perception or real 
communication? The usual answer is to look for “psychological capabilities previously 
thought to be reserved for complex biological organisms such as humans”.51 Another 
answer, however, is provided by animal, robot and machine ethics after the recent 
“relational turn”52. According to this, algorithms as such do not possess ontological 
actor qualities that allow them to communicate with humans. However, as soon as 
algorithms become an integral part of social relations, as soon as they become 
members of digital hybrids, as in our case, the attribution of communicative abilities 
becomes possible.  
 

 
46 This is the systems theory-based argument in Teubner, op. cit., n. 32. Important refinements, A. 
Nassehi, Muster. Theorie der digitalen Gesellschaft (2019) 221 ff.; Harth and Lorenz, op. cit., n. 32, pp. 
12 ff. 
47 Nassehi, op. cit., n. 46, p. 224; similarly, A. Hepp, Deep Mediatization: Key Ideas in Media & Cultural 
Studies (2020). 
48 Weyer and Fink, op. cit., n. 32, p. 43, who present an empirically testable model of the agency of 
algorithms. 
49 Muhle, op. cit., n. 32, p. 156. 
50 This is part of the research agenda for the new field of human-algorithm communication, A.L. Guzman 
and S.C. Lewis, ‘Artificial Intelligence and Communication: A Human-Machine Communication 
Research Agenda’ (2020) 22 New Media and Society 70. 
51 T. J. Prescott, ‘Robots are not Just Tools’ (2017) 29 Connection Science 142, at 142. 
52 M. Coeckelbergh, ‘Moral Responsibility, Technology, and Experiences of the Tragic: From 
Kierkgeaard to Offshore Engineering’ (2012) 18 Science and Engineering Ethics 35. 
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Sociological systems theory sharpens the focus. For the personification of 
algorithms in social relations, particular conditions need to be fulfilled.53. Whether an 
encounter between algorithms and humans within a socio-digital hybrid leads to 
personification of algorithms depends on whether the “contributions” of the software 
agents are constituted as communicative events in the strict sense. Based on the 
linguistic trias of locutionary, illocutionary and perlocutionary components,54 
communication is defined as an operation that combines three aspects — (1) 
utterance, (2) information, and (3) understanding.55 It must therefore be possible to 
identify events that, as “communications” of the algorithm, at the same time contain a 
certain “information” and whose difference is “understood” in the follow-up 
communication. Then a genuine social system will indeed emerge in the encounter of 
people with algorithms. The “answers” in the form of communications that we receive 
from software agents to our “requests” fulfil all conditions required for communication 
in the strict sense: a synthesis of utterance, information, and understanding.56 

 
This would thus be the first phenomenon of emergence mentioned above: the 

electronic signals of the algorithms form the material on which the emergent social 
system of human-algorithm interaction draws to generate communications as its 
elementary operations. It is therefore not a matter of mere acts of perception with 
which humans read off algorithmic operations, but of meaningful communications (in 
the strict sense) between humans and algorithms. 

 
 Of course, these are merely “asymmetrical” interactions between humans and 
algorithms. Nevertheless, a genuine self-producing communication system, a human-
algorithm interaction, is emerging between them. This is asymmetrical in a threefold 
sense. 
 

  (1) Algorithms can by no means be granted the mental competences of 
humans.57 Their inner workings consist of mathematical operations based on 
electronic signals. To understand how communication between computers and 
humans is possible despite their asymmetrical inner worlds, the distinction between 
“subface” and “surface” is very helpful58: 
 

 
53 D. Baecker, Digitization as Calculus: A Prospect. Research Proposal, available on Researchgate, 1; 
D. Baecker, ‘Who Qualifies for Communication? A Systems Perspective on Human and Other Possibly 
Intelligent Beings Taking Part in the Next Society’ (2011) 20 TATuP – Journal of Technology 
Assessment in Theory and Practice 17, at 17. 
54 J.L. Austin, How to Do Things with Words (1962). 
55 For a general model of communication, Luhmann, op. cit., n. 23, pp. 140 ff. For communication with 
non-human entities, Sprenger, op. cit. n. 28, pp. 116 ff.; N. Luhmann, Theory of Society, vol. 1 (2012), 
117 ff. For communication with algorithms, E. Esposito, op. cit., n. 32, pp. 249, 254 ff; Harth and Lorenz, 
op. cit., n. 32, Teubner, op. cit., n. 32. 
56 On the question of whether work with computers is to be understood as communication, even if 
double contingency is possibly only experienced unilaterally, Luhmann (2012), op. cit., n. 55, ch. 1, VI, 
ch. 2, VII. E. Esposito, op. cit., n. 32, p. 262 poses the question of whether the concept of communication 
needs to be expanded or another concept developed for the computer-human encounter, initially 
leaving the answer open, later deciding in favour of the first alternative, E. Esposito, Artificial 
Communication: How Algorithms Produce Social Intelligence (2022). 
57 E. Esposito, op. cit., n. 32, p. 250. 
58 F. Nake, ‘Surface, Interface, Subface: Three Cases of Interaction and One Concept’ in eds. U. Seifert 
et al., Paradoxes of Interactivity (2020) 92. 
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“Subface is the technical side of digital media, characterised by the 
networking and interconnection of causally controlled processes in 
hardware and software (if/then/other loops). Surface is the likewise 
technically designed side, but fundamentally open to access by … 
communication”.59  

 
For successful communication, only the surface counts; the subface is no 

longer part of the communication process. The difference between the computers’ 
subface and humans’ consciousness, as fundamental as it is, turns out to be irrelevant 
for our question. Rather, what is decisive is that a communication process evolves 
outside the highly different inner worlds of humans and computers. At the same time, 
however, both the digital subface and the human consciousness must be able to 
sufficiently irritate this communication process.60 Only then can the synthesis of 
utterance, information, and understanding be accomplished. 

 
 (2) Another asymmetry arises because communication in this relationship is 

not experienced bilaterally. In communication between humans, the double 
contingency is experienced symmetrically on both sides, because both partners make 
the choice of their behaviour dependent on the other’s choice and presuppose this in 
their counterpart.61. In contrast, between humans and algorithms, the double 
contingency necessary for communication is only experienced unilaterally, namely 
only by humans and not by algorithms.62 But such a unilaterally experienced double 
contingency, as we find it in the human-machine relationship, does not rule out the 
possibility of communication. Historically known configurations, such as 
communication with God in prayer as well as animistic practices in indigenous 
societies, certainly achieve the synthesis of utterance, information and 
understanding.63  However, they always do so under the condition that a 
personification of the non-human partner takes place in the event stream, which 
enables an attribution of action to the “other” Personhood arises wherever the 
behaviour of others is imagined as chosen and can be communicatively influenced by 
one's own behaviour.64 Moreover, in our context of human-algorithm associations, the 
action attribution to the algorithm constitutes it as a person, as a semantic construct, 
and thus compensates for the second asymmetry in the human-algorithm relationship. 

  
(3) Finally, communication is asymmetrical in terms of mutual understanding. If 

understanding is defined as the ability to reconstruct the self-reference of another in 
one’s own self-reference,65 then human consciousness can understand the messages 
of the algorithm. The internal processes of the algorithm, in turn, are likely to lack the 
ability to understand the humans’ inner life. However, since such a mutual in-depth 
understanding of the inner life of humans and algorithms is not at all important for 

 
59 Baecker (2021), op. cit., n 53, p. 3. 
60 Harth and Lorenz, op. cit., n. 32, pp. 12 ff. 
61 T. Parsons and E.A. Shils, Toward a General Theory of Action: Theoretical Foundations for the Social 
Sciences (1951), 3 ff.; Luhmann, op. cit., n. 23, pp. 103 ff. 
62 Luhmann (2012), op. cit., n. 55, ch. 2 VII. 
63 Sprenger, op. cit., n. 28, pp. 119 ff.; N. Luhmann, 'Läßt unsere Gesellschaft Kommunikation mit Gott 
zu?’ in N. Luhmann, Soziologische Aufklärung 4: Beiträge zur funktionalen Differenzierung der 
Gesellschaft (1987) 227, 234 f. 
64 Luhmann, op. cit., n. 55, ch. IV. 
65 N. Luhmann, ‘Systeme verstehen Systeme’ in N. Luhmann and E. Schorr, Zwischen Intransparenz 
und Verstehen: Fragen an die Pädagogik (1986) 72. 
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successful for communication, this question can be left open. One must clearly 
distinguish between processes of understanding within the autonomous process of 
communication on the one hand and the process of understanding in the inner life of 
the interacting entities on the other.66 For understanding within the autonomous 
communication process, it is not decisive whether the algorithm itself understands or 
not; rather, it only depends on whether the “answer text” of the algorithm understands 
the “question text” of the human.67 Thus, if the act of communication of the algorithmic 
member of the digital hybrid comprehends the difference of utterance and information 
in the act of communication of the human member and reacts to it with its own 
difference of utterance and information, communicative understanding is completed 
within the association. This is true without – to reiterate – having to determine whether 
the inner calculations of the algorithm understand the utterance of the human. Here, 
prayer as communication with God, animistic practices, and communication with 
animals provide historical evidence of a communicative understanding. It comes about 
even if the ‘other’ (probably) does not reconstruct the self-reference of the human’s 
inner life.68 

  
 To condense what has been said so far into a short formula: Algorithms – just 
like formal organisations – are nothing more than streams of information. They 
become “persons” capable of communicating when a social identity is attributed to 
them in a socio-digital institution, and when, together with the necessary infrastructural 
arrangements (e.g. rules of representation), their own responsibility and liability are 
effectively attributed to them.  

3. ACCOUNTABILITY IN HUMAN-ALGORITHM ASSOCIATIONS  
 

Up to this point, the question was whether within a human-algorithm 
association, genuine communication occurs between its members, and whether the 
communicative events can be attributed as actions to the algorithmic members. They 
can provided that certain conditions are met. In the next step, the question is whether 
the human-algorithm association itself (and not only a participating algorithm) can be 
understood as an independent unit of action, as a collective actor, and what this means 
for the attribution of accountability.  

 
Here we encounter the second phenomenon of emergence mentioned above. 

The human-algorithm association, in contrast to mere interaction, represents a new 
autopoietic system that transforms the communications of algorithm and human into 
collectively binding decisions as its elementary operations. The elementary operations 
sought are not just mere decisions, for decisions are also made in interactions and in 
function systems, e.g. in law or politics. Only collectively binding decisions (within the 
framework of membership) can be considered elementary events of organisations. 

 
66 Luhmann, op. cit., n. 65, pp. 72, 93 ff. 
67 This distinction is ignored if one (erroneously) focuses on understanding in consciousness and (in 
vain) searches for understanding processes in the inner life of computers. This is rightly criticised by 
Harth and Lorenz, op. cit., n. 32, pp. 6 ff., who consistently focus on understanding in communication 
(and not in the inner life of the computer or humans).   
68 Sprenger, op. cit., n. 28, pp. 119 ff. 
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This means “a special kind of relevance of every decision for others – and this in the 
double sense of binding effect and responsibility”.69. 

 
There is no need for intermediate stages in the transition from digital interaction 

to digital association, especially not for “digital groups”. In terms of systems theory, a 
group is not to be understood as an independent type of social system, but as a mere 
“mode of interaction and accumulation of interaction”.70 But what about the 
participation of autonomous algorithms in loose communities, families, movements, or 
networks? Indeed, these all know membership. And in all of them decisions and even 
decision chains are found. However, the crucial “constitutional moment” is missing – 
the collective bond. As soon as arrangements are made for certain decisions to bind 
the whole system (member roles, norms, decision premises), then the digital 
interaction system “transubstantialises” into a digital organisation. But what does 
“binding” through algorithmic decisions imply? Algorithms bind the human-algorithm 
association in the three dimensions of meaning. Time binding: algorithms’ decisions 
generate normative, i.e. non-learning, expectations about future decisions. 
Substantive binding: their past decisions bind (similar to judicial precedents in law) the 
content of future decisions. Social binding: their decisions bind (unlike decisions in law 
or politics) exclusively the member roles within the association. 

 
The question then is whether, in the case of digital hybrids, a double 

personification is at play. First, we have an evolving personification of an algorithm as 
an individual member of the association capable of communicating with human 
members. Second, the association itself is personified as a collective actor. If this is 
the case, this duplication of agency would have to entail correspondingly complex 
attributions of accountability.  
 

3.1. Human-Algorithm Associations as “Hybrid” 
 

Again, it depends on what kind of socio-digital institution is established here. If 
the algorithm is only used to carry out instructions and to choose the appropriate 
means for given goals, and if the contributions of humans and algorithms can be 
clearly delimited, the institution of “digital assistance” is relevant. In this case, there is 
a principal-agent relationship between the human and the algorithm.71 The algorithm 
is commissioned as an agent by its human principal and carries out programmed 
instructions on transactions vis-à-vis third parties on its own responsibility. When 
analysing principal-agent relationships, economic theories focus on the risks of an 
agent acting independently and its deviation from the intentions of the principal.72 In 
contrast, philosophy and sociology focus on the positive contributions of both partners 

 
69 N. Luhmann, Organisation und Entscheidung (2000) 65. If the terminology were not so ugly, one 
could speak of “membership-binding” decisions to define the organizational collectivity in contrast to 
the state and the law. 
70 The famous turnaround in Luhmann's Zettelkasten, <https://niklas-luhmann-
archiv.de/bestand/zettelkasten/suche> (slip number 21/ 3d27fC5) diametrically contradicts the earlier 
formulation that the group is “a type of system formation that cannot be traced back to interaction, 
organisation and society” (21/ 3d27fC).   
71 T.D. Krafft et al., ‘How to Regulate Algorithmic Decision-Making: A Framework of Regulatory 
Requirements for Different Applications’ (2020) 16 Regulation & Governance 119. 
72 E. Fama and M. Jensen, Agency Problems and Residual Claims (1983) 26 Journal of Law and 
Economics 327. 
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to enriching the productive potential of the principal-agent relationship.73. In the 
institution of digital assistance, agents act autonomously. However, if something goes 
wrong, the liability for the decisions they make on their own responsibility is not 
attributed to them but to the principals.74 

 
Such individualistic concepts of accountability fail, however, as soon as the 

actions of humans and algorithms become so intertwined that there is “no linear 
connection between the emergent structures, cultures or behaviours that constitute 
collectives and the complex interactions of the individuals from which they emerge”.75 
Humans and algorithms seem to combine into a symbiotic entity, evolving into an entity 
greater than the sum of its parts.76 In this situation, the social embeddedness of 
algorithms is contradictory to the understanding of isolated “algorithmic power”. In this 
situation, the institution of digital assistance is replaced by a different kind of socio-
digital institution – the human-algorithm association. When the individual contributions 
of humans and algorithms merge in joint decision-making, human-algorithm 
interactions develop novel collective properties. 

  
Are responsibility and liability of the hybrid itself also established in this socio-

digital institution? And if so, in what form? Do such close human-algorithm 
collaborations become digital organisations in which the responsibility for uncertainty 
absorption by the algorithm is no longer attributed to the algorithm but to the hybrid 
itself as a collective actor? And how is the liability for such hybrid responsibility 
redistributed? To answer these questions, it is helpful to transform the first tentative 
proposals for solutions from network theory,77 AI ethics,78 AI liability law,79 and 
sociology of responsibility80 into a coherent concept of accountability for digital hybrids. 

 
Latour’s actor-network theory is relevant here for the second time. We already 

discussed above his concept of “actants”, which personifies autonomous algorithms 
and ascribes to them the ability to communicate. Now, we rely on his notion of the 
“hybrid”, often used only metaphorically, as a theoretical concept.81 This concept 
captures the transformation of the cooperation of “actants” and humans into a “hybrid” 
collective actor. The actants’ potential to form associations now becomes relevant. 
There are many situations, Latour argues, in which capacities for action are needed 
at a higher level than are available to algorithms. Even if actants have the capacity to 
choose between alternatives, this would still leave them regularly in a position of 
paralysis. To counteract this, “actants” are not only equipped with a language and a 
resistant body, but also with the ability to form “associations”. The ability of non-
humans to act is drastically expanded when hybrids are formed, i.e. associations of 
human actors and non-human actants. In this situation, the actants become members 
in hybrids, that is, in full-fledged associations of a new kind. A pooling of resources 

 
73 K. Trüstedt, ‘Representing Agency’ (2020) 32 Law & Literature 195, at 195. 
74 Beckers and Teubner, op. cit., n. 1, pp. 54 ff., 67 ff., 79 ff. 
75 M. Chinen, Law and Autonomous Machines (2019) 101. 
76 J. Turner, Robot Rules: Regulating Artificial Intelligence (2019) 167. 
77 A. Lior, ‘The AI Accident Network: Artificial Intelligence Liability Meets Network Theory’ (2022) 95 
Tulane Law Review 1103. 
78 Floridi and Sanders, op. cit., n. 26. 
79 Beckers and Teubner, op. cit, n. 1. 
80 A. Bora, Vanishing Points: Responsibility as a Normative Shifting Symbol and the Search for Social 
Addressability (2013) 19 Soziale Systeme 456. 
81 Latour, op. cit., n. 41, pp. 103 ff. 
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takes place, as in any other association. The unruliness of the actants is now 
combined with the communicative abilities of the people. Distributed intelligence in 
such social systems compensates for the psycho-systemic competence deficits of 
non-humans.82 By combining human and non-human characteristics within hybrids, 
algorithms can participate (at least indirectly) in political negotiations, economic 
transactions and legal contracting. 

 
Systems theory provides additional insights. In particular, it can explain the 

motives for personifying human-algorithm associations. There are many 
interpretations of personifying organisations in contemporary society that apply to 
human-algorithm associations as well.83 Economists point to saving transaction costs 
in multi-party contracts.84 Sociologists identify coordination advantages in pooling 
resources.85 Lawyers tend to emphasise the “legal immortality” of incorporated objects 
– church, state, corporation.86 Luhmann elaborates another aspect that is decisive 
here: collectivising action drastically changes the environmental relationship of a 
social system.87 Social systems, as soon as they are personified and thus acquire the 
ability to act themselves, gain considerable positional advantages in communicative 
contact with their environment. It is through formal organisation that social systems’ 
capacity to act can be established. If the membership rules authorise a member to act 
for the whole organization, then its communications bind all members and, at the same 
time, they count as actions of the collective actor itself.88 In this way, human-algorithm 
associations become collectivities that communicate with their environments. As a 
consequence, personification allows for ascribing responsibility to the collective actor 
itself.89  

 
This changes the quality of the individual communications of the algorithms 

involved as well as their social position. Their operations are no longer merely 
communications in interaction, but now belong to the elementary operations of digital 
organisations. They are now collectively binding decisions that count as precedents 
for future communications within the system. And the algorithms are now constituted 
by the collectivity as “members”. In addition, some of them are constituted as formally 
entitled “organs” that represent the human-algorithm association to the external world. 
Thus, with their personification, human-algorithm associations cross the threshold in 
the evolution toward higher complexity, something that Luhmann had reserved  only 
for organisations.90 Not only digital actors, as shown above, but also digital hybrids 
can now communicate with their environment in the strict sense as independent 

 
82 J.C. Gellers, Rights for Robots: Artificial Intelligence, Animal and Environmental Law (2021) 118 ff., 
154 ff. 
83 On the motives for personification in “traditional” societies W. Ewald, ‘Comparative Jurisprudence (I): 
What Was It Like to Try a Rat’ (1995) 143 American Journal of Comparative Law 1889. For a historical 
typology of personae, N. van Dijk, ‘In the Hall of Masks: Contrasting Modes of Personification’ in Life 
and the Law in the Era of Data-Driven Agency, eds. M. Hildebrandt and K. O'Hara (2020) 230. 
84 O. Williamson, The Economic Institutions of Capitalism: Firms, Markets, Relational Contracting 
(1985). 
85 Coleman, op. cit., n. 29, pp. 325 ff. 
86 W. Blackstone, Commentaries on the Laws of England: In four books (1771). 
87 Luhmann, op. cit., n. 23, pp. 198 ff. 
88 Luhmann (2014), op. cit., n. 28, p. 14. 
89 M. Grothe-Hammer, ‘Organization without Actorhood: Exploring a Neglected Phenomenon’ (2019) 
37 European Management Journal 325, at 326.  
90 Luhmann, op. cit., n. 23, pp. 198 ff. 
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agents.91 For the fact that decisions are attributed to them, human-algorithm 
associations also form institutions of collective action that ensure that certain actions 
are selected as binding for the association. Hence, digital hybrids create collective 
bonds that not only internally determine the meaning of individual members’ actions 
but externally bind the hybrid as a whole. In the economy, for example, human-
algorithm associations themselves function as market actors (and not merely their 
algorithmic or human members), to whom acts of payment, ownership, debts, 
bankruptcies are collectively attributed and upon whom collective responsibility and 
financial liability are imposed.92 Thus, in addition to rules of representation, decision-
making powers and voting procedures, new collective liability would also have to be 
institutionalised in hybrids. But in what form? 

 

3.2. Hierarchy: Centralised collective accountability 
 

Is centralised accountability established here, as it is prevalent in hierarchical 
organisations? The humans and algorithms involved do act in their own responsibility, 
but not in their own name, rather as representatives “for” the hybrid as a new kind of 
organisational unit that assumes a hierarchically superior position vis-à-vis the 
members.  They do this in the same way as managers in a company. Managers do 
not act in their own name, but as agents on behalf of their principal, i.e. for the 
organisation.93 And conflicts of interest arise between the members and the human-
algorithm association, similar to the well-known agency problems in organisations. 
Agency theory has developed and institutionalised numerous norms to deal with these 
conflicts of interests94, which for the conflicts in human-algorithm associations, would 
need to be established analogously.95 At first glance, it may seem counterintuitive to 
ascribe own preferences to human-algorithm associations. But if autonomous 
algorithms can choose different means among pre-programmed goals, this potential 
for conflict inevitably arises.96 And comparable institutional norms – such as duties 
and liability of management, the ultra vires doctrine of representative standing, the test 
of representativeness in class actions – are necessary to contain the agency problem 
in digital hybrids as well.97  

 
 Personifying the hybrid as an actor in its own right opens up a collective 
perspective that no longer attributes action exclusively “personally”, neither to the 
individual human nor the individual algorithm.98 In contrast to individual attribution, 
collective attribution can do justice to the emerging properties of the human-algorithm 
association in a double sense. Firstly, it accounts for the internal dynamics of human-
algorithm interaction and the specific effects of their cooperation. Secondly, it accounts 

 
91 Teubner, op. cit., n. 32. 
92 D. Linardatos, Autonome und vernetzte Aktanten im Zivilrecht: Grundlinien zivilrechtlicher 
Zurechnung und Strukturmerkmale einer elektronischen Person (2021) 177 ff.  
93 M. Jensen and W.H. Meckling, ‘Theory of the Firm: Managerial Behavior, Agency Costs and 
Ownership Structure’ (1976) 3 Journal of Financial Economics 306. 
94 Fama and Jensen, op. cit., n. 72. 
95 On this Krafft et al., op. cit., n. 71, under 5. 
96 G.I. Zekos, Economics and Law of Artificial Intelligence: Finance, Economic Impacts, Risk 
Management and Governance (2021) 139 ff. 
97 J.L. Daniel, ‘Electronic Contracting under the 2003 Revisions to Article 2 of the Uniform Commercial 
Code: Clarification or Chaos?’ (2004) 20 Santa Clara Computer & High Technology Law Journal 319. 
98 S. Schuppli, ‘Deadly Algorithms: Can Legal Codes Hold Software Accountable for Code That Kills?’ 
(2014) 187 Radical Philosophy 2, at 4 f. 
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for the new quality of external relations. It is no longer either the individual human or 
the individual algorithm to which external communication is attributed. Now, the 
human-algorithm association itself communicates with its environment. In both 
respects, the novel risks of the inextricable intertwining of human and algorithmic 
actions are countered by establishing the human-algorithm association as the 
common point of accountability for actions. 
  

The Arrow theorem also applies to human-algorithm associations.99 Their 
collective decisions cannot simply be calculated as an aggregation of the individual 
preferences of humans and algorithms. It is the result of the communication process 
that precludes such an individualising view and creates the risk of intransparency in 
internal communication that is typical for organisations. And the involvement of 
algorithms in organisations drastically exacerbates the intransparency. Bostrom 
describes this risk as “collective intelligence” or even “collective superintelligence”. 
Human-algorithm interactions are not fully controllable, leading to “perverse 
instantiation”: An autonomous algorithm, as a member of the hybrid, effectively fulfils 
the goal set by the human participant, but chooses a means that violates the human's 
intentions.100 

  
Things become even more confusing if no longer only the distribution of 

responsibility is involved, but also the attribution of liability to the three centres of 
action: human, algorithm and association. As discussed above, in hybrids it is difficult 
to identify the risk-realising event and thus the individual bearer of responsibility. In 
principle, it can no longer be clarified: was the human action faulty or the algorithmic 
calculation? When the hybrid as such is responsible for uncertainty absorption, new 
forms of attribution will make the hybrid collectively liable.  

 
Moral philosophers discuss the “collective moral autonomy thesis”. They 

describe paradoxical situations in which misconduct can be identified and 
accountability for it is attributed to a collectivity, although the individual members 
cannot be accused of any misconduct.101 Beyond the intentions and actions of the 
members, the collective is supposed to have its own intentions, act autonomously and 
develop information about the possible outcomes of its activities. This makes the 
collectivity the exclusive point of accountability.102 This paradoxical situation also 
exists for the human-algorithm association, which develops its own phenomenal inner-
perspective. It generates its own hierarchy of preferences, social needs and political 
interests. All this cannot be reduced to one of the actors involved.103 

 
The crucial question then is: can accountability attribution cope with the “cyborg 

turn”, i.e. the development in which persons and things combine to form an 
unprecedented form of existence that follows the creeping hybridisation of humans 
and non-humans?104 One possible answer is: society will grant full collective actor 
status to a human-algorithm association and ascribe to it responsibility for the actions 

 
99 K. Arrow, ‘A Difficulty in the Concept of Social Welfare’ (1950) 58 Journal of Political Economy 328. 
100 N. Bostrom, Superintelligence: Paths, Dangers, Strategies (2017) 58 ff., 65 ff.,155 ff. 
101 D. Copp, ‘The Collective Moral Autonomy Thesis’ (2007) 38 Journal of Social Philosophy 369. 
102 P. Pettit, ‘Responsibility Incorporated’ (2007) 117 Ethics 171; J.A. Corlett, ‘Collective Moral 
Responsibility’ (2002) 32 Journal of Social Philosophy 573, at 575. 
103 Rahwan et al, op. cit., n. 14, pp. 482 f. 
104 M. Viljanen, ‘A Cyborg Turn in Law?’ (2017) 18 German Law Journal 1277, at 1278. 
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of its algorithmic and human members as well as liability for wrong decisions. This is 
a serious option. It corresponds to the centralised attribution of liability in formal 
organisations, but has not yet been tested in practice for the special case of algorithmic 
communication. 

   
Next to a few authors from the sociology of organizations, mainly 

representatives of AI ethics plead for such centralised collective accountability. 
Artificial intelligence systems, Heinrichs argues, “will form mixed agents in close 
cooperation with their human users, systems whose actions are not easily ascribed to 
the human user or the AI’s programming but rather emerge from their ongoing 
interaction”.105 Loh and Loh see the human-algorithm association as a hybrid system 
that becomes self-responsible due to the purpose of cooperation.106 Attribution theory 
reaches similar conclusions when it applies Dennett's concept of “intentional stance” 
to hybrids as “a combination of human, electronic and organisational components”.107 

 
Indeed, for a future AI law, several authors discuss the possibility of holding 

digital hybrids liable in a collective-centralised manner. For example, Taylor and De 
Leeuw suggest rethinking personhood from a relational perspective.108 Hybrid AI 
systems should be seen as a new form of experience that affects people’s emotional, 
rational and social relations to each other, to machines and to the outside world. For 
this new form of hybridisation of human and algorithmic “acting”, they predict new 
forms of attribution of action and accountability.109 This has the consequence that 
hybrids are treated as new kinds of juridical persons that are directly attributed 
accountability for the behaviour of the two inseparable actors.110 It merges individual 
actions of humans and algorithms into collective actions. In this way, hybrids can 
create binding contractual ties and liability claims against the hybrid can possibly be 
recognised. 

 

3.3. Network: Distributed collective accountability 
 
 Such collective accountability of hybrids, however, requires institutional 
preconditions that are not (yet) fulfilled today.  Economic practice would have to 
provide the hybrids with sufficient financial resources, or the law has to mandate 
compulsory insurance. Only then would a centralised form of accountability for the 
hybrids become effective. Therefore, it is more likely that a form of accountability will 
be institutionalised that is more closely linked to the bilateral-individual relationships 
between humans and algorithms, but that, at the same time, can account for the 
multilateral-collective properties. Network theories are relevant here, as they 

 
105 J.-H. Heinrichs, ‘Artificial Intelligence in Extended Minds: Intrapersonal Diffusion of Responsibility 
and Legal Multiple Personality’ in Technology, Anthropology, and Dimensions of Responsibility, eds. B. 
Beck and M. Kühler (2020) 159, 171. 
106 W. Loh and J. Loh, ‘Autonomy and Responsibility in Hybrid Systems’ in Robot Ethics 2.0: From 
Autonomous Cars to Artificial Intelligence, eds. P. Lin et al. (2017) 35. 
107 G. Sartor, ‘Cognitive Automata and the Law: Electronic Contracting and the Intentionality of Software 
Agents’ (2009) 17 Artificial Intelligence and Law 253, at 264. 
108 S.M. Taylor, and M. De Leeuw, ‘Guidance Systems: From Autonomous Directives to Legal Sensor-
Bilities’ (2020) AI & Society (Open Forum) 1, at 6. 
109 Likewise M. Gruber, ‘Why Non-Human Rights?’ (2020) 32 Law & Literature 263, at 267. 
110 E. Dahiyat, ‘Law and Software Agents: Are They "Agents" by the Way?’ (2021) 29 Artificial 
Intelligence and Law 59, at 78 ff.; P. M. Asaro, ‘Determinism, Machine Agency, and Responsibility’ 
(2014) 2 Politica e Società 265. 



 20 

conceptualise digital hybrids as multiple bilateral relationships between humans and 
algorithms and, simultaneously, as overarching alliances. In addition to the multilateral 
links, the organisational unity of the hybrid is made accessible to a (limited) 
personification: “Networks produce hybrids, and here, non-humans attain aspects of 
personhood”.111  
 
 The concept of purpose is the linchpin that allows network theory to introduce 
a third form of attribution that differs from decentralized individual and from centralised 
collective attribution.112 It conceives of networks neither as markets nor as hierarchies, 
but as independent social systems that operate between – or beyond – multilateral 
relations on the one hand and hierarchical organisations on the other. A concept of 
purpose could register that network participants have to adjust to a paradoxical double 
orientation.113 They are expected to make the difficult synthesis of pursuing both their 
own individual purposes and the overarching network purpose in one and the same 
operation. This network-specific compulsion to double orientation is in clear contrast 
to hierarchical organisations, whose management functions are not allowed to be 
oriented towards individual interests, but exclusively towards the organisational 
purpose. And it contrasts with purely multilateral agreements whose purpose of 
exchange is directed towards the legitimate pursuit of individual interests. Networks 
are thus characterised by a constant paradoxical oscillation between individual and 
collective purpose orientation.  
 

Parallel to this, the human-algorithm association could now also be qualified as 
a decentralised network organisation,114 in which simultaneously, an individual and a 
collective orientation is institutionalised. Machines and humans are each understood 
as following their own purposes. At the same time, however, they are oriented towards 
an overarching cooperative purpose that guides the collective human-algorithm 
actions.  

 
Qualifying human-algorithm associations as networks has implications, above 

all, for the attribution of accountability. If the aforementioned dual-purpose orientation 
constitutes a network that includes both algorithms and human participants, a form of 
collective accountability other than the centralised one is inevitably institutionalised – 
a genuine network accountability.115 In AI ethics, Neuhäuser argues in this sense for 
a collective moral accountability of human-algorithm associations that now become 
accountability networks.116 
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Contracts (2011) ch. 4-6. For a comprehensive regime of network liability which at the same time 
distinguishes liability of actors according to their specific role, R. Condon, Network Responsibility: 
European Tort Law and the Society of Networks (2022), 192 ff.  
116 C. Neuhäuser, ‘Some Sceptical Remarks Regarding Robot Responsibility and a Way Forward’ in 
Collective Agency and Cooperation in Natural and Artificial Systems, ed. C. Misselhorn (2015) 131, at 
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At this point, we need to return to the distinction between responsibility and 
liability. Distinguishing between responsibility as uncertainty absorption and liability as 
normative reaction to errors will help solving the problem of network accountability. 
While some action capacities are centralized in the network as a collective actor, the 
main financial resources and control capacities remain distributed in a de-centralised 
manner among the network nodes. This is why some authors assume that “social 
networks are irresponsible entities”.117 To hold them accountable nonetheless, a two-
step procedure is introduced. In the first step, responsibility for uncertainty absorption 
is attributed to the collectivity. This circumvents the hopeless identification of individual 
actions. In the second step, liability is attributed in a decentralised manner. The 
responsibility for uncertainty absorption is taken up by the association, but due to the 
lack of its own resources, the association cannot be held financially liable. The 
collective attribution of responsibility to the hybrid thus ultimately serves to channel 
the attribution of liability to several outside actors.118 To clarify again, such a 
decentralisation of liability does not mean that the algorithmic or the human actor 
becomes responsible or liable for his or her contribution. Rather, the responsibility for 
uncertainty absorption is collectivised, but the liability for this collective action is to be 
borne by the nodes of the network. 

 
This leads to the question of who among the network nodes can be held liable 

for risky algorithmic decisions. The answer of the leading AI philosophers Floridi and 
Sanders is: distributed liability.119 The effects of AI-based decisions rely on myriad 
interactions between many actors, including designers, developers, users, software 
and hardware. Distributed agency is followed by distributed liability.120  

 
In human-algorithm hybrids, the federation is surrounded by a satellite network 

of independent actors, the users, operators, traders, producers, programmers. If these 
actors were integrated into a hierarchical organisation, it would be collectively liable, 
as shown above. After all, one of management’s tasks is to coordinate the interfaces 
of various actions. If, on the other hand, the actors were to interact in pure market 
relationships, the liability risk would shift to the customers, who are responsible for 
coordinating the partial services themselves. In our case of a digital hybrid with a 
surrounding actor network, however, attributing liability exclusively to one of the actors 
involved is not convincing, neither to the producer nor to the network centre nor to one 
of the network nodes. Such individual attributions of liability are arbitrary, especially if 
they ignore the structural diffusion of responsibility in cooperative networks. 
 

Consequently, after attributing responsibility for uncertainty absorption to the 
hybrid, financial liability will be distributed to those network nodes who benefit from the 
hybrid's activities, i.e. operators, owners, manufacturers and suppliers of the electronic 
technology. This solution finds some support in AI ethics and AI liability law. Chinen 
attributes the liability for the hybrid’s damaging actions to a group of human operators 
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Beckers and Teubner, op. cit., n. 1, pp. 99 ff. and D.C. Vladeck, ‘ Machines without Principals: Liability 
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behind the hybrid itself.121 When software developers, manufacturers, and engineers 
share the common purpose of producing an autonomous machine, he submits, they 
can be liable for harms caused by that machine. Allain argues that future legislation 
should create a new digital liability regime.122 Restitution will be equally shared among 
actors to spread the risk of loss better and reduce the economic disincentives.  Navas 
proposes that a conception of (market) share liability could be suitable in case of 
liability for AI.123 And Vladeck rightly suggests that such a common enterprise liability 
would be a form of court-compelled insurance.124 Similarly, the European Expert 
Group on Liability for New Technologies recommends joint liability of all actors 
associated with the ‘commercial and technological unit’ of the hybrid.125 Operators, 
manufacturers, distributors and programmers of the software agent are bundled in 
such a liability network. Possibly, a combination of systems and network theory will be 
able to develop conceptual tools in the future that identify the boundaries of the liability 
networks as well as the relative participation of the network nodes in the accountability 
dynamics.  
 

 
121 Chinen, op. cit., n. 75, p. 83. 
122 J. S. Allain, ‘From Jeopardy! to Jaundice: The Medical Liability Implications of Dr. Watson and Other 
Artificial Intelligence Systems’ (2013) 73 Louisiana Law Review 1049, at 1074. 
123 S. Navas, ‘Robot Machines and Civil Liability’ in Algorithms and Law, eds. M. Ebers and S. Navas 
(2020) 157, 169 f. 
124 Vladeck, op. cit., n. 118, p. 129. 
125 European Expert Group on Liability and Emerging Technologies, Report on Liability for Artificial 
Intelligence and Other Emerging Technologies (2019) 55 f. 


	1. PROBLEM CONSTELLATIONS
	2. PERSONIFICATION OF ALGORITHMS
	2.1. Algorithms as “actants”
	2.2. Communication with Algorithms

	3. ACCOUNTABILITY IN HUMAN-ALGORITHM ASSOCIATIONS
	3.1. Human-Algorithm Associations as “Hybrid”
	3.2. Hierarchy: Centralised collective accountability
	3.3. Network: Distributed collective accountability


