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Introduction

Matteo Pasquinelli

�&�D�W�D�V�W�U�R�S�K�H���L�V���W�K�H���S�D�V�W���F�R�P�L�Q�‘���D�S�D�U�W���� 

�$�Q�D�V�W�U�R�S�K�H �L�V���W�K�H���I�X�W�X�U�H���F�R�P�L�Q�‘���W�R�‘�H�W�K�H�U�� 

�����/�D�Q�G���D�Q�G���3�O�D�Q�W�����„�Œ�Œ�‡��

�7�K�H���5�H�D�V�R�Q���R�I���7�U�D�X�P�D

One day, i t will not be arbitrary to reframe twentieth  century thought and its 

intelligent machines as a quest for  �W�K�H �S�R�V�L�W�L�Y�H �G�H�4�Q�L�W�L�R�Q �R�I �H�U�U�R�U�� �D�E�Q�R�U�P�D�O-

ity, trauma , and catastrophe —a set of concepts that need to be understood 

in their cognitive, technological and political composition. It may be surpris -

�L�Q�J �I�R�U �V�R�P�H �W�R �4�Q�G �R�X�W �W�K�D�W �)�R�X�F�D�X�O�W���V �K�L�V�W�R�U�\ �R�I �E�L�R�S�R�Z�H�U �D�Q�G �W�H�F�K�Q�R�O�R�J�L�H�V 

of the self share common roots with cybernetics and its early error-friendly 

universal machines. Or to learn that the desiring machines, which “continually 

break down as they run, and in fact run only when they are not functioning 

�S�U�R�S�H�U�O�\�� ���'�H�O�H�X�]�H �D�Q�G �*�X�D�W�W�D�U�L �„�Œ�‹�†�� �‹���� �Z�H�U�H �L�Q �I�D�F�W �H�F�K�R�L�Q�J �U�H�V�H�D�U�F�K �R�Q �Z�D�U 

�W�U�D�X�P�D�V �D�Q�G �E�U�D�L�Q �S�O�D�V�W�L�F�L�W�\ �I�U�R�P �W�K�H �)�L�U�V�W �:�R�U�O�G �:�D�U�� �$�F�U�R�V�V �W�K�H �K�L�V�W�R�U�\ �R�I 

�F�R�P�S�X�W�D�W�L�R�Q ���I�U�R�P �H�D�U�O�\ �F�\�E�H�U�Q�H�W�L�F�V �W�R �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �D�Q�G �F�X�U�U�H�Q�W �D�O�J�R-

�U�L�W�K�P�L�F �F�D�S�L�W�D�O�L�V�P�� �E�R�W�K �P�D�L�Q�V�W�U�H�D�P �W�H�F�K�Q�R�O�R�J�\ �D�Q�G �F�U�L�W�L�F�D�O �U�H�V�S�R�Q�V�H�V �W�R �L�W 

have shared a common belief in the determinism and positivism of the instru -

mental or technological rationality, �W�R �X�V�H �W�K�H �I�R�U�P�X�O�D�W�L�R�Q�V �R�I �W�K�H �)�U�D�Q�N�I�X�U�W 

�6�F�K�R�R�O ���+�R�U�N�K�H�L�P�H�U �„�Œ�‡�Š�� �0�D�U�F�X�V�H �„�Œ�‰�‡��. Conversely, the aim of this anthology 

is to rediscover the role of error, trauma and catastrophe in the design of intel -

ligent machines and the theory of augmented cognition. These are timely and 

�X�U�J�H�Q�W �L�V�V�X�H�V�� �W�K�H �P�H�G�L�D �K�\�S�H �R�I �V�L�Q�J�X�O�D�U�L�W�\ �R�F�F�X�U�U�L�Q�J �I�R�U �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H 

�D�S�S�H�D�U�V �M�X�V�W �W�R �I�R�G�G�H�U �D �S�H�G�H�V�W�U�L�D�Q �F�D�W�D�V�W�U�R�S�K�L�V�P �Z�L�W�K�R�X�W �S�U�R�Y�L�G�L�Q�J �D �E�D�V�L�F 

�H�S�L�V�W�H�P�L�F �P�R�G�H�O �W�R �I�U�D�P�H �V�X�F�K �D�Q �
�L�Q�W�H�O�O�L�J�H�Q�F�H �H�[�S�O�R�V�L�R�Q�� ���&�K�D�O�P�H�U�V �…�ƒ�„�ƒ����

�7�K�H �G�H�4�Q�L�W�L�R�Q �R�I �H�U�U�R�U �K�D�G �D �I�X�Q�G�D�P�H�Q�W�D�O �U�R�O�H �L�Q �W�K�H �J�H�Q�H�V�L�V �R�I �W�K�H �(�Q�O�L�J�K�W-

�H�Q�P�H�Q�W �D�V �Z�H�O�O�� �$�F�F�R�U�G�L�Q�J �W�R �%�D�W�H�V ���…�ƒ�ƒ�…�� �E�R�W�K �F�U�L�W�L�F�V�� �V�X�F�K �D�V �W�K�H �)�U�D�Q�N�I�X�U�W 

School, and defenders, like liberals and socialist revolutionaries, wrongly 

�E�H�O�L�H�Y�H�G �W�K�D�W �W�K�H �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �Z�D�V �M�X�V�W �G�U�L�Y�H�Q �E�\ �S�O�D�L�Q �F�R�Q�4�G�H�Q�F�H �L�Q �U�H�D�V�R�Q�� 

�–�Q�V�W�H�D�G�� �%�D�W�H�V �V�W�U�H�V�V�H�V �W�K�D�W �W�K�H �$�J�H �R�I �5�H�D�V�R�Q �Z�D�V �R�E�V�H�V�V�H�G �Z�L�W�K �W�K�H �F�R�Q�V�W�L-

tution of error and considered human knowledge to be basically an aberration. 

�6�L�Q�F�H �W�K�H �P�H�W�K�R�G �R�I �
�W�U�X�W�K �L�V �U�H�D�O�O�\ �S�D�U�D�V�L�W�L�F �R�Q �L�W�V �V�X�S�S�R�V�H�G �Q�H�J�D�W�L�R�Q���� �%�D�W�H�V 

���…�ƒ�ƒ�…�� �Y�L�L�L�� �V�X�J�J�H�V�W�V �W�K�H�Q �W�K�D�W the �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �L�Q �I�D�F�W �O�D�L�G �W�K�H �J�U�R�X�Q�G�Z�R�U�N 

�I�R�U �D �P�R�G�H�U�Q �H�S�L�V�W�H�P�R�O�R�J�\ �R�I �H�U�U�R�U�� �7�K�H�U�H�I�R�U�H�� �F�U�L�W�L�F�D�O �W�K�H�R�U�\���V �D�S�S�U�R�D�F�K 

should be redirected toward its own postulates in order to inquire if the whole 



��

�K�L�V�W�R�U�\ �R�I �L�Q�V�W�U�X�P�H�Q�W�D�O �U�H�D�V�R�Q���I�U�R�P �W�K�H �$�J�H �R�I �5�H�D�V�R�Q �W�R �W�K�H �$�J�H �R�I �–�Q�W�H�O-

ligent Machines—has actually concealed a deep and structural errancy.

These older concerns of the relation between technology and reason re-

emerge today as concerns of the relation between computation and cognition. 

�7�K�H �F�X�U�U�H�Q�W �S�K�L�O�R�V�R�S�K�L�F�D�O �G�H�E�D�W�H �D�S�S�H�D�U�V �W�R �E�H �S�R�O�D�U�L�]�H�G �E�H�W�Z�H�H�Q �W�K�H �S�R�V�L-

tions of neomaterialism and neorationalism, that is between novel interpreta -

tions of Whitehead and Sellars, for instance, between those who side with the 

�D�J�H�Q�F�\ �R�I �W�H�F�K�Q�L�F�D�O �R�E�M�H�F�W�V�� �P�D�W�W�H�U �D�Q�G �D�•�H�F�W�V �D�Q�G �W�K�R�V�H �Z�K�R �D�G�G�U�H�V�V �W�K�H 

�S�U�L�P�D�F�\ �R�I �U�H�D�V�R�Q �D�Q�G �L�W�V �S�R�W�H�Q�W�L�D�O �I�R�U�P�V �R�I �D�X�W�R�Q�R�P�L�]�D�W�L�R�Q���� The anthology 

cuts across these binaries by proposing, more modestly, that a distinction 

should be made between those philosophies that acknowledge a positive and 

constituent role for error, abnormality, pathology, trauma, and catastrophe 

on the one hand, and those who support a �5�D�W���R�Q�W�R�O�R�J�\ without dynamic, self-

�R�U�J�D�Q�L�]�L�Q�J �D�Q�G �F�R�Q�V�W�L�W�X�W�L�Y�H �U�X�S�W�X�U�H�V �R�Q �W�K�H �R�W�K�H�U. No paradigm of cognition 

�D�Q�G �F�R�P�S�X�W�D�W�L�R�Q ���Q�H�R�P�D�W�H�U�L�D�O�L�V�W �R�U �Q�H�R�U�D�W�L�R�Q�D�O�L�V�W�� �F�D�Q �E�H �D�V�V�H�V�V�H�G �Z�L�W�K-

out the recognition of the epistemic abnormal  and the role of noetic failure. 

Departing from the lesson of the trauma of reason  �L�Q�V�W�U�X�F�W�H�G �E�\ �W�K�H �)�U�D�Q�N�I�X�U�W 

School, the reason of trauma must be rediscovered as the actual inner logic of 

the age of intelligent machines. 

The Pathology of Machines

With much akin to the turbulent underground that contributed to the com -

�S�X�W�H�U �U�H�Y�R�O�X�W�L�R�Q �L�Q �W�K�H �&�D�O�L�I�R�U�Q�L�D �R�I �W�K�H �„�Œ�Š�ƒ�V�� �F�\�E�H�U�Q�H�W�L�F�V �Z�D�V �E�R�U�Q �R�X�W �R�I �D 

�S�U�D�F�W�L�F�H���E�D�V�H�G�� �H�U�U�R�U���I�U�L�H�Q�G�O�\ �D�Q�G �V�R�F�L�D�O���I�U�L�H�Q�G�O�\ �P�L�O�L�H�X�� �D�V �3�L�F�N�H�U�L�Q�J ���…�ƒ�„�ƒ�� 

recounts in his seminal book The Cybernetic Brain. Cybernetics is often per -

ceived as an evolution of information theory and its predictable communica -

�W�L�R�Q �F�K�D�Q�Q�H�O�V�� �E�X�W �P�D�Q�\ �F�\�E�H�U�Q�H�W�L�F�L�D�Q�V �R�I �W�K�H �4�U�V�W �J�H�Q�H�U�D�W�L�R�Q �Z�H�U�H �D�F�W�X�D�O�O�\ 

�W�U�D�L�Q�H�G �L�Q �S�V�\�F�K�R�O�R�J�\ �D�Q�G �S�V�\�F�K�L�D�W�U�\�� �$�V �3�L�F�N�H�U�L�Q�J �U�H�P�L�Q�G�V �X�V�� �W�K�H �L�G�H�D �R�I �W�K�H 

cybernetic machine was shaped after the adaptive theory of the brain , accord -

ing to which the function of the brain organ is not the representation of but the 

adaptation to  the external environment. The canonical image of the organism 

struggling to adapt to its own Umwelt belongs of course to the history of evolu -

tionary theory and beforehand, famously, to German Naturphilosophie. This 

historical note is not attached here to evoke a biomorphic substrate of infor -

mation technologies in a vitalist fashion, but on the contrary to exhume the 

role of abstraction in the philosophies of life. Whether we are conscious of it 

or not , any machine is always a machine of cognition, a product of the human 

intellect and a component of the gears of extended cognition. ��

��	 �)�R�U �D �J�H�Q�H�U�D�O �R�Y�H�U�Y�L�H�Z �R�I �W�K�L�V �G�H�E�D�W�H �V�H�H �%�U�\�D�Q�W �H�W �D�O�� �…�ƒ�„�„�� �$ �P�D�L�Q �Q�H�R�U�D�W�L�R�Q�D�O�L�V�W �U�H�I�H�U-

�H�Q�F�H �L�V �%�U�D�V�V�L�H�U �…�ƒ�ƒ�Š�� �)�R�U �D �U�H�F�H�Q�W �Q�H�R�P�D�W�H�U�L�D�O�L�V�W �U�H�V�S�R�Q�V�H �V�H�H �6�K�D�Y�L�U�R �…�ƒ�„�‡��

��	 �7�K�H �F�R�Q�F�H�S�W�V �R�I �R�U�J�D�Q�L�V�P�� �V�W�U�X�F�W�X�U�H �D�Q�G �V�\�V�W�H�P �K�D�G �D �Y�H�U�\ �S�U�R�P�L�V�F�X�R�X�V �I�D�P�L�O�\ �O�L�I�H 

throughout the twentieth century. In this anthology they are considered symbolic and 



��

�)�U�H�Q�F�K �S�K�L�O�R�V�R�S�K�H�U�V �D�Q�G �$�P�H�U�L�F�D�Q �F�\�E�H�U�Q�H�W�L�F�L�D�Q�V �G�L�G �Q�R�W �Z�H�O�F�R�P�H �W�K�H �S�D�U�D�O-

lelism between organisms and machines with the same enthusiasm. In his 

�L�Q�5�X�H�Q�W�L�D�O �O�H�F�W�X�U�H �
�0�D�F�K�L�Q�H �D�Q�G �2�U�J�D�Q�L�V�P�� �&�D�Q�J�X�L�O�K�H�P �V�W�D�W�H�G �W�K�D�W �D �P�D�F�K�L�Q�H�� 

unlike an organism, cannot display pathological behaviors as it is not adap -

�W�L�Y�H�� �$�Q �R�U�J�D�Q�L�V�P �E�H�F�R�P�H�V �P�H�Q�W�D�O�O�\ �L�O�O �D�V �L�W �K�D�V �W�K�H �D�E�L�O�L�W�\ �W�R �V�H�O�I���R�U�J�D�Q�L�]�H �D�Q�G 

repair itself , whereas �W�K�H �P�D�F�K�L�Q�H���V �F�R�P�S�R�Q�H�Q�W�V �K�D�Y�H �4�[�H�G �J�R�D�O�V �W�K�D�W �F�D�Q�Q�R�W 

be repurposed. �� There is no machine pathology as such, also on the basis that 

�
�D �P�D�F�K�L�Q�H �F�D�Q�Q�R�W �U�H�S�O�D�F�H �D�Q�R�W�K�H�U �P�D�F�K�L�Q�H���� �F�R�Q�F�O�X�G�H�G �&�D�Q�J�X�L�O�K�H�P ���„�Œ�‡�Š�� 

�„�ƒ�Œ���� �1�R�Q�H�W�K�H�O�H�V�V �%�D�W�H�V �K�D�V �Q�R�W�H�G �W�K�D�W �W�K�H �H�D�U�O�\ �
�F�\�E�H�U�Q�H�W�L�F�L�V�W�V �Z�H�U�H �L�Q�W�H�Q�V�H�O�\ 

interested in pathological break-downs [and] Wiener claimed that certain 

�S�V�\�F�K�R�O�R�J�L�F�D�O �L�Q�V�W�D�E�L�O�L�W�L�H�V �K�D�G �U�D�W�K�H�U �S�U�H�F�L�V�H �W�H�F�K�Q�L�F�D�O �D�Q�D�O�R�J�X�H�V�� ���%�D�W�H�V �…�ƒ�„�‡�� 

�†�†���� �7�K�H �D�G�D�S�W�L�Y�H �U�H�V�S�R�Q�V�H �R�I �W�K�H �P�D�F�K�L�Q�H �Z�D�V �R�I�W�H�Q �G�L�V�F�X�V�V�H�G �E�\ �H�D�U�O�\ �F�\�E�H�U-

�Q�H�W�L�F�L�D�Q�V �L�Q �W�H�U�P�V �R�I �H�U�U�R�U�� �V�K�R�F�N �D�Q�G �F�D�W�D�V�W�U�R�S�K�H�� �(�Y�H�Q �W�K�H �F�H�Q�W�U�D�O �Q�R�W�L�R�Q 

of homeostasis was originally conceived by the physiologist Walter Cannon 

���Z�K�R �L�Q�W�U�R�G�X�F�H�G �L�W �L�Q �F�\�E�H�U�Q�H�W�L�F�V�� �D�V �W�K�H �R�U�J�D�Q�L�V�P���V �U�H�D�F�W�L�R�Q �W�R �D �V�L�W�X�D�W�L�R�Q �R�I 

emergency, when the body switch to the state of �5�L�J�K�W���R�U���4�J�K�W ���%�D�W�H�V �…�ƒ�„�‡�� �‡�‡���� 

�$�W �W�K�H �F�H�Q�W�H�U �R�I �W�K�H �H�D�U�O�\ �F�\�E�H�U�Q�H�W�L�F �S�D�U�D�G�L�J�P�� �F�D�W�D�V�W�U�R�S�K�H �F�R�X�O�G �E�H �I�R�X�Q�G �D�V 

its forgotten operative kernel.

The Catastrophic Brain 

�$�F�U�R�V�V �W�K�H �W�K�R�X�J�K�W �R�I �W�K�H �W�Z�H�Q�W�L�H�W�K �F�H�Q�W�X�U�\ �W�K�H �V�D�J�D �R�I �W�K�H instrumentalization 

of reason was paralleled by the less famous lineage of the instrumentalization 

of catastrophe�� �W�K�D�W �Z�D�V �P�R�V�W �O�L�N�H�O�\ �W�K�H �I�R�U�P�H�U���V �D�F�W�X�D�O �H�S�L�V�W�H�P�L�F �H�Q�J�L�Q�H�� 

The model of catastrophe in cybernetics and even the catastrophe theory in 

�P�D�W�K�H�P�D�W�L�F�V ���V�L�Q�F�H �7�K�R�P �„�Œ�Š�ˆ�� �K�D�S�S�H�Q�H�G �W�R �E�H �E�R�W�K �L�Q�V�S�L�U�H�G �E�\ �W�K�H �L�Q�W�X�L�W�L�R�Q�V 

�R�I �W�K�H �Q�H�X�U�R�O�R�J�L�V�W �.�X�U�W �*�R�O�G�V�W�H�L�Q�� �Z�K�R �F�X�U�L�R�X�V�O�\ �Z�D�V �D�O�V�R �W�K�H �P�D�L�Q �L�Q�5�X�H�Q�F�H 

�E�H�K�L�Q�G �&�D�Q�J�X�L�O�K�H�P���V �O�H�F�W�X�U�H �
�0�D�F�K�L�Q�H �D�Q�G �2�U�J�D�Q�L�V�P����4 Goldstein is found at 

�W�K�H �F�R�Q�5�X�H�Q�F�H �R�I �F�U�X�F�L�D�O �W�H�Q�G�H�Q�F�L�H�V �R�I �W�K�H �W�Z�H�Q�W�L�H�W�K �F�H�Q�W�X�U�\ �Q�H�X�U�R�O�R�J�\ �D�Q�G 

�S�K�L�O�R�V�R�S�K�\ �D�Q�G �K�L�V �W�K�R�X�J�K�W �L�V �E�U�L�H�5�\ �S�U�H�V�H�Q�W�H�G �K�H�U�H �W�R �F�D�V�W �D �G�L�•�H�U�H�Q�W �O�L�J�K�W �R�Q 

the evolution of augmented intelligence.

�*�R�O�G�V�W�H�L�Q �Z�D�V �Q�R�W �D�Q �H�V�R�W�H�U�L�F �4�J�X�U�H �L�Q �W�K�H �V�F�L�H�Q�W�L�4�F �D�Q�G �L�Q�W�H�O�O�H�F�W�X�D�O �F�L�U�F�O�H�V 

�R�I �%�H�U�O�L�Q�� �+�H �Z�D�V �W�K�H �K�H�D�G �R�I �W�K�H �Q�H�X�U�R�O�R�J�\ �V�W�D�W�L�R�Q �D�W �W�K�H �0�R�D�E�L�W �K�R�V�S�L�W�D�O 

�Z�K�H�Q�� �L�Q �„�Œ�†�‡�� �K�H �Z�D�V �D�U�U�H�V�W�H�G �E�\ �W�K�H �*�H�V�W�D�S�R �D�Q�G �H�[�S�H�O�O�H�G �I�U�R�P �*�H�U�P�D�Q�\�� 

�:�K�L�O�H �L�Q �H�[�L�O�H �L�Q �$�P�V�W�H�U�G�D�P�� �L�Q �R�Q�O�\ �4�Y�H �Z�H�H�N�V�� �K�H �G�L�F�W�D�W�H�G �D�Q�G �S�X�E�O�L�V�K�H�G 

his seminal monograph Der Aufbau des Organismus ���O�L�W�H�U�D�O�O�\�� �W�K�H �
�V�W�U�X�F�W�X�U�H�� 

logic forms rather than ontological ones. 

��	 �&�D�Q�J�X�L�O�K�H�P���V �„�Œ�‡�Š �O�H�F�W�X�U�H �K�D�G �D �S�U�R�I�R�X�Q�G �L�Q�5�X�H�Q�F�H �R�Q �W�K�H �)�U�H�Q�F�K �S�R�V�W���V�W�U�X�F�W�X�U�D�O�L�V�P�� 

�L�Q�F�O�X�G�L�Q�J �)�R�X�F�D�X�O�W �D�Q�G �6�L�P�R�Q�G�R�Q�� �7�K�H �I�D�P�R�X�V �S�D�V�V�D�J�H �R�Q �W�K�H �G�H�V�L�U�L�Q�J �P�D�F�K�L�Q�H�V �
�W�K�D�W 

�F�R�Q�W�L�Q�X�D�O�O�\ �E�U�H�D�N �G�R�Z�Q �D�V �W�K�H�\ �U�X�Q�� ���'�H�O�H�X�]�H �D�Q�G �* �X�D�W�W�D�U�L �„�Œ�‹�†�� �‹�� �L�V �D�O�V�R �D �U�H�I�H�U�H�Q�F�H �W�R 

�W�K�L�V �G�H�E�D�W�H�� �' �H�O�H�X�]�H �D�Q�G �* �X�D�W�W�D�U�L���V �Q�R�W�L�R�Q �R�I �W�K�H �G�H�V�L�U�L�Q�J �P�D�F�K�L�Q�H �S�U�R�Y�H�G �D�I�W�H�U�Z�D�U�G �W�R 

be a very successful one, but at the cost of severing more profound ties with the domain 

of the machines of cognition.

��	 �2�Q �W�K�H �O�H�J�D�F�\ �R�I �*�R�O�G�V�W�H�L�Q �V�H�H �+�D�U�U�L�Q�J�W�R�Q �„�Œ�Œ�‰�� �%�D�W�H�V �…�ƒ�„�‡�� �3�D�V�T�X�L�Q�H�O�O�L �…�ƒ�„�‡ �D�Q�G �…�ƒ�„�ˆ�� 



����

�R�U �
�F�R�Q�V�W�U�X�F�W�L�R�Q�� �R�I �W�K�H �R�U�J�D�Q�L�V�P���� �*�R�O�G�V�W�H�L�Q���V �F�O�L�Q�L�F�D�O �U�H�V�H�D�U�F�K �V�W�D�U�W�H�G �Z�L�W�K 

�W�K�H �V�W�X�G�\ �R�I �E�U�D�L�Q �L�Q�M�X�U�L�H�V �L�Q �:�:�–  �V�R�O�G�L�H�U�V �D�Q�G �L�Q�W�H�O�O�H�F�W�X�D�O�O�\ �L�W �Z�D�V �L�Q�5�X�H�Q�F�H�G 

by German Idealism and Lebensphilosophie. With the Gestalt school and his 

�F�R�X�V�L�Q �(�U�Q�V�W �&�D�V�V�L�U�H�U�� �K�H �V�K�D�U�H�G �D �V�R�S�K�L�V�W�L�F�D�W�H�G �W�K�H�R�U�\ �R�I �W�K�H symbolic forms 

���I�U�R�P �P�D�W�K�H�P�D�W�L�F�V �W�R �P�\�W�K�R�O�R�J�\�� �Z�K�R�V�H �F�U�H�D�W�L�R�Q �L�V �D �N�H�\ �I�D�F�X�O�W�\ �R�I �W�K�H �K�X�P�D�Q 

�P�L�Q�G�� �*�R�O�G�V�W�H�L�Q �Z�D�V �D�Q �H�[�W�U�H�P�H�O�\ �V�L�J�Q�L�4�F�D�Q�W �L�Q�V�S�L�U�D�W�L�R�Q �D�O�V�R �I�R�U �0�H�U�O�H�D�X��

�3�R�Q�W�\ ���„�Œ�‡�…�� �D�Q�G �&�D�Q�J�X�L�O�K�H�P ���„�Œ�‡�†���� �)�R�X�F�D�X�O�W ���„�Œ�ˆ�‡�� �K�L�P�V�H�O�I �R�S�H�Q�H�G �K�L�V �4�U�V�W 

�E�R�R�N �Z�L�W�K �D �F�U�L�W�L�T�X�H �R�I �*�R�O�G�V�W�H�L�Q���V �G�H�4�Q�L�W�L�R�Q�V �R�I �P�H�Q�W�D�O �L�O�O�Q�H�V�V �G�L�V�F�X�V�V�L�Q�J �W�K�H 

notions of abstraction, abnormality, and milieu.

�–�W �L�V �H�V�V�H�Q�W�L�D�O �W�R �Q�R�W�H �W�K�D�W �*�R�O�G�V�W�H�L�Q ���„�Œ�†�‡�� �S�R�V�L�W�V �W�U�D�X�P�D �D�Q�G �F�D�W�D�V�W�U�R�S�K�H 

as operative functions of the brain and not simply as reactions to external 

accidents. Goldstein makes no distinction between ordered behavior and 

unordered behavior, between health and pathology—being any normal 

or abnormal response expression of the same adaptive antagonism to the 

�H�Q�Y�L�U�R�Q�P�H�Q�W�� �*�R�O�G�V�W�H�L�Q���V �R�U�J�D�Q�L�F �Q�R�U�P�D�W�L�Y�L�W�\ �R�I �W�K�H �E�U�D�L�Q �D�S�S�H�D�U�V �W�R �E�H �P�R�U�H 

�V�R�S�K�L�V�W�L�F�D�W�H�G �W�K�D�Q �W�K�H �V�L�P�S�O�H �L�G�H�D �R�I �Q�H�X�U�R�S�O�D�V�W�L�F�L�W�\�� �W�K�H �E�U�D�L�Q �L�V �Q�R�W �M�X�V�W 

�D�E�O�H �W�R �V�H�O�I���U�H�S�D�L�U �D�I�W�H�U �D �G�D�P�D�J�H�� �E�X�W �L�W �L�V �D�O�V�R �D�E�O�H �W�R �V�H�O�I���R�U�J�D�Q�L�]�H �
�V�O�L�J�K�W 

�F�D�W�D�V�W�U�R�S�K�L�F �U�H�D�F�W�L�R�Q�V�� ���*�R�O�G�V�W�H�L�Q �„�Œ�†�‡�� �…�…�Š�� �L�Q �R�U�G�H�U �W�R �H�T�X�D�O�L�]�H �D�Q�G �D�X�J�P�H�Q�W 

itself. The brain is then in a permanent and constitutive state of active trauma. 

Within this model of cognitive normativity , more importantly, the successful 

elaboration of traumas and catastrophes always implies the production of 

new norms and abstract forms of behavior �� �$�E�V�W�U�D�F�W�L�R�Q �L�V �W�K�H �R�X�W�F�R�P�H �R�I �W�K�H 

antagonism with the environment and an embryonic trauma can be found at 

the center of any new abstraction.

�7�K�L�V �F�R�U�H �R�I �L�Q�W�X�L�W�L�R�Q�V �W�K�D�W �L�Q�5�X�H�Q�F�H�G �W�K�H �H�D�U�O�\ �F�\�E�H�U�Q�H�W�L�F�V �F�R�X�O�G �E�H �H�[�W�H�Q�G�H�G�� 

more in general, also to the age of intelligent machines. Since a strong distinc -

tion between machines and the brain is nowadays less of a concern, cognition 

�L�V �S�H�U�F�H�L�Y�H�G �D�V �H�[�W�H�Q�G�H�G �D�Q�G �L�W�V �G�H�4�Q�L�W�L�R�Q �L�Q�F�R�U�S�R�U�D�W�H�V �H�[�W�H�U�Q�D�O �I�X�Q�F�W�L�R�Q�V 

�D�Q�G �S�D�U�W�L�D�O �R�E�M�H�F�W�V �R�I �G�L�•�H�U�H�Q�W �V�R�U�W�V�� The technologies of augmented intel -

ligence could be understood therefore as a catastrophic process continuously 

adapting to its environment rather than as a linear process of instrumental 

rationality. Open to the outside, whether autonomous or semi-autonomous, 

machines keep on extending human traumas. 

�7�K�H���+�X�P�D�Q���0�D�V�N���R�I���$�U�W�L�4�F�L�D�O���–�Q�W�H�O�O�L�J�H�Q�F�H

The recognition of a catastrophic process at the center of cognition also 

demands a new analytics of power and cognitive capitalism. In contrast, the 

�F�X�U�U�H�Q�W �K�\�S�H �V�X�U�U�R�X�Q�G�L�Q�J �W�K�H �U�L�V�N�V �R�I �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �P�H�U�H�O�\ �D�S�S�H�D�U�V �W�R 

be repeating a grotesque catastrophism, which is more typical of Hollywood 
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movies. 5 �7�K�L�V �D�Q�W�K�R�O�R�J�\ �D�W�W�H�P�S�W�V �W�R �J�U�R�X�Q�G �D �G�L�•�H�U�H�Q�W �D�Q�J�O�H �D�O�V�R �R�Q �W�K�L�V 

�G�H�E�D�W�H�� �Z�K�H�U�H �D �G�H�4�Q�L�W�L�R�Q �R�I �
�L�Q�W�H�O�O�L�J�H�Q�F�H�� �V�W�L�O�O �U�H�P�D�L�Q�V �D�Q �R�S�H�Q �S�U�R�E�O�H�P�� 

�)�U�R�P �D �S�K�L�O�R�V�R�S�K�L�F�D�O �S�R�L�Q�W �R�I �Y�L�H�Z�� �K�X�P�D�Q �L�Q�W�H�O�O�L�J�H�Q�F�H �L�V �L�Q �L�W�V�H�O�I �D�O�Z�D�\�V �D�U�W�L-

�4�F�L�D�O�� �D�V �L�W �H�Q�J�H�Q�G�H�U�V �Q�R�Y�H�O �G�L�P�H�Q�V�L�R�Q�V �R�I �F�R�J�Q�L�W�L�R�Q�� �&�R�Q�Y�H�U�V�H�O�\�� �W�K�H �G�H�V�L�J�Q 

�R�I �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �L�V �V�W�L�O�O �D �S�U�R�G�X�F�W �R�I �W�K�H �K�X�P�D�Q �L�Q�W�H�O�O�H�F�W �D�Q�G �W�K�H�U�H�I�R�U�H 

a form of its augmentation . �)�R�U �W�K�L�V �U�H�D�V�R�Q �W�K�H �W�L�W�O�H �R�I �W�K�H �D�Q�W�K�R�O�R�J�\ �U�H�I�H�U�V�� 

more modestly, to the notion of augmented intelligence—to remind us of a 

post-human legacy between the human and the machine that is yet prob -

lematic to sever  ���G�H�V�S�L�W�H �W�K�H �I�D�F�W �W�K�D�W �P�D�F�K�L�Q�H�V �P�D�Q�L�I�H�V�W �G�L�•�H�U�H�Q�W �G�H�J�U�H�H�V �R�I 

�D�X�W�R�Q�R�P�R�X�V �D�J�H�Q�F�\��.

There are at least three troublesome issues in the current narrative on the 

�V�L�Q�J�X�O�D�U�L�W�\ �R�I �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H�� �4�U�V�W�� �W�K�H �H�[�S�H�F�W�D�W�L�R�Q �R�I �D�Q�W�K�U�R�S�R�P�R�U�S�K�L�F 

�E�H�K�D�Y�L�R�U �I�U�R�P �P�D�F�K�L�Q�H �L�Q�W�H�O�O�L�J�H�Q�F�H ���L���H���� �W�K�H �D�Q�W�K�U�R�S�R�F�H�Q�W�U�L�F �I�D�O�O�D�F�\���� �V�H�F�R�Q�G�� 

�W�K�H �S�L�F�W�X�U�H �R�I �D �V�P�R�R�W�K �H�[�S�R�Q�H�Q�W�L�D�O �J�U�R�Z�W�K �R�I �P�D�F�K�L�Q�H�V�� �F�R�J�Q�L�W�L�Y�H �V�N�L�O�O�V ���L���H���� 

�W�K�H �E�R�R�W�V�W�U�D�S�S�L�Q�J �I�D�O�O�D�F�\���� �W�K�L�U�G�� �W�K�H �L�G�H�D �R�I �D �Y�L�U�W�X�R�X�V �X�Q�L�4�F�D�W�L�R�Q �R�I �P�D�F�K�L�Q�H 

�L�Q�W�H�O�O�L�J�H�Q�F�H ���L���H���� �W�K�H �V�L�Q�J�X�O�D�U�L�W�\ �I�D�O�O�D�F�\���� �5�H�J�D�U�G�L�Q�J �W�K�H �D�Q�W�K�U�R�S�R�F�H�Q�W�U�L�F �I�D�O�O�D�F�\�� 

�%�H�Q�M�D�P�L�Q �%�U�D�W�W�R�Q���V �H�V�V�D�\ �L�Q �W�K�H �S�U�H�V�H�Q�W �D�Q�W�K�R�O�R�J�\ �W�D�N�H�V �X�S �W�K�H �L�P�D�J�H �R�I �W�K�H 

�%�L�J �0�D�F�K�L�Q�H �F�R�P�L�Q�J �W�R �Z�L�S�H �R�X�W �P�D�Q�N�L�Q�G�� �Z�K�L�F�K �L�V �E�D�V�L�F�D�O�O�\ �D�Q �D�Q�W�K�U�R�S�R�P�R�U-

�S�K�L�F �S�U�R�M�H�F�W�L�R�Q�� �D�W�W�U�L�E�X�W�L�Q�J �W�R �P�D�F�K�L�Q�H�V �Z�K�D�W �D�U�H �I�H�D�W�X�U�H�V �V�S�H�F�L�4�F �W�R �D�Q�L�P�D�O�V�� 

�V�X�F�K �D�V �S�U�H�G�D�W�R�U �L�Q�V�W�L�Q�F�W�V�� �&�K�U�L�V �(�O�L�D�V�P�L�W�K �W�D�N�H�V �R�Q �W�K�H �E�R�R�W�V�W�U�D�S�S�L�Q�J �I�D�O�O�D�F�\ 

�E�\ �S�U�R�S�R�V�L�Q�J �D �P�R�U�H �H�P�S�L�U�L�F�D�O �F�K�U�R�Q�R�O�R�J�\ �I�R�U �W�K�H �H�Y�R�O�X�W�L�R�Q�V �R�I �D�U�W�L�4�F�L�D�O 

�P�L�Q�G�V �W�K�D�W �L�V �E�D�V�H�G �R�Q �S�U�R�J�U�H�V�V�L�Y�H �V�W�D�J�H�V ���V�X�F�K �D�V �
�D�X�W�R�Q�R�P�R�X�V �Q�D�Y�L�J�D�W�L�R�Q���� 

�
�E�H�W�W�H�U �W�K�D�Q �K�X�P�D�Q �S�H�U�F�H�S�W�L�R�Q���� �H�W�F������ �D�F�F�R�U�G�L�Q�J �W�R �Z�K�L�F�K �
�L�W �V�H�H�P�V �K�L�J�K�O�\ 

unlikely that there will be anything analogous to a mathematical singularity” 

���(�O�L�D�V�P�L�W�K �…�ƒ�„�ˆ�� �„�†���� �6�L�P�L�O�D�U�O�\�� �%�U�X�F�H �6�W�H�U�O�L�Q�J �L�V �F�R�Q�Y�L�Q�F�H�G �W�K�D�W �W�K�H �X�Q�L�4�F�D�W�L�R�Q 

�D�Q�G �V�\�Q�F�K�U�R�Q�L�]�D�W�L�R�Q �R�I �G�L�•�H�U�H�Q�W �L�Q�W�H�O�O�L�J�H�Q�W �W�H�F�K�Q�R�O�R�J�L�H�V �Z�L�O�O �K�D�S�S�H�Q �W�R �E�H �Y�H�U�\ 

chaotic: 

�:�H �G�R �Q�R�W �K�D�Y�H �$�U�W�L�4�F�L�D�O �–�Q�W�H�O�O�L�J�H�Q�F�H �W�R�G�D�\�� �E�X�W �Z�H �G�R �K�D�Y�H �R�W�K�H�U �V�W�X�• �O�L�N�H 

computer vision systems, robotic abilities to move around, gripper sys -

tems. We have bits and pieces of the grand idea, but those pieces are big 

�L�Q�G�X�V�W�U�L�H�V�� �7�K�H�\ �G�R �Q�R�W �4�W �W�R�J�H�W�K�H�U �W�R �I�R�U�P �R�Q�H �V�X�S�H�U �W�K�L�Q�J�� �6�L�U�L �F�D�Q �W�D�O�N�� 

but she cannot grip things. There are machines that grip and manipulate, 

�E�X�W �W�K�H�\ �G�R �Q�R�W �W�D�O�N�� �>���@ �7�K�H�U�H �Z�L�O�O �Q�R�W �E�H �D �6�L�Q�J�X�O�D�U�L�W�\�� ���6�W�H�U�O�L�Q�J �…�ƒ�„�ˆ��

In general, the catastrophism and utopianism that are cultivated around 

�D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �D�U�H �E�R�W�K �W�K�H �D�Q�W�L�W�K�H�V�L�V �R�I �W�K�D�W ready-to-trauma logic  that 

have been detected at the beginning of the history of intelligent machines. 

This issue points to an epistemic and political gap of the current age yet to be 

resolved. 

��	 �6�H�H �I�R�U �L�Q�V�W�D�Q�F�H �(�O�R�Q �0�X�V�N���V �V�W�D�W�H�P�H�Q�W �L�Q �2�F�W�R�E�H�U �…�ƒ�„�‡ �G�H�F�O�D�U�L�Q�J �$�– �W�K�H �P�R�V�W �V�H�U�L�R�X�V 

�W�K�U�H�D�W �W�R �W�K�H �V�X�U�Y�L�Y�D�O �R�I �W�K�H �K�X�P�D�Q �U�D�F�H ���*�L�E�E�V �…�ƒ�„�‡����



����

Alleys of Your Mind

The anthology proposes to reframe and discuss the reason of trauma and the 

notion of �D�X�J�P�H�Q�W�D�W�L�R�Q �I�U�R�P �W�K�H �H�D�U�O�\ �F�\�E�H�U�Q�H�W�L�F�V �W�R �W�K�H �D�J�H �R�I �D�U�W�L�4�F�L�D�O �L�Q�W�H�O-

ligence touching also the current debates in neuroscience and the philoso -

phy of mind. The keyword entry at the end of the book provides a historical 

�D�F�F�R�X�Q�W �R�I �W�K�H �Q�R�W�L�R�Q �R�I �D�X�J�P�H�Q�W�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H �V�W�D�U�W�L�Q�J �I�U�R�P �W�K�H �G�H�4�Q�L�W�L�R�Q 

�J�L�Y�H�Q �E�\ �'�R�X�J�O�D�V �(�Q�J�H�O�E�D�U�W ���„�Œ�‰�…�� �D�Q�G �I�R�O�O�R�Z�L�Q�J �W�K�H �H�Y�R�O�X�W�L�R�Q �R�I �E�R�W�K �W�K�H �W�H�F�K-

nological and political axes, that cannot be easily separated. 

�7�K�H �4�U�V�W �S�D�U�W �
�)�U�R�P �&�\�E�H�U�W�U�D�X�P�D �W�R �6�L�Q�J�X�O�D�U�L�W�\�� �I�R�O�O�R�Z�V �W�K�H �W�H�F�K�Q�R�S�R�O�L�W�L�F�D�O 

composition from cybernetics during the Second World War to the recent 

�G�H�E�D�W�H�V �R�Q �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �W�R�G�D�\�� �$�Q�D �7�H�L�[�H�L�U�D �3�L�Q�W�R �I�R�F�X�V�H�V �R�Q �W�K�H 

�P�R�P�H�Q�W �Z�K�H�U�H �F�\�E�H�U�Q�H�W�L�F�V �H�P�H�U�J�H�V �R�X�W �R�I �W�K�H �F�R�Q�5�D�W�L�R�Q �R�I �E�H�K�D�Y�L�R�U�L�V�P 

and engineering during the war years. Teixeira �3�L�Q�W�R �U�H�F�R�X�Q�W�V �W�K�H �L�Q�5�X�H�Q�F�H 

�R�I �E�H�K�D�Y�L�R�U�L�V�P �R�Q �Z�D�U�W�L�P�H �F�\�E�H�U�Q�H�W�L�F�V �D�Q�G �W�K�H �H�P�S�O�R�\�P�H�Q�W �R�I �D�Q�L�P�D�O�V ���O�L�N�H 

�S�L�J�H�R�Q�V�� �L�Q �W�K�H �G�H�V�L�J�Q �R�I �R�G�G�O�\ �I�X�Q�F�W�L�R�Q�D�O �E�D�O�O�L�V�W�L�F �P�D�F�K�L�Q�H�U�\�� �:�D�U �H�[�S�H�U�L-

ments were also the breeding ground upon which the mathematical notion of 

�L�Q�I�R�U�P�D�W�L�R�Q �Z�D�V �V�\�V�W�H�P�D�W�L�]�H�G�� �V�K�H �U�H�P�L�Q�G�V �X�V�� �$�W �R�G�G�V �Z�L�W�K �V�X�F�K �D �G�H�W�H�U�P�L�Q-

�L�V�P ���R�U �S�U�R�E�D�E�O�\ �M�X�V�W �W�K�H �R�W�K�H�U �V�L�G�H �R�I �L�W���� Teixeira Pinto unveils the hidden 

�D�Q�L�P�L�V�P �R�I �F�\�E�H�U�Q�H�W�L�F�V�� �
�W�K�H �G�H�E�D�W�H �F�R�Q�F�H�U�Q�L�Q�J �W�K�H �V�L�P�L�O�D�U�L�W�L�H�V �D�Q�G �G�L�•�H�U-

ences between living tissue and electronic circuitry also gave rise to darker 

�P�D�Q���P�D�F�K�L�Q�H �I�D�Q�W�D�V�L�H�V�� �]�R�P�E�L�H�V�� �O�L�Y�L�Q�J �G�R�O�O�V�� �U�R�E�R�W�V�� �E�U�D�L�Q �Z�D�V�K�L�Q�J�� �D�Q�G 

�K�\�S�Q�R�W�L�V�P�� ���†�„���� �–�Q �F�R�Q�F�O�X�V�L�R�Q�� Teixeira Pinto stresses that the way cybernetics 

treats “action” and “reaction” as an integrated equation was extrapolated into 

�D �S�R�O�L�W�L�F�D�O �D�Q�G �H�F�R�Q�R�P�L�F �L�G�H�R�O�R�J�\ ���Q�H�R�O�L�E�H�U�D�O�L�V�P���� �Z�K�L�F�K �G�H�Q�L�H�V �V�R�F�L�D�O �F�R�Q�5�L�F�W�� 

while the tradition of dialectical materialism has always maintained an unre -

�V�R�O�Y�H�G �D�Q�W�D�J�R�Q�L�V�P �D�W �W�K�H �F�H�Q�W�H�U �R�I �S�R�O�L�W�L�F�V�� �$�Q�W�L�F�L�S�D�W�L�Q�J �D�Q �D�U�J�X�P�H�Q�W �R�I �W�K�H 

following essay, she encapsulates her analysis in a dramatic way: “cybernetic 

�I�H�H�G�E�D�F�N �L�V �G�L�D�O�H�F�W�L�F�V �Z�L�W�K�R�X�W �W�K�H �S�R�V�V�L�E�L�O�L�W�\ �R�I �F�R�P�P�X�Q�L�V�P�� ���†�†����

�$�G�U�L�D�Q �/�D�K�R�X�G �P�H�D�V�X�U�H�V �W�K�H �O�L�P�L�W�V �R�I �W�K�H �F�\�E�H�U�Q�H�W�L�F �L�G�H�D�O�V �R�I �W�K�H �„�Œ�Š�ƒ�V 

�D�J�D�L�Q�V�W �W�K�H �E�D�F�N�J�U�R�X�Q�G �R�I �6�D�O�Y�D�G�R�U �$�O�O�H�Q�G�H���V �&�K�L�O�H�� �Z�K�H�U�H �W�K�H �&�\�E�H�U�V�\�Q �S�U�R-

�M�H�F�W �Z�D�V �G�H�Y�H�O�R�S�H�G �E�\ �W�K�H �%�U�L�W�L�V�K �F�\�E�H�U�Q�H�W�L�F�L�D�Q �6�W�D�•�R�U�G �%�H�H�U �L�Q �R�U�G�H�U �W�R �K�H�O�S 

manage the national economy. Cybersyn represented an experimental alliance 

between the idea of equilibrium in cybernetics and social equity in socialism. 

�/�D�K�R�X�G �U�H�P�D�U�N�V �W�K�D�W �D�Q�\ �F�\�E�H�U�Q�H�W�L�F �V�\�V�W�H�P �L�V �V�X�U�H�O�\ �G�H�4�Q�H�G �E�\ �L�W�V Umwelt of 

sensors and information feedbacks, but more importantly by its blind spots. 

�
�:�K�H�U�H �L�V �R�Q�H �W�R �G�U�D�Z �W�K�H �O�L�Q�H�� �W�K�D�W �G�L�]�F�X�O�W �W�K�U�H�V�K�R�O�G �E�H�W�Z�H�H�Q �W�K�H �F�D�O�F�X�O�D�E�O�H 

�D�Q�G �W�K�H �L�Q�F�D�O�F�X�O�D�E�O�H�� �W�K�H �4�H�O�G �R�I �Y�L�V�L�R�Q �D�Q�G �W�K�H �E�O�L�Q�G �V�S�R�W�"�
 ���‡�‰�� �D�V�N�V �/�D�K�R�X�G 

in a question that could be addressed also to current digital studies. The blind 

�V�S�R�W �I�R�U �$�O�O�H�Q�G�H���V �F�\�E�H�U�Q�H�W�L�F �V�R�F�L�D�O�L�V�P �K�D�S�S�H�Q�H�G �W�R �E�H �3�L�Q�R�F�K�H�W���V �F�R�X�S �R�Q �„�„ 

�6�H�S�W�H�P�E�H�U �„�Œ�Š�†�� �2�I �F�R�X�U�V�H �&�\�E�H�U�V�\�Q �Z�D�V �Q�H�Y�H�U �G�H�V�L�J�Q�H�G �W�R �K�D�O�W �D �S�X�W�V�F�K �D�Q�G 

Pinochet indeed represented a set of forces that was exceeding the equilib -

�U�L�X�P �4�H�O�G �R�I �F�\�E�H�U�V�R�F�L�D�O�L�V�P�� �$�Q�\ �W�H�F�K�Q�R�O�R�J�\ �P�D�\ �K�D�S�S�H�Q �W�R �E�H �F�R�O�R�Q�L�]�H�G �D�Q�G�� 



����

at the end, Lahoud follows the taming of cybernetic equilibrium within the 

deep structure of neoliberalism. 

�2�U�L�W �+�D�O�S�H�U�Q �Z�U�L�W�H�V �L�Q �P�H�P�R�U�\ �R�I �W�K�H �4�O�P�P�D�N�H�U �+�D�U�R�X�Q �)�D�U�R�F�N�L�� �–�Q �K�L�V Serious 

Games ���…�ƒ�„�„�� �P�X�O�W�L���V�F�U�H�H�Q �L�Q�V�W�D�O�O�D�W�L�R�Q�� �W�K�H �Y�L�H�Z�H�U �L�V �L�P�P�H�U�V�H�G �L�Q �†�' �V�L�P�X�O�D-

�W�L�R�Q�V �R�I �Z�D�U �V�F�H�Q�D�U�L�R�V�� �Z�K�L�F�K �D�U�H �X�V�H�G �E�\ �W�K�H �8�6 �$�U�P�\ �I�R�U �E�R�W�K �P�L�O�L�W�D�U�\ �W�U�D�L�Q-

ing and the treatment of post-traumatic stress disorder. On one screen, young 

�V�R�O�G�L�H�U�V �O�H�D�U�Q �K�R�Z �W�R �G�U�L�Y�H �W�D�Q�N�V �D�Q�G �V�K�R�R�W �W�D�U�J�H�W�V �L�Q �–�U�D�T �D�Q�G �$�I�J�K�D�Q�L�V�W�D�Q�� 

on the other, veterans are treated for war traumas like the loss of a friend in 

combat. The repeated reenactment of a traumatic event with virtual reality 

is used to gradually heal the original shock and sever the mnemonic rela -

�W�L�R�Q �Z�L�W�K �S�D�L�Q�� �7�K�L�V �W�K�H�U�D�S�H�X�W�L�F �S�U�D�F�W�L�F�H �G�D�W�H�V �E�D�F�N �W�R �)�U�H�X�G���V �W�L�P�H�� �E�X�W �K�H�U�H 

�W�K�H �W�K�H�U�D�S�L�V�W �L�V �U�H�S�O�D�F�H�G �E�\ �D �I�X�O�O�\ �L�P�P�H�U�V�L�Y�H �L�Q�W�H�U�I�D�F�H�� �$�V �+�D�O�S�H�U�Q �U�H�P�D�U�N�V�� 

“[T]rauma here is not created from a world external to the system, but actu -

ally generated, preemptively, from within the channel between the screens 

�D�Q�G �W�K�H �Q�H�U�Y�R�X�V �V�\�V�W�H�P�� ���ˆ�‡���� �+�D�O�S�H�U�Q �U�H�W�U�D�F�H�V �W�K�H �J�H�Q�H�D�O�R�J�\ �R�I �V�X�F�K �P�L�O�L�W�D�U�\ 

�V�R�I�W�Z�D�U�H �W�R �W�K�H �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H �*�U�R�X�S �D�W �0�–�7�� �Z�K�H�U�H �L�Q �W�K�H �„�Œ�‹�ƒ�V �W�K�H 

�
�'�H�P�R �R�U �'�L�H�� �D�G�D�J�H �Z�D�V �E�R�U�Q�� �$�V�L�G�H �I�U�R�P �Z�D�U�I�D�U�H �W�D�F�W�L�F�V�� �W�K�H�V�H �Q�H�Z �L�P�P�H�U-

�V�L�Y�H �L�Q�W�H�U�I�D�F�H�V �Z�H�U�H �D�O�V�R �W�H�V�W�H�G �L�Q �W�K�H �F�R�Q�W�H�[�W �R�I �U�D�F�L�D�O �F�R�Q�5�L�F�W�V�� �O�L�N�H �L�Q �W�K�H 

�F�R�Q�W�U�R�Y�H�U�V�L�D�O �+�H�V�V�G�R�U�I�H�U �(�[�S�H�U�L�P�H�Q�W �L�Q �%�R�V�W�R�Q�� �+�D�O�S�H�U�Q �G�H�V�F�U�L�E�H�V �D �Z�R�U�O�G 

already beyond psychoanalysis, where cognition and computation collapse 

�L�Q�W�R �H�D�F�K �R�W�K�H�U �R�Q �W�K�H �S�R�O�L�W�L�F�D�O �K�R�U�L�]�R�Q �R�I �Y�L�G�H�R �V�L�P�X�O�D�W�L�R�Q�� 

�%�H�Q�M�D�P�L�Q �%�U�D�W�W�R�Q �F�R�Q�W�H�V�W�V �W�K�H �D�Q�W�K�U�R�S�R�F�H�Q�W�U�L�F �I�D�O�O�D�F�\ �R�I �W�K�H �F�X�U�U�H�Q�W �K�\�S�H �D�Q�G 

�D�O�D�U�P�L�V�P �D�U�R�X�Q�G �W�K�H �U�L�V�N�V �R�I �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H�� �D�F�F�R�U�G�L�Q�J �W�R �Z�K�L�F�K �K�R�V�W�L�O�H 

behaviors are expected from future intelligent technologies. Scientists and 

�H�Q�W�U�H�S�U�H�Q�H�X�U�V�� �6�W�H�S�K�H�Q �+�D�Z�N�L�Q�J �D�Q�G �(�O�R�Q �0�X�V�N �D�P�R�Q�J �W�K�H�P�� �K�D�Y�H �U�H�F�H�Q�W�O�\ 

�E�H�H�Q �W�U�\�L�Q�J �W�R �Z�D�U�Q �W�K�H �Z�R�U�O�G�� �Z�L�W�K �0�X�V�N �H�Y�H�Q �G�H�F�O�D�U�L�Q�J �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H 

�W�R �E�H �W�K�H �P�R�V�W �V�H�U�L�R�X�V �W�K�U�H�D�W �W�R �W�K�H �V�X�U�Y�L�Y�D�O �R�I �W�K�H �K�X�P�D�Q �U�D�F�H�� �%�U�D�W�W�R�Q �G�L�V-

�F�X�V�V�H�V �G�L�•�H�U�H�Q�W �D�V�S�H�F�W�V �R�I �W�K�H �D�Q�W�K�U�R�S�R�F�H�Q�W�U�L�F �I�D�O�O�D�F�\ �P�R�Y�L�Q�J �I�U�R�P �W�K�H �4�U�V�W 

instance of the “imitation game” between the human and the machine, that 

�L�V �W�K�H �W�H�V�W �F�R�Q�F�H�L�Y�H�G �E�\ �$�O�D�Q �7�X�U�L�Q�J �L�Q �„�Œ�ˆ�ƒ�� �7�K�H�U�H �D�U�H �W�Z�R �P�D�L�Q �L�V�V�X�H�V �L�Q �W�K�H 

�D�Q�W�K�U�R�S�R�F�H�Q�W�U�L�F �I�D�O�O�D�F�\�� �)�L�U�V�W �R�I �D�O�O�� �K�X�P�D�Q �L�Q�W�H�O�O�L�J�H�Q�F�H �L�V �Q�R�W �D�O�Z�D�\�V �W�K�H �P�R�G�H�O 

�I�R�U �W�K�H �G�H�V�L�J�Q �R�I �P�D�F�K�L�Q�H �L�Q�W�H�O�O�L�J�H�Q�F�H�� �%�U�D�W�W�R�Q �D�U�J�X�H�V �W�K�D�W �
�E�L�R�P�R�U�S�K�L�F �L�P�L�W�D-

�W�L�R�Q �L�V �Q�R�W �K�R�Z �Z�H �G�H�V�L�J�Q �F�R�P�S�O�H�[ �W�H�F�K�Q�R�O�R�J�\�� �$�L�U�S�O�D�Q�H�V �G�R �Q�R�W �5�\ �O�L�N�H �E�L�U�G�V 

�5�\�� ���Š�‡���� �I�R�U �H�[�D�P�S�O�H�� �6�H�F�R�Q�G�� �L�I �P�D�F�K�L�Q�H �O�R�J�L�F �L�V �Q�R�W �E�L�R�P�R�U�S�K�L�F�� �K�R�Z �F�D�Q �Z�H 

speculate that machines will develop instincts of predation and destruction 

�V�L�P�L�O�D�U �W�R �D�Q�L�P�D�O�V �D�Q�G �K�X�P�D�Q�V�" �–�Q �D �V�R�U�W �R�I �S�O�D�Q�H�W�D�U�\ �V�S�H�F�L�H�V���V�S�H�F�L�4�F �)�2�0�26 

�V�\�Q�G�U�R�P�H�� �%�U�D�W�W�R�Q �V�X�J�J�H�V�W�V �Z�L�W�W�L�O�\ �W�K�D�W �S�U�R�E�D�E�O�\ �R�X�U �E�L�J�J�H�V�W �I�H�D�U �L�V �W�R �E�H 

�F�R�P�S�O�H�W�H�O�\ �L�J�Q�R�U�H�G �U�D�W�K�H�U �W�K�D�Q �D�Q�Q�L�K�L�O�D�W�H�G �E�\ �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H�� �5�H�Y�H�U�V�L�Q�J 

�W�K�H �P�L�P�L�F�U�\ �J�D�P�H�� �%�U�D�W�W�R�Q �F�R�Q�F�O�X�G�H�V �W�K�D�W �$�– �
�Z�L�O�O �K�D�Y�H �O�H�V�V �W�R �G�R �Z�L�W�K �K�X�P�D�Q�V 

��	 �)�H�D�U �R�I �P�L�V�V�L�Q�J �R�X�W�� �W�K�H �I�H�H�O�L�Q�J ���X�V�X�D�O�O�\ �D�P�S�O�L�4�H�G �E�\ �V�R�F�L�D�O �P�H�G�L�D�� �W�K�D�W �R�W�K�H�U�V �P�L�J�K�W �E�H 

having rewarding or interesting experiences from which one is absent.
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teaching machines how to think than with machines teaching humans a fuller 

�D�Q�G �W�U�X�H�U �U�D�Q�J�H �R�I �Z�K�D�W �W�K�L�Q�N�L�Q�J �F�D�Q �E�H�
 ���Š�…����

�–�Q �W�K�H �V�H�F�R�Q�G �S�D�U�W �R�I �W�K�H �D�Q�W�K�R�O�R�J�\ �
�&�R�J�Q�L�W�L�R�Q �E�H�W�Z�H�H�Q �$�X�J�P�H�Q�W�D�W�L�R�Q �D�Q�G 

�$�X�W�R�P�D�W�L�R�Q���� �0�L�F�K�D�H�O �:�K�H�H�O�H�U �L�Q�W�U�R�G�X�F�H�V �W�K�H �K�\�S�R�W�K�H�V�L�V �R�I �H�[�W�H�Q�G�H�G �F�R�J�Q�L-

�W�L�R�Q ���(�[�&�� �W�K�D�W �K�D�V �D �S�L�Y�R�W�D�O �U�R�O�H �L�Q �W�K�H �G�L�V�F�X�V�V�L�R�Q �R�Q �$�X�J�P�H�Q�W�H�G �–�Q�W�H�O�O�L�J�H�Q�F�H�� 

�$�F�F�R�U�G�L�Q�J �W�R �(�[�& �W�K�H �E�U�D�L�Q �Q�H�H�G �Q�R�W �U�H�W�D�L�Q �D�O�O �W�K�H �L�Q�I�R�U�P�D�W�L�R�Q �L�W �L�V �J�L�Y�H�Q�� 

Instead, it only needs to remember the path to the place where information 

is stored. Thus, in the ecology of the brain, the abstract link to the location of 

information appears to be more important than the memory of content itself. 

�:�K�H�U�H �V�X�F�K �D�Q �D�E�V�W�U�D�F�W �O�L�Q�N �V�W�D�U�W�V �D�Q�G �H�Q�G�V �L�V �D �F�U�L�W�L�F�D�O �L�V�V�X�H �I�R�U �(�[�&�� �D�V �W�K�L�Q�N-

�L�Q�J �L�V �D�O�V�R �W�K�H �D�E�L�O�L�W�\ �W�R �L�Q�F�R�U�S�R�U�D�W�H �H�[�W�H�U�Q�D�O �R�E�M�H�F�W�V �D�V �S�D�U�W�V �R�I �W�K�H �Y�H�U�\ �O�R�J�L�F 

of thinking: pen and paper, for instance, are helpful in solving mathematical 

�S�U�R�E�O�H�P�V �W�K�D�W �R�W�K�H�U�Z�L�V�H �Z�R�X�O�G �E�H �L�P�S�R�V�V�L�E�O�H �W�R �V�R�O�Y�H �L�Q �R�Q�H���V �K�H�D�G�� �7�K�H �F�X�U-

rent age of smartphones, pervasive computing, and search engines happens 

to exemplify such an external human memory on a massive scale. Wheeler 

�H�[�S�O�R�U�H�V �W�K�H �L�G�H�D �L�Q �U�H�O�D�W�L�R�Q�� �4�U�V�W�� �W�R �W�K�H �H�G�X�F�D�W�L�R�Q �R�I �F�K�L�O�G�U�H�Q �L�Q �D�Q �L�Q�F�U�H�D�V-

�L�Q�J�O�\ �Z�L�U�H�G�� �Z�L�U�H�O�H�V�V �D�Q�G �Q�H�W�Z�R�U�N�H�G �Z�R�U�O�G�� �V�H�F�R�Q�G�� �W�R �W�K�H �H�[�S�H�U�L�H�Q�F�H �R�I �V�S�D�F�H 

�D�Q�G �W�K�L�Q�N�L�Q�J �L�Q �V�S�D�F�H�V �G�H�V�L�J�Q�H�G �Z�L�W�K �
�L�Q�W�H�O�O�L�J�H�Q�W �D�U�F�K�L�W�H�F�W�X�U�H �� ���Œ�Œ �•������ �–�Q �D �%�D�O-

lardian moment, Wheeler asks if those buildings are themselves an extension 

�R�I �K�X�P�D�Q �F�R�J�Q�L�W�L�R�Q �D�Q�G �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �L�Q�K�D�E�L�W�D�Q�W�V�� �W�K�R�X�J�K�W�V��

�7�K�H �K�\�S�R�W�K�H�V�L�V �R�I �(�[�& �P�D�N�H�V �S�R�V�V�L�E�O�H �D�Q �D�O�W�H�U�Q�D�W�L�Y�H �D�S�S�U�R�D�F�K �W�R �W�K�H �W�K�H�V�L�V 

of cognitive alienation and libidinal impoverishment that few authors attrib -

ute to the information overload of the current media age. �� � )�R�O�O�R�Z�L�Q�J �W�K�H � (� [�& 

�K�\�S�R�W�K�H�V�L�V�� �L�W �F�R�X�O�G �E�H �S�R�V�W�X�O�D�W�H�G �W�K�D�W �W�K�H �K�X�P�D�Q �P�L�Q�G �U�H�D�G�M�X�V�W�V �L�W�V�H�O�I �W�R �W�K�H 

traumas of new media, for instance, by producing a new cognitive mapping of 

the technological Umwelt�� �–�Q �W�K�H �(�[�& �P�R�G�H�O�� �W�K�H �E�U�D�L�Q �L�V �5�H�[�L�E�O�H �H�Q�R�X�J�K �W�R �F�D�S-

�W�X�U�H �D�Q�\ �Q�H�Z �H�[�W�H�U�Q�D�O �R�E�M�H�F�W�� �R�U �E�H�W�W�H�U�� �M�X�V�W �L�W�V �I�X�Q�F�W�L�R�Q�V�� �–�Q �W�K�L�V �Z�D�\ �(�[�& �L�Q�W�U�R-

�G�X�F�H�V �D �I�D�V�F�L�Q�D�W�L�Q�J �G�H�4�Q�L�W�L�R�Q �R�I �L�Q�W�H�O�O�L�J�H�Q�F�H �W�R�R�� �–�Q�W�H�O�O�L�J�H�Q�F�H �L�V �Q�R�W �W�K�H �F�D�S�D�F-

ity to remember all knowledge in detail but to make connections between 

�I�U�D�J�P�H�Q�W�V �R�I �N�Q�R�Z�O�H�G�J�H �W�K�D�W �D�U�H �Q�R�W �F�R�P�S�O�H�W�H�O�\ �N�Q�R�Z�Q�� �$ �E�D�V�L�F �G�H�4�Q�L�W�L�R�Q �R�I 

�W�U�D�X�P�D �F�D�Q �E�H �I�R�U�P�X�O�D�W�H�G �Z�L�W�K�L�Q �W�K�H �(�[�& �S�D�U�D�G�L�J�P�� �7�U�D�X�P�D �L�V �Q�R�W �S�U�R�G�X�F�H�G 

by a vivid content or energetic shock, but by the inability to abstract from that 

memory, that is the inability to transform a given experience into an abstract 

link of memory.

�7�K�H �F�X�O�W�X�U�D�O �L�P�S�O�L�F�D�W�L�R�Q�V �R�I �F�R�J�Q�L�W�L�Y�H �H�[�W�H�U�L�R�U�L�]�D�W�L�R�Q �D�Q�G �W�K�H �P�D�O�D�L�V�H�V �D�O�O�H�J-

�H�G�O�\ �F�D�X�V�H�G �E�\ �Q�H�Z �W�H�F�K�Q�R�O�R�J�L�H�V �D�U�H �D�O�V�R �W�K�H �V�W�D�U�W�L�Q�J �S�R�L�Q�W �R�I �-�R�Q �/�L�Q�G�E�O�R�P���V 

�H�V�V�D�\�� �'�U�D�Z�L�Q�J �R�Q �0�D�U�N �)�L�V�K�H�U���V �E�R�R�N Capitalist Realism, Lindblom reminds 

us that current psychopathologies are induced by capitalist competition and 

exploitation rather than digital technologies in themselves: Neoliberalism 

��	 �6�H�H �W�K�H �F�U�L�W�L�T�X�H �R�I �V�H�P�L�R���F�D�S�L�W�D�O�L�V�P �L�Q �%�H�U�D�U�G�L �…�ƒ�ƒ�Œ�� �W�K�H �F�R�J�Q�L�W�L�Y�H �L�P�S�R�Y�H�U�L�V�K�P�H�Q�W 

�D�O�O�H�J�H�G�O�\ �F�D�X�V�H�G �E�\ �*�R�R�J�O�H �L�Q �&�D�U�U �…�ƒ�ƒ�‹ �R�U �W�K�H �Q�R�W�L�R�Q �R�I �J�U�D�P�P�D�W�L�]�D�W�L�R�Q �L�Q �6�W�L�H�J�O�H�U �…�ƒ�„�ƒ��



����

is restructuring the nervous system as much as new media do. Lindblom 

�U�H�Y�H�U�V�H�V �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U���V �D�F�F�R�X�Q�W �R�I �W�K�H �S�D�W�K�R�O�R�J�L�H�V �R�I �L�Q�V�W�U�X�P�H�Q�W�D�O 

�U�D�W�L�R�Q�D�O�L�W�\ �E�\ �I�R�O�O�R�Z�L�Q�J �5�D�\ �%�U�D�V�V�L�H�U���V �F�U�L�W�L�T�X�H�� �7�K�H �W�U�D�X�P�D �S�U�R�G�X�F�H�G �E�\ �V�F�L-

ence in the human perception of nature should be considered as the starting 

point for philosoph y, rather than as a pathology which philosophy is supposed 

to heal . Lindblom discusses then the modern hiatus between the manifest 

image of man and �V�F�L�H�Q�W�L�4�F���L�P�D�J�H���R�I���P�D�Q��as framed by Wilfrid Sellars. Instead 

�R�I �D�F�F�R�P�P�R�G�D�W�L�Q�J �W�K�H �V�F�L�H�Q�W�L�4�F �Y�L�H�Z �R�I �W�K�H �Z�R�U�O�G �W�R �H�Y�H�U�\�G�D�\ �O�L�I�H���V �H�[�S�H�U�L-

�H�Q�F�H�� �D�V �W�K�H �)�U�D�Q�N�I�X�U�W �6�F�K�R�R�O �P�D�\ �V�X�J�J�H�V�W�� �/�L�Q�G�E�O�R�P �V�H�F�R�Q�G�V �6�H�O�O�D�U�V�� �L�G�H�D �R�I 

the stereoscopic integration �R�I �W�K�H �W�Z�R�� �$�V �D �I�X�U�W�K�H�U �L�Q�V�W�D�Q�F�H �R�I �F�R�J�Q�L�W�L�Y�H �G�L�V-

sonance, Lindblom includes the gap between perception of the self and neural 

�F�R�U�U�H�O�D�W�H�V �L�Q �W�K�H �I�R�U�P�X�O�D�W�L�R�Q �J�L�Y�H�Q �E�\ �W�K�H �Q�H�X�U�R�S�K�L�O�R�V�R�S�K�H�U �7�K�R�P�D�V �0�H�W�]-

�L�Q�J�H�U�� �)�R�O�O�R�Z�L�Q�J �0�H�W�]�L�Q�J�H�U���V �H�W�K�L�F�D�O �S�U�R�J�U�D�P�� �/�L�Q�G�E�O�R�P �4�Q�D�O�O�\ �D�G�Y�R�F�D�W�H�V �I�R�U �D 

�S�R�O�L�W�L�F�D�O �D�Q�G �L�Q�W�H�O�O�H�F�W�X�D�O �S�U�R�M�H�F�W �W�R �U�H���D�S�S�U�R�S�U�L�D�W�H �W�K�H �P�R�V�W �D�G�Y�D�Q�F�H �W�H�F�K�Q�L�F�D�O 

�U�H�V�R�X�U�F�H�V �R�I �1�%�–�& ���Q�D�Q�R�W�H�F�K�Q�R�O�R�J�\�� �E�L�R�W�H�F�K�Q�R�O�R�J�\�� �L�Q�I�R�U�P�D�W�L�R�Q �W�H�F�K�Q�R�O�R�J�\�� 

and cognitive s�F�L�H�Q�F�H�� �L�Q �R�U�G�H�U �W�R �U�H���R�U�L�H�Q�W �
�P�D�Q�N�L�Q�G �W�R�Z�D�U�G�V �W�K�H �Z�R�Q�G�H�U�V �R�I 

�E�R�X�Q�G�O�H�V�V �H�[�W�H�U�L�R�U�L�W�\�� ���„�„�„����

Luciana Parisi presents high frequency trading as an example of an all-machine  

phase transition  of computation that already exceeds the response and deci -

sion time of humans. Parisi argues that computation is generating a mode of 

thought that is autonomous from organic intelligence and the canonical cri -

�W�L�T�X�H �R�I �L�Q�V�W�U�X�P�H�Q�W�D�O �U�D�W�L�R�Q�D�O�L�W�\ �P�X�V�W �E�H �X�S�G�D�W�H�G �D�F�F�R�U�G�L�Q�J�O�\�� �3�D�U�L�V�L �4�Q�G�V �D�Q 

endogenous limit to computational rationality in the notion of the incomput -

able, or the Omega number discovered by the mathematician Gregory Chaitin. 

Taken this intrinsic randomness of computation into account, the critique of 

instrumental rationality needs to be revised: Parisi remarks that the incom -

putable should not be understood “as an error within the system, or a glitch 

�Z�L�W�K�L�Q �W�K�H �F�R�G�L�Q�J �V�W�U�X�F�W�X�U�H�� ���„�†�‡���� �E�X�W �U�D�W�K�H�U �D�V �D �V�W�U�X�F�W�X�U�D�O �D�Q�G �F�R�Q�V�W�L�W�X�W�L�Y�H 

part of computation. Parisi believes that “algorithmic automation coincides 

with a mode of thought, in which incomputable or randomness have become 

�L�Q�W�H�O�O�L�J�L�E�O�H�� �F�D�O�F�X�O�D�E�O�H �E�X�W �Q�R�W �Q�H�F�H�V�V�D�U�L�O�\ �W�R�W�D�O�L�]�D�E�O�H �E�\ �W�H�F�K�Q�R�F�D�S�L�W�D�O�L�V�P�� 

���„�†�‰���� �7�K�H �P�R�U�H �W�H�F�K�Q�R�F�D�S�L�W�D�O�L�V�P �F�R�P�S�X�W�H�V�� �W�K�H �P�R�U�H �U�D�Q�G�R�P�Q�H�V�V �L�V �F�U�H�D�W�H�G 

and the more chaos is embedded within the system. 

�5�H�]�D �1�H�J�D�U�H�V�W�D�Q�L �D�L�P�V �W�R �U�H�L�Q�I�R�U�F�H �W�K�H �D�O�O�L�D�Q�F�H �E�H�W�Z�H�H�Q �P�L�Q�G �I�X�Q�F�W�L�R�Q�D�O�L�V�P 

�D�Q�G �F�R�P�S�X�W�D�W�L�R�Q�D�O�L�V�P �W�K�D�W �Z�D�V �I�R�U�P�D�O�L�]�H�G �E�\ �$�O�D�Q �7�X�U�L�Q�J �L�Q �K�L�V �K�L�V�W�R�U�L�F�D�O 

�H�V�V�D�\ �
�&�R�P�S�X�W�L�Q�J �0�D�F�K�L�Q�H�U�\ �D�Q�G �–�Q�W�H�O�O�L�J�H�Q�F�H�� ���„�Œ�ˆ�ƒ���� �)�X�Q�F�W�L�R�Q�D�O�L�V�P �L�V �W�K�H 

view that the mind can be described in terms of its activities, rather than as 

�D �J�L�Y�H�Q �R�E�M�H�F�W �R�U �L�Q�H�•�D�E�O�H �H�Q�W�L�W�\�� �D�Q�G �L�W�V �K�L�V�W�R�U�\ �F�D�Q �E�H �W�U�D�F�H�G �E�D�F�N �W�R �3�O�D�W�R�� 

the Stoics, Kant, and Hegel. Computationalism is the view that neural states 

can be described also algorithmically and its history passes through scholastic 

�O�R�J�L�F�L�D�Q�V�� �W�K�H �S�U�R�M�H�F�W �R�I mathesis universalis until the revolution of modern 

computation. Negarestani stresses that ”the functionalist and computational 



����

�D�F�F�R�X�Q�W �R�I �W�K�H �P�L�Q�G �L�V �D �S�U�R�J�U�D�P �I�R�U �W�K�H �D�F�W�X�D�O �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �P�L�Q�G �R�X�W�V�L�G�H 

�R�I �L�W�V �Q�D�W�X�U�D�O �K�D�E�L�W�D�W�� ���„�‡�ˆ���� �1�H�J�D�U�H�V�W�D�Q�L �F�R�Q�F�O�X�G�H�V �E�\ �U�H�F�R�U�G�L�Q�J �W�K�H �W�U�D�X�P�D 

caused by the computational constructability of the inhuman  for the galaxy 

of humanism: “What used to be called the human has now evolved beyond 

recognition. Narcissus can no longer see or anticipate his own image in the 

�P�L�U�U�R�U�� ���„�ˆ�‡����

�%�H�Q �:�R�R�G�D�U�G �G�L�V�F�X�V�V�H�V �W�K�H �Q�R�W�L�R�Q �R�I bootstrapping, or  that mental capacities 

and cognitive processes are capable of self-augmentation. 8 He moves from a 

�E�D�V�L�F �G�H�4�Q�L�W�L�R�Q �R�I �V�H�O�I���U�H�5�H�[�L�Y�L�W�\ �W�K�D�W �L�V �I�R�X�Q�G �L�Q �*�H�U�P�D�Q �–�G�H�D�O�L�V�P�� �
�7�K�L�Q�N�L�Q�J 

�D�E�R�X�W �W�K�L�Q�N�L�Q�J �F�D�Q �F�K�D�Q�J�H �R�X�U �W�K�L�Q�N�L�Q�J�� ���„�ˆ�‹���� �:�R�R�G�D�U�G �G�H�4�Q�H�V �W�K�H �D�X�J�P�H�Q�W�D-

tion of intellect in spatial and navigational terms rather than in a qualitative 

�Z�D�\�� �D�V �
�D�X�J�P�H�Q�W�D�W�L�R�Q �L�V �Q�H�L�W�K�H�U �D �P�R�U�H�� �Q�R�U �D �E�H�W�W�H�U�� �E�X�W �D�Q �H�O�V�H�Z�K�H�U�H�� ���„�ˆ�‹����

�$�X�J�P�H�Q�W�D�W�L�R�Q �L�V �D�O�Z�D�\�V �D �S�U�R�F�H�V�V �R�I �D�O�L�H�Q�D�W�L�R�Q �R�I �W�K�H �P�L�Q�G �I�U�R�P �L�W�V�H�O�I�� �D�Q�G 

Woodard illustrates the ontology of bootstrapping also with time-travel para -

�G�R�[�H�V �I�U�R�P �V�F�L�H�Q�F�H �4�F�W�L�R�Q�� �7�K�L�V �S�K�L�O�R�V�R�S�K�\ �R�I �D�X�J�P�H�Q�W�D�W�L�R�Q �L�V �G�L�U�H�F�W�O�\ �W�L�H�G �W�R 

the philosophy of the future that has recently emerged in the neorationalist 

and accelerationist circles. In the words of Negarestani quoted by Woodard: 

“Destiny expresses the reality of time as always in excess of and asymmetrical 

�W�R �R�U�L�J�L�Q�� �L�Q �I�D�F�W�� �D�V �F�D�W�D�V�W�U�R�S�K�L�F �W�R �L�W�� ���„�‰�‡����

�–�Q �W�K�H �W�K�L�U�G �S�D�U�W �
�7�K�H �0�D�W�H�U�L�D�O�L�V�P �R�I �W�K�H �6�R�F�L�D�O �%�U�D�L�Q���� �&�K�D�U�O�H�V �:�R�O�I�H �D�Q�G 

Catherine Malabou submit, respectively, a critique of the transcendental read -

ings of the social brain in philosophy and trauma in psychoanalysis. “Is the 

�E�U�D�L�Q �V�R�P�H�K�R�Z �L�Q�K�H�U�H�Q�W�O�\ �D �X�W�R�S�L�D�Q �W�R�S�R�V�"�� �D�V�N�V �:�R�O�I�H�� �$�J�D�L�Q�V�W �R�O�G �U�H�D�F�W�L�R�Q�V 

that opposed the “authenticity of political theory and praxis to the dangerous 

naturalism of cognitive science,” Wolfe records the rise of a new interest in the 

�L�G�H�D �R�I �W�K�H �V�R�F�L�D�O �E�U�D�L�Q�� �:�R�O�I�H �U�H�I�H�U�V �W�R �D �W�U�D�G�L�W�L�R�Q �W�K�D�W�� �Y�L�D �6�S�L�Q�R�]�D�� �F�U�R�V�V�H�G 

the Soviet neuropsychology of Lev Vygotsky and re-emerged, under com -

�S�O�H�W�H�O�\ �G�L�•�H�U�H�Q�W �F�L�U�F�X�P�V�W�D�Q�F�H�V�� �L�Q �W�K�H �G�H�E�D�W�H �R�Q �W�K�H �J�H�Q�H�U�D�O �L�Q�W�H�O�O�H�F�W �E�\ �–�W�D�O�L�D�Q 

operaismo �L�Q �W�K�H �H�D�U�O�\ �„�Œ�Œ�ƒ�V�� �:�R�O�I�H �K�L�P�V�H�O�I �D�G�Y�R�F�D�W�H�V �W�K�H �L�G�H�D �R�I �W�K�H cultured 

brain �E�\ �9�\�J�R�W�V�N�\�� �
�%�U�D�L�Q�V �D�U�H �F�X�O�W�X�U�D�O�O�\ �V�H�G�L�P�H�Q�W�H�G�� �S�H�U�P�H�D�W�H�G �L�Q �W�K�H�L�U 

�P�D�W�H�U�L�D�O �D�U�F�K�L�W�H�F�W�X�U�H �E�\ �R�X�U �F�X�O�W�X�U�H�� �K�L�V�W�R�U�\ �D�Q�G �V�R�F�L�D�O �R�U�J�D�Q�L�]�D�W�L�R�Q�� �D�Q�G �W�K�L�V 

�V�H�G�L�P�H�Q�W�D�W�L�R�Q �L�V �L�W�V�H�O�I �U�H�5�H�F�W�H�G �L�Q �F�R�U�W�L�F�D�O �D�U�F�K�L�W�H�F�W�X�U�H�� ���„�Š�Š���� �–�Q �9�\�J�R�W�V�N�\�� �W�K�H 

brain is augmented from within by innervating external relations. Interestingly, 

here, the idea of extended cognition is turned outside in to become a sort of 

encephalized sociality. 

In a similar way, Catherine Malabou argues against the impermeability of 

�)�U�H�X�G�L�D�Q �D�Q�G �/�D�F�D�Q�L�D�Q �S�V�\�F�K�R�D�Q�D�O�\�V�L�V �W�R �W�K�H �K�L�V�W�R�U�L�F�D�O�� �V�R�F�L�D�O�� �D�Q�G �S�K�\�V�L�F�D�O 

�F�R�Q�W�L�Q�J�H�Q�F�L�H�V �R�I �W�U�D�X�P�D�� �–�Q �W�K�H �U�H�V�S�R�Q�V�H �W�R �=�L�]�H�N���V �U�H�Y�L�H�Z �R�I �K�H�U �E�R�R�N The 

New Wounded�� �0�D�O�D�E�R�X �V�W�U�H�V�V�H�V �W�K�H �F�R�J�Q�L�W�L�Y�H �G�H�D�G���H�Q�G �I�R�U �S�K�L�O�R�V�R�S�K�\ ���D�V 

��	 �6�H�H �D�O�V�R �W�K�H �Q�R�W�L�R�Q �R�I �E�R�R�W�V�W�U�D�S�S�L�Q�J �E�\ �(�Q�J�H�O�E�D�U�W �„�Œ�‰�… �L�Q �W�K�H �N�H�\�Z�R�U�G �H�Q�W�U�\ �
�$�X�J-

mented Intelligence” at the end of the book. 



����

�P�X�F�K �D�V �I�R�U �S�R�O�L�W�L�F�V�� �W�K�D�W �L�V �U�H�S�U�H�V�H�Q�W�H�G �E�\ �W�K�H �F�R�Q�V�H�U�Y�D�W�L�Y�H �/�D�F�D�Q�L�D�Q �G�L�W�W�R�� 

trauma has always already occurred�� �0�D�O�D�E�R�X �F�U�L�W�L�F�L�]�H�V �W�K�H �L�G�H�D �W�K�D�W �H�[�W�H�U�Q�D�O 

�W�U�D�X�P�D�V �K�D�Y�H �W�R �E�H �U�H�O�D�W�H�G �W�K�H �V�X�E�M�H�F�W���V �S�V�\�F�K�L�F �K�L�V�W�R�U�\ �D�Q�G �F�D�Q�Q�R�W �H�Q�J�H�Q�G�H�U�� 

�R�Q �W�K�H �R�S�S�R�V�L�W�H�� �D �Q�R�Y�H�O �D�Q�G �D�O�L�H�Q �G�L�P�H�Q�V�L�R�Q �R�I �V�X�E�M�H�F�W�L�Y�L�W�\�� �+�H�U �E�R�R�N The New 

Wounded already attempted to draw a “general theory of trauma” by dissolving 

�W�K�H �G�L�V�W�L�Q�F�W�L�R�Q �E�H�W�Z�H�H�Q �E�U�D�L�Q �O�H�V�L�R�Q�V �D�Q�G �
�V�R�F�L�R�S�R�O�L�W�L�F�D�O �W�U�D�X�P�D�V�� ���…�ƒ�ƒ�Š�� �„�ƒ���� 
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The Pigeon in the 
Machine: The Concept of 
Control in Behaviorism 
and Cybernetics 

�$�Q�D���7�H�L�[�H�L�U�D���3�L�Q�W�R��

�%�H�K�D�Y�L�R�U�L�V�P�����O�L�N�H���F�\�E�H�U�Q�H�W�L�F�V�����L�V���E�D�V�H�G���R�Q���D���U�H�F�X�U�V�L�Y�H��

���I�H�H�G�E�D�F�N�����P�R�G�H�O�����N�Q�R�Z�Q���L�Q���E�L�R�O�R�J�\���D�V��reinforcement . 

�6�N�L�Q�Q�H�U���V���G�H�V�F�U�L�S�W�L�R�Q���R�I���R�S�H�U�D�Q�W���E�H�K�D�Y�L�R�U���L�Q���D�Q�L�P�D�O�V��

�L�V���V�L�P�L�O�D�U���W�R���:�L�H�Q�H�U���V���G�H�V�F�U�L�S�W�L�R�Q���R�I���L�Q�I�R�U�P�D�W�L�R�Q���O�R�R�S�V����

Behaviorism and cybernetics have often shared more 

�W�K�D�Q���D�Q���X�Q�F�D�Q�Q�\���D�]�Q�L�W�\�����G�X�U�L�Q�J���:�R�U�O�G���:�D�U���–�–�����E�R�W�K��

�:�L�H�Q�H�U���D�Q�G���6�N�L�Q�Q�H�U���Z�R�U�N�H�G���R�Q���U�H�V�H�D�U�F�K���S�U�R�M�H�F�W�V���I�R�U��

�W�K�H���8���6�����P�L�O�L�W�D�U�\�����:�K�L�O�H���:�L�H�Q�H�U���Z�D�V���D�W�W�H�P�S�W�L�Q�J���W�R��

develop his Anti-Aircraft Predictor (a machine that 

�Z�D�V���V�X�S�S�R�V�H�G���W�R���D�Q�W�L�F�L�S�D�W�H���W�K�H���W�U�D�M�H�F�W�R�U�\���R�I���H�Q�H�P�\��

�S�O�D�Q�H�V�������6�N�L�Q�Q�H�U���Z�D�V���W�U�\�L�Q�J���W�R���G�H�Y�H�O�R�S���D���S�L�J�H�R�Q���J�X�L�G�H�G��

missile. This essay retraces the social and political his -

�W�R�U�\���R�I���E�H�K�D�Y�L�R�U�L�V�P�����F�\�E�H�U�Q�H�W�L�F�V�����D�Q�G���W�K�H���F�R�Q�F�H�S�W�V���R�I��

entropy and order in the life sciences.
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�:�K�H�Q �-�R�K�Q �%�� �:�D�W�V�R�Q �J�D�Y�H �K�L�V �L�Q�D�X�J�X�U�D�O �D�G�G�U�H�V�V �
�3�V�\�F�K�R�O�R�J�\ �D�V �W�K�H �%�H�K�D�Y-

iourist Views It” �� �D�W �&�R�O�X�P�E�L�D �8�Q�L�Y�H�U�V�L�W�\ �L�Q �„�Œ�„�†�� �K�H �S�U�H�V�H�Q�W�H�G �S�V�\�F�K�R�O�R�J�\ �D�V 

discipline whose “theoretical goal is the prediction and control of behaviour.” 

�6�W�U�R�Q�J�O�\ �L�Q�5�X�H�Q�F�H�G �E�\ �–�Y�D�Q �3�D�Y�O�R�Y���V �V�W�X�G�\ �R�I �F�R�Q�G�L�W�L�R�Q�H�G �U�H�5�H�[�H�V�� �:�D�W�V�R�Q 

�Z�D�Q�W�H�G �W�R �F�O�D�L�P �D�Q �R�E�M�H�F�W�L�Y�H �V�F�L�H�Q�W�L�4�F �V�W�D�W�X�V �I�R�U �D�S�S�O�L�H�G �S�V�\�F�K�R�O�R�J�\�� �–�Q �R�U�G�H�U 

�W�R �D�Q�F�K�R�U �S�V�\�F�K�R�O�R�J�\ �4�U�P�O�\ �L�Q �W�K�H �4�H�O�G �R�I �W�K�H �Q�D�W�X�U�D�O �V�F�L�H�Q�F�H�V�� �K�R�Z�H�Y�H�U�� 

psychologists would have to abandon speculation in favor of the experimental 

method.

The concept of control in the life sciences emerged out of the Victorian 

obsession with order. In a society shaped by glaring asymmetries and uneven 

�G�H�Y�H�O�R�S�P�H�Q�W�� �D �P�L�G�G�O�H���F�O�D�V�V �O�L�I�H�V�W�\�O�H �Z�D�V �D�V �S�U�R�P�L�V�L�Q�J �D�V �L�W �Z�D�V �S�U�H�F�D�U�L�R�X�V�� 

�G�R�Z�Q�Z�D�U�G �P�R�E�L�O�L�W�\ �Z�D�V �W�K�H �Q�R�U�P�� �(�F�R�Q�R�P�L�F �L�Q�V�H�F�X�U�L�W�\ �Z�D�V �V�Z�L�I�W�O�\ �V�\�V�W�H�P�D-

�W�L�]�H�G �L�Q�W�R �D �F�R�G�H �R�I �F�R�Q�G�X�F�W �D�Q�G �W�K�H �Q�H�Z�O�\ �I�R�X�Q�G �K�D�E�L�W�V �R�I �K�\�J�L�H�Q�H �H�[�W�U�D�S�R-

�O�D�W�H�G �I�U�R�P �P�H�G�L�F�L�Q�H �W�R �P�R�U�D�O�V�� �%�R�W�K �E�H�K�D�Y�L�R�U�L�V�P �D�Q�G �H�X�J�H�Q�L�F�V �V�W�H�P �R�X�W �R�I 

�D�Q �H�[�F�H�V�V�L�Y�H �S�U�H�R�F�F�X�S�D�W�L�R�Q �Z�L�W�K �S�U�R�4�F�L�H�Q�F�\ �D�Q�G �W�K�H �Q�H�H�G �W�R �F�R�Q�W�U�R�O �S�R�W�H�Q�W�L�D�O 

deviations. Watson, for instance, was convinced that thumb-sucking bred 

�
�P�D�V�W�X�U�E�D�W�R�U�V�� ���%�X�F�N�O�H�\ �„�Œ�‹�Œ�� �„�‰�ˆ��—�W�K�R�X�J�K �W�K�H �4�[�D�W�L�R�Q �Z�L�W�K �R�U�G�H�U �H�[�W�H�Q�G�V 

�P�X�F�K �I�D�U�W�K�H�U �W�K�D�Q �E�L�R�O�R�J�\�� �)�R�U �(�U�Z�L�Q �6�F�K�U�¸�G�L�Q�J�H�U�� �I�R�U �L�Q�V�W�D�Q�F�H�� �O�L�I�H �Z�D�V �V�\�Q-

�R�Q�\�P�R�X�V �Z�L�W�K �R�U�G�H�U�� �H�Q�W�U�R�S�\ �Z�D�V �D �P�H�D�V�X�U�H �R�I �G�H�D�W�K �R�U �G�L�V�R�U�G�H�U�� �1�R�W �R�Q�O�\ 

�E�H�K�D�Y�L�R�U�L�V�P�� �E�X�W �D�O�O �R�W�K�H�U �G�L�V�F�L�S�O�L�Q�D�U�\ �4�H�O�G�V �W�K�D�W �H�P�H�U�J�H�G �L�Q �W�K�H �H�D�U�O�\ �W�Z�H�Q�W�L-

�H�W�K �F�H�Q�W�X�U�\ �L�Q �W�K�H �8�6�$�� �I�U�R�P �P�R�O�H�F�X�O�D�U �E�L�R�O�R�J�\ �W�R �F�\�E�H�U�Q�H�W�L�F�V�� �U�H�Y�R�O�Y�H �D�U�R�X�Q�G 

this same central metaphor.

�$�I�W�H�U �:�R�U�O�G �:�D�U �–�� �X�Q�G�H�U �W�K�H �S�U�H�V�V�X�U�H �R�I �U�D�S�L�G �L�Q�G�X�V�W�U�L�D�O�L�]�D�W�L�R�Q �D�Q�G �P�D�V�V�L�Y�H 

demographic shifts, the old social institutions of family, class, and church 

began to erode. The crisis of authority that ensued led to “ongoing attempts to 

�H�V�W�D�E�O�L�V�K �Q�H�Z �D�Q�G �O�D�V�W�L�Q�J �I�R�U�P�V �R�I �V�R�F�L�D�O �F�R�Q�W�U�R�O�� ���%�X�F�N�O�H�\ �„�Œ�‹�Œ�� �„�„�‡���� �%�H�K�D�Y�L�R�U-

ism was to champion a method through which “coercion from without” is eas -

ily masked as “coercion from within” —two types of constraint that would later 

�E�H �U�H���F�R�Q�F�H�S�W�X�D�O�L�]�H�G �D�V �U�H�V�R�O�X�W�L�R�Q �D�Q�G �P�D�U�N�H�W�H�G �D�V �Y�R�F�D�W�L�R�Q �W�R �D �J�U�R�Z�L�Q�J 

�F�O�D�V�V �R�I �\�R�X�Q�J �S�U�R�I�H�V�V�L�R�Q�D�O�V �D�Q�G �V�H�O�I���P�D�G�H �F�D�U�H�H�U���V�H�H�N�H�U�V ���%�X�F�N�O�H�\ �„�Œ�‹�Œ�� �„�„�†���� 

�:�D�W�V�R�Q���V �V�W�U�D�L�J�K�W�I�R�U�Z�D�U�G �F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q �R�I �
�P�D�Q �D�V �D �P�D�F�K�L�Q�H�� �Z�D�V �W�R �S�U�R�Y�H 

instrumental in sketching out the conceptual framework for the emergence of 

a novel technology of the self devoted to social control. 

�<�H�W �Z�K�D�W �G�R�H�V �L�W �P�H�D�Q �W�R �L�G�H�Q�W�L�I�\ �K�X�P�D�Q �E�H�L�Q�J�V �Z�L�W�K �P�H�F�K�D�Q�L�V�P�V�" �:�K�D�W �G�R�H�V 

�L�W �P�H�D�Q �W�R �H�V�W�D�E�O�L�V�K �V�L�P�L�O�D�U�L�W�L�H�V �E�H�W�Z�H�H�Q �O�L�Y�L�Q�J �W�L�V�V�X�H �D�Q�G �H�O�H�F�W�U�R�Q�L�F �F�L�U�F�X�L�W�U�\�" 

�0�D�F�K�L�Q�H�V �D�U�H �S�D�V�V�L�Y�H �L�Q �W�K�H�L�U �D�F�W�L�Y�L�W�\�� �W�K�H�\ �D�U�H �U�H�S�O�L�F�D�E�O�H �D�Q�G �S�U�H�G�L�F�W�D�E�O�H�� 

�D�Q�G �P�D�G�H �R�X�W �R�I �S�D�U�W�V �V�X�F�K �D�V �F�R�J�V �D�Q�G �Z�K�H�H�O�V�� �W�K�H�\ �F�D�Q �E�H �D�V�V�H�P�E�O�H�G �D�Q�G 

re-assembled. Machines, one could say, are the ideal slaves, and slavery is 

��	 �7�K�L�V �Z�D�V �W�K�H �4�U�V�W �R�I �D �V�H�U�L�H�V �R�I �O�H�F�W�X�U�H�V �W�K�D�W �O�D�W�H�U �E�H�F�D�P�H �N�Q�R�Z�Q �D�V �W�K�H �
�%�H�K�D�Y�L�R�X�U�L�V�W 

Manifesto.”



����

the political unconscious behind every attempt to automate the production 

process. 

�7�K�H �V�F�L�H�Q�W�L�4�F �4�H�O�G �R�I �D�S�S�O�L�H�G �S�V�\�F�K�R�O�R�J�\ �D�S�S�H�D�O�H�G �W�R �D�Q �H�P�H�U�J�L�Q�J �W�H�F�K�Q�R�F-

racy, because it promised to prevent social tensions from taking on a political 

form, thereby managing social mobility in a society that would only let people 

�X�S �W�K�H �O�D�G�G�H�U �D �I�H�Z �D�W �D �W�L�P�H ���%�X�F�N�O�H�\ �„�Œ�‹�Œ�� �„�„�†���� �%�H�K�D�Y�L�R�U�L�V�P�� �D�V �:�D�W�V�R�Q 

explicitly stated, was strictly “non-political,” which is not to say that it would 

forsake authoritarianism and regimentation. Pre-emptive psychological 

testing would detect any inklings of “conduct deviation,” “emotional upsets,” 

�
�X�Q�V�W�D�Q�G�D�U�G�L�]�H�G �V�H�[ �U�H�D�F�W�L�R�Q�V�� �R�U �
�W�U�X�D�Q�F�\���� �D�Q�G �Z�D�U�U�D�Q�W �D �S�U�R�F�H�V�V �R�I �U�H�F�R�Q-

�G�L�W�L�R�Q�L�Q�J �W�R �S�X�U�J�H �
�X�Q�V�R�F�L�D�O �Z�D�\�V �R�I �E�H�K�D�Y�L�Q�J�� ���%�X�F�N�O�H�\ �„�Œ�‹�Œ�� �„�ˆ�…���� �'�H�Y�H�O�R�S�L�Q�J 

�L�Q �S�D�U�D�O�O�H�O �W�R �W�K�H �4�U�V�W �5�H�G �6�F�D�U�H�� �E�H�K�D�Y�L�R�U�L�V�P �L�V �Q�R�W �D �V�F�L�H�Q�W�L�4�F �G�R�F�W�U�L�Q�H�� �L�W �L�V �D 

�S�R�O�L�W�L�F�D�O �S�R�V�L�W�L�R�Q�� �-�X�V�W �D�V �W�K�H �U�K�H�W�R�U�L�F �R�I �%�U�L�W�L�V�K �3�D�U�O�L�D�P�H�Q�W�D�U�L�D�Q�L�V�P �V�R�X�J�K�W �W�R 

�V�W�D�Y�H �R�• �W�K�H �)�U�H�Q�F�K �U�H�Y�R�O�X�W�L�R�Q�� �W�K�H �U�K�H�W�R�U�L�F �R�I �$�P�H�U�L�F�D�Q �O�L�E�H�U�D�O�L�V�P �P�D�V�N�V �W�K�H 

fear of communist contagion: The imperatives of individualism and meritoc -

racy urge individuals to rise from their class rather than with it. 

�'�R�J�V�����5�D�W�V�����D�Q�G���D���%�D�E�\���%�R�\

�%�H�K�D�Y�L�R�U�L�V�P �K�D�G �D�Q �X�Q�H�D�V�\ �U�H�O�D�W�L�R�Q�V�K�L�S �Z�L�W�K �W�K�H �P�D�Q �Z�K�R �Z�D�V �F�U�H�G�L�W�H�G �W�R 

�K�D�Y�H �I�R�X�Q�G�H�G �L�W�� �W�K�H �5�X�V�V�L�D�Q �S�K�\�V�L�R�O�R�J�L�V�W �–�Y�D�Q �3�D�Y�O�R�Y�� �)�R�O�O�R�Z�L�Q�J �W�K�H �S�X�E�O�L�F�D-

�W�L�R�Q �R�I �:�D�W�V�R�Q���V �L�Q�D�X�J�X�U�D�O �D�G�G�U�H�V�V�� �L�Q �„�Œ�„�‰�� �W�K�H �F�R�Q�G�L�W�L�R�Q�D�O �U�H�5�H�[ �E�H�J�D�Q �W�R �E�H 

�U�R�X�W�L�Q�H�O�\ �P�H�Q�W�L�R�Q�H�G �L�Q �$�P�H�U�L�F�D�Q �W�H�[�W�E�R�R�N�V�� �H�Y�H�Q �W�K�R�X�J�K �Y�H�U�\ �I�H�Z �S�V�\�F�K�R�O�R-

�J�L�V�W�V �K�D�G �G�R�Q�H �H�[�S�H�U�L�P�H�Q�W�D�O �Z�R�U�N �R�Q �F�R�Q�G�L�W�L�R�Q�L�Q�J ���5�X�L�] �H�W �D�O�� �…�ƒ�ƒ�†���� �3�D�Y�O�R�Y 

only visited the United States on two occasions . On �W�K�H �V�H�F�R�Q�G �L�Q �„�Œ�…�Œ�� he 

was invited to  the  �Œth�b�–�Q�W�H�U�Q�D�W�L�R�Q�D�O �&�R�Q�J�U�H�V�V �R�I �3�V�\�F�K�R�O�R�J�\ �D�W �<�D�O�H �D�Q�G �W�K�H 

�„�†th International Congress of Physiology at Harvard. In his acceptance letter, 

however, he noted, “I am not a psychologist. I am not quite sure whether 

my contribution would be acceptable to psychologists and would be found 

interesting to them. It is pure physiology—physiology of the functions of the 

�K�L�J�K�H�U �Q�H�U�Y�R�X�V �V�\�V�W�H�P���Q�R�W �S�V�\�F�K�R�O�R�J�\�� ���3�D�U�H �„�Œ�Œ�ƒ�� �‰�‡�‹���� �7�K�R�X�J�K �E�H�K�D�Y�L�R�U-

ism had eagerly adopted the experimental method and technical vocabulary 

�
�H�P�H�U�J�L�Q�J �I�U�R�P �3�D�Y�O�R�Y���V �O�D�E�R�U�D�W�R�U�\���� �W�K�L�V �
�S�U�R�F�H�V�V �R�I �O�L�Q�J�X�L�V�W�L�F �L�P�S�R�U�W�D�W�L�R�Q �G�L�G 

�Q�R�W �V�L�J�Q�L�I�\ �W�K�H �D�F�F�H�S�W�D�Q�F�H �R�I �W�K�H �5�X�V�V�L�D�Q���V �W�K�H�R�U�H�W�L�F�D�O �S�R�L�Q�W�V �R�I �Y�L�H�Z�� ���5�X�L�] �H�W 

�D�O�� �…�ƒ�ƒ�†���� �3�D�Y�O�R�Y���V �W�H�F�K�Q�L�T�X�H �R�I �F�R�Q�G�L�W�L�R�Q�L�Q�J �Z�D�V �D�G�R�S�W�H�G �Q�R�W �E�H�F�D�X�V�H �L�W �Z�D�V 

�M�X�G�J�H�G �Y�D�O�X�D�E�O�H �I�R�U �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �W�K�H �Q�H�U�Y�R�X�V �V�W�L�P�X�O�L�� �E�X�W �U�D�W�K�H�U �I�R�U �
�P�D�N-

�L�Q�J �D�Q �R�E�M�H�F�W�L�Y�H �H�[�S�O�D�Q�D�W�L�R�Q �R�I �O�H�D�U�Q�L�Q�J �S�U�R�F�H�V�V�H�V �S�R�V�V�L�E�O�H�� ���5�X�L�] �H�W �D�O�� �…�ƒ�ƒ�†���� 

�$�P�H�U�L�F�D�Q �S�V�\�F�K�R�O�R�J�\ �Z�D�V �Q�R�W �S�D�U�W�L�F�X�O�D�U�O�\ �L�Q�W�H�U�H�V�W�H�G �L�Q �Y�L�V�F�H�U�D�O �D�Q�G �J�O�D�Q�G�X�O�D�U 

responses. Instead, researchers focused on explanatory models that could 

account for the stimulus/response relation, and on the consequences of 

�E�H�K�D�Y�L�R�U�D�O �S�D�W�W�H�U�Q�V�� �7�K�H �L�Q�5�X�H�Q�F�H �R�I �3�D�Y�O�R�Y �L�Q �$�P�H�U�L�F�D�Q �S�V�\�F�K�R�O�R�J�\ �L�V �
�D�E�R�Y�H 

all, a consequence of the very characteristics of that psychology, already 

�H�V�W�D�E�O�L�V�K�H�G �L�Q �D �W�U�D�G�L�W�L�R�Q �Z�L�W�K �D�Q �L�Q�W�H�U�H�V�W �L�Q �O�H�D�U�Q�L�Q�J�� �L�Q�W�R �Z�K�L�F�K �3�D�Y�O�R�Y���V �Z�R�U�N 



����

�Z�D�V �L�Q�F�R�U�S�R�U�D�W�H�G �P�D�L�Q�O�\ �D�V �D �P�R�G�H�O �R�I �R�E�M�H�F�W�L�Y�L�W�\ �D�Q�G �D�V �D �G�H�P�R�Q�V�W�U�D�W�L�R�Q �R�I 

�W�K�H �I�H�D�V�L�E�L�O�L�W�\ �R�I �:�D�W�V�R�Q���V �R�O�G �G�H�V�L�U�H �W�R �P�D�N�H �S�V�\�F�K�R�O�R�J�\ �D �W�U�X�H �Q�D�W�X�U�D�O �V�F�L-

�H�Q�F�H�� ���5�X�L�] �H�W �D�O�� �…�ƒ�ƒ�†����

�$�O�W�K�R�X�J�K �:�D�W�V�R�Q �V�H�H�P�H�G �W�R �S�U�D�L�V�H �3�D�Y�O�R�Y���V �F�R�P�S�D�U�D�W�L�Y�H �V�W�X�G�\ �R�I �W�K�H �S�V�\�F�K�R-

logical responses between higher mammals and humans, he never manifested 

the intention to pursue such a route. Instead, he focused on how social agents 

�F�R�X�O�G �V�K�D�S�H �F�K�L�O�G�U�H�Q���V �G�L�V�S�R�V�L�W�L�R�Q�V �W�K�U�R�X�J�K �W�K�H �P�H�W�K�R�G �K�H �K�D�G �E�R�U�U�R�Z�H�G 

�I�U�R�P �3�D�Y�O�R�Y�� �–�Q �K�L�V �
�/�L�W�W�O�H �$�O�E�H�U�W �(�[�S�H�U�L�P�H�Q�W���� �:�D�W�V�R�Q �D�Q�G �K�L�V �D�V�V�L�V�W�D�Q�W �5�R�V�D�O�L�H 

�5�D�\�Q�H�U �W�U�L�H�G �W�R �F�R�Q�G�L�W�L�R�Q �D�Q �H�O�H�Y�H�Q���P�R�Q�W�K���R�O�G �L�Q�I�D�Q�W �W�R �I�H�D�U �V�W�L�P�X�O�L �W�K�D�W �K�H 

�Z�R�X�O�G�Q���W �K�D�Y�H �Q�R�U�P�D�O�O�\ �E�H�H�Q �S�U�H�G�L�V�S�R�V�H�G �W�R �E�H �D�I�U�D�L�G �R�I�� �/�L�W�W�O�H �$�O�E�H�U�W �Z�D�V �4�U�V�W 

presented with several furry lab animals, among them  �Z�D�V �D �Z�K�L�W�H �U�D�W�� �$�I�W�H�U 

�K�D�Y�L�Q�J �H�V�W�D�E�O�L�V�K�H�G �W�K�D�W �/�L�W�W�O�H �$�O�E�H�U�W �K�D�G �Q�R �S�U�H�Y�L�R�X�V �D�Q�[�L�H�W�\ �F�R�Q�F�H�U�Q�L�Q�J �W�K�H 

�D�Q�L�P�D�O�� �:�D�W�V�R�Q �D�Q�G �5�D�\�Q�H�U �E�H�J�D�Q �D �V�H�U�L�H�V �R�I �W�H�V�W�V �W�K�D�W �V�R�X�J�K�W �W�R �D�V�V�R�F�L�D�W�H 

the presence of the rat with a loud, unexpected noise, which Watson would 

elicit by striking a steel bar with a hammer. Upon hearing the noise, the child 

�V�K�R�Z�H�G �F�O�H�D�U �V�L�J�Q�V �R�I �G�L�V�W�U�H�V�V�� �F�U�\�L�Q�J �F�R�P�S�X�O�V�L�Y�H�O�\�� �$�I�W�H�U �D �V�H�T�X�H�Q�F�H �R�I �W�U�L�D�O�V 

�L�Q �Z�K�L�F�K �W�K�H �W�Z�R �V�W�L�P�X�O�L �Z�H�U�H �S�D�L�U�H�G ���W�K�H �U�D�W �D�Q�G �W�K�H �F�O�D�Q�J�L�Q�J �V�R�X�Q�G���� �/�L�W�W�O�H 

�$�O�E�H�U�W �Z�D�V �D�J�D�L�Q �S�U�H�V�H�Q�W�H�G �Z�L�W�K �W�K�H �U�D�W �D�O�R�Q�H�� �7�K�L�V �W�L�P�H �D�U�R�X�Q�G �K�R�Z�H�Y�H�U�� �W�K�H 

�F�K�L�O�G �V�H�H�P�H�G �F�O�H�D�U�O�\ �D�J�L�W�D�W�H�G �D�Q�G �G�L�V�W�U�H�V�V�H�G�� �5�H�S�O�D�F�L�Q�J �W�K�H �U�D�W �Z�L�W�K �D �U�D�E�E�L�W 

�D�Q�G �D �V�P�D�O�O �G�R�J�� �:�D�W�V�R�Q �D�O�V�R �H�V�W�D�E�O�L�V�K�H�G �W�K�D�W �/�L�W�W�O�H �$�O�E�H�U�W �K�D�G �J�H�Q�H�U�D�O�L�]�H�G �K�L�V 

fear to all furry animals. Though the experiment was never successfully repro -

�G�X�F�H�G�� �:�D�W�V�R�Q �E�H�F�D�P�H �F�R�Q�Y�L�Q�F�H�G �W�K�D�W �L�W �Z�R�X�O�G �E�H �S�R�V�V�L�E�O�H �W�R �G�H�4�Q�H �S�V�\�F�K�R�O-

ogy as the study of the acquisition and deployment of habits. 

�–�Q �W�K�H �Z�D�N�H �R�I �:�D�W�V�R�Q���V �H�[�S�H�U�L�P�H�Q�W�V�� �$�P�H�U�L�F�D�Q �S�V�\�F�K�R�O�R�J�L�V�W�V �E�H�J�D�Q �W�R �W�U�H�D�W 

all forms of learning as skills —�I�U�R�P �
�P�D�]�H �U�X�Q�Q�L�Q�J �L�Q �U�D�W�V �� �� �� �W�R �W�K�H �J�U�R�Z�W�K 

�R�I �D �S�H�U�V�R�Q�D�O�L�W�\ �S�D�W�W�H�U�Q�� ���0�L�O�O�V �„�Œ�Œ�‹�� �‹�‡���� �)�R�U �W�K�H �E�H�K�D�Y�L�R�U�L�V�W �P�R�Y�H�P�H�Q�W�� �E�R�W�K 

�D�Q�L�P�D�O �D�Q�G �K�X�P�D�Q �E�H�K�D�Y�L�R�U �F�R�X�O�G �E�H �H�Q�W�L�U�H�O�\ �H�[�S�O�D�L�Q�H�G �L�Q �W�H�U�P�V �R�I �U�H�5�H�[�H�V�� 

�V�W�L�P�X�O�X�V���U�H�V�S�R�Q�V�H �D�V�V�R�F�L�D�W�L�R�Q�V�� �D�Q�G �W�K�H �H�•�H�F�W�V �R�I �U�H�L�Q�I�R�U�F�L�Q�J �D�J�H�Q�W�V �X�S�R�Q 

�W�K�H�P�� �)�R�O�O�R�Z�L�Q�J �:�D�W�V�R�Q���V �I�R�R�W�V�W�H�S�V�� �%�X�U�U�K�X�V �)�U�H�G�H�U�L�F �6�N�L�Q�Q�H�U �U�H�V�H�D�U�F�K�H�G 

�K�R�Z �V�S�H�F�L�4�F �H�[�W�H�U�Q�D�O �V�W�L�P�X�O�L �D�•�H�F�W�H�G �O�H�D�U�Q�L�Q�J �X�V�L�Q�J �D �P�H�W�K�R�G �W�K�D�W �K�H �W�H�U�P�H�G 

“operant conditioning.” While classic —or Pavlovian —conditioning simply pairs 

�D �V�W�L�P�X�O�X�V �D�Q�G �D �U�H�V�S�R�Q�V�H�� �L�Q �R�S�H�U�D�Q�W �F�R�Q�G�L�W�L�R�Q�L�Q�J�� �W�K�H �D�Q�L�P�D�O���V �E�H�K�D�Y�L�R�U �L�V 

initially spontaneous, but the feedback that it elicits reinforces or inhibits the 

�U�H�F�X�U�U�H�Q�F�H �R�I �F�H�U�W�D�L�Q �D�F�W�L�R�Q�V�� �(�P�S�O�R�\�L�Q�J �D �F�K�D�P�E�H�U�� �Z�K�L�F�K �E�H�F�D�P�H �N�Q�R�Z�Q 

�D�V �W�K�H �6�N�L�Q�Q�H�U �%�R�[�� �6�N�L�Q�Q�H�U �F�R�X�O�G �V�F�K�H�G�X�O�H �U�H�Z�D�U�G�V �D�Q�G �H�V�W�D�E�O�L�V�K �U�X�O�H�V���� �$�Q 

animal could be conditioned for many days, each time following the same 

�S�U�R�F�H�G�X�U�H�� �X�Q�W�L�O �D �J�L�Y�H�Q �S�D�W�W�H�U�Q �R�I �E�H�K�D�Y�L�R�U �Z�D�V �V�W�D�E�L�O�L�]�H�G�� 

�:�K�D�W �E�H�K�D�Y�L�R�U�L�V�W�V �I�D�L�O�H�G �W�R �U�H�D�O�L�]�H �Z�D�V �W�K�D�W �R�Q�O�\ �X�Q�G�H�U �O�D�E�R�U�D�W�R�U�\ �F�R�Q�G�L�W�L�R�Q�V 

�F�D�Q �W�K�H �V�S�H�F�L�4�F �V�W�L�P�X�O�L �S�U�R�G�X�F�H �D �S�D�U�W�L�F�X�O�D�U �R�X�W�F�R�P�H �$�V �0�L�O�O�V ���„�Œ�Œ�‹�� �„�…�‡�� �Q�R�W�H�V�� 

��	 �7�K�H �R�U�L�J�L�Q�D�O �6�N�L�Q�Q�H�U �%�R�[ �K�D�G �D �O�H�Y�H�U �D�Q�G �D �I�R�R�G �W�U�D�\�� �D�Q�G �D �K�X�Q�J�U�\ �U�D�W �F�R�X�O�G �J�H�W �I�R�R�G 

delivered to the tray by learning to press the lever. 



����

“[i]n real life situations, by contrast, we can seldom identify reinforcing events 

and give a precise, moment-to-moment account of how reinforcers shape 

behaviour.” Outside of the laboratory, the same response can be the outcome 

�R�I �Z�L�G�H�O�\ �G�L�•�H�U�H�Q�W �D�Q�W�H�F�H�G�H�Q�W�V�� �D�Q�G �R�Q�H �V�L�Q�J�O�H �F�D�X�V�H �L�V �Q�R�W�R�U�L�R�X�V�O�\ �K�D�U�G �W�R 

�L�G�H�Q�W�L�I�\�� �$�O�O �L�Q �D�O�O�� �
One can use the principle of operant conditioning as an 

explanatory principle only if one has created beforehand a situation in which 

�R�S�H�U�D�Q�W �S�U�L�Q�F�L�S�O�H�V �P�X�V�W �D�S�S�O�\�� ���0�L�O�O�V �„�Œ�Œ�‹�� �„�‡�„����

�1�R�W �V�X�U�S�U�L�V�L�Q�J�O�\�� �E�R�W�K �:�D�W�V�R�Q �D�Q�G �6�N�L�Q�Q�H�U �S�X�W �I�R�U�W�K �I�X�O�O�\ �5�H�V�K�H�G���R�X�W �4�F�W�L�R�Q�D�O 

�D�F�F�R�X�Q�W�V �R�I �E�H�K�D�Y�L�R�U�L�V�W �X�W�R�S�L�D�V�� �:�D�W�V�R�Q�� �L�Q �K�L�V �V�H�U�L�H�V �R�I �D�U�W�L�F�O�H�V �I�R�U �+�D�U�S�H�U���V 

�P�D�J�D�]�L�Q�H�� �D�Q�G �6�N�L�Q�Q�H�U�� �L�Q �K�L�V �„�Œ�‡�‹ �Q�R�Y�H�O Walden Two. The similarities are 

striking, though Skinner lacks the callous misogyny and casual cruelty of his 

�I�R�U�H�U�X�Q�Q�H�U�� �)�R�U �E�R�W�K �D�X�W�K�R�U�V�� �F�U�L�P�H �L�V �D �I�X�Q�F�W�L�R�Q �R�I �I�U�H�H�G�R�P�� �–�I �V�R�F�L�D�O �E�H�K�D�Y-

ior is not managed, one can expect an increase in the number of social ills: 

�X�Q�U�X�O�L�Q�H�V�V�� �F�U�L�P�H�� �S�R�Y�H�U�W�\�� �Z�D�U�� �D�Q�G �W�K�H �O�L�N�H�� �6�R�F�L�D�O�L�]�L�Q�J �S�H�R�S�O�H �L�Q �D�Q �D�S�S�U�R�S�U�L-

ate manner, however, requires absolute control over the educational process. 

�%�H�K�D�Y�L�R�U�L�V�W �X�W�R�S�L�D �W�K�X�V �L�Q�Y�R�O�Y�H�V �W�K�H �V�X�U�U�H�Q�G�H�U �R�I �H�G�X�F�D�W�L�R�Q �W�R �D �W�H�F�K�Q�R�F�U�D�W�L�F 

hierarchy, which would dispense with representative institutions and due 

�S�R�O�L�W�L�F�D�O �S�U�R�F�H�V�V ���%�X�F�N�O�H�\ �„�Œ�‹�Œ�� �„�‰�ˆ���� 

�$�S�R�O�L�W�L�F�L�V�P�� �D�V �Z�H �K�D�Y�H �D�O�U�H�D�G�\ �Q�R�W�H�G�� �G�R�H�V �Q�R�W �L�Q�G�L�F�D�W�H �W�K�D�W �D �V�R�F�L�H�W�\ �L�V 

devoid of coercion. Instead of representing social struggles as antagonistic, 

�D�O�R�Q�J �W�K�H �0�D�U�[�L�V�W �P�R�G�H�O �R�I �F�O�D�V�V �F�R�Q�5�L�F�W�� �E�H�K�D�Y�L�R�U�L�V�W�V �V�X�F�K �D�V �:�D�W�V�R�Q �D�Q�G 

�6�N�L�Q�Q�H�U �U�H�5�H�F�W�H�G �W�K�H �H�W�K�R�V �R�I �V�H�O�I���G�L�V�F�L�S�O�L�Q�H �D�Q�G �H�]�F�L�H�Q�F�\ �H�V�S�R�X�V�H�G �E�\ �V�R�F�L�D�O 

�S�O�D�Q�H�U�V �D�Q�G �W�H�F�K�Q�R�F�U�D�W�V�� �%�H�K�D�Y�L�R�U�L�V�W �X�W�R�S�L�D�V�� �D�V �%�X�F�N�O�H�\ ���„�Œ�‹�Œ�� �„�‰�ˆ�� �Q�R�W�H�V�� 

�
�Z�R�U�V�K�L�S�S�H�G �H�]�F�L�H�Q�F�\ �D�O�R�Q�H���� �W�D�F�L�W�O�\ �L�J�Q�R�U�H�G �D�Q�\ �F�R�Q�F�H�S�W�L�R�Q �R�I �J�R�R�G �D�Q�G 

�H�Y�L�O�� �D�Q�G �
�Z�H�L�J�K�>�H�G�@ �W�K�H�L�U �M�X�G�J�P�H�Q�W�V �R�Q �D �V�F�D�O�H �W�K�D�W �P�H�D�V�X�U�H�G �R�Q�O�\ �G�H�J�U�H�H�V �R�I 

order and disorder.”

�3�L�J�H�R�Q�V�����6�H�U�Y�R�V�����D�Q�G���.�D�P�L�N�D�]�H���3�L�O�R�W�V��

Much the same as behaviorism, cybernetics is also predicated on input-output 

�D�Q�D�O�\�V�H�V�� �6�N�L�Q�Q�H�U���V �G�H�V�F�U�L�S�W�L�R�Q �R�I �R�S�H�U�D�Q�W �E�H�K�D�Y�L�R�U �D�V �D �U�H�S�H�U�W�R�L�U�H �R�I �S�R�V�V�L�E�O�H 

�D�F�W�L�R�Q�V�� �V�R�P�H �R�I �Z�K�L�F�K �D�U�H �V�H�O�H�F�W�H�G �E�\ �U�H�L�Q�I�R�U�F�H�P�H�Q�W�� �L�V �Q�R�W �X�Q�O�L�N�H �:�L�H�Q�H�U���V 

�G�H�V�F�U�L�S�W�L�R�Q �R�I �L�Q�I�R�U�P�D�W�L�R�Q �O�R�R�S�V�� �%�H�K�D�Y�L�R�U�L�V�P�� �M�X�V�W �O�L�N�H �F�\�E�H�U�Q�H�W�L�F�V�� �L�V �E�D�V�H�G 

�R�Q �D �U�H�F�X�U�V�L�Y�H ���I�H�H�G�E�D�F�N�� �P�R�G�H�O�� �Z�K�L�F�K �L�V �N�Q�R�Z�Q �L�Q �%�L�R�O�R�J�\ �D�V �U�H�L�Q�I�R�U�F�H-

ment. To boot, behaviorism and cybernetics have often shared more than an 

�X�Q�F�D�Q�Q�\ �D�]�Q�L�W�\�� �'�X�U�L�Q�J �:�R�U�O�G �:�D�U �–�– �E�R�W�K �1�R�U�E�H�U�W �:�L�H�Q�H�U �D�Q�G �%�� �)�� �6�N�L�Q-

�Q�H�U �Z�R�U�N�H�G �R�Q �S�D�U�D�O�O�H�O �U�H�V�H�D�U�F�K �S�U�R�M�H�F�W�V �I�R�U �W�K�H �8���6�� �P�L�O�L�W�D�U�\�� �:�K�L�O�H �:�L�H�Q�H�U�� 

�W�R�J�H�W�K�H�U �Z�L�W�K �H�Q�J�L�Q�H�H�U �-�X�O�L�D�Q �%�L�J�H�O�R�Z�� �Z�D�V �D�W�W�H�P�S�W�L�Q�J �W�R �G�H�Y�H�O�R�S �K�L�V anti-air -

craft predictor  ���$�$��predictor ���� �D �P�D�F�K�L�Q�H �W�K�D�W �Z�D�V �V�X�S�S�R�V�H�G �W�R �D�Q�W�L�F�L�S�D�W�H �W�K�H 

�W�U�D�M�H�F�W�R�U�\ �R�I �H�Q�H�P�\ �S�O�D�Q�H�V�� �6�N�L�Q�Q�H�U �Z�D�V �W�U�\�L�Q�J �W�R �G�H�Y�H�O�R�S �D �S�L�J�H�R�Q���J�X�L�G�H�G 

missile. 



����

�7�K�H �L�G�H�D �I�R�U �3�U�R�M�H�F�W �3�L�J�H�R�Q ���Z�K�L�F�K �Z�D�V �O�D�W�H�U �U�H�Q�D�P�H�G �3�U�R�M�H�F�W �2�U�F�R�Q�� �I�U�R�P 

�
�2�5�J�D�Q�L�F �&�2�1�W�U�R�O���� �D�I�W�H�U �6�N�L�Q�Q�H�U �F�R�P�S�O�D�L�Q�H�G �W�K�D�W �Q�R�E�R�G�\ �W�R�R�N �K�L�P �V�H�U�L�R�X�V�O�\�� 

�S�U�H�G�D�W�H�V �W�K�H �$�P�H�U�L�F�D�Q �S�D�U�W�L�F�L�S�D�W�L�R�Q �L�Q �W�K�H �Z�D�U�� �\�H�W �W�K�H �-�D�S�D�Q�H�V�H �N�D�P�L�N�D�]�H 

�D�W�W�D�F�N�V �L�Q �„�Œ�‡�‡ �J�D�Y�H �W�K�H �S�U�R�M�H�F�W �D �U�H�Q�H�Z�H�G �E�R�R�V�W�� While  �W�K�H �N�D�P�L�N�D�]�H �S�L�O�R�W�V 

�G�L�G �Q�R�W �V�L�J�Q�L�4�F�D�Q�W�O�\ �L�P�S�D�F�W �W�K�H �F�R�X�U�V�H �R�I �W�K�H �Z�D�U�� �W�K�H�L�U �S�V�\�F�K�R�O�R�J�L�F�D�O �V�L�J�Q�L�4-

cance cannot be overestimated. �$�O�W�K�R�X�J�K the Japanese soldiers were often 

�G�H�S�L�F�W�H�G �D�V �O�L�F�H�� �R�U �Y�H�U�P�L�Q�� �W�K�H �N�D�P�L�N�D�]�H �U�H�S�U�H�V�H�Q�W�H�G �W�K�H �H�Y�H�Q �P�R�U�H �X�Q�V�H�W-

tling identity between the organic and the mechanic. 

�7�H�F�K�Q�L�F�D�O�O�\ �V�S�H�D�N�L�Q�J�� �H�Y�H�U�\ �P�H�F�K�D�Q�L�V�P �X�V�X�U�S�V �D �K�X�P�D�Q �I�X�Q�F�W�L�R�Q�� �)�D�F�H�G �Z�L�W�K 

the cultural interdiction to produce his own slave-soldiers, Skinner reportedly 

�S�O�H�G�J�H�G �W�R �
�S�U�R�Y�L�G�H �D �F�R�P�S�H�W�H�Q�W �V�X�E�V�W�L�W�X�W�H�� �I�R�U �W�K�H �K�X�P�D�Q �N�D�P�L�N�D�]�H�� �7�K�H 

�3�U�R�M�H�F�W �3�L�J�H�R�Q �W�H�D�P �E�H�J�D�Q �W�R �W�U�D�L�Q �S�L�J�H�R�Q�V �W�R �S�H�F�N �Z�K�H�Q �W�K�H�\ �V�D�Z �D �W�D�U�J�H�W 

�W�K�U�R�X�J�K �D �E�X�O�O���V���H�\�H�� �7�K�H �E�L�U�G�V �Z�H�U�H �W�K�H�Q �K�D�U�Q�H�V�V�H�G �W�R �D �K�R�L�V�W �V�R �W�K�D�W �W�K�H 

�S�H�F�N�L�Q�J �P�R�Y�H�P�H�Q�W�V �S�U�R�Y�L�G�H�G �W�K�H �V�L�J�Q�D�O�V �W�R �F�R�Q�W�U�R�O �W�K�H �P�L�V�V�L�O�H�� �$�V �O�R�Q�J �D�V �W�K�H 

�S�H�F�N�V �U�H�P�D�L�Q�H�G �L�Q �W�K�H �F�H�Q�W�H�U �R�I �W�K�H �V�F�U�H�H�Q�� �W�K�H �P�L�V�V�L�O�H �Z�R�X�O�G �5�\ �V�W�U�D�L�J�K�W�� �E�X�W 

�S�H�F�N�V �R�•���F�H�Q�W�H�U �Z�R�X�O�G �F�D�X�V�H �W�K�H �V�F�U�H�H�Q �W�R �W�L�O�W, which would then cause the 

missile to change course and slowly travel toward  its designated target  via a 

�F�R�Q�Q�H�F�W�L�R�Q �W�R �W�K�H �P�L�V�V�L�O�H���V �5�L�J�K�W �F�R�Q�W�U�R�O�V�� �6�N�L�Q�Q�H�U���V �S�L�J�H�R�Q�V �S�U�R�Y�H�G �U�H�O�L�D�E�O�H 

under stress, acceleration, pressure , �D�Q�G �W�H�P�S�H�U�D�W�X�U�H �G�L�•�H�U�H�Q�F�H�V�� �–�Q �W�K�H �I�R�O-

�O�R�Z�L�Q�J �P�R�Q�W�K�V�� �K�R�Z�H�Y�H�U�� �D�V �6�N�L�Q�Q�H�U���V �S�U�R�M�H�F�W �Z�D�V �V�W�L�O�O �I�D�U �I�U�R�P �E�H�L�Q�J �R�S�H�U�D-

�W�L�Y�H�� �6�N�L�Q�Q�H�U �Z�D�V �D�V�N�H�G �W�R �S�U�R�G�X�F�H �T�X�D�Q�W�L�W�D�W�L�Y�H �G�D�W�D �W�K�D�W �F�R�X�O�G �E�H �D�Q�D�O�\�]�H�G 

at the MIT Servomechanisms Laboratory. Skinner allegedly deplored being 

forced to assume the language of servo-engineering, and scorned the usage 

�R�I �W�H�U�P�V �V�X�F�K �D�V �
�V�L�J�Q�D�O�� �D�Q�G �
�L�Q�I�R�U�P�D�W�L�R�Q���� �3�U�R�M�H�F�W �3�L�J�H�R�Q �H�Q�G�H�G �X�S �E�H�L�Q�J 

�F�D�Q�F�H�O�O�H�G �R�Q �2�F�W�R�E�H�U �‹�� �„�Œ�‡�‡�� �E�H�F�D�X�V�H �W�K�H �P�L�O�L�W�D�U�\ �E�H�O�L�H�Y�H�G �W�K�D�W �L�W �K�D�G �Q�R 

immediate promise for combat application.

�–�Q �W�K�H �P�H�D�Q�W�L�P�H�� �:�L�H�Q�H�U���V �W�H�D�P �Z�D�V �W�U�\�L�Q�J �W�R �V�L�P�X�O�D�W�H �W�K�H �I�R�X�U �G�L�•�H�U�H�Q�W �W�\�S�H�V 

�R�I �W�U�D�M�H�F�W�R�U�L�H�V �W�K�D�W �D�Q �H�Q�H�P�\ �S�O�D�Q�H �F�R�X�O�G �W�D�N�H �L�Q �L�W�V �D�W�W�H�P�S�W �W�R �H�V�F�D�S�H �D�U�W�L�O-

�O�H�U�\ �4�U�H�� �Z�L�W�K �W�K�H �K�H�O�S �R�I �D �G�L�•�H�U�H�Q�W�L�D�O �D�Q�D�O�\�]�H�U�� �$�V �*�D�O�L�V�R�Q �Q�R�W�H�V�� �
�K�H�U�H �Z�D�V �D 

�S�U�R�E�O�H�P �V�L�P�X�O�W�D�Q�H�R�X�V�O�\ �S�K�\�V�L�F�D�O �D�Q�G �S�K�\�V�L�R�O�R�J�L�F�D�O�� �W�K�H �S�L�O�R�W�� �5�\�L�Q�J �D�P�L�G�V�W �W�K�H 

�H�[�S�O�R�V�L�R�Q �R�I �5�D�N�� �W�K�H �W�X�U�E�X�O�H�Q�F�H �R�I �D�L�U�� �D�Q�G �W�K�H �V�Z�H�H�S �R�I �V�H�D�U�F�K�O�L�J�K�W�V�� �W�U�\�L�Q�J 

�W�R �J�X�L�G�H �D�Q �D�L�U�S�O�D�Q�H �W�R �D �W�D�U�J�H�W�� ���„�Œ�Œ�‡���� �8�Q�G�H�U �W�K�H �V�W�U�D�L�Q �R�I �F�R�P�E�D�W �F�R�Q�G�L�W�L�R�Q�V�� 

�K�X�P�D�Q �E�H�K�D�Y�L�R�U �L�V �H�D�V�\ �W�R �V�F�D�O�H �G�R�Z�Q �W�R �D �O�L�P�L�W�H�G �Q�X�P�E�H�U �R�I �U�H�5�H�[ �U�H�D�F�W�L�R�Q�V�� 

Commenting on the analogy between the mechanical and the human behavior 

�S�D�W�W�H�U�Q�� �:�L�H�Q�H�U �F�R�Q�F�O�X�G�H�G �W�K�D�W �W�K�H �S�L�O�R�W���V �H�Y�D�V�L�R�Q �W�H�F�K�Q�L�T�X�H�V �Z�R�X�O�G �I�R�O�O�R�Z �W�K�H 

same feedback principles that regulated the actions of servomechanisms—an 

idea he would swiftly extrapolate into a more general physiological theory. 

�7�K�R�X�J�K �:�L�H�Q�H�U���V �4�Q�G�L�Q�J�V �H�P�H�U�J�H�G �R�X�W �R�I �K�L�V �V�W�X�G�L�H�V �L�Q �H�Q�J�L�Q�H�H�U�L�Q�J�� �
�W�K�H �:�L�H-

ner predictor is based on good behaviourist ideas, since it tries to predict the 

future actions of an organism not by studying the structure of the organism, 

�E�X�W �E�\ �V�W�X�G�\�L�Q�J �W�K�H �S�D�V�W �E�H�K�D�Y�L�R�X�U �R�I �W�K�H �R�U�J�D�Q�L�V�P�� ���F�R�U�U�H�V�S�R�Q�G�H�Q�F�H �Z�L�W�K �6�W�L-

�E�L�W�] �T�X�R�W�H�G �L�Q �*�D�O�L�V�R�Q �„�Œ�Œ�‡���� �)�H�H�G�E�D�F�N �L�Q �:�L�H�Q�H�U���V �G�H�4�Q�L�W�L�R�Q �L�V �
�W�K�H �S�U�R�S�H�U�W�\ 



����

�R�I �E�H�L�Q�J �D�E�O�H �W�R �D�G�M�X�V�W �I�X�W�X�U�H �F�R�Q�G�X�F�W �E�\ �S�D�V�W �S�H�U�I�R�U�P�D�Q�F�H�� ���:�L�H�Q�H�U �„�Œ�‹�‹�� 

�†�†���� �:�L�H�Q�H�U �D�O�V�R �D�G�R�S�W�H�G �W�K�H �I�X�Q�F�W�L�R�Q�D�O �D�Q�D�O�\�V�L�V �W�K�D�W �D�F�F�R�P�S�D�Q�L�H�V �E�H�K�D�Y�L�R�U-

ism—dealing with observable behavior alone, and the view that all behavior 

�L�V �L�Q�W�U�L�Q�V�L�F�D�O�O�\ �J�R�D�O���R�U�L�H�Q�W�H�G �D�Q�G���R�U �S�X�U�S�R�V�H�I�X�O�� �$ �I�U�R�J �D�L�P�L�Q�J �D�W �D �5�\ �D�Q�G �D 

target-seeking missile are teleological mechanisms: both gather information in 

�R�U�G�H�U �W�R �U�H�D�G�M�X�V�W �W�K�H�L�U �F�R�X�U�V�H �R�I �D�F�W�L�R�Q�� �6�L�P�L�O�D�U�L�W�L�H�V �Q�R�W�Z�L�W�K�V�W�D�Q�G�L�Q�J�� �:�L�H�Q�H�U 

�Q�H�Y�H�U �J�D�Y�H �E�H�K�D�Y�L�R�U�L�V�W�V �D�Q�\ �F�U�H�G�L�W�� �L�Q�V�W�H�D�G �R�•�H�U�L�Q�J �W�K�H�P �R�Q�O�\ �G�L�V�S�D�U�D�J�L�Q�J 

criticism. 

�–�Q �„�Œ�‡�† �W�K�H �$�$��predictor  �Z�D�V �D�E�D�Q�G�R�Q�H�G �D�V �W�K�H �1�D�W�L�R�Q�D�O �'�H�I�H�Q�V�H �5�H�V�H�D�U�F�K 

�&�R�P�P�L�W�W�H�H �F�R�Q�F�H�Q�W�U�D�W�H�G �R�Q �W�K�H �P�R�U�H �V�X�F�F�H�V�V�I�X�O �0�Œ�� �W�K�H �J�X�Q �G�L�U�H�F�W�R�U �W�K�D�W 

�3�D�U�N�L�Q�V�R�Q�� �/�R�Y�H�O�O�� �%�O�D�F�N�P�D�Q�� �%�R�G�H, �D�Q�G �6�K�D�Q�Q�R�Q �K�D�G �E�H�H�Q �G�H�Y�H�O�R�S�L�Q�J �D�W �%�H�O�O 

�/�D�E�V�� �$ �V�W�U�D�W�H�J�L�F �I�D�L�O�X�U�H�� �P�X�F�K �O�L�N�H �3�U�R�M�H�F�W �3�L�J�H�R�Q�� �W�K�H �$�$���S�U�H�G�L�F�W�R�U �F�R�X�O�G �K�D�Y�H 

ended up in the dustbin of military history, had the encounter with physiology 

not proven decisive in  �:�L�H�Q�H�U���V �G�H�V�F�U�L�S�W�L�R�Q �R�I �P�D�Q���P�D�F�K�L�Q�H �L�Q�W�H�U�D�F�W�L�R�Q�V �D�V �D 

�X�Q�L�4�H�G �H�T�X�D�W�L�R�Q�� �Z�K�L�F�K �K�H �Z�H�Q�W �R�Q �W�R �G�H�Y�H�O�R�S �E�R�W�K �D�V �P�D�W�K�H�P�D�W�L�F�D�O �P�R�G�H�O 

and as a rhetorical device. 

Circuits and the Soviets

�5�D�W�K�H�U �W�K�D�Q �D�Q�\ �U�H�O�L�D�E�O�H �D�Q�W�L���D�L�U�F�U�D�I�W �D�U�W�L�O�O�H�U�\�� �Z�K�D�W �H�P�H�U�J�H�G �R�X�W �R�I �W�K�H �$�$��

�S�U�R�M�H�F�W �Z�D�V �:�L�H�Q�H�U���V �U�H���F�R�Q�F�H�S�W�X�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �W�H�U�P �
�L�Q�I�R�U�P�D�W�L�R�Q,” which he 

�Z�D�V �D�E�R�X�W �W�R �W�U�D�Q�V�I�R�U�P �L�Q�W�R �D �V�F�L�H�Q�W�L�4�F �F�R�Q�F�H�S�W���� Information—heretofore a 

concept with a vague meaning—had begun to be treated as a statistical prop -

erty, exacted by the mathematical analyses of a time-series. This paved the 

�Z�D�\ �I�R�U �L�Q�I�R�U�P�D�W�L�R�Q �W�R �E�H �G�H�4�Q�H�G �D�V �D �P�D�W�K�H�P�D�W�L�F�D�O �H�Q�W�L�W�\�� 

Simply put, this is what cybernetics is: the treatment of feedback as a con -

�F�H�S�W�X�D�O �D�E�V�W�U�D�F�W�L�R�Q�� �<�H�W�� �E�\ �V�X�J�J�H�V�W�L�Q�J �
�H�Y�H�U�\�W�K�L�Q�J �L�Q �W�K�H �X�Q�L�Y�H�U�V�H �F�D�Q �E�H 

modelled into a system of information,” cybernetics also entails a “powerful 

metaphysics, whose essence —in spite of all the ensuing debates—always 

�U�H�P�D�L�Q�H�G �H�O�X�V�L�Y�H�� ���0�L�Q�G�H�O�O�� �6�H�J�D�O �D�Q�G �*�H�U�R�Y�L�W�F�K �…�ƒ�ƒ�†�� �‰�Š���� One could even say 

�W�K�D�W �F�\�E�H�U�Q�H�W�L�F�V �L�V �W�K�H �F�R�Q�5�D�W�L�R�Q �R�I �V�H�Y�H�U�D�O �V�F�L�H�Q�W�L�4�F �4�H�O�G�V �L�Q�W�R �D �S�R�Z�H�U�I�X�O 

exegetical model, which Wiener sustained with his personal charisma. Wiener 

was, after all, “a visionary who could articulate the larger implications of the 

�F�\�E�H�U�Q�H�W�L�F �S�D�U�D�G�L�J�P �D�Q�G �P�D�N�H �F�O�H�D�U �L�W�V �F�R�V�P�L�F �V�L�J�Q�L�4�F�D�Q�F�H�� ���+�D�\�O�H�V �„�Œ�Œ�Œ�� 

�Š���� �(�[�S�O�D�L�Q�L�Q�J �W�K�H �F�D�U�G�L�Q�D�O �Q�R�W�L�R�Q�V �R�I �V�W�D�W�L�V�W�L�F�D�O �P�H�F�K�D�Q�L�F�V �W�R �W�K�H �O�D�\�P�H�Q�� �K�H 

�G�U�H�Z �D �V�W�U�D�L�J�K�W�I�R�U�Z�D�U�G�� �\�H�W �G�U�D�P�D�W�L�F �D�Q�D�O�R�J�\�� �H�Q�W�U�R�S�\ �L�V �
�Q�D�W�X�U�H���V �W�H�Q�G�H�Q�F�\ �W�R 

�G�H�J�U�D�G�H �W�K�H �R�U�J�D�Q�L�]�H�G �D�Q�G �G�H�V�W�U�R�\ �W�K�H �P�H�D�Q�L�Q�J�I�X�O���� �W�K�X�V �
�W�K�H �V�W�D�E�O�H �V�W�D�W�H �R�I �D 

�O�L�Y�L�Q�J �R�U�J�D�Q�L�V�P �L�V �W�R �E�H �G�H�D�G�� ���:�L�H�Q�H�U �„�Œ�‰�„�� �ˆ�‹���� �$�E�V�W�U�D�F�W �D�Q�G �D�Y�D�Q�W���J�D�U�G�H �D�U�W�� 

�K�H �Z�R�X�O�G �O�D�W�H�U �K�L�Q�W�� �D�U�H �
�D �1�L�D�J�D�U�D �R�I �L�Q�F�U�H�D�V�L�Q�J �H�Q�W�U�R�S�\�� ���:�L�H�Q�H�U �„�Œ�‹�‹�� �„�†�‡����

��	 �$�V �*�D�O�L�V�R�Q �„�Œ�Œ�‡ �Q�R�W�H�V�� �:�L�H�Q�H�U���V �Q�R�Y�H�O �X�V�D�J�H �R�I �W�K�H �W�H�U�P �L�Q�I�R�U�P�D�W�L�R�Q �H�P�H�U�J�H�V �L�Q 

�1�R�Y�H�P�E�H�U �„�Œ�‡�ƒ �L�Q �D �O�H�W�W�H�U �W�R �0�–�7���V �6�D�P�X�H�O �+�� �&�D�O�G�Z�H�O�O��



����

�
�(�Q�W�U�R�S�\���� �Z�K�L�F�K �Z�R�X�O�G �E�H�F�R�P�H �D �N�H�\ �F�R�Q�F�H�S�W �I�R�U �F�\�E�H�U�Q�H�W�L�F�V�� �Z�D�V �4�U�V�W 

�D�S�S�O�L�H�G �W�R �E�L�R�O�R�J�\ �E�\ �W�K�H �S�K�\�V�L�F�L�V�W �(�U�Z�L�Q �6�F�K�U�¸�G�L�Q�J�H�U�� �:�K�L�O�H �D�W�W�H�P�S�W�L�Q�J �W�R 

�X�Q�L�I�\ �W�K�H �G�L�V�F�L�S�O�L�Q�D�U�\ �4�H�O�G�V �R�I �E�L�R�O�R�J�\ �D�Q�G �S�K�\�V�L�F�V�� �6�F�K�U�¸�G�L�Q�J�H�U �I�H�O�W �F�R�Q�I�U�R�Q�W�H�G 

with a paradox. The relative stability of living organisms was in apparent con -

tradiction with the Second Law of Thermodynamics, which states that since 

energy is more easily lost than gained, the tendency of any closed system is 

to dissipate energy over time, thus increasing its entropy. How are thus living 

�R�U�J�D�Q�L�V�P�V �D�E�O�H �W�R �
�R�E�Y�L�D�W�H �W�K�H�L�U �L�Q�H�Y�L�W�D�E�O�H �W�K�H�U�P�D�O �G�H�D�W�K�� ���*�H�U�R�Y�L�W�F�K �…�ƒ�ƒ�…�� 

�‰�ˆ���" �6�F�K�U�¸�G�L�Q�J�H�U �V�R�O�Y�H�G �K�L�V �S�X�]�]�O�H �E�\ �U�H�F�D�V�W�L�Q�J �R�U�J�D�Q�L�V�P�V �D�V �W�K�H�U�P�R�G�\�Q�D�P�L�F 

systems that extract “orderliness” from their environment in order to counter -

act increasing entropy. This idea entailed a curious conclusion: the fundamen -

tal divide between living and non-living was not to be found between organ -

�L�V�P�V �D�Q�G �P�D�F�K�L�Q�H�V �E�X�W �E�H�W�Z�H�H�Q �R�U�G�H�U �D�Q�G �F�K�D�R�V�� �)�R�U �6�F�K�U�¸�G�L�Q�J�H�U�� �H�Q�W�U�R�S�\ 

�E�H�F�D�P�H �D �P�H�D�V�X�U�H �R�I �G�L�V�R�U�G�H�U ���*�H�U�R�Y�L�W�F�K �…�ƒ�ƒ�…�� �‰�ˆ����

�6�F�K�U�¸�G�L�Q�J�H�U���V �L�Q�F�X�U�V�L�R�Q�V �L�Q�W�R �W�K�H �4�H�O�G �R�I �O�L�I�H �V�F�L�H�Q�F�H�V �Z�H�U�H �U�H�E�X�•�H�G �E�\ �E�L�R�O�R-

gists and his theories were found to be wanting. His translation of biological 

�F�R�Q�F�H�S�W�V �L�Q�W�R �W�K�H �O�H�[�L�F�R�Q �R�I �S�K�\�V�L�F�V �Z�R�X�O�G �K�D�Y�H �D �P�D�M�R�U �L�P�S�D�F�W �K�R�Z�H�Y�H�U�� �D�V 

�6�F�K�U�¸�G�L�Q�J�H�U �L�Q�W�U�R�G�X�F�H�G �L�Q�W�R �W�K�H �V�F�L�H�Q�W�L�4�F �G�L�V�F�R�X�U�V�H �W�K�H �F�U�X�F�L�D�O �D�Q�D�O�R�J�\�� �Z�K�L�F�K 

�Z�R�X�O�G �J�U�R�X�Q�G �W�K�H �4�H�O�G �R�I �P�R�O�H�F�X�O�D�U �E�L�R�O�R�J�\�� �
�W�K�H �F�K�U�R�P�R�V�R�P�H �D�V �D �P�H�V�V�D�J�H 

�Z�U�L�W�W�H�Q �L�Q �F�R�G�H�� ���*�H�U�R�Y�L�W�F�K �…�ƒ�ƒ�…�� �‰�Š����

�7�K�H �F�R�G�H �P�H�W�D�S�K�R�U �Z�D�V �F�R�Q�V�S�L�F�X�R�X�V�O�\ �G�H�U�L�Y�H�G �I�U�R�P �W�K�H �Z�D�U �H�•�R�U�W�V �D�Q�G �W�K�H�L�U 

system of encoding and decoding military messages. Claude Shannon, a cryp -

tologist, had also extrapolated the code metaphor to encompass all human 

communication, and like Schrödinger, he employed the concept of entropy in 

a broader sense, as a measure of uncertainty. Oblivious to the fact that the 

continuity Schrödinger had sketched between physics and biology was almost 

entirely metaphorical, Wiener would later describe the message as a form of 

�R�U�J�D�Q�L�]�D�W�L�R�Q�� �V�W�D�W�L�Q�J �W�K�D�W �L�Q�I�R�U�P�D�W�L�R�Q �L�V �W�K�H �R�S�S�R�V�L�W�H �R�I �H�Q�W�U�R�S�\�� 

�(�P�E�R�O�G�H�Q�H�G �E�\ �:�L�H�Q�H�U���V �R�E�V�H�U�Y�D�W�L�R�Q�V �R�Q �W�K�H �H�S�L�V�W�H�P�R�O�R�J�L�F�D�O �U�H�O�H�Y�D�Q�F�H �R�I 

�W�K�H �Q�H�Z �4�H�O�G�� �W�K�H �S�U�H�V�X�S�S�R�V�L�W�L�R�Q�V �W�K�D�W �X�Q�G�H�U�S�L�Q�Q�H�G �W�K�H �V�W�X�G�\ �R�I �W�K�H�U�P�R�G�\-

namic systems spread to evolutionary biology, neuroscience, anthropology, 

�S�V�\�F�K�R�O�R�J�\�� �O�D�Q�J�X�D�J�H �V�W�X�G�L�H�V�� �H�F�R�O�R�J�\�� �S�R�O�L�W�L�F�V�� �D�Q�G �H�F�R�Q�R�P�\�� �%�H�W�Z�H�H�Q �„�Œ�‡�† 

�D�Q�G �„�Œ�ˆ�‡ �W�H�Q �F�R�Q�I�H�U�H�Q�F�H�V �X�Q�G�H�U �W�K�H �K�H�D�G�L�Q�J �
�&�\�E�H�U�Q�H�W�L�F�V: Circular Causal, and 

�)�H�H�G�E�D�F�N �0�H�F�K�D�Q�L�V�P�V �L�Q �%�L�R�O�R�J�L�F�D�O �D�Q�G �6�R�F�L�D�O �6�\�V�W�H�P�V�� �Z�H�U�H �K�H�O�G �D�W �W�K�H �0�D�F�\ 

�)�R�X�Q�G�D�W�L�R�Q�� �V�S�R�Q�V�R�U�H�G �E�\ �-�R�V�L�D�K �0�D�F�\ �-�U�� �7�K�H �F�R�Q�W�U�L�E�X�W�L�Q�J �V�F�K�R�O�D�U�V �W�U�L�H�G �W�R 

develop a universal theory of regulation and control, applicable to economic 

as well as mental processes, and to sociological as well as aesthetic phenom -

ena. Contemporary art, for instance, was described as an operationally closed 

system, which reduces the complexity of its environment according to a pro -

gram it devises for itself  ���/�D�Q�G�J�U�D�I �…�ƒ�ƒ�Œ�� �„�Š�Œ���…�ƒ�‡���� �%�H�K�D�Y�L�R�U�L�V�P���W�K�H �W�K�H�R�U�\ 

�Z�K�L�F�K �K�D�G �4�U�V�W �D�U�W�L�F�X�O�D�W�H�G �W�K�H �D�V�S�L�U�D�W�L�R�Q �W�R �I�R�U�P�X�O�D�W�H �D �V�L�Q�J�O�H �H�Q�F�R�P�S�D�V�V�L�Q�J 

theory for all human and animal behavior, based on the analogy between man 



����

and machine —�Z�D�V �4�Q�D�O�O�\ �D�V�V�L�P�L�O�D�W�H�G �L�Q�W�R �W�K�H �V�W�U�D�L�Q �R�I �F�\�E�H�U�Q�H�W�L�F�V�� �Z�K�L�F�K 

became known as cognitivism. 

�%�\ �W�K�H �H�D�U�O�\ �„�Œ�ˆ�ƒ�V�� �W�K�H �R�Q�W�R�O�R�J�\ �R�I �P�D�Q �E�H�F�D�P�H �H�T�X�D�W�H�G �Z�L�W�K �W�K�H �I�X�Q�F�W�L�R�Q�D�O�L�W�\ 

of programming  based on  �:��  �5�R�V�V �$�V�K�E�\���V �D�Q�G �&�O�D�X�G�H �6�K�D�Q�Q�R�Q���V �L�Q�I�R�U�P�D�W�L�R�Q 

theory.  Molecular and evolutionary biology treated genetic information as an 

essential code , the body being but its carrier. Cognitive science and neurobiol -

ogy described consciousness as the processing of formal symbols and logical 

inferences, operating under the assumption that the brain is analogous to 

computer hardware and that the mind is analogous to computer software. In 

�W�K�H �„�Œ�ˆ�ƒ�V�� �1�R�U�E�H�U�W �:�L�H�Q�H�U �K�D�G �V�X�J�J�H�V�W�H�G �W�K�D�W �L�W �Z�D�V �W�K�H�R�U�H�W�L�F�D�O�O�\ �S�R�V�V�L�E�O�H �W�R 

telegraph a human being, and that it was only a matter of time until the neces -

�V�D�U�\ �W�H�F�K�Q�R�O�R�J�\ �Z�R�X�O�G �E�H�F�R�P�H �D�Y�D�L�O�D�E�O�H ���:�L�H�Q�H�U �„�Œ�‹�‹�� �„�ƒ�†���� �–�Q �W�K�H �„�Œ�‹�ƒ�V�� �V�F�L-

entists argued that it would soon be possible to upload human consciousness 

�D�Q�G �K�D�Y�H �R�Q�H���V �J�U�D�Q�G�P�R�W�K�H�U �U�X�Q �R�Q �:�L�Q�G�R�Z�V���R�U �V�W�R�U�H�G �R�Q �D �5�R�S�S�\ �G�L�V�N�� 

�6�F�L�H�Q�F�H �4�F�W�L�R�Q �E�U�L�P�P�H�G �Z�L�W�K �I�D�Q�W�D�V�L�H�V �R�I �L�P�P�R�U�W�D�O �O�L�I�H �D�V �L�Q�I�R�U�P�D�W�L�R�Q�D�O �F�R�G�H�� 

Stephen Wolfram even went so far as to claim that reality is a program run by 

�D �F�R�V�P�L�F �F�R�P�S�X�W�H�U�� �&�R�Q�V�F�L�R�X�V�Q�H�V�V �L�V �E�X�W �W�K�H �
�X�V�H�U���V �L�O�O�X�V�L�R�Q���� �W�K�H �L�Q�W�H�U�I�D�F�H�� �V�R 

to speak.

�%�X�W �W�K�H �G�H�E�D�W�H �F�R�Q�F�H�U�Q�L�Q�J �W�K�H �V�L�P�L�O�D�U�L�W�L�H�V �D�Q�G �G�L�•�H�U�H�Q�F�H�V �E�H�W�Z�H�H�Q �O�L�Y�L�Q�J �W�L�V-

sue and electronic circuitry also gave rise to darker man-machine fantasies: 

�]�R�P�E�L�H�V�� �O�L�Y�L�Q�J �G�R�O�O�V�� �U�R�E�R�W�V�� �E�U�D�L�Q �Z�D�V�K�L�Q�J�� �D�Q�G �K�\�S�Q�R�W�L�V�P�� �$�Q�L�P�L�V�P �L�V �F�R�U�U�H-

lated with the problem of agency: who or what can be said to have volition is a 

question that involves a transfer of purpose from the animate to the inani -

�P�D�W�H�� �
�2�X�U �F�R�Q�V�F�L�R�X�V�Q�H�V�V �R�I �Z�L�O�O �L�Q �D�Q�R�W�K�H�U �S�H�U�V�R�Q���� �:�L�H�Q�H�U �D�U�J�X�H�G�� �
�L�V �M�X�V�W 

that sense of encountering a self-maintaining mechanism aiding or opposing 

�R�X�U �D�F�W�L�R�Q�V�� �%�\ �S�U�R�Y�L�G�L�Q�J �V�X�F�K �D �V�H�O�I���V�W�D�E�L�O�L�]�L�Q�J �U�H�V�L�V�W�D�Q�F�H�� �W�K�H �D�L�U�S�O�D�Q�H �D�F�W�V �D�V 

if it had purpose, in short, as if it were inhabited by a Gremlin.” This Gremlin, 

“the servomechanical enemy, became . . . the prototype for human physiology 

�D�Q�G�� �X�O�W�L�P�D�W�H�O�\�� �I�R�U �D�O�O �R�I �K�X�P�D�Q �Q�D�W�X�U�H�� ���*�D�O�L�V�R�Q �„�Œ�Œ�‡����

�'�H�4�Q�L�Q�J �S�H�D�F�H �D�V �D �V�W�D�W�H �R�I �G�\�Q�D�P�L�F �H�T�X�L�O�L�E�U�L�X�P�� �F�\�E�H�U�Q�H�W�L�F�V �S�U�R�Y�H�G �W�R �E�H 

�D�Q �H�•�H�F�W�L�Y�H �W�R�R�O �W�R �H�V�F�D�S�H �I�U�R�P �D �Y�H�U�W�L�F�D�O�� �D�X�W�K�R�U�L�W�D�U�L�D�Q �V�\�V�W�H�P�� �D�Q�G �W�R �H�Q�W�H�U 

�D �K�R�U�L�]�R�Q�W�D�O�� �V�H�O�I���U�H�J�X�O�D�W�L�Q�J �R�Q�H�� �0�D�Q�\ �P�H�P�E�H�U�V �R�I �W�K�H �E�X�G�G�L�Q�J �F�R�X�Q�W�H�U�F�X�O-

�W�X�U�H �Z�H�U�H �G�U�D�Z�Q �W�R �L�W�V �S�U�R�P�L�V�H �R�I �V�S�R�Q�W�D�Q�H�R�X�V �R�U�J�D�Q�L�]�D�W�L�R�Q �D�Q�G �K�D�U�P�R�Q�L�R�X�V 

�R�U�G�H�U�� �7�K�L�V �R�U�G�H�U �Z�D�V �D�O�U�H�D�G�\ �L�Q �S�O�D�F�H �L�Q �$�G�D�P �6�P�L�W�K���V �G�H�V�F�U�L�S�W�L�R�Q �R�I �I�U�H�H��

�P�D�U�N�H�W �L�Q�W�H�U�D�F�W�L�R�Q�� �K�R�Z�H�Y�H�U�� �5�H�J�X�O�D�W�L�Q�J �G�H�Y�L�F�H�V���H�V�S�H�F�L�D�O�O�\ �D�I�W�H�U �:�D�W�W�V���V 

�L�Q�F�R�U�S�R�U�D�W�L�R�Q �R�I �W�K�H �J�R�Y�H�U�Q�R�U �L�Q�W�R �W�K�H �V�W�H�D�P �H�Q�J�L�Q�H �L�Q �W�K�H �„�Š�‹�ƒ�V—had been 

correlated with a political rhetoric, which spoke of “dynamic equilibrium,” 

“checks and balances,” “self-regulation,” and “supply and demand” ever since 

�W�K�H �G�D�Z�Q �R�I �%�U�L�W�L�V�K �O�L�E�H�U�D�O�L�V�P ���0�D�\�U �„�Œ�‹�‰�� �„�†�Œ���‡�ƒ���� Similarly, the notion of a 

feedback loop between organism and environment was already present in 

the theories of both Malthus and Darwin, and, as already mentioned, �$�G�D�P 

�6�P�L�W�K���V �F�O�D�V�V�L�F �G�H�4�Q�L�W�L�R�Q �R�I �W�K�H �I�U�H�H �P�D�U�N�H�W���D �E�O�D�Q�N �V�O�D�W�H �W�K�D�W �E�U�D�F�N�H�W�V �R�X�W 
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society and culture—also happens to be the underlying principle of the Skin -

�Q�H�U �%�R�[ �H�[�S�H�U�L�P�H�Q�W�V�� 

Unsurprisingly, the abstractions performed by science have materially con -

�F�U�H�W�H �H�•�H�F�W�V�� �7�K�H �Q�R�W�L�R�Q �R�I �D �F�K�D�R�W�L�F�� �G�H�W�H�U�L�R�U�D�W�L�Q�J �X�Q�L�Y�H�U�V�H�� �L�Q �Z�K�L�F�K �V�P�D�O�O 

enclaves of orderly life are increasingly under siege, 4 echoed the fears of com -

�P�X�Q�L�V�W �F�R�Q�W�D�J�L�R�Q �D�Q�G �W�K�H �X�U�J�H �W�R �K�D�O�W �W�K�H �5�H�G �7�L�G�H�� �7�K�H �F�D�O�F�X�O�D�W�L�R�Q �R�I �Q�X�F�O�H�D�U 

�P�L�V�V�L�O�H �W�U�D�M�H�F�W�R�U�L�H�V�� �W�K�H �'�L�V�W�D�Q�F�H �(�D�U�O�\ �:�D�U�Q�L�Q�J �/�L�Q�H�� �D�Q�G �W�K�H �G�H�Y�H�O�R�S�P�H�Q�W 

of deterrence theory, together with operations research and game theory, 

�Z�H�U�H �D�O�O �G�H�Y�R�W�H�G �W�R �S�U�H�G�L�F�W�L�Q�J �W�K�H �F�R�P�L�Q�J �F�U�L�V�L�V�� �<�H�W �S�U�H�G�L�F�W�L�R�Q �L�V �D�O�V�R �D�Q �D�F�W 

of violence that re-inscribes the past onto the future, foreclosing history. The 

war that had initially been waged to “make the world safe for democracy” had 

also “involved a sweeping suspension of social liberties, and brought about a 

�P�D�V�V�L�Y�H �U�H�J�L�P�H�Q�W�D�W�L�R�Q �R�I �$�P�H�U�L�F�D�Q �O�L�I�H�� ���%�X�F�N�O�H�\ �„�Œ�‹�Œ�� �„�„�‡����

�$�W �O�H�Q�J�W�K�� �F�\�E�H�U�Q�H�W�L�F�V �Z�H�Q�W �R�Q �W�R �E�H�F�R�P�H �W�K�H �V�F�L�H�Q�W�L�4�F �L�G�H�R�O�R�J�\ �R�I �Q�H�R�O�L�E�H�U-

alism, the denouement of which was the late-eighties notion of the “end of 

history” 5 that imposed the wide cultural convergence of an iterative liberal 

�H�F�R�Q�R�P�\ �D�V �W�K�H �4�Q�D�O �I�R�U�P �R�I �K�X�P�D�Q �J�R�Y�H�U�Q�P�H�Q�W�� �–�Q �„�Œ�Œ�Š�� Wired �P�D�J�D�]�L�Q�H 

�U�D�Q �D �F�R�Y�H�U �V�W�R�U�\ �W�L�W�O�H�G �
�7�K�H �/�R�Q�J �%�R�R�P���� �Z�K�R�V�H �K�H�D�G�H�U �U�H�D�G�� �
�:�H���U�H �I�D�F�L�Q�J 

�W�Z�H�Q�W�\���4�Y�H �\�H�D�U�V �R�I �S�U�R�V�S�H�U�L�W�\�� �I�U�H�H�G�R�P�� �D�Q�G �D �E�H�W�W�H�U �H�Q�Y�L�U�R�Q�P�H�Q�W �I�R�U �W�K�H 

�Z�K�R�O�H �Z�R�U�O�G�� �<�R�X �J�R�W �D �S�U�R�E�O�H�P �Z�L�W�K �W�K�D�W�"�� �–�Q �W�K�H �Z�D�N�H �R�I �W�K�H �8�6�6�5���V �G�H�P�L�V�H 

�D�Q�G �W�K�H �I�D�O�O �R�I �W�K�H �%�H�U�O�L�Q �:�D�O�O�� �
�7�K�H �/�R�Q�J �%�R�R�P��  �F�O�D�L�P�H�G �W�K�D�W�� �Q�R �O�R�Q�J�H�U 

encumbered by political strife and ideological antagonism, the world would 

witness unending market-driven prosperity and unabated growth. Though 

�I�U�R�P �R�X�U �F�X�U�U�H�Q�W �V�W�D�Q�G�S�R�L�Q�W �W�K�H �D�U�W�L�F�O�H���V �F�O�D�L�P�V �V�H�H�P �V�R�P�H�Z�K�D�W �O�X�G�L�F�U�R�X�V�� �L�W�V 

brand of market-besotted optimism shaped the mindset of the nineties. It also 

gave rise to  �Z�K�D�W �Z�R�X�O�G �E�H�F�R�P�H �N�Q�R�Z�Q �D�V �W�K�H �&�D�O�L�I�R�U�Q�L�D�Q �–�G�H�R�O�R�J�\�� �D �Z�H�D�N 

�X�W�R�S�L�D �W�K�D�W�b�L�J�Q�R�U�H�G �W�K�H �
�F�R�Q�W�U�D�G�L�F�W�L�R�Q �D�W �W�K�H �F�H�Q�W�H�U �R�I �W�K�H �$�P�H�U�L�F�D�Q �G�U�H�D�P�� 

�V�R�P�H �L�Q�G�L�Y�L�G�X�D�O�V �F�D�Q �S�U�R�V�S�H�U �R�Q�O�\ �D�W �W�K�H �H�[�S�H�Q�V�H �R�I �R�W�K�H�U�V�� ���%�D�U�E�U�R�R�N �D�Q�G 

�&�D�P�H�U�R�Q �„�Œ�Œ�‰���� Unlike social or psychic systems, thermodynamic systems are 

�Q�R�W �V�X�E�M�H�F�W �W�R �G�L�D�O�H�F�W�L�F�D�O �W�H�Q�V�L�R�Q�V�� �1�R�U �G�R �W�K�H�\ �H�[�S�H�U�L�H�Q�F�H �K�L�V�W�R�U�L�F�D�O �F�K�D�Q�J�H�� 

They only accumulate a remainder—a kind of refuse—or they increase in 

entropy. Unable to account for the belligerent bodies of the North Korean and 

�W�K�H �9�L�H�W �&�R�Q�J�� �R�U �W�K�H �G�H�V�W�L�W�X�W�H �E�R�G�L�H�V �R�I �W�K�H �$�I�U�L�F�D�Q �$�P�H�U�L�F�D�Q�� �F�\�E�H�U�Q�H�W�L�F�V 

came to embrace the immateriality of the post-human. 

Dialectical materialism —the theory that cybernetics came to replace—pre -

supposed the successive dissolution of political forms into the higher form of 

4	 In rhetoric straight from the Cold War, Wiener described the universe as an increasingly 

�F�K�D�R�W�L�F �S�O�D�F�H �L�Q �Z�K�L�F�K�� �D�J�D�L�Q�V�W �D�O�O �R�G�G�V�� �V�P�D�O�O �L�V�O�D�Q�G�V �R�I �O�L�I�H �4�J�K�W �W�R �S�U�H�V�H�U�Y�H �R�U�G�H�U �D�Q�G 

�L�Q�F�U�H�D�V�H �R�U�J�D�Q�L�]�D�W�L�R�Q �� �:�L�H�Q�H�U �„�Œ�‰�„����

5	 The concept of the “end of history” was put forth by conservative political scientist 

�)�U�D�Q�F�L�V �)�X�N�X�\�D�P�D �L�Q �K�L�V �„�Œ�Œ�… �E�R�R�N The End of History and the Last Man.
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history, but feedback is no dialectics. 6 �)�U�L�H�G�U�L�F�K �(�Q�J�H�O�V �G�H�4�Q�H�G �G�L�D�O�H�F�W�L�F�V �D�V 

the most general laws of all motion, which he associated to the triadic laws of 

�W�K�R�X�J�K�W�� �W�K�H �O�D�Z �R�I �W�K�H �W�U�D�Q�V�I�R�U�P�D�W�L�R�Q �R�I �T�X�D�Q�W�L�W�\ �L�Q�W�R �T�X�D�O�L�W�\�� �W�K�H �O�D�Z �R�I �W�K�H 

�X�Q�L�W�\ �D�Q�G �V�W�U�X�J�J�O�H �R�I �R�S�S�R�V�L�W�H�V�� �D�Q�G �W�K�H �O�D�Z �R�I �W�K�H �Q�H�J�D�W�L�R�Q �R�I �W�K�H �Q�H�J�D�W�L�R�Q�� 

�$�O�W�K�R�X�J�K �I�H�H�G�E�D�F�N �D�Q�G �G�L�D�O�H�F�W�L�F�V �U�H�S�U�H�V�H�Q�W �P�R�W�L�R�Q �L�Q �V�L�P�L�O�D�U �Z�D�\�V�� �F�\�E�H�U�Q�H�W-

ics is an integrated model, while dialectical materialism is an antagonistic 

�R�Q�H�� �G�L�D�O�H�F�W�L�F�V �L�P�S�O�L�H�V �D �I�X�Q�G�D�P�H�Q�W�D�O �W�H�Q�V�L�R�Q�� �D�Q�G �D�Q �X�Q�U�H�V�R�O�Y�H�G �D�Q�W�D�J�R�Q�L�V�P�� 

while feedback knows no outside or contradiction, only perpetual iteration. 

Simply put, cybernetic feedback is dialectics without the possibility of com -

�P�X�Q�L�V�P�� �$�J�D�L�Q�V�W �W�K�H �E�D�F�N�G�U�R�S �R�I �D�Q �$�X�J�X�V�W�L�Q�L�D�Q �Q�R�L�V�H�� �K�L�V�W�R�U�\ �L�W�V�H�O�I �E�H�F�R�P�H�V 

an endlessly repeating loop, revolving around an “enclosed space surrounded 

�D�Q�G �V�H�D�O�H�G �E�\ �$�P�H�U�L�F�D�Q �S�R�Z�H�U�� ���(�G�Z�D�U�G�V �„�Œ�Œ�Š�� �‹����

�$�F�N�Q�R�Z�O�H�G�J�P�H�Q�W�V�����7�K�L�V���W�H�[�W���K�D�V���E�H�H�Q���S�U�H�Y�L�R�X�V�O�\���S�X�E�O�L�V�K�H�G���L�Q���W�K�H���0�D�Q�L�I�H�V�W�D���-�R�X�U�Q�D�O�����„�‹����

�7�K�H���D�X�W�K�R�U���Z�R�X�O�G���O�L�N�H���W�R���W�K�D�Q�N���'�D�Y�L�G���5�L�•���D�Q�G���W�K�H���0�D�Q�L�I�H�V�W�D���H�G�L�W�R�U�L�D�O���W�H�D�P���1�D�W�D�V�D���3�H�W�U�H�V�L�Q��

Bachelez, Tara Lasrado, Lisa Mazza, Georgia Taperell and Shannon d’Avout d’Auerstaedt.

�5�H�I�H�U�H�Q�F�H�V

�%�D�U�E�U�R�R�N�� �5�L�F�K�D�U�G�� �D�Q�G �$�Q�G�\ �&�D�P�H�U�R�Q�� �„�Œ�Œ�‰�� �
 �7�K�H �&�D�O�L�I�R�U�Q�L�D�Q �–�G�H�R�O�R�J�\�����bScience as Culture �‰ ���„���� 

�‡�‡���Š�…��

�%�X�F�N�O�H�\�� �.�H�U�U�\ �:��  �„�Œ�‹�Œ�� �0�H�F�K�D�Q�L�F�D�O���0�D�Q�����-�R�K�Q���%�U�R�D�G�X�V���:�D�W�V�R�Q���D�Q�G���W�K�H���%�H�‘�L�Q�Q�L�Q�‘�V���R�I���%�H�K�D�Y�L�R�U�L�V�P�� 

�1�H�Z �<�R�U�N�� �*�X�L�O�I�R�U�G �3�U�H�V�V��

�(�G�Z�D�U�G�V�� �3�D�X�O �1�� �„�Œ�Œ�Š�� The Closed World: Computers and the Politics of Discourse in Cold War 

America. �&�D�P�E�U�L�G�J�H�� �0�$�� �0�–�7 �3�U�H�V�V��

�*�D�O�L�V�R�Q�� �3�H�W�H�U�� �„�Œ�Œ�‡�� �
 �7�K�H �2�Q�W�R�O�R�J�\ �R�I �W�K�H �(�Q�H�P�\�� �1�R�U�E�H�U�W �:�L�H�Q�H�U �D�Q�G �W�K�H �&�\�E�H�U�Q�H�W�L�F �9�L�V�R�Q���� 

Critical Inquiry  �…�„ ���„���� �…�…�‹���‰�‰��

Gerovitch, Slava . �…�ƒ�ƒ�…�� From Newspeak to Cyberspeak: A History of Soviet Cybernetics. Cambridge, 

�0�$�� �0�–�7 �3�U�H�V�V��

�+�D�\�O�H�V�� �1�� �.�D�W�K�H�U�L�Q�H�� �„�Œ�Œ�Œ�� How We Became Posthuman: Virtual Bodies in Cybernetics, Literature, 

and Informatics.  Chicago: University of Chicago Press.

�/�D�Q�G�J�U�D�I�� �(�G�J�D�U�� �…�ƒ�ƒ�Œ�� �
�–�P�S�U�R�Y�L�V�D�W�L�R�Q�� �)�R�U�P �D�Q�G �(�Y�H�Q�W�� �$ �6�S�H�Q�F�H�U���%�U�R�Z�Q�L�D�Q �&�D�O�F�X�O�D�W�L�R�Q���� �–�Q 

�(�P�H�U�‘�H�Q�F�H���D�Q�G���(�P�E�R�G�L�P�H�Q�W�����1�H�Z���(�V�V�D�\�V���R�Q���6�H�F�R�Q�G���2�U�G�H�U���6�\�V�W�H�P�V���7�K�H�R�U�\, edited by  �%�U�X�F�H 

�&�O�D�U�N�H �D�Q�G �0�D�U�N �%�� �+�D�Q�V�H�Q, �„�Š�Œ���…�ƒ�‡�� Durham, NC: Duke University Press.

�0�D�\�U�� �2�W�W�R�� �„�Œ�‹�‰�� Authority Liberty and Automatic Machinery in Early Modern Europe. �%�D�O�W�L�P�R�U�H�� 

ND: Johns Hopkins University Press.

�0�L�N�X�O�D�N�� �0�D�[�L�P �:��  �„�Œ�‰�ˆ�� “Cybernetics and Marxism-Leninism.” In   Slavic Review  �…�‡ ���†���� �‡�ˆ�ƒ���‰�ˆ��

�0�L�O�O�V�� �-�R�K�Q �$�� �„�Œ�Œ�‹�� �&�R�Q�W�U�R�O�����$���+�L�V�W�R�U�\���R�I���%�H�K�D�Y�L�R�U�D�O���3�V�\�F�K�R�O�R�‘�\�� �1�H�Z �<�R�U�N�� �1�<�8 �3�U�H�V�V��

�0�L�Q�G�H�O�O�� �'�D�Y�L�G�� �-�«�U�¶�P�H �6�H�J�D�O�� �D�Q�G �6�O�D�Y�D �*�H�U�R�Y�L�W�F�K�� �…�ƒ�ƒ�†�� �
�&�\�E�H�U�Q�H�W�L�F�V �D�Q�G �–�Q�I�R�U�P�D�W�L�R�Q �7�K�H�R�U�\ 

�L�Q �W�K�H �8�Q�L�W�H�G �6�W�D�W�H�V�� �)�U�D�Q�F�H �D�Q�G �W�K�H �6�R�Y�L�H�W �8�Q�L�R�Q���� �–�Q���6�F�L�H�Q�F�H���D�Q�G���–�G�H�R�O�R�‘�\�����$���&�R�P�S�D�U�D�W�L�Y�H���+�L�V-

tory, edited by �0�D�U�N �:�D�O�N�H�U�� �‰�‰���Œ�‰�� �/�R�Q�G�R�Q�� �5�R�X�W�O�H�G�J�H��

�3�D�U�H�� �:��  �3�� �„�Œ�Œ�ƒ�� “ �3�D�Y�O�R�Y �D�V �D �3�V�\�F�K�R�S�K�\�V�L�R�O�R�‘�L�F�D�O �6�F�L�H�Q�W�L�V�W.” Brain Research Bulletin �…�‡�� �‰�‡�†���‡�Œ��

�5�X�L�]�� �*�D�E�U�L�H�O�� �1�D�W�L�Y�L�G�D�G �6�D�Q�F�K�H�]�� �D�Q�G �/�X�L�V �*�R�Q�]�D�O�R �G�H �O�D �&�D�V�D�� �…�ƒ�ƒ�†�� �
�3�D�Y�O�R�Y �L�Q �$�P�H�U�L�F�D�� �$ �+�H�W-

�H�U�R�G�R�[ �$�S�S�U�R�D�F�K �W�R �W�K�H �6�W�X�G�\ �R�I �K�L�V �–�Q�5�X�H�Q�F�H���� �7�K�H���6�S�D�Q�L�V�K���-�R�X�U�Q�D�O���R�I���3�V�\�F�K�R�O�R�‘�\���‰ ���…���� �Œ�Œ���„�„�„��

�7�K�R�U�H�D�X�� �+�H�Q�U�\ �'�D�Y�L�G�� �„�Œ�‹�ƒ�� Walden �D�Q�G���2�W�K�H�U���:�U�L�W�L�Q�‘�V�� �1�H�Z �<�R�U�N�� �%�D�Q�W�D�P��

6	 �1�R�W �V�X�U�S�U�L�V�L�Q�J�O�\�� �F�\�E�H�U�Q�H�W�L�F�V �Z�D�V �E�U�L�H�5�\ �R�X�W�O�D�Z�H�G �X�Q�G�H�U �-�R�V�H�S�K �6�W�D�O�L�Q�� �Z�K�R �G�H�Q�R�X�Q�F�H�G 

�L�W �D�V �E�R�X�U�J�H�R�L�V �S�V�H�X�G�R�V�F�L�H�Q�F�H �E�H�F�D�X�V�H �L�W �F�R�Q�5�L�F�W�H�G �Z�L�W�K �P�D�W�H�U�L�D�O�L�V�W�L�F �G�L�D�O�H�F�W�L�F�V �E�\ 

�H�T�X�D�W�L�Q�J �Q�D�W�X�U�H�� �V�F�L�H�Q�F�H�� �D�Q�G �W�H�F�K�Q�L�F�D�O �V�\�V�W�H�P�V ���0�L�N�X�O�D�N �„�Œ�‰�ˆ����



����

�:�L�H�Q�H�U�� �1�R�U�E�H�U�W�� ���„�Œ�ˆ�‡�� �„�Œ�‹�‹�� �7�K�H���+�X�P�D�Q���8�V�H���R�I���+�X�P�D�Q���%�H�L�Q�‘�V�����&�\�E�H�U�Q�H�W�L�F�V���D�Q�G���6�R�F�L�H�W�\�����5�H�S�U�L�Q�W �R�I 

�W�K�H �U�H�Y�L�V�H�G �D�Q�G �X�S�G�D�W�H�G �H�G�L�W�L�R�Q �R�I �„�Œ�ˆ�‡ ���R�U�L�J�L�Q�D�O �„�Œ�ˆ�ƒ���� �&�D�P�E�U�L�G�J�H�� �0�$�� �'�D �&�D�S�R �3�U�H�V�V��

�:�L�H�Q�H�U�� �1�R�U�E�H�U�W�� �„�Œ�‰�„�� Cybernetics: or Control and Communication in the Animal and the Machine. 

�&�D�P�E�U�L�G�J�H�� �0�$�� �0�–�7 �3�U�H�V�V��





�����&�<�%�(�5�6�<�1�� ��

�����&�<�%�(�5�1�(�7�–�&�6�� ��

�����1�(�2�/�–�%�(�5 �$�/�–�6�0����

  SOCIALISM  

�����&�+�–�/�(�� ��



� > � � � @

�(�U�U�R�U���&�R�U�U�H�F�W�L�R�Q����
Chilean Cybernetics and 
�&�K�L�F�D�J�R���V���(�F�R�Q�R�P�L�V�W�V

Adrian Lahoud

�&�\�E�H�U�Q�H�W�L�F�V���L�V���D���V�S�H�F�L�4�F���Z�D�\���R�I���F�R�Q�F�H�L�Y�L�Q�J���W�K�H���U�H�O�D�W�L�R�Q��

�E�H�W�Z�H�H�Q���L�Q�I�R�U�P�D�W�L�R�Q���D�Q�G���J�R�Y�H�U�Q�P�H�Q�W�����–�W���U�H�S�U�H�V�H�Q�W�H�G��

�D���Z�D�\���R�I���E�U�L�Q�J�L�Q�J���W�K�H���H�S�L�V�W�H�P�R�O�R�J�L�F�D�O���D�Q�G���W�K�H���R�Q�W�R-

�O�R�J�L�F�D�O���W�R�J�H�W�K�H�U���L�Q���U�H�D�O���W�L�P�H�����7�K�H���H�V�V�D�\���H�[�S�O�R�U�H�V���D���S�D�U-

adigmatic case study in the evolution of this history: 

�W�K�H���D�X�G�D�F�L�R�X�V���H�[�S�H�U�L�P�H�Q�W���L�Q���F�\�E�H�U�Q�H�W�L�F���P�D�Q�D�J�H�P�H�Q�W��

�N�Q�R�Z�Q���D�V���3�U�R�M�H�F�W���&�\�E�H�U�V�\�Q���W�K�D�W���Z�D�V���G�H�Y�H�O�R�S�H�G���I�R�O�O�R�Z-

�L�Q�J���6�D�O�Y�D�G�R�U���$�O�O�H�Q�G�H���V���D�V�F�H�Q�V�L�R�Q���W�R���S�R�Z�H�U���L�Q���&�K�L�O�H�b�L�Q��

�„�Œ�Š�ƒ�����–�Q���L�G�H�R�O�R�J�L�F�D�O���W�H�U�P�V�����$�O�O�H�Q�G�H���V���V�R�F�L�D�O�L�V�P���D�Q�G���W�K�H��

violent doctrine of the Chicago School could not be 

�P�R�U�H���R�S�S�R�V�H�G�����–�Q���D�Q�R�W�K�H�U���V�H�Q�V�H�����K�R�Z�H�Y�H�U�����&�K�L�O�H�D�Q��

�F�\�E�H�U�Q�H�W�L�F�V���Z�R�X�O�G���V�H�U�Y�H���D�V���W�K�H���S�U�R�W�R�W�\�S�H���I�R�U���D���Q�H�Z��

�I�R�U�P���R�I���J�R�Y�H�U�Q�D�Q�F�H���W�K�D�W���Z�R�X�O�G���4�Q�D�O�O�\���D�Z�D�U�G���W�R���W�K�H��

theories of the Chicago School a hegemonic control 

over global society.  
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Zero Latency

�$ �J�U�H�D�W �G�H�D�O �R�I �W�L�P�H �K�D�V �E�H�H�Q �V�S�H�Q�W �L�Q�Y�H�V�W�L�J�D�W�L�Q�J�� �G�R�F�X�P�H�Q�W�L�Q�J �D�Q�G �G�L�V�S�X�W�L�Q�J 

�D�Q �H�O�H�Y�H�Q �\�H�D�U �S�H�U�L�R�G �L�Q �&�K�L�O�H �I�U�R�P �„�Œ�Š�ƒ���„�Œ�‹�„�� �H�Q�F�R�P�S�D�V�V�L�Q�J �W�K�H �S�U�H�V�L�G�H�Q�F�\ 

�R�I �6�D�O�Y�D�G�R�U �$�O�O�H�Q�G�H �D�Q�G �W�K�H �G�L�F�W�D�W�R�U�V�K�L�S �R�I �$�X�J�X�V�W�R �3�L�Q�R�F�K�H�W�� �%�H�W�Z�H�H�Q �W�K�H 

rise of the Unidad Popular  �D�Q�G �L�W�V �R�Y�H�U�W�K�U�R�Z �E�\ �W�K�H �P�L�O�L�W�D�U�\ �M�X�Q�W�D�� �E�U�X�W�D�O �D�Q�G 

notorious events took hold of Chile. �� Though many of these events have 

�U�H�P�D�L�Q�H�G �D�P�E�L�J�X�R�X�V�� �R�E�V�F�X�U�H�G �E�\ �W�U�D�X�P�D �R�U �O�R�V�W �L�Q �R�]�F�L�D�O �G�L�V�V�L�P�X�O�D�W�L�R�Q�� �R�Y�H�U 

�W�L�P�H �W�K�H �F�R�Q�W�R�X�U�V �R�I �K�L�V�W�R�U�\ �K�D�Y�H �E�H�F�R�P�H �O�H�V�V �F�R�Q�I�X�V�H�G�� �%�H�\�R�Q�G �W�K�H �F�R�X�S�� �W�K�H 

involvement of the United States or even the subsequent transformation of 

the economy, a more comprehensive story of radical experimentation on the 

�&�K�L�O�H�D�Q �V�R�F�L�D�O �E�R�G�\ �K�D�V �H�P�H�U�J�H�G�� �$�W �V�W�D�N�H �L�Q �W�K�H �\�H�D�U�V �R�I �$�O�O�H�Q�G�H���V �D�V�F�H�Q�V�L�R�Q 

to power and those that followed was nothing less than a Latin social labora -

�W�R�U�\�� �7�K�L�V �O�D�E�R�U�D�W�R�U�\ �Z�D�V �D�W �R�Q�F�H �R�S�W�L�P�L�V�W�L�F�� �V�L�Q�F�H�U�H�� �Q�D�±�Y�H�� �D�Q�G �4�Q�D�O�O�\ �E�U�X�W�D�O�� 

�)�H�Z �H�[�S�H�U�L�P�H�Q�W�V �Z�H�U�H �D�V �D�X�G�D�F�L�R�X�V �R�U �S�U�R�S�K�H�W�L�F �D�V �$�O�O�H�Q�G�H���V �F�\�E�H�U�Q�H�W�L�F 

program Cybersyn. In this ambitious venture that lasted only two short years, 

a number of issues were raised  that are still valid today.  The program was �4�U�V�W 

�R�• an attempt by a national government to govern in real time at the scale 

�R�I �W�K�H �H�Q�W�L�U�H �Q�D�W�L�R�Q�D�O �W�H�U�U�L�W�R�U�\�� �V�H�F�R�Q�G�� �W�K�H �G�H�Y�H�O�R�S�P�H�Q�W �R�I �W�H�F�K�Q�L�F�D�O �L�Q�I�U�D-

�V�W�U�X�F�W�X�U�H �W�K�D�W �F�R�X�O�G �W�U�D�F�N �D�Q�G �V�K�D�S�H �5�X�F�W�X�D�W�L�R�Q�V �D�Q�G �F�K�D�Q�J�H�V �L�Q �W�K�H �&�K�L�O�H�D�Q 

�H�F�R�Q�R�P�\�� �W�K�L�U�G�� �W�K�H �F�R�Q�F�H�S�W�X�D�O�L�]�D�W�L�R�Q �R�I �D �Q�D�W�L�R�Q�D�O �S�R�O�L�W�L�F�D�O �V�S�D�F�H �D�O�R�Q�J �W�K�H 

�O�L�Q�H�V �R�I �D �E�X�V�L�Q�H�V�V �U�H�J�X�O�D�W�H�G �E�\ �L�G�H�D�O�V �G�U�D�Z�Q �I�U�R�P �F�R�U�S�R�U�D�W�H �P�D�Q�D�J�H�P�H�Q�W�� 

fourth, the invention of a scale and technique of government that begins at 

�R�Q�H �H�Q�G �R�I �W�K�H �S�R�O�L�W�L�F�D�O �V�S�H�F�W�U�X�P �E�X�W �4�Q�G�V �L�W�V �X�O�W�L�P�D�W�H �F�R�Q�F�O�X�V�L�R�Q �D�W �W�K�H �Y�H�U�\ 

opposite . 

The Chilean cybernetic experiment emerged in response to an urgent prob -

�O�H�P�� �W�K�H �Q�D�W�L�R�Q�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �&�K�L�O�H�D�Q �H�F�R�Q�R�P�\�� �H�V�S�H�F�L�D�O�O�\ �W�K�H �J�D�W�K�H�U�L�Q�J 

together of disparate sites of productivity, resource extraction, and manufac -

turing, in addition to their re-integration within a state controlled economy. 

�$�O�O�H�Q�G�H �K�D�G �Q�R �G�H�V�L�U�H �W�R �P�R�G�H�O �&�K�L�O�H �R�Q �W�K�H �F�H�Q�W�U�D�O�O�\ �S�O�D�Q�Q�H�G �H�F�R�Q�R�P�\ �R�I �W�K�H 

�6�R�Y�L�H�W �8�Q�L�R�Q�� �Z�K�R�V�H �U�L�J�L�G �K�L�H�U�D�U�F�K�L�F�D�O �V�W�U�X�F�W�X�U�H �D�Q�G �O�D�F�N �R�I �D�G�D�S�W�L�Y�H �5�H�[�L�E�L�O�L�W�\ 

led to human and political crises. �� In line with the mandate of a constitution -

�D�O�O�\ �H�O�H�F�W�H�G �V�R�F�L�D�O�L�V�W �O�H�D�G�H�U�� �$�O�O�H�Q�G�H �L�Q�W�H�Q�G�H�G �W�R �G�H�Y�R�O�Y�H �V�R�P�H �F�H�Q�W�U�D�O �F�R�Q�W�U�R�O 

to factories and grant workers increasing autonomy over their own labor. In 

doing so he hoped to hold in balance a series of opposing forces. On the one 

�K�D�Q�G�� �W�K�H �E�X�U�G�H�Q �R�I �U�H�G�L�V�W�U�L�E�X�W�L�R�Q �W�K�D�W �D�O�Z�D�\�V �I�D�O�O�V �W�R �D �F�H�Q�W�U�D�O�L�]�H�G �V�W�D�W�H�� �R�Q 

�W�K�H �R�W�K�H�U�� �O�L�E�H�U�D�W�L�Q�J �W�K�H �D�X�W�R�S�R�L�H�W�L�F �I�R�U�F�H �R�I �W�K�H �Z�R�U�N�H�U�V �L�Q �W�K�H�L�U �V�S�H�F�L�D�O�L�]�H�G 

sites of work. 

��	 �8�Q�L�G�D�G���3�R�S�X�O�D�U�����8�3�����Z�D�V �D �F�R�D�O�L�W�L�R�Q �R�I �O�H�I�W�L�V�W �S�D�U�W�L�H�V �W�K�D�W �Z�D�V �I�R�U�P�H�G �L�Q �&�K�L�O�H �L�Q �„�Œ�‰�Œ��

��	 �* �2�6�3�/ �$�1 ���5�X�V�V�L�D�Q�� Gosudarstvenniy Komitet po Planirovaniyu�� �R�U �W�K�H �6�W�D�W�H �3�O�D�Q�Q�L�Q�J 

�&�R�P�P�L�W�W�H�H �R�I �W�K�H �8�6�6�5 �Z�D�V �U�H�V�S�R�Q�V�L�E�O�H �I�R�U �S�U�R�G�X�F�L�Q�J �W�K�H �4�Y�H �\�H�D�U �H�F�R�Q�R�P�L�F �S�O�D�Q �I�R�U 

�W�K�H �6�R�Y�L�H�W �8�Q�L�R�Q�� �H�V�W�D�E�O�L�V�K�H�G �L�Q �„�Œ�…�„ �W�K�L�V �F�H�Q�W�U�D�O�L�]�H�G �S�O�D�Q�Q�L�Q�J �P�R�G�H�O �Z�D�V���G�H�V�S�L�W�H �W�K�H 

�V�R�S�K�L�V�W�L�F�D�W�L�R�Q �R�I �W�K�H �V�F�L�H�Q�W�L�4�F �P�R�G�H�O�V �X�V�H�G���E�H�V�H�W �E�\ �S�U�R�E�O�H�P�V �R�I �P�L�V�U�H�S�R�U�W�L�Q�J�� 



����

�7�K�L�V �F�R�P�S�O�L�F�D�W�H�G �S�R�O�L�W�L�F�D�O �F�D�O�F�X�O�X�V �Z�D�V �P�D�G�H �D�O�O �W�K�H �P�R�U�H �G�L�]�F�X�O�W�� �E�H�F�D�X�V�H �W�K�H 

stage upon which it took place introduced a further set of variables. The land 

�V�X�U�I�D�F�H �R�I �&�K�L�O�H �K�D�G �O�R�Q�J �D�F�T�X�L�U�H�G �F�O�H�D�U �E�R�X�Q�G�D�U�L�H�V�� �4�[�H�G �V�L�Q�F�H �W�K�H �L�Q�G�L�J�H�Q�R�X�V 

�0�D�S�X�F�K�H �X�S�U�L�V�L�Q�J�V ���3�H�W�U�D�V �D�Q�G �0�R�U�O�H�\ �„�Œ�Š�‹�� �…�ƒ�ˆ���� �&�K�L�O�H �L�V �R�Q �D�Y�H�U�D�J�H �R�Q�O�\ �„�Š�ˆ 

�N�P �Z�L�G�H�� �K�R�Z�H�Y�H�U �L�W �V�W�U�H�W�F�K�H�V �I�R�U �‡�†�ƒ�ƒ �N�P �L�Q �O�H�Q�J�W�K�� �0�R�U�H�R�Y�H�U �W�K�L�V �H�O�R�Q�J�D�W�H�G 

sliver of a nation is draped over an almost entirely mountainous terrain. If this 

engendered topographical complications, geologically Chile was abundantly 

�U�L�F�K�� �%�U�H�D�N�L�Q�J �D�S�D�U�W �W�K�H �P�R�Q�R�S�R�O�L�V�W�L�F �F�R�Q�W�U�R�O �R�I �W�K�H�V�H �U�H�V�R�X�U�F�H�V �Z�R�X�O�G �E�H �F�U�L�W-

ical to the viability of the new socialist economy. The problem that this young 

and idealistic government faced was how to create a new territorial scale of 

�J�R�Y�H�U�Q�D�Q�F�H�� �R�Q�H �D�E�O�H �W�R �U�H�I�R�U�P �D�Q�G �H�Y�H�Q�W�X�D�O�O�\ �V�W�D�E�L�O�L�]�H �W�K�L�V �F�R�P�S�O�H�[ spatial, 

and social landscape without relying on the precedents set by Soviet-style 

economies. In other words , how to reduce the adaptive threshold of politi -

�F�D�O �G�H�F�L�V�L�R�Q���P�D�N�L�Q�J �I�U�R�P �W�K�H �4�Y�H���\�H�D�U �P�R�G�H�O �W�R �V�R�P�H�W�K�L�Q�J �P�R�U�H �L�P�P�H�G�L�D�W�H�� 

This ambition would require developing an infrastructure for the exchange of 

information and transferring some of the decision-making capacity from the 

state to local actors.

�(�U�U�R�U���&�R�U�U�H�F�W�L�R�Q

�2�Q �‡ �6�H�S�W�H�P�E�H�U �„�Œ�Š�ƒ�� �L�Q �D�Q �H�O�H�F�W�L�R�Q �D�Z�D�V�K �Z�L�W�K �.�*�% �D�Q�G �&�–�$ �P�R�Q�H�\�� �W�K�H �8�Q�L-

�G�D�G �3�R�S�X�O�D�U �K�H�D�G�H�G �E�\ �6�D�O�Y�D�G�R�U �$�O�O�H�Q�G�H �Z�R�Q �†�…�� �R�I �W�K�H �Y�R�W�H �L�Q �&�K�L�O�H�� �$�W �W�K�L�V 

�S�R�L�Q�W�� �W�K�H �$�O�O�H�Q�G�H �J�R�Y�H�U�Q�P�H�Q�W �E�H�O�L�H�Y�H�G �L�W �K�D�G �V�L�[ �\�H�D�U�V �W�R �U�H�I�R�U�P �W�K�H �&�K�L�O�H�D�Q 

economy. In line with its socialist democratic agenda, the government set out 

�W�R �Q�D�W�L�R�Q�D�O�L�]�H �L�W�V �U�H�V�R�X�U�F�H �D�Q�G �4�Q�D�Q�F�H �V�H�F�W�R�U�V�� �D�Q�G �L�Q�F�U�H�D�V�H �W�K�H �H�]�F�L�H�Q�F�\ �R�I 

�S�R�R�U�O�\ �S�H�U�I�R�U�P�L�Q�J �L�Q�G�X�V�W�U�L�H�V ���0�H�G�L�Q�D �…�ƒ�ƒ�‰�� �ˆ�Š�„���� �2�Q �„�… �1�R�Y�H�P�E�H�U �„�Œ�Š�„�� �O�L�W�W�O�H 

over a year since his government had come to power, President Salvador 

�$�O�O�H�Q�G�H �U�H�F�H�L�Y�H�G �D�Q �X�Q�O�L�N�H�O�\ �J�X�H�V�W�� �6�W�D�•�R�U�G �%�H�H�U �L�V �D �F�\�E�H�U�Q�H�W�L�F�L�D�Q �L�Q�W�H�U�H�V�W�H�G 

�L�Q �W�K�H �D�S�S�O�L�F�D�W�L�R�Q �R�I �F�\�E�H�U�Q�H�W�L�F�V �W�R �V�R�F�L�D�O �V�\�V�W�H�P�V�� �%�H�H�U �K�D�G �E�H�H�Q �L�Q�Y�L�W�H�G 

�W�R �P�H�H�W �$�O�O�H�Q�G�H �E�\ �V�R�P�H �&�K�L�O�H�D�Q �V�F�L�H�Q�W�L�V�W�V�� �Z�K�R �Z�H�U�H �L�Q�W�H�U�H�V�W�H�G �L�Q �X�V�L�Q�J 

�K�L�V �H�[�S�H�U�W�L�V�H �R�Q �F�\�E�H�U�Q�H�W�L�F�V �W�R �P�D�Q�D�J�H �W�K�H �Q�H�Z�O�\ �Q�D�W�L�R�Q�D�O�L�]�H�G �L�Q�G�X�V�W�U�L�H�V���� 

Cybernetic research evolved out of a problem: how to hit a fast moving plane 

with a weapon or, in military parlance , getting  the ballistic and the target reach 

the same point in space at the same time. In response, researchers developed 

systems during World War II that were capable of  track ing an enemy target by 

continually recalibrating a weapon �W�R �D�L�P �D�W �W�K�H �W�D�U�J�H�W��s anticipated position, 

labeled a “feedback loop.”

��	 �(�V�S�H�F�L�D�O�O�\ �)�H�U�Q�D�Q�G�R �)�O�R�U�H�V�� �:�K�D�W �E�U�R�X�J�K�W �)�O�R�U�H�V �D�Q�G �%�H�H�U �W�R�J�H�W�K�H�U �Z�D�V �Q�R�W �D �V�K�D�U�H�G 

�S�R�O�L�W�L�F�D�O �R�X�W�O�R�R�N �S�H�U �V�H �E�X�W �U�D�W�K�H�U �F�R�Q�F�H�S�W�X�D�O �F�R�P�P�R�Q�D�O�L�W�L�H�V �L�Q �V�F�L�H�Q�W�L�4�F �D�Q�G �F�R�Q�F�H�S�W�X�D�O 

�W�K�R�X�J�K�W �W�K�D�W �)�O�R�U�H�V �U�H�F�R�J�Q�L�]�H�G �D�Q�G �%�H�H�U �D�S�S�U�H�F�L�D�W�H�G�� �7�K�H�V�H �F�R�Q�F�H�S�W�X�D�O �V�L�P�L�O�D�U�L�W�L�H�V �G�U�H�Z 

�%�H�H�U �D�Q�G �)�O�R�U�H�V �W�R�J�H�W�K�H�U �G�H�V�S�L�W�H �W�K�H�L�U �G�L�•�H�U�H�Q�W �F�X�O�W�X�U�D�O �D�Q�G �S�R�O�L�W�L�F�D�O �F�R�Q�Y�L�F�W�L�R�Q�V�� �7�K�L�V 

�F�R�Q�Q�H�F�W�L�R�Q �Z�D�V �I�R�V�W�H�U�H�G �E�\ �%�H�H�U���V �H�Q�W�K�X�V�L�D�V�P �W�R �D�S�S�O�\ �F�\�E�H�U�Q�H�W�L�F �W�K�L�Q�N�L�Q�J�� �R�S�H�U�D�W�L�R�Q�V 

and research techniques to the domain of politics.



����

�$�W �0�–�7�� �R�Q �D �P�L�Q�L�V�F�X�O�H �P�L�O�L�W�D�U�\ �E�X�G�J�H�W�� �1�R�U�E�H�U�W �:�H�L�Q�H�U �O�H�G �U�H�V�H�D�U�F�K �L�Q�W�R 

the mathematics and circuit boards that would eventually help to automate 

�D�Q�W�L���D�L�U�F�U�D�I�W �4�U�H�� �7�K�H �D�F�K�L�H�Y�H�P�H�Q�W �Z�D�V �D�V �F�R�Q�F�H�S�W�X�D�O �D�V �L�W �Z�D�V �W�H�F�K�Q�L�F�D�O�� �D 

�U�H���L�P�D�J�L�Q�L�Q�J �R�I �W�K�H �P�H�W�K�R�G �E�\ �Z�K�L�F�K �D �K�L�J�K�O�\ �P�D�Q�R�H�X�Y�U�D�E�O�H �4�J�K�W�H�U �D�Q�G �L�W�V 

�S�L�O�R�W �F�R�X�O�G �E�H �4�U�H�G �D�W�� �Z�L�W�K �W�K�H �S�U�R�M�H�F�W�L�O�H �D�Q�W�L�F�L�S�D�W�L�Q�J �W�K�H �I�X�W�X�U�H �S�R�V�L�W�L�R�Q �R�I �W�K�H 

target. The design of the mechanism had to reconcile meteorological factors 

�V�X�F�K �D�V �Z�L�Q�G �Z�L�W�K �K�X�P�D�Q �F�X�Q�Q�L�Q�J �D�Q�G �E�H �D�E�O�H �W�R �R�X�W�V�P�D�U�W �E�R�W�K�� �:�L�H�Q�H�U���V 

research arrived at a time in which the idea of large-scale computational 

modelling had begun to take hold in many areas, almost exclusively evolving 

�I�U�R�P �W�K�H �Z�D�U �H�•�R�U�W �D�Q�G �W�K�H �D�W�W�H�P�S�W �W�R �E�X�L�O�G �D �V�\�V�W�H�P�D�W�L�F �E�D�V�L�V �I�R�U �V�W�U�D�W�H�J�L�F 

decision-making. 

Though Weiner set the incalculability of nature against the calculus of man, 

what held the two together and ties cybernetics to the eighteenth Century 

is the fundamental commitment to understanding human populations as 

unknowable in ways that resonated with the unknowability of nature, and thus 

to open the possibility of re-inscribing human interaction either socially or 

�H�F�R�Q�R�P�L�F�D�O�O�\ �Z�L�W�K�L�Q �D �V�S�H�F�L�4�F �N�L�Q�G �R�I �F�D�O�F�X�O�X�V�� �L�Q �W�K�L�V �F�D�V�H�� �W�K�H �P�D�W�K�H�P�D�W�L�F�V 

�R�I �H�U�U�R�U �F�R�U�U�H�F�W�L�R�Q ���'�H�O�D�Q�G�D �„�Œ�Œ�„���� �7�K�H �F�\�E�H�U�Q�H�W�L�F �E�O�D�F�N �E�R�[ �R�S�H�U�D�W�H�G �D�W �W�K�H 

very limits of the known, the very idea of a cybernetic control mechanism—in 

that it posed the correlation between the behavior of an open system and the 

tracking of that system in terms of error correction—attempted to collapse 

the ontological into the epistemological with only the latency of the feedback 

�O�R�R�S �W�R �V�H�S�D�U�D�W�H �W�K�H�P ���*�D�O�L�V�R�Q �„�Œ�Œ�‡�� �…�…�‹����

�–�Q �W�K�H �R�Q�O�\ �F�R�P�S�U�H�K�H�Q�V�L�Y�H �K�L�V�W�R�U�\ �R�I �3�U�R�M�H�F�W �&�\�E�H�U�V�\�Q�� �(�G�L�Q �0�H�G�L�Q�D ���…�ƒ�„�„�� 

accounts for Chilean experiments with cybernetics in terms of the deep 

�D�]�Q�L�W�\ �E�H�W�Z�H�H�Q �F�\�E�H�U�Q�H�W�L�F�L�D�Q�V �O�L�N�H �%�H�H�U �D�Q�G �W�K�H �U�H�I�R�U�P�L�V�W�V �D�U�R�X�Q�G �$�O�O�H�Q�G�H�� 

�H�V�S�H�F�L�D�O�O�\ �H�Q�J�L�Q�H�H�U �D�Q�G �S�R�O�L�W�L�F�D�O �D�O�O�\ �)�H�U�Q�D�Q�G�R �)�O�R�U�H�V�� �Z�K�R �Z�R�X�O�G �E�H �L�Q�V�W�U�X-

�P�H�Q�W�D�O �L�Q �L�Q�Y�L�W�L�Q�J �%�H�H�U �W�R �&�K�L�O�H�� �%�H�H�U���V �L�Q�W�H�U�H�V�W �L�Q �F�\�E�H�U�Q�H�W�L�F�V �H�P�H�U�J�H�G �R�X�W �R�I 

�K�L�V �Z�R�U�N �L�Q �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O �P�D�Q�D�J�H�P�H�Q�W�� �H�V�S�H�F�L�D�O�O�\ �Z�K�D�W �K�H �S�H�U�F�H�L�Y�H�G �W�R �E�H 

�O�L�P�L�W�D�W�L�R�Q�V �L�Q �W�K�H �D�G�D�S�W�L�Y�H �S�R�W�H�Q�W�L�D�O �R�I �R�U�J�D�Q�L�]�D�W�L�R�Q�V �G�R�P�L�Q�D�W�H�G �E�\ �U�L�J�L�G �G�L�Y�L-

sions of labor, poor channels of communication and constrained spaces for 

�G�H�F�L�V�L�R�Q���P�D�N�L�Q�J�� �–�Q �U�H�V�S�R�Q�V�H �W�R �W�K�L�V�� �%�H�H�U �H�[�S�H�U�L�P�H�Q�W�H�G �Z�L�W�K �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O 

�U�H�I�R�U�P�V �W�K�D�W �D�L�P�H�G �W�R �L�Q�M�H�F�W �5�H�[�L�E�L�O�L�W�\ �D�Q�G �D �O�H�Y�H�O �R�I �D�X�W�R�Q�R�P�\ �L�Q�W�R �G�H�F�L�V�L�R�Q��

making, believing this would encourage employees to respond to a shifting 

�Z�R�U�N �H�Q�Y�L�U�R�Q�P�H�Q�W ���%�H�H�U �„�Œ�Š�…���� �/�R�R�N�L�Q�J �E�D�F�N�� �%�H�H�U���V �F�R�P�P�L�W�P�H�Q�W �W�R �D �U�D�G�L�F�D�O 

�5�H�[�L�E�L�O�L�W�\ �Z�L�W�K�L�Q �W�K�H �Z�R�U�N�I�R�U�F�H �L�V �R�Q�O�\ �R�Q�H �R�I �D �Q�X�P�E�H�U �R�I �S�U�R�S�K�H�W�L�F �U�H�V�R-

�Q�D�Q�F�H�V �W�K�D�W �H�D�U�O�\ �F�\�E�H�U�Q�H�W�L�F �U�H�V�H�D�U�F�K �K�D�V �Z�L�W�K �Q�H�R�O�L�E�H�U�D�O�L�V�P�� �$�W �W�K�H �W�L�P�H�� �W�K�H 

promise of granting more autonomy to workers in terms of control and organi -

�]�D�W�L�R�Q �R�I �I�D�F�W�R�U�\ �S�U�R�G�X�F�W�L�Y�L�W�\ �Q�H�D�W�O�\ �F�R�L�Q�F�L�G�H�G �Z�L�W�K �W�K�H �D�L�P�V �D�Q�G �D�V�S�L�U�D�W�L�R�Q�V �R�I 

�$�O�O�H�Q�G�H���V �O�H�I�W�L�V�W �J�R�Y�H�U�Q�P�H�Q�W��
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�)�R�U �%�H�H�U�� �R�U�J�D�Q�L�]�L�Q�J �E�R�G�L�H�V �L�Q�W�R �J�U�R�X�S�V�� �H�V�W�D�E�O�L�V�K�L�Q�J �S�U�R�W�R�F�R�O�V �I�R�U �G�H�F�L�V�L�R�Q��

making, setting up channels for communication and allowing thresholds for 

�F�K�D�Q�J�H �Z�H�U�H �D�O�O �T�X�D�O�L�W�L�H�V �H�P�E�H�G�G�H�G �L�Q �W�K�H �P�D�W�H�U�L�D�O �R�I �W�K�H �R�U�J�D�Q�L�]�D�W�L�R�Q �L�Q 

the same way developmental pathways were embedded in the organism. 

The plasticity of the organism with respect to its environment served as a 

model for the plasticity of the business in regards to its market and competi -

�W�R�U�V�� �E�R�W�K �E�H�L�Q�J �S�U�R�E�O�H�P�V �R�I �D�G�D�S�W�D�W�L�R�Q �W�R �D�Q �H�[�W�H�U�Q�D�O �I�R�U�F�H �4�H�O�G�� �–�Q�G�H�H�G�� 

�%�H�H�U �R�U�L�J�L�Q�D�O�O�\ �Y�L�H�Z�H�G �F�\�E�H�U�Q�H�W�L�F�V �D�V �D �K�\�O�R�P�R�U�S�K�L�F �F�U�L�W�L�T�X�H �R�I �W�K�H matter of 

�
�E�X�V�L�Q�H�V�V �R�U�J�D�Q�L�]�D�W�L�R�Q���� �D �I�D�L�W�K �L�Q �W�K�H �D�‘�H�Q�F�\ �R�I ���R�U�J�D�Q�L�]�D�W�L�R�Q�D�O�� �P�D�W�W�H�U �Z�K�R�V�H 

adaptive, auto-poetic potential needed to be unlocked. 

�0�X�F�K �O�L�N�H �D �E�L�R�O�R�J�L�F�D�O �V�\�V�W�H�P�� �I�R�U �%�H�H�U�� �W�K�H �R�U�J�D�Q�L�]�D�W�L�R�Q �Z�D�V �P�D�G�H �R�I �P�D�W-

ter that was alive with possibility, animated by internal drives, regulated 

by environmental constraints. In an attempt to mirror a certain conception 

�R�I �W�K�H �4�U�P�� �W�K�H �G�L�D�J�U�D�P �R�I �W�K�H viable system m�R�G�H�O ���9�6�0�� �E�U�R�N�H �G�R�Z�Q �L�W�V 

structure into a series of linked parts hierarchically nested within each other. 

�2�U�J�D�Q�L�]�H�G �D�F�F�R�U�G�L�Q�J �W�R �D �E�L�R�O�R�J�L�F�D�O �P�H�W�D�S�K�R�U �U�H�S�O�H�W�H �Z�L�W�K �Q�H�U�Y�R�X�V �V�\�V�W�H�P�� 

and sensory apparatus, the VSM was envisaged as a complex interlinking of 

perceptual and responsive mechanisms. These mechanisms could ensure that 

�F�K�D�Q�J�H�V �L�Q �W�K�H �L�Q�I�R�U�P�D�W�L�R�Q �H�Q�Y�L�U�R�Q�P�H�Q�W �Z�R�X�O�G �H�]�F�L�H�Q�W�O�\ �U�H�D�F�K �W�K�H �D�S�S�U�R�S�U�L-

�D�W�H �G�H�F�L�V�L�R�Q���P�D�N�L�Q�J �Q�R�G�H �Z�L�W�K�L�Q �W�K�H �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O �V�W�U�X�F�W�X�U�H�� �7�K�L�V �V�H�Q�V�L�W�L�Y�L�W�\ 

would encourage rapid and responsive decision-making and thus adaptation. 

�1�R�W �W�K�D�W �%�H�H�U �F�R�Q�F�H�L�Y�H�G �R�I �D�O�O �G�H�F�L�V�L�R�Q�V �D�V �E�H�L�Q�J �H�T�X�D�O�� �7�K�H�U�H �Z�R�X�O�G �E�H �Q�R 

point burdening management with decisions that were not strategic in nature. 

�7�K�H�U�H�I�R�U�H �W�K�H �D�X�W�R�Q�R�P�\ �R�Q �Z�K�L�F�K �W�K�H �4�U�P�V �D�G�D�S�W�D�W�L�R�Q �G�U�H�Z �Z�D�V �Q�R�W �H�T�X�D�O�O�\ 

�G�L�V�W�U�L�E�X�W�H�G�� �$�V �R�Q�H �P�R�Y�H�G �X�S �W�K�H �K�L�H�U�D�U�F�K�\ �R�I �V�\�V�W�H�P�V�� �W�K�H �D�P�R�X�Q�W �R�I �R�Y�H�U�D�O�O 

�V�W�U�D�W�H�J�L�F �L�Q�I�R�U�P�D�W�L�R�Q �D�E�R�X�W �W�K�H �H�Q�W�L�U�H �4�U�P �H�[�S�D�Q�G�H�G �X�Q�W�L�O �W�K�H �E�U�D�L�Q���O�L�N�H �F�R�P-

�P�D�Q�G �V�W�U�X�F�W�X�U�H �Z�D�V �U�H�D�F�K�H�G�� �Z�K�L�F�K �%�H�H�U �L�P�D�J�L�Q�H�G �V�K�R�X�O�G �O�R�R�N �O�L�N�H �D �:�R�U�O�G 

War II operations room. 

�6�L�J�Q�L�4�F�D�Q�W�O�\�� �W�K�H �V�W�U�X�F�W�X�U�H �R�I �W�K�H �9�6�0 �Z�D�V �U�H�F�X�U�V�L�Y�H�� �7�K�H �V�D�P�H �O�R�J�L�F �R�I 

feedback and response that structured each part also structured the larger 

component �W�K�D�W �W�K�H�V�H �V�X�E���S�D�U�W�V �Z�H�U�H �F�R�Q�W�D�L�Q�H�G �Z�L�W�K�L�Q�� �D�G �L�Q�4�Q�L�W�X�P�� �%�H�H�U 

felt that such recursiveness was a necessary property of viable systems—they 

�K�D�G �W�R �E�H �Q�H�V�W�H�G �L�Q�V�L�G�H �R�Q�H �D�Q�R�W�K�H�U �
�O�L�N�H �V�R �P�D�Q�\ �5�X�V�V�L�D�Q �G�R�O�O�V �R�U �&�K�L�Q�H�V�H 

boxes” in a chain of embeddings “which descends to cells and molecules and 

�D�V�F�H�Q�G�V �W�R �W�K�H �S�O�D�Q�H�W �D�Q�G �L�W�V �X�Q�L�Y�H�U�V�H�� ���3�L�F�N�H�U�L�Q�J �…�ƒ�„�ƒ�� �…�ˆ�ƒ���� �)�R�U �%�H�H�U�� �W�K�H 

�T�X�H�V�W�L�R�Q �R�I �V�F�D�O�H �Z�D�V �Z�K�R�O�O�\ �F�R�P�P�H�Q�V�X�U�D�E�O�H �D�F�U�R�V�V �G�L�•�H�U�H�Q�W �S�U�R�E�O�H�P�V�� �I�U�R�P 

�D �V�P�D�O�O �F�H�O�O�X�O�D�U �R�U�J�D�Q�L�V�P �W�R �D�Q �H�Q�W�L�U�H �H�F�R�V�\�V�W�H�P�� �M�X�V�W �D�V �I�U�R�P �D �F�O�H�U�N���V �R�]�F�H �W�R 

�D �S�U�R�G�X�F�W�L�R�Q �O�L�Q�H�� �7�K�L�V �F�U�X�G�H �F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q �R�I �W�K�H �E�L�R�O�R�J�L�F�D�O �P�H�W�D�S�K�R�U �D�Q�G 

�L�W�V �R�Y�H�U���D�S�S�O�L�F�D�W�L�R�Q �Z�R�X�O�G �F�D�X�V�H �G�L�]�F�X�O�W�L�H�V �O�D�W�H�U���Z�K�H�Q �W�H�F�K�Q�L�T�X�H�V�� �Z�K�L�F�K 

were successful in a business environment, were drawn into the management 



����

�R�I �D�Q �H�Q�W�L�U�H �Q�D�W�L�R�Q���V �W�H�U�U�L�W�R�U�\ �D�Q�G �L�W�V �H�F�R�Q�R�P�L�F �S�U�R�G�X�F�W�L�Y�L�W�\�� �7�K�H �U�H�D�V�R�Q �I�R�U 

this recursive approach to scale in management clearly stems from a recursive 

understanding of scale within the organism—one serving as the rule and the 

model for the other. Moreover, it is possible to speculate that what permitted 

�%�H�H�U �W�R �H�[�W�H�Q�G �W�K�L�V �G�L�D�J�U�D�P �R�I �R�U�J�D�Q�L�]�D�W�L�R�Q �L�Q�W�R �Q�R�Q���E�L�R�O�R�J�L�F�D�O �G�R�P�D�L�Q�V �Z�D�V 

�D �V�H�Q�V�H �W�K�D�W �H�D�F�K �S�D�U�W �R�I �W�K�L�V �V�\�V�W�H�P �R�S�H�U�D�W�H�G �O�L�N�H �D �E�O�D�F�N �E�R�[�� �5�H�S�H�D�W�L�Q�J �D 

characteristic and fateful cybernetic concern with symptomatology rather 

�W�K�D�Q �D�H�W�L�R�O�R�J�\ �4�U�V�W �I�R�U�P�X�O�D�W�H�G �E�\ �:�H�L�Q�H�U�� �W�K�H �L�Q�Q�H�U �Z�R�U�N�L�Q�‘�V of the thing 

�E�H�L�Q�J �P�R�G�H�O�H�G �G�L�G �Q�R�W �P�D�W�W�H�U�� �$�O�O �R�Q�H �K�D�G �W�R �G�R�� �Z�D�V �W�R �W�U�D�F�N �W�K�H �L�Q�S�X�W�V �D�Q�G 

�R�X�W�S�X�W�V���F�D�X�V�H�V �Z�R�X�O�G �K�H�U�H�D�I�W�H�U �E�H �V�X�E�R�U�G�L�Q�D�W�H�G �W�R �H�•�H�F�W�V���R�I�W�H�Q �Z�L�W�K 

drastic consequences. The VSM was simply a diagram for �F�R�U�U�H�O�D�W�L�Q�‘ inputs 

and outputs among variously scaled black boxes, this seeming disregard for 

mechanism �P�D�\ �K�D�Y�H �I�X�U�W�K�H�U �D�O�O�R�Z�H�G �%�H�H�U �W�R �J�H�Q�H�U�D�O�L�]�H �L�W�V �D�S�S�O�L�F�D�E�L�O�L�W�\ �D�F�U�R�V�V 

�G�L�•�H�U�H�Q�W �V�L�W�X�D�W�L�R�Q�V�� �–�Q �I�D�F�W�� �%�H�H�U �Z�D�V �D �V�W�D�X�Q�F�K �F�U�L�W�L�F �R�I �W�K�H �L�G�H�D �W�K�D�W �W�K�H �9�6�0 

could “contain” information the way a box could contain goods, this would be 

tantamount to splitting form from content, reverting to a hylomorphic concep -

�W�L�R�Q �R�I �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O �P�D�W�W�H�U�� 

�:�K�D�W �%�H�H�U �P�L�V�V�H�V�� �L�U�R�Q�L�F�D�O�O�\�� �L�V �W�K�D�W �W�K�H �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�V �P�D�\ �Q�R�W �K�D�Y�H �E�H�H�Q 

held or contained within  �K�L�V �V�\�V�W�H�P �D�V �D �N�L�Q�G �R�I �F�D�U�J�R �R�U �S�D�\�O�R�D�G�� �L�Q�V�W�H�D�G �W�K�H�\ 

�Z�H�U�H �H�P�E�R�G�L�H�G �L�Q �W�K�H �V�\�V�W�H�P���V �Y�H�U�\ �V�W�U�X�F�W�X�U�H�� �7�K�R�X�J�K �W�K�H�U�H �Z�H�U�H �Q�R �
�V�\�P-

bolic or representational elements” or internal models in the black boxes that 

made up the VSM, it was not possible to say that the VSM was wholly plastic 

and adaptable. It had parts—and though these parts were indeed black boxes, 

�W�K�H �G�L�D�J�U�D�P �R�I �L�Q�I�R�U�P�D�W�L�R�Q �5�R�Z �W�K�D�W �O�L�Q�N�H�G �W�K�H �Y�D�U�L�R�X�V �L�Q�S�X�W�V �D�Q�G �R�X�W�S�X�W�V 

together was quite immune from the adaptive process. There was a clear 

�P�R�G�H�O �D�W �Z�R�U�N�� �M�X�V�W �Q�R�W �D�W �W�K�H �V�F�D�O�H �%�H�H�U �Z�D�V �I�R�F�X�V�H�G �R�Q�� 

The National Nervous System

�7�K�H �H�Y�H�Q�W�X�D�O �G�H�S�O�R�\�P�H�Q�W �R�I �D �V�R�F�L�D�O�L�]�H�G �F�\�E�H�U�Q�H�W�L�F �Q�H�W�Z�R�U�N �L�Q �&�K�L�O�H �H�[�F�H�H�G�V 

any precedent by orders of magnitude. Known variously as Proyecto Synco, 

�H�O �6�L�V�W�H�P�D �6�\�Q�F�R�� �R�U �&�\�E�H�U�V�\�Q�� �W�K�H �I�U�X�L�W�L�R�Q �R�I �$�O�O�H�Q�G�H���V �F�R�Q�W�U�R�O �I�D�Q�W�D�V�\ �D�Q�G 

�%�H�H�U���V �W�H�F�K�Q�R���R�S�W�L�P�L�V�P �Z�D�V �D �Q�D�W�L�R�Q�Z�L�G�H �V�\�V�W�H�P �R�I �P�R�Q�L�W�R�U�L�Q�J�� �U�H�S�R�U�W�L�Q�J�� 

and feedback based on cybernetic principals. Hundreds of telex machines 

�Z�H�U�H �L�Q�V�W�D�O�O�H�G �L�Q �Q�H�Z�O�\ �Q�D�W�L�R�Q�D�O�L�]�H�G �I�D�F�W�R�U�L�H�V �D�O�O �R�Y�H�U �&�K�L�O�H �D�Q�G employed for 

sending data on everything from production volumes to employee absence 

rates back to the central command room in Santiago. The backbone was Jay 

�)�R�U�H�V�W�H�U���V �'�<�1�$�0�2 �F�R�P�S�L�O�H�U�� �I�U�H�V�K �I�U�R�P �X�V�H �L�Q �W�K�H �&�O�X�E �R�I �5�R�P�H �5�H�S�R�U�W �W�L�W�O�H�G 

The Limits of Growth, where it had also been used to model large-scale eco -

nomic and demographic tendencies.

�)�R�U �%�H�H�U �D�Q�G �H�Q�W�K�X�V�L�D�V�W�L�F �F�R�O�O�H�D�J�X�H�V �O�L�N�H �W�K�H �E�L�R�O�R�J�L�V�W �)�U�D�Q�F�L�V�F�R �9�D�U�H�O�D�� �Z�K�R 

would go on to put forward a theory of autopoiesis with Humberto Maturana, 



����

a cybernetic model of socio-economic management equaled national stabil -

ity. Provided inputs could reliably be fed into the control center, social and 

�H�F�R�Q�R�P�L�F �H�•�H�F�W�V �F�R�X�O�G �E�H �J�H�Q�H�U�D�W�H�G �L�Q �U�H�V�S�R�Q�V�H �W�R �D�Q�\ �F�L�U�F�X�P�V�W�D�Q�F�H�� �7�K�H 

�Q�D�W�L�R�Q �F�R�X�O�G �E�H �W�X�Q�H�G�� �D�Q�G �%�H�H�U �N�Q�H�Z �K�R�Z �W�R �W�X�U�Q �W�K�H �G�L�D�O�V�� �6�L�W�W�L�Q�J �R�Q �P�R�O�G�H�G 

plastic chairs in the Cybersyn control center, technicians took live signals 

from Chilean factories up and down the coast and in return used them to 

�P�D�Q�L�S�X�O�D�W�H �D�Q�G �D�G�M�X�V�W �W�K�H �&�K�L�O�H�D�Q �H�F�R�Q�R�P�\ �L�Q �U�H�D�O �W�L�P�H�� �/�L�N�H �V�W�L�P�X�O�D�W�H�G �Q�H�U�Y�H 

�H�Q�G�L�Q�J�V �4�U�L�Q�J �H�O�H�F�W�U�L�F�D�O �F�K�D�U�J�H�V�� �L�Q�I�R�U�P�D�W�L�R�Q �I�U�R�P �K�X�Q�G�U�H�G�V �R�I �V�P�D�O�O �V�R�F�L�D�O 

�D�Q�G �H�F�R�Q�R�P�L�F �H�Y�H�Q�W�V �D�F�U�R�V�V �W�K�H �Q�D�W�L�R�Q �5�R�Z�H�G �G�R�Z�Q �W�H�O�H�J�U�D�S�K �Z�L�U�H�V �L�Q�W�R �W�K�H 

�F�H�Q�W�U�D�O �F�R�Q�W�U�R�O �U�R�R�P�� �W�K�H �Q�D�W�L�R�Q�D�O �Q�H�U�Y�R�X�V �V�\�V�W�H�P �K�D�G �E�H�H�Q �U�H���V�F�D�O�H�G �W�R �F�R�Y�H�U 

the territory, and had seemingly acquired a cybernetic brain. 

In the hexagonal control room in Santiago, television screens would present 

real -�W�L�P�H �L�Q�I�R�U�P�D�W�L�R�Q �W�R �D �S�O�D�Q�Q�L�Q�J �F�R�P�P�L�W�W�H�H�� �7�K�L�V �R�U�J�D�Q�L�]�D�W�L�R�Q �R�I �L�Q�I�R�U�P�D-

tion spatiali �]ed the real-time data processing system, collapsing the vast dis -

�W�D�Q�F�H�V �R�I �&�K�L�O�H���V �W�R�S�R�J�U�D�S�K�\ �D�Q�G �L�W�V �Z�L�G�H�O�\ �G�L�V�W�U�L�E�X�W�H�G �F�H�Q�W�H�U�V �R�I �S�U�R�G�X�F�W�L�R�Q 

�W�R �D �V�L�Q�J�O�H �S�R�L�Q�W �L�Q �V�S�D�F�H�� �)�U�R�P �W�K�L�V �S�R�V�L�W�L�R�Q�� �L�W �Z�R�X�O�G �E�H �S�R�V�V�L�E�O�H �W�R �O�L�W�H�U�D�O�O�\ 

�V�H�H���W�K�U�R�X�‘�K the walls of the room such that the entire scale of the territory 

would be co-present and available for action simultaneously. The ontological 

and the epistemic promised to merge on the surface of the screen. This con -

trol room scenario is now commonplace, indeed contemporary logistics, ship -

ping, and freight systems would be unthinkable without it, and though it had 

certain precedents during World War II, especially in the spread of war rooms 

built around the world, the televisual nature of the system together with its 

peace-time operation and economic domain made Cybersyn unique. 

�$�G�G�L�W�L�R�Q�D�O�O�\�� �Z�K�D�W �P�D�G�H �&�\�E�H�U�V�\�Q �P�R�U�H �X�Q�L�T�X�H�� �K�R�Z�H�Y�H�U�� �Z�D�V �W�K�D�W �H�D�F�K �Q�R�G�H 

�L�Q �W�K�H �Q�H�W�Z�R�U�N �Z�R�X�O�G �E�H �J�U�D�Q�W�H�G �D �F�H�U�W�D�L�Q �R�S�H�U�D�W�L�R�Q�D�O �D�X�W�R�Q�R�P�\�� �)�D�F�W�R�U�L�H�V 

could communicate with each other as well as with the central command 

�U�R�R�P�� �7�K�L�V �L�P�D�J�H �R�I �I�U�H�H�O�\ �5�R�Z�L�Q�J �L�Q�I�R�U�P�D�W�L�R�Q �D�E�O�H �W�R �W�U�D�]�F �K�R�U�L�]�R�Q�W�D�O�O�\ 

between nodes and vertically through a command structure was absolutely 

�F�H�Q�W�U�D�O �W�R �%�H�H�U���V �F�R�Q�F�H�S�W�L�R�Q �R�I �&�\�E�H�U�V�\�Q�� �%�R�W�K �%�H�H�U �D�Q�G �$�O�O�H�Q�G�H �E�H�O�L�H�Y�H�G �W�K�L�V 

was what would lend the system �L�W�V �F�X�U�L�R�X�V �S�R�Z�H�U�V �R�I �D�G�D�S�W�L�Y�H �V�W�U�H�Q�J�W�K�� �%�\ 

�U�H���H�P�S�R�Z�H�U�L�Q�J �O�R�F�D�O �G�H�F�L�V�L�R�Q���P�D�N�H�U�V�� �&�\�E�H�U�V�\�Q �W�R�R�N �%�H�H�U���V �L�Q�W�H�U�H�V�W �L�Q �R�U�J�D�Q�L-

�]�D�W�L�R�Q�D�O �P�D�Q�D�J�H�P�H�Q�W �D�Q�G �V�R�F�L�D�O�L�]�H�G �L�W�� �–�Q �D �P�R�P�H�Q�W �R�I �L�Q�F�U�H�G�L�E�O�H �R�S�W�L�P�L�V�P�� 

�W�K�H �F�R�U�H �J�U�R�X�S �R�I �U�H�V�H�D�U�F�K�H�U�V �Z�R�U�N�L�Q�J �Z�L�W�K �%�H�H�U �V�H�H�P�H�G �R�Q �W�K�H �F�X�V�S �R�I �V�H�F�X�U-

�L�Q�J �W�K�H �V�K�L�I�W�L�Q�J �F�R�R�U�G�L�Q�D�W�H�V �R�I �&�K�L�O�H���V �V�R�F�L�D�O �D�Q�G �H�F�R�Q�R�P�L�F �H�Q�Y�L�U�R�Q�P�H�Q�W�� 

�5�H�S�O�H�W�H �L�Q �E�R�W�K �%�H�H�U���V �R�Z�Q �Z�U�L�W�L�Q�J �D�Q�G �W�K�D�W �R�I �W�K�H �K�L�V�W�R�U�L�D�Q�V �Z�K�R �W�D�N�H �X�S �W�K�H 

�&�\�E�H�U�V�\�Q �S�U�R�M�H�F�W �L�V �D �F�R�Q�F�H�S�W�L�R�Q �R�I �V�R���F�D�O�O�H�G bottom up decision-making as 

inherently democratic, in contradistinction to top down  decision-making pro -

�F�H�V�V�H�V�� �Z�K�L�F�K �D�U�H �V�H�H�Q �D�V �F�R�H�U�F�L�Y�H�� �$ �Z�H�O�O���N�Q�R�Z�Q �D�Q�H�F�G�R�W�H �L�V �Z�R�U�W�K �U�H�S�H�D�W�L�Q�J 

here, since it reveals the naivety of the political position behind this equation 

�R�I �X�S�Z�D�U�G �W�U�D�]�F �D�Q�G �G�H�P�R�F�U�D�F�\�� �Z�K�L�F�K �E�R�W�K �0�H�G�L�Q�D ���…�ƒ�„�„�� �D�Q�G �3�L�F�N�H�U�L�Q�J ���…�ƒ�„�ƒ�� 

�W�D�N�H �X�S �Z�L�W�K�R�X�W �T�X�D�O�L�4�F�D�W�L�R�Q�� 
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�%�H�H�U �L�V �L�Q�Y�L�W�H�G �W�R �W�K�H �3�U�H�V�L�G�H�Q�W�L�D�O �3�D�O�D�F�H �R�Q �„�… �1�R�Y�H�P�E�H�U �„�Œ�Š�„. He is tasked 

with describing his proposal for the nationwide cybernetic system to the 

�Q�H�Z�O�\ �H�O�H�F�W�H�G �S�U�H�V�L�G�H�Q�W�� �%�H�H�U �V�O�R�Z�O�\ �W�D�N�H�V �$�O�O�H�Q�G�H �W�K�U�R�X�J�K �W�K�H �Q�H�V�W�H�G �V�W�U�X�F-

ture of the viable system model, carefully explaining the equivalence of  facto -

ries to limbs, and the feedback loops to an organic sensory apparatus. Step by 

step he elucidate s, moving through the hierarchy of levels and explicating the 

autonomy granted to decision -�P�D�N�H�U�V �D�W �H�D�F�K �S�R�L�Q�W�� �D�V �Z�H�O�O �D�V �W�K�H �5�H�[�L�E�L�O�L�W�\ 

�W�K�L�V �V�\�V�W�H�P �F�R�X�O�G �J�X�D�U�D�Q�W�H�H�� �)�L�Q�D�O�O�\, �%�H�H�U �U�H�D�F�K�H�V �W�K�H �D�S�H�[ �R�I �K�L�V �P�H�W�D�S�K�R�U�L-

cal diagram, the brain or control center. Just as he is about to reveal this point 

to be the seat of the p�U�H�V�L�G�H�Q�W�� �%�H�H�U �L�V �L�Q�W�H�U�U�X�S�W�H�G �E�\ �$�O�O�H�Q�G�H�� �Z�K�R exclaims : 

“at last . . . el pueblo”—the people.

Blind Spot

�$�O�O�H�Q�G�H �L�P�S�O�L�F�L�W�O�\ �X�Q�G�H�U�V�W�R�R�G �W�K�H �G�L�•�H�U�H�Q�F�H �E�H�W�Z�H�H�Q �U�H�S�U�H�V�H�Q�W�D�W�L�Y�H �G�H�P�R�F-

�U�D�F�\ �D�Q�G �E�X�V�L�Q�H�V�V �P�D�Q�D�J�H�P�H�Q�W�� �)�R�U �%�H�H�U�� �W�K�H �D�E�L�O�L�W�\ �W�R �P�D�N�H �G�H�F�L�V�L�R�Q�V �K�D�G 

a simple and direct correlation to freedom regardless of the decision being 

�P�D�G�H�� �D �I�U�H�H�G�R�P �W�K�D�W �R�Q�O�\ �H�Y�H�U �W�U�D�]�F�N�H�G �L�Q �D �O�L�W�H�U�D�O �U�H�J�L�V�W�H�U�� �H�L�W�K�H�U �G�H�P�R-

�F�U�D�W�L�F�D�O�O�\ �E�R�W�W�R�P �W�R �W�R�S�� �R�U �D�X�W�R�F�U�D�W�L�F�D�O�O�\ �I�U�R�P �W�R�S �W�R �E�R�W�W�R�P�� �)�X�U�W�K�H�U�P�R�U�H�� 

in committing to a wholly rational idea of decision-making, in which an actor 

is presumed to make the best decision if he or she is provided with the right 

�L�Q�I�R�U�P�D�W�L�R�Q�� �%�H�H�U �D�O�L�J�Q�V �K�L�P�V�H�O�I �Z�L�W�K �D �W�H�F�K�Q�R�F�U�D�W�L�F �Y�L�V�L�R�Q �R�I �V�R�F�L�H�W�\�� �L�Q �Z�K�L�F�K 

decision-making is reduced to a question of expertise. However, the fore -

grounding of expertise—a space where “competent information is free to 

�D�F�W�� �D�V �%�H�H�U �S�X�W �L�W���D�V �D �S�U�L�Q�F�L�S�D�O �R�I �G�H�F�L�V�L�R�Q���P�D�N�L�Q�J �P�\�V�W�L�4�H�V �W�K�H �S�R�O�L�W�L�F�D�O 

�G�L�P�H�Q�V�L�R�Q �R�I �G�H�F�L�V�L�R�Q���P�D�N�L�Q�J ���0�H�G�L�Q�D �…�ƒ�„�„�� �†�†���� �–�Q �W�K�L�V �V�H�Q�V�H �L�W �L�V �Q�R�W �D �T�X�H�V-

tion of moral value, but of the proper structural position of expertise vis-à-vis 

politics. 

�-�X�V�W �O�L�N�H �D�Q�\ �R�U�J�D�Q�L�V�P�� �&�\�E�H�U�V�\�Q���V �O�L�I�H�Z�R�U�O�G �Z�D�V �V�K�D�S�H�G �E�\ �L�W�V �V�H�Q�V�R�U�\ �D�S�S�D-

ratus. In order for something to count as an input, the system had to see it in 

order to �U�H�F�R�‘�Q�L�]�H �L�W�� �7�K�L�V �U�H�F�D�O�O�V �-�D�N�R�E �Y�R�Q �8�H�[�N�¾�O�O���V �F�R�Q�F�H�S�W �R�I �W�K�H Umwelt in 

which each organism has a world of its own compromised only of the dimen -

sions present to its sensory apparatus. Despite the abundant and profuse 

continuity of the natural environment, each organism gives birth to a world 

�E�\ �V�H�O�H�F�W�L�Q�J �R�Q�O�\ �D �I�H�Z �L�P�S�R�U�W�D�Q�W �P�D�U�N�H�U�V �Z�L�W�K�L�Q �W�K�L�V �V�S�D�F�H�� �)�R�U �W�K�H �R�U�J�D�Q�L�V�P�� 

�H�Y�H�U�\�W�K�L�Q�J �H�O�V�H �V�L�P�S�O�\ �G�R�H�V �Q�R�W �H�[�L�V�W�� �'�H�O�H�X�]�H �D�Q�G �*�X�D�W�W�D�U�L���V ���„�Œ�‹�Š�� �D�Q�G �D�O�V�R 

�$�J�D�P�E�H�Q���V ���…�ƒ�ƒ�‡�� �R�I�W�H�Q �F�L�W�H�G �X�V�H �R�I �W�K�H �W�L�F�N �L�V �G�U�D�Z�Q �I�U�R�P �Y�R�Q �8�H�[�N�¾�O�O �D�Q�G 

�V�H�U�Y�H�V �D�V �D�Q �H�[�W�U�H�P�H �H�[�D�P�S�O�H �R�I �W�K�H �S�R�L�Q�W�� �7�K�H �W�L�F�N���V �O�L�I�H�Z�R�U�O�G �L�V �F�R�Q�W�U�D�F�W�H�G 

�G�R�Z�Q �W�R �W�K�U�H�H �V�W�L�P�X�O�L�� �O�L�J�K�W�� �V�P�H�O�O�� �D�Q�G �W�R�X�F�K ���8�H�[�N�¾�O�O �…�ƒ�„�ƒ���� �/�L�J�K�W �G�U�D�Z�V �W�K�H 

tick to the tip of a tree branch, smell allows it to detect the passage of a host 

below and drop onto its back, touch to locate bare skin, so that it could bur -

�U�R�Z�� �$�V �&�D�Q�J�X�L�O�K�H�P �Z�U�L�W�H�V�� 



����

�$ �P�H�D�Q�L�Q�J�� �I�U�R�P �W�K�H �E�L�R�O�R�J�L�F�D�O �D�Q�G �S�V�\�F�K�R�O�R�J�L�F�D�O �S�R�L�Q�W �R�I �Y�L�H�Z�� �L�V �D�Q 

�D�S�S�U�H�F�L�D�W�L�R�Q �R�I �Y�D�O�X�H�V �L�Q �U�H�O�D�W�L�R�Q �W�R �D �Q�H�H�G�� �$�Q�G �D �Q�H�H�G �L�V�� �I�R�U �Z�K�R�H�Y�H�U 

feels it and lives it, an irreducible system of reference, and for that reason 

�L�W �L�V �D�E�V�R�O�X�W�H�� ���…�ƒ�ƒ�„�� �Š��

�–�I �W�K�H �Z�R�U�O�G �L�V �D�Q �D�F�F�X�P�X�O�D�W�L�R�Q �R�I �V�L�J�Q�D�O�V�� �L�Q�S�X�W�V �D�Q�G �R�X�W�S�X�W�V �W�K�D�Q �%�H�H�U 

�D�Q�G �8�H�[�N�¾�O�O �D�U�H �L�Q �F�O�R�V�H �S�U�R�[�L�P�L�W�\�� �(�D�F�K �F�\�E�H�U�Q�H�W�L�F �D�S�S�D�U�D�W�X�V�� �Z�K�H�W�K�H�U �W�K�H 

anti-aircraft battery or the viable system model , �L�Q�G�L�Y�L�G�X�D�W�H�V �D �V�S�H�F�L�4�F �P�H�V�K 

through which the continuity of the world passes. The individuation of the 

epistemic and the ontological—in that it is a co-individuation—binds certain 

features of the world to knowledge apparatus in a partial and limited way, in 

�R�W�K�H�U �Z�R�U�G�V �D�W �D �V�S�H�F�L�4�F �V�F�D�O�H�� �*�L�O�E�H�U�W �6�L�P�R�Q�G�R�Q���V �F�U�L�W�L�T�X�H �R�I �F�\�E�H�U�Q�H�W�L�F�V �L�V 

worth repeating here. What matters in a system is not the communication 

between pre-given receivers and whether one or another node in the relay of 

communication is sensitive enough to register a change in its environment. 4 

Instead, it is the genesis of the senders and receivers themselves that is of 

importance, since this forms the genetic condition of possibility for communi -

cation to exist as communication. In the genesis of the communicators percep -

�W�X�D�O �D�S�S�D�U�D�W�X�V �L�V �W�K�H �J�H�Q�H�V�L�V �R�I �D �V�S�H�F�L�4�F �O�L�I�H�Z�R�U�O�G ���6�L�P�R�Q�G�R�Q �…�ƒ�ƒ�Œ���� 

In this regard, what matters is the individuation of Cybersyn and the VSM 

diagram that it carries inside—not the modulation of the signals between 

�W�K�H �S�D�U�W�V�� �R�U �W�K�H�L�U �D�G�D�S�W�D�W�L�R�Q �Z�L�W�K�L�Q �D �I�X�Q�F�W�L�R�Q�D�O �E�D�Q�G�Z�L�G�W�K�� �$�W �S�U�H�F�L�V�H�O�\ �W�K�H 

4	 �
�–�Q�I�R�U�P�D�W�L�R�Q �L�V �W�K�H�U�H�I�R�U�H �D �S�U�L�P�H�U �I�R�U �L�Q�G�L�Y�L�G�X�D�W�L�R�Q�� �L�W �L�V �D demand for individuation , for 

�W�K�H �S�D�V�V�D�J�H �I�U�R�P �D �P�H�W�D�V�W�D�E�O�H �V�\�V�W�H�P �W�R �D �V�W�D�E�O�H �V�\�V�W�H�P�� �L�W �L�V �Q�H�Y�H�U �D �J�L�Y�H�Q �W�K�L�Q�J�� �7�K�H�U�H 

is no unity and no identity of information, because information is not a term�� �L�W �V�X�S�S�R�V�H�V 

the tension of a system of being in order to receive it adequately. Information can only 

�E�H �L�Q�K�H�U�H�Q�W �W�R �D �S�U�R�E�O�H�P�D�W�L�F�� �L�W �L�V that by which the incompatibility of the non-resolved 

system becomes an organizing dimension in the resolution�� �L�Q�I�R�U�P�D�W�L�R�Q �V�X�S�S�R�V�H�V �D �S�K�D�V�H 

change of a system, because it supposes an initial preindividual state that individuates 

�L�W�V�H�O�I �D�F�F�R�U�G�L�Q�J �W�R �W�K�H �G�L�V�F�R�Y�H�U�H�G �R�U�J�D�Q�L�]�D�W�L�R�Q�� �–�Q�I�R�U�P�D�W�L�R�Q �L�V �W�K�H �I�R�U�P�X�O�D �R�I �L�Q�G�L�Y�L�G�X�D-

�W�L�R�Q�� �D �I�R�U�P�X�O�D �W�K�D�W �F�D�Q�Q�R�W �H�[�L�V�W �S�U�L�R�U �W�R �W�K�L�V �L�Q�G�L�Y�L�G�X�D�W�L�R�Q�� �$�Q �L�Q�I�R�U�P�D�W�L�R�Q �F�D�Q �E�H �V�D�L�G 

to always be in the present, current, because it is the direction [ sens] according to which 

�D �V�\�V�W�H�P �L�Q�G�L�Y�L�G�X�D�W�H�V �L�W�V�H�O�I �� ���6�L�P�R�Q�G�R�Q �…�ƒ�ƒ�Œ�� �„�ƒ���� �$�O�V�R�� �
�$�F�F�R�U�G�L�Q�J �W�R �6�L�P�R�Q�G�R�Q�� �F�\�E�H�U-

netics had failed to go in this direction. Wiener had the “huge merit” to have started the 

�4�U�V�W �L�Q�G�X�F�W�L�Y�H �L�Q�Y�H�V�W�L�J�D�W�L�R�Q �L�Q�W�R �P�D�F�K�L�Q�H�V �D�Q�G �H�V�W�D�E�O�L�V�K�H�G �F�\�E�H�U�Q�H�W�L�F�V �D�V �D �F�R�P�S�U�H�K�H�Q-

�V�L�Y�H�� �L�Q�W�H�U�G�L�V�F�L�S�O�L�Q�D�U�\ �U�H�V�H�D�U�F�K �S�U�R�M�H�F�W�� �%�X�W�� �I�R�O�O�R�Z�L�Q�J �6�L�P�R�Q�G�R�Q�� �K�H �K�D�G �I�D�L�O�H�G �W�R �G�H�4�Q�H 

�K�L�V �U�H�V�H�D�U�F�K �R�E�M�H�F�W �L�Q �D�Q �D�S�S�U�R�S�U�L�D�W�H �P�D�Q�Q�H�U�� �&�\�E�H�U�Q�H�W�L�F�V �R�Q�O�\ �I�R�F�X�V�H�G �R�Q �D �V�S�H�F�L�4�F 

type of machines, i.e., machines with feedback mechanisms. More generally, Simondon 

�V�W�D�W�H�G�� �
�5�L�J�K�W �I�U�R�P �W�K�H �V�W�D�U�W�� �>�&�\�E�H�U�Q�H�W�L�F�V�@ �K�D�V �D�F�F�H�S�W�H�G �Z�K�D�W �D�O�O �W�K�H�R�U�\ �R�I �W�H�F�K�Q�R�O�R�J�\ 

�P�X�V�W �U�H�I�X�V�H�� �D �F�O�D�V�V�L�4�F�D�W�L�R�Q �R�I �W�H�F�K�Q�R�O�R�J�L�F�D�O �R�E�M�H�F�W�V �F�R�Q�G�X�F�W�H�G �E�\ �P�H�D�Q�V �R�I �H�V�W�D�E�O�L�V�K�H�G 

�F�U�L�W�H�U�L�D �D�Q�G �I�R�O�O�R�Z�L�Q�J �J�H�Q�H�U�D �D�Q�G �V�S�H�F�L�H�V���� �)�R�U �6�L�P�R�Q�G�R�Q�� �W�K�H �S�U�R�E�O�H�P �G�L�G �Q�R�W �F�R�Q�V�L�V�W 

�L�Q �D�S�S�O�\�L�Q�J �E�L�R�O�R�J�L�F�D�O �S�U�R�F�H�G�X�U�H�V �W�R �W�H�F�K�Q�R�O�R�J�\ ���D�V �Z�H �Z�L�O�O �V�H�H�� �K�H �K�L�P�V�H�O�I �P�D�G�H �X�V�H �R�I 

�V�X�F�K �S�U�R�F�H�G�X�U�H�V���� �+�L�V �S�R�L�Q�W �Z�D�V �W�K�D�W �:�L�H�Q�H�U �K�D�G �P�D�G�H �W�K�H �Z�U�R�Q�J �F�K�R�L�F�H �U�H�O�\�L�Q�J �R�Q �D 

�T�X�D�V�L���/�L�Q�Q�D�H�D�Q�� �V�W�D�E�O�H �F�O�D�V�V�L�4�F�D�W�L�R�Q�� �:�K�D�W �6�L�P�R�Q�G�R�Q �Z�D�V �D�I�W�H�U �Z�D�V �D �G�\�Q�D�P�L�F �W�K�H�R�U�\ 

�R�I �W�H�F�K�Q�R�O�R�J�\�� �L���H���� �D �W�K�H�R�U�\ �W�K�D�W �Z�R�X�O�G �J�U�D�V�S �W�H�F�K�Q�R�O�R�J�L�F�D�O �R�E�M�H�F�W�V �L�Q �W�K�H�L�U �G�H�Y�H�O�R�S�P�H�Q�W 

and their relation to inner and outer milieus or Umwelten. In other words, Simondon did 

not want to start another botany of machines, he was interested in their individuation, 

�G�H�Y�H�O�R�S�P�H�Q�W �D�Q�G �H�Y�R�O�X�W�L�R�Q�� ���6�F�K�P�L�G�J�H�Q �…�ƒ�ƒ�‡�� �„�†����



����

same moment that the abstract diagram of the system is articulated and the 

parts have been prescribed their range of functionalities and sensitivities, two 

�W�K�L�Q�J�V �D�U�H �S�U�R�G�X�F�H�G�� �)�L�U�V�W�O�\�� �D �O�L�I�H �Z�R�U�O�G�� �7�K�L�V �F�R�Q�W�D�L�Q�V �D�O�O �W�K�H �W�K�L�Q�J�V �W�K�D�W �F�D�Q 

�E�H �U�H�F�R�J�Q�L�]�H�G �D�Q�G �G�H�W�H�F�W�H�G �E�\ �W�K�H �V�\�V�W�H�P�� �6�H�F�R�Q�G�O�\�� �D �F�R�Q�W�U�D�V�W �V�S�D�F�H �R�U �E�O�L�Q�G 

spot, a remainder, which—from the point of view of the life world—has no 

existence whatsoever. Cybersyn had an Umwelt all of its own, and this Umwelt 

�Z�D�V �Z�K�R�O�O�\ �G�H�W�H�U�P�L�Q�H�G �E�\ �W�K�R�V�H �W�K�L�Q�J�V �$�O�O�H�Q�G�H���V �H�F�R�Q�R�P�L�V�W�V �D�Q�G �%�H�H�U���V �F�\�E�H�U-

�Q�H�W�L�F�L�D�Q�V �W�R�R�N �W�R �E�H �R�I �Y�D�O�X�H �E�H�W�Z�H�H�Q �„�Œ�Š�…���„�Œ�Š�†�� 

�%�\ �D�W�W�H�P�S�W�L�Q�J �W�R �H�T�X�D�W�H �D�Q �H�F�R�Q�R�P�L�F �D�Q�G �V�R�F�L�D�O �I�R�U�P�D�W�L�R�Q �Z�L�W�K �D �V�H�U�L�H�V �R�I 

�L�Q�G�L�F�D�W�R�U�V �L�Q �D �I�H�H�G�E�D�F�N �O�R�R�S�� �&�K�L�O�H���V �F�\�E�H�U�Q�H�W�L�F �H�[�S�H�U�L�P�H�Q�W �R�Y�H�U���H�[�W�H�Q�G�H�G 

quantitative techniques into a qualitative domain. The equations, diagrams, 

circuit boards, telex machines and screens that made up the “body” of this 

national cybernetic system, attempted to make a society and its economy 

knowable through calculus, a series of variable quantities that could be tuned 

and calibrated. The question that arises for any such system is how to count. 

�:�K�H�U�H �L�V �R�Q�H �W�R �G�U�D�Z �W�K�H �O�L�Q�H�� �W�K�D�W �G�L�]�F�X�O�W �W�K�U�H�V�K�R�O�G �E�H�W�Z�H�H�Q �W�K�H �F�D�O�F�X�O�D�E�O�H 

�D�Q�G �W�K�H �L�Q�F�D�O�F�X�O�D�E�O�H�� �W�K�H �4�H�O�G �R�I �Y�L�V�L�R�Q �D�Q�G �W�K�H �E�O�L�Q�G �V�S�R�W�" 

�7�K�L�V �T�X�H�V�W�L�R�Q �Z�R�X�O�G �E�H�F�R�P�H �S�D�U�D�P�R�X�Q�W �I�R�U �W�K�H �$�O�O�H�Q�G�H �J�R�Y�H�U�Q�P�H�Q�W �R�Q 

�„�„�b�6�H�S�W�H�P�E�H�U �„�Œ�Š�†�� �&�H�U�W�D�L�Q�O�\ �&�\�E�H�U�V�\�Q �Z�D�V �Q�H�Y�H�U �G�H�V�L�J�Q�H�G �W�R �K�D�O�W �D �F�R�X�S 

�D�W�W�H�P�S�W�� �Q�R�U �F�D�Q �W�K�H �R�Y�H�U�W�K�U�R�Z �R�I �$�O�O�H�Q�G�H���V �J�R�Y�H�U�Q�P�H�Q�W �E�H �V�D�L�G �W�R �K�D�Y�H �H�Y�H�Q-

tuated by a failure in this unique experiment. Instead, the line followed here is 

that the ethos hardwired into the telex machines, control rooms and software 

encapsulated an idea of social equilibrium—and the coup in all its murderous 

force represented another kind of politics, one that would never be content to 

�R�S�H�U�D�W�H �Z�L�W�K�L�Q �D�Q �H�[�L�W�L�Q�J �V�H�W �R�I �V�W�U�X�F�W�X�U�H�V�� �5�D�W�K�H�U�� �L�W �G�H�P�D�Q�G�H�G �W�K�D�W �W�K�H �U�X�O�H�V 

themselves—the very structure of decision-making—enter into the stakes of 

�W�K�H �S�R�O�L�W�L�F�D�O �E�D�U�J�D�L�Q�� �7�K�D�W �W�K�L�V �Z�D�V �D�U�W�L�F�X�O�D�W�H�G �E�\ �D �P�L�O�L�W�D�U�\ �M�X�Q�W�D �L�Q �W�K�L�V �F�D�V�H 

is coincidental, since what was and is at stake is not merely the adaptation 

of systems parts, it the possibility of radically transforming the system that 

�U�H�F�R�J�Q�L�V�H�V �V�R�P�H�W�K�L�Q�J �D�V �S�D�U�W �R�I �L�W �L�Q �W�K�H �4�U�V�W �S�O�D�F�H��

�6�O�H�H�S�L�Q�J���'�R�J�V

�–�Q �W�K�H �L�Q�W�U�R�G�X�F�W�L�R�Q �W�R �K�L�V �O�H�F�W�X�U�H �D�W �W�K�H �&�R�O�O�H�J�H �G�H �)�U�D�Q�F�H �R�Q �„�ƒ�b�-�D�Q�X�D�U�\�b�„�Œ�Š�Œ�� 

�0�L�F�K�H�O �)�R�X�F�D�X�O�W �R�S�H�Q�H�G �Z�L�W�K �D �M�R�N�H�� �+�H �D�E�E�U�H�Y�L�D�W�H�G �)�U�H�X�G���V �T�X�R�W�D�W�L�R�Q �R�I 

�9�L�U�J�L�O���V Aeneid which reads, “ �5�H�F�W�H�U�H���V�L���Q�H�T�X�H�R���V�X�S�H�U�R�V�����$�F�K�H�U�R�Q�W�D���P�R�Y�H�E�R����

or  “�L�I �– �F�D�Q�Q�R�W �G�H�5�H�F�W �W�K�H �Z�L�O�O �R�I �+�H�D�Y�H�Q�� �– �V�K�D�O�O �P�R�Y�H �+�H�O�O�� �Z�K�L�F�K �)�R�X�F�D�X�O�W 

renders simply as, “ Acheronta movebo.” 5 �)�U�H�X�G �X�V�H�G �W�K�H �O�L�Q�H �D�V �W�K�H �H�S�L�J�U�D�S�K �W�R 

the Interpretation of Dreams , where it is meant to refer to the upward move -

ment of repressed content within the psyche.  �)�R�X�F�D�X�O�W �K�X�P�R�U�R�X�V�O�\ �F�R�X�Q�W�H�U-

5	 �$�O�W�H�U�Q�D�W�L�Y�H�O�\ �W�U�D�Q�V�O�D�W�H�G �L�Q �W�K�H �W�H�[�W �D�F�F�R�P�S�D�Q�\�L�Q�J �W�K�H �O�H�F�W�X�U�H �D�V �
�–�I �– �F�D�Q�Q�R�W �E�H�Q�G �W�K�H 

Higher Powers, I will move the infernal regions.”



����

�S�R�V�H�V �)�U�H�X�G���V �G�L�F�W�X�P �Z�L�W�K �D �T�X�R�W�H �I�U�R�P �%�U�L�W�D�L�Q���V �4�U�V�W prime m�L�Q�L�V�W�H�U�� �5�R�E�H�U�W 

Walpole, who once stated: “ Quieta non movere�� �Z�K�L�F�K �)�R�X�F�D�X�O�W �W�U�D�Q�V�O�D�W�H�V 

�L�G�L�R�P�D�W�L�F�D�O�O�\ �D�V �
�/�H�W �V�O�H�H�S�L�Q�J �G�R�J�V �O�L�H�� ���…�ƒ�„�ƒ���� �–�W �L�V �F�H�U�W�D�L�Q �W�K�D�W �W�K�H �G�L�V�W�D�Q�F�H 

�E�H�W�Z�H�H�Q �W�K�H �W�Z�R �T�X�R�W�H�V �L�V �Q�R�W �D�V �J�U�H�D�W �D�V �)�R�X�F�D�X�O�W �L�P�S�O�L�H�V�� �D�Q�G �D�O�W�K�R�X�J�K �)�R�X-

cault does not propose a psychoanalytic reading of the history of the eight -

eenth century—the extent to which subterranean problems rise up to lend 

sense to the details of history is a methodological given within his work. 

�
�/�H�W �V�O�H�H�S�L�Q�J �G�R�J�V �O�L�H���� �Z�K�D�W �L�V �L�Q�W�H�Q�G�H�G �Z�L�W�K �W�K�L�V �V�W�D�W�H�P�H�Q�W�" �8�Q�G�R�X�E�W�H�G�O�\�� �L�W �L�V 

a council of prudence, a description of government as a game of minimal con -

�W�D�F�W�� �)�R�X�F�D�X�O�W �W�U�D�F�H�V �W�K�H �H�Y�R�O�X�W�L�R�Q �R�I �O�L�E�H�U�D�O�L�V�P �D�V �D �V�S�H�F�L�4�F �U�H�4�Q�H�P�H�Q�W �R�I �W�K�H 

raison d’état, especially through the period in which the market moves from 

�E�H�L�Q�J �D �V�L�W�H �R�I �U�H�G�L�V�W�U�L�E�X�W�L�Y�H �M�X�V�W�L�F�H �L�Q �Z�K�L�F�K �E�X�\�H�U�V �P�X�V�W �E�H �S�U�R�W�H�F�W�H�G �D�J�D�L�Q�V�W 

�I�U�D�X�G �W�R �D �V�L�W�H �R�I �Y�H�U�L�4�F�D�W�L�R�Q�� �D�Q�G �W�K�X�V �W�K�H �S�U�R�G�X�F�W�L�R�Q �R�I �D �N�L�Q�G �R�I �W�U�X�W�K�� �7�K�H 

market can only operate as a site of truth production once it expresses a natu -

�U�D�O �R�U �W�U�X�H �S�U�L�F�H�� �)�R�U �W�K�L�V �U�H�D�V�R�Q�� �D�Q�\ �L�Q�W�H�U�Y�H�Q�W�L�R�Q �E�\ �J�R�Y�H�U�Q�P�H�Q�W �W�K�U�H�D�W�H�Q�V 

�W�R �M�H�R�S�D�U�G�L�]�H �W�K�L�V �Q�D�W�X�U�D�O �V�W�D�W�H �R�I �D�•�D�L�U�V�� �7�K�X�V�� �J�R�Y�H�U�Q�P�H�Q�W �P�X�V�W �D�G�R�S�W �D 

�F�R�Q�W�L�Q�X�D�O �U�H�5�H�F�W�L�Y�H �V�W�D�Q�F�H �I�R�U�P�H�G �E�H�W�Z�H�H�Q �W�K�H �W�Z�L�Q �O�L�P�L�W�V �R�I �D �P�L�Q�L�P�X�P �D�Q�G 

�P�D�[�L�P�X�P �F�R�Q�W�D�F�W�� �$�V �)�R�X�F�D�X�O�W �V�W�D�W�H�V�� 

When you allow the market to function by itself according to its nature, 

according to its natural truth, if you like, it permits the formation of a cer -

tain price which will be called metaphorically, the true price, but which no 

�O�R�Q�J�H�U �K�D�V �D�Q�\ �F�R�Q�Q�R�W�D�W�L�R�Q�V �R�I �M�X�V�W�L�F�H�� �–�W �L�V �D �S�U�L�F�H �W�K�D�W �5�X�F�W�X�D�W�H�V �D�U�R�X�Q�G 

�W�K�H �Y�D�O�X�H �R�I �W�K�H �S�U�R�G�X�F�W�� ���)�R�X�F�D�X�O�W �…�ƒ�„�ƒ�� �†�„��

�7�K�H �J�H�Q�H�V�L�V �R�I �O�L�E�H�U�D�O�L�V�P �D�V �D �V�S�H�F�L�4�F �W�H�F�K�Q�L�T�X�H �R�I �J�R�Y�H�U�Q�D�Q�F�H �F�D�Q �E�H �W�U�D�F�H�G 

�W�R �W�K�H �S�U�R�E�O�H�P �S�R�V�H�G �E�\ �S�R�S�X�O�D�W�L�R�Q�V �R�I �D �F�H�U�W�D�L�Q �V�F�D�O�H�� �$�W �L�W�V �F�R�U�H�� �O�L�E�H�U�D�O�L�V�P 

�D�W�W�H�P�S�W�V �W�R �H�V�W�D�E�O�L�V�K �D �Q�D�W�X�U�D�O�L�]�H�G �V�W�D�W�H �R�I �L�Q�W�H�U�D�F�W�L�R�Q �E�H�W�Z�H�H�Q �L�Q�G�L�Y�L�G�X�D�O�V�� 

especially with regards to economic transactions and the idea that within the 

emergent sum of these interactions exists a wholly natural value—price. Only 

by �V�H�F�X�U�L�Q�‘ the contingent interplay of these actors within the population—

and here the term security is meant in its regulatory, policing sense since this 

freedom depends on certain limits—can the natural tendency of this system 

be expressed. This rationality accords to a complex interacting system—in this 

case the market, a privileged status as a site against which the principals of 

�F�R�Q�W�U�R�O �D�Q�G �U�H�F�W�L�4�F�D�W�L�R�Q �F�D�Q �E�H �P�H�D�V�X�U�H�G�� 

�)�R�U �)�R�X�F�D�X�O�W�� �W�K�H �D�U�W �R�I �O�L�E�H�U�D�O �J�R�Y�H�U�Q�D�Q�F�H �L�V �H�V�V�H�Q�W�L�D�O�O�\ �V�H�O�I���U�H�5�H�F�W�L�Y�H�� �D �F�R�Q-

tinual recalibration of techniques addressed to the milieu of a population in 

response to the various problems posed to it. The epistemic dimension to this 

�S�U�R�M�H�F�W �W�D�N�H�V �G�L�•�H�U�H�Q�W �I�R�U�P�V �W�K�D�W �D�U�H �X�Q�L�W�H�G �E�\ �W�K�H �V�D�P�H �U�H�5�H�F�W�L�Y�H �J�H�V�W�X�U�H 

�L�Q �Z�K�L�F�K �W�U�X�W�K �D�S�S�H�D�U�V �W�K�U�R�X�J�K �W�K�H �I�U�D�P�H �R�I �D�Q �H�P�S�L�U�L�F�D�O �S�U�R�M�H�F�W �P�H�D�V�X�U�H�G 

�D�J�D�L�Q�V�W �W�K�H �W�U�X�W�K �V�X�S�S�O�L�H�G �E�\ �W�K�H �P�D�U�N�H�W�� �$ �Q�X�P�E�H�U �R�I �G�H�H�S �D�]�Q�L�W�L�H�V �E�H�W�Z�H�H�Q 

�W�K�H �F�\�E�H�U�Q�H�W�L�F �G�U�H�D�P �L�Q �/�D�W�L�Q �$�P�H�U�L�F�D �D�Q�G �W�K�H �O�L�E�H�U�D�O�L�V�P �E�H�F�R�P�H �D�S�S�D�U�H�Q�W 



����

at this stage, especially the inscription of the social body within the calculus 

of a complex emergent system. Later, it will be possible to say that in the case 

of the neoliberal experiments that began in Chile and eventually made their 

�Z�D�\ �W�R �(�D�V�W�H�U�Q �(�X�U�R�S�H �D�Q�G �R�W�K�H�U �S�D�U�W�V �R�I �/�D�W�L�Q �$�P�H�U�L�F�D�� �W�K�L�V �U�H�5�H�F�W�L�Y�H �J�H�V�W�X�U�H 

gives way to something more aggressive. This mutation does not faithfully 

�U�H�5�H�F�W �D �U�H�D�O�L�W�\ �W�K�D�W �H�[�L�V�W�V �Z�L�W�K�L�Q �D�Q �H�P�S�L�U�L�F�D�O �S�U�R�M�H�F�W�� �L�Q�V�W�H�D�G�� �L�W �Y�L�R�O�H�Q�W�O�\ 

�E�U�L�Q�J�V �D �Q�H�Z �P�D�U�N�H�W���R�U�L�H�Q�W�H�G �V�L�W�H �R�I �Y�H�U�L�4�F�D�W�L�R�Q �L�Q�W�R �E�H�L�Q�J�� 

�7�K�H �F�R�Q�Y�H�U�J�H�Q�F�H �R�I �F�\�E�H�U�Q�H�W�L�F �W�K�H�R�U�\���V �J�D�P�H �R�I �H�S�L�V�W�H�P�L�F �F�D�S�W�X�U�H �Z�L�W�K 

contemporary neoliberalism thus forms one chapter in the historical attempt 

to establish a rational basis for managing a population. It begins with natu -

�U�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �P�D�U�N�H�W �D�Q�G �W�D�N�H�V �X�S �D �Z�L�G�H �U�D�Q�J�H �R�I �H�P�S�L�U�L�F�D�O �V�W�U�D�W�H�J�L�H�V 

�Z�K�H�U�H�E�\ �J�R�Y�H�U�Q�P�H�Q�W �E�H�J�L�Q�V �W�R �D�G�G�U�H�V�V �L�W�V�H�O�I �W�R �D�Q �
�L�Q�G�H�4�Q�L�W�H �V�H�U�L�H�V �R�I 

mobile elements,” such as individuals, vehicles, goods, or dwellings. In other 

�Z�R�U�G�V�� �V�W�U�D�W�H�J�L�H�V �Z�K�H�U�H �D �T�X�D�Q�W�L�4�D�E�O�H �P�D�W�U�L�[ �R�I �F�R���R�U�G�L�Q�D�W�H�V �D�Q�G �W�U�D�M�H�F�W�R�U�L�H�V 

become isolated, tracked, and regulated in time and space. The circulation of 

these elements will continually constitute new problems to which government 

must respond. It will do so by adopting a “transformable framework” that 

�U�H�F�D�O�L�E�U�D�W�H�V �D�U�R�X�Q�G �W�K�H �S�U�R�Y�R�F�D�W�L�R�Q�V �W�K�H�V�H �S�U�R�E�O�H�P�V �S�R�V�H ���)�R�X�F�D�X�O�W �…�ƒ�ƒ�Š����

�%�H�F�D�X�V�H �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V �V�X�F�K �D�V �K�H�D�O�W�K�� �F�U�L�P�H�� �D�Q�G �S�R�Y�H�U�W�\ �H�P�H�U�J�H �I�U�R�P �D �W�H�U-

rain that is necessarily contingent and open, the practices of government take 

�R�Q �D �U�H�5�H�F�W�L�Y�H �I�R�U�P�� �7�K�R�X�J�K �S�R�S�X�O�D�W�L�R�Q�V �H�[�K�L�E�L�W �W�H�Q�G�H�Q�F�L�H�V �W�K�D�W �F�D�Q�Q�R�W �E�H 

simply be directed at a goal, they can nonetheless be tracked and modulated 

within a bandwidth of possible variation. In some sense this marks the critical 

�S�R�L�Q�W �R�I �W�U�D�Q�V�I�R�U�P�D�W�L�R�Q�� �S�R�Z�H�U �Z�L�O�O �Q�R �O�R�Q�J�H�U �W�R�X�F�K �L�W�V �R�E�M�H�F�W �G�L�U�H�F�W�O�\�� �L�Q�V�W�H�D�G 

�L�W �Z�L�O�O �D�G�G�U�H�V�V �W�K�H �V�S�D�F�H �L�Q �Z�K�L�F�K �W�K�H �R�E�M�H�F�W �H�[�L�V�W�V �D�V �D �S�R�V�V�L�E�L�O�L�W�\�� �3�K�U�D�V�H�G �G�L�I-

ferently, power will begin to address the lifeworld, or milieu. 6 

Under this cybernetic ethos, transformation is not directed towards a distant 

goal that is known in advance. Instead, it follows immanent tendencies, guid -

ing them forward—but also giving them space to evolve. The city or territory is 

understood here as a contingent, self-regulating resource that requires ongo -

ing management. The goal of this management is to secure a natural equi -

�O�L�E�U�L�X�P �D�Q�G �N�H�H�S �H�P�H�U�J�H�Q�W �I�R�U�F�H�V �L�Q �E�D�O�D�Q�F�H�� �–�Q �R�Q�H �Z�D�\�� �W�K�H �/�D�W�L�Q �$�P�H�U�L�F�D�Q 

�H�[�S�H�U�L�P�H�Q�W �L�Q �F�\�E�H�U�Q�H�W�L�F�V �L�V �W�K�H �4�U�V�W �P�R�P�H�Q�W �Z�K�H�Q �W�K�L�V �O�L�E�H�U�D�O �G�L�D�J�U�D�P �J�R�H�V 

live, the moment when “the medium of an action and the element in which 

�L�W �F�L�U�F�X�O�D�W�H�V�� ���)�R�X�F�D�X�O�W �…�ƒ�ƒ�Š�� �†�…�� �S�U�R�P�L�V�H�V �W�R �F�R�P�H �X�Q�G�H�U �U�H�D�O���W�L�P�H �F�R�Q�W�U�R�O�� 

However, as Pinochet would eventually show in the case of Chile, the properly 

��	 �
�7�K�H �P�L�O�L�H�X �L�V �D �V�H�W �R�I �Q�D�W�X�U�D�O �J�L�Y�H�Q�V���U�L�Y�H�U�V�� �P�D�U�V�K�H�V�� �K�L�O�O�V���D�Q�G �D �V�H�W �R�I �D�U�W�L�4�F�L�D�O �J�L�Y-

ens—an agglomeration of individuals, of houses etc. The milieu is a certain number of 

�F�R�P�E�L�Q�H�G�� �R�Y�H�U�D�O�O �H�•�H�F�W�V�� �E�H�D�U�L�Q�J �R�Q �D�O�O �Z�K�R �O�L�Y�H �L�Q �L�W�� �–�W �L�V �D�Q �H�O�H�P�H�Q�W �L�Q �Z�K�L�F�K �D �F�L�U�F�X�O�D�U 

�O�L�Q�N �L�V �S�U�R�G�X�F�H�G �E�H�W�Z�H�H�Q �H�•�H�F�W�V �D�Q�G �F�D�X�V�H�V�� �V�L�Q�F�H �D�Q �H�•�H�F�W �I�U�R�P �R�Q�H �S�R�L�Q�W �R�I �Y�L�H�Z �Z�L�O�O 

�E�H �D �F�D�X�V�H �I�U�R�P �D�Q�R�W�K�H�U�� ���)�R�X�F�D�X�O�W �…�ƒ�ƒ�Š����



����

�S�R�O�L�W�L�F�D�O �T�X�H�V�W�L�R�Q �L�V �Q�R�W �K�R�Z �W�K�H �V�\�V�W�H�P �R�S�H�U�D�W�H�V ���L���H���� �K�R�Z �F�D�Q �Z�H �U�H�4�Q�H �L�W�� 

�P�D�N�H �P�R�U�H �L�Q�W�H�J�U�D�W�H�G�� �P�R�U�H �F�R�P�S�O�H�W�H�� �P�R�U�H �F�R�H�[�W�H�Q�V�L�Y�H �Z�L�W�K �W�K�H �Z�R�U�O�G�"�� 

but rather what counts  as part of the system. The political dimension of any 

�V�\�V�W�H�P �L�V �L�W�V �E�O�L�Q�G �V�S�R�W�� �W�K�H �S�D�U�W �L�W �F�D�Q�Q�R�W �U�H�F�R�J�Q�L�]�H�� �D�V �5�D�Q�F�L�ª�U�H �Z�U�L�W�H�V �L�Q �G�L�I-

�I�H�U�H�Q�W �F�R�Q�W�H�[�W�� �
�W�K�H �S�D�U�W �Z�L�W�K �Q�R �S�D�U�W�� ���…�ƒ�ƒ�‡����

�7�K�H���&�\�E�H�U�Q�H�W�L�F���(�W�K�R�V

�)�U�H�X�G���V �G�L�F�W�X�P �U�H�J�D�U�G�L�Q�J �W�K�H �U�H�W�X�U�Q �R�I �W�K�H �U�H�S�U�H�V�V�H�G �V�X�J�J�H�V�W�V �D �V�X�E�F�R�Q-

scious that never sleeps. In the Chilean episode, the historical subconscious 

�X�Q�G�H�U�Z�H�Q�W �P�D�Q�\ �P�R�Y�H�P�H�Q�W�V �R�I �L�W�V �R�Z�Q�� �V�R�F�L�D�O�L�V�W �G�U�H�D�P�V �Z�H�U�H �V�R�R�Q �U�H�S�O�D�F�H�G 

by neoliberal ones. Just as in dreams, where unrelated facts can suddenly 

�E�H�F�R�P�H �M�X�[�W�D�S�R�V�H�G �Z�L�W�K�R�X�W �O�R�J�L�F�D�O �U�H�O�D�W�L�R�Q�� �W�K�U�H�H �W�L�P�H�V �L�Q �V�K�R�U�W �V�X�F�F�H�V�V�L�R�Q 

�&�K�L�O�H �E�H�F�D�P�H �D �V�S�D�F�H �R�I �H�[�W�U�H�P�H �H�[�S�H�U�L�P�H�Q�W�� �4�U�V�W �Z�L�W�K �F�R�Q�V�W�L�W�X�W�L�R�Q�D�O �V�R�F�L�D�O-

�L�V�P�� �V�H�F�R�Q�G �Z�L�W�K �F�\�E�H�U�Q�H�W�L�F �P�D�Q�D�J�H�P�H�Q�W�� �D�Q�G �4�Q�D�O�O�\ �Z�L�W�K �W�K�H �&�K�L�F�D�J�R �V�F�K�R�R�O 

�R�I �H�F�R�Q�R�P�L�F�V�� �)�R�U �G�H�F�D�G�H�V�� �W�K�L�V �/�D�W�L�Q �$�P�H�U�L�F�D�Q �O�D�E�R�U�D�W�R�U�\ �S�D�L�Q�I�X�O�O�\ �U�H�K�H�D�U�V�H�G 

social and economic ideas years before they became accepted in the rest of 

the world. If the socialist origin of cybernetic management is a source of pride 

for many advocates, its ultimate conclusion as the deep structure of neoliber -

alism is not. Valdes writes:

�)�U�R�P �„�Œ�Š�ƒ���„�Œ�Š�†�� �W�K�H �$�O�O�H�Q�G�H �J�R�Y�H�U�Q�P�H�Q�W �L�P�S�O�H�P�H�Q�W�H�G �L�W�V �
�D�Q�W�L���L�P�S�H�U�L�D�O-

ist, anti-oligarchical and anti-monopolistic” program, deciding to nation -

�D�O�L�]�H �W�K�H �4�Q�D�Q�F�L�D�O �D�Q�G �S�U�R�G�X�F�W�L�Y�H �V�H�F�W�R�U�V �R�I �&�K�L�O�H�� �W�R �H�[�S�U�R�S�U�L�D�W�H �O�D�U�J�H 

chunks of rural property, and to replace the market with far-reaching 

�S�U�L�F�H �F�R�Q�W�U�R�O�� �)�U�R�P �„�Œ�Š�‡���„�Œ�Š�‹�� �W�K�H �P�L�O�L�W�D�U�\ �U�H�J�L�P�H �R�I �*�H�Q�H�U�D�O �3�L�Q�R�F�K�H�W 

�G�H�Y�H�O�R�S�H�G �D �U�D�G�L�F�D�O �H�F�R�Q�R�P�L�F �O�L�E�H�U�D�O�L�]�D�W�L�R�Q �S�U�R�J�U�D�P �E�D�V�H�G �R�Q �W�K�H �L�Q�G�L�V-

criminate use of market mechanisms, the dismantling and reduction of 

�W�K�H �V�W�D�W�H�� �U�H�J�X�O�D�W�L�R�Q �R�I �W�K�H �4�Q�D�Q�F�L�D�O �V�H�F�W�R�U�� �D�Q�G �D �G�L�V�F�R�X�U�V�H �W�K�D�W �D�V�F�U�L�E�H�G 

to market forces the ability to solve practically any problem in society. 

One extreme of radical ideology was followed by its opposite. Chilean 

�V�R�F�L�H�W�\ �Z�D�V �W�Z�L�F�H �F�D�O�O�H�G �X�S�R�Q �W�R �E�H�J�L�Q �L�W�V �K�L�V�W�R�U�\ �I�U�R�P �V�F�U�D�W�F�K�� ���9�D�O�G�H�V 

�„�Œ�Œ�ˆ�� �Š��

Though their means and purposes point in opposite directions, and while it 

�Z�R�X�O�G �E�H �U�L�G�L�F�X�O�R�X�V �W�R �H�T�X�D�W�H �$�O�O�H�Q�G�H���V �F�R�Q�V�W�L�W�X�W�L�R�Q�D�O �V�R�F�L�D�O�L�V�P �D�Q�G �L�W�V �Z�K�R�O�O�\ 

�O�H�J�L�W�L�P�D�W�H �U�L�V�H �W�R �J�R�Y�H�U�Q�P�H�Q�W �Z�L�W�K �3�L�Q�R�F�K�H�W���V �Y�L�R�O�H�Q�W �F�R�X�S �D�Q�G �\�H�D�U�V �R�I �W�H�U-

�U�R�U�� �L�V �W�K�H�U�H �Q�R�W���G�H�V�S�L�W�H �W�K�H �D�I�R�U�H�P�H�Q�W�L�R�Q�H�G �G�L�•�H�U�H�Q�F�H�V���D �G�H�H�S �D�]�Q�L�W�\ 

�E�H�W�Z�H�H�Q �W�K�H �W�Z�R�" �–�Q �W�K�H �I�H�U�Y�R�U �W�R �V�K�D�S�H �D �Q�H�Z �&�K�L�O�H�D�Q �V�X�E�M�H�F�W�� �W�R �G�L�V�D�Y�R�Z 

the past, to pursue growth, and set in place “irreversible change” both the 

�P�L�O�L�W�D�U�\ �M�X�Q�W�D �D�Q�G �W�K�H �O�H�I�W���Z�L�Q�J �V�R�F�L�D�O�L�V�W�V �V�K�D�U�H �V�X�U�S�U�L�V�L�Q�J �V�L�P�L�O�D�U�L�W�L�H�V�� �$�V �V�X�F�K�� 

“the coup cannot be reduced to a particular time-bound event but must be 

seen as a process, i.e., as a particular constellation of social and political forces 

�P�R�Y�L�Q�J �W�R�J�H�W�K�H�U �D�Q�G �D�S�D�U�W �R�Y�H�U �K�L�V�W�R�U�L�F�D�O �W�L�P�H�� ���3�H�W�U�D�V �D�Q�G �0�R�U�O�H�\ �„�Œ�Š�‹���� 



����

The Cybersyn experiment only makes sense against this changing historical 

background. In the very attempt to constitute an environment as a resource 

for  adaptation, this techno-social assemblage was disposed to draw on its con -

�W�H�[�W�� �$�V �V�R�R�Q �D�V �L�W �Z�D�V �D�F�W�L�Y�D�W�H�G�� �D�V �V�R�R�Q �D�V �L�W �E�H�J�D�Q �W�R �Z�R�U�N�� �D�V �V�R�R�Q �D�V �L�W �Z�D�V 

�S�O�X�J�J�H�G �L�Q�W�R �D �F�R�Q�F�U�H�W�H �K�L�V�W�R�U�L�F�D�O �V�L�W�X�D�W�L�R�Q �L�W �E�H�J�D�Q �W�R �L�Q�5�H�F�W �W�K�D�W �V�L�W�X�D�W�L�R�Q���V 

politics, to redraw the contours of the problem in its own image. 

�)�R�U �W�K�L�V �U�H�D�V�R�Q�� �W�K�H �W�H�F�K�Q�R�O�R�J�\ �F�R�X�O�G �Q�H�Y�H�U �H�P�E�R�G�\ �D �V�S�H�F�L�4�F �L�G�H�R�O�R�J�L�F�D�O �S�D�\-

load, its status as emancipatory, its surveillance function, its “left” or “right” 

orientation was always dependent on the environmental “input” it drew upon. 

The relay the machine was installed within was permanently unstable. Called 

�R�Q �W�R �U�H�J�X�O�D�W�H �H�F�R�Q�R�P�L�F �D�F�W�L�Y�L�W�\�� �P�D�Q�D�J�H �Z�R�U�N�H�U�V�� �G�L�V�S�X�W�H�V �D�Q�G �I�R�U�P �D�Q �D�•�H�F-

tive loop between government and governed—its model of freedom was itself 

�W�D�Q�J�O�H�G �L�Q �D �Q�H�W�Z�R�U�N �R�I �U�H�V�L�V�W�D�Q�F�H�V �Z�K�R�O�O�\ �L�P�P�D�Q�H�Q�W �W�R �W�K�H �4�H�O�G �L�Q �Z�K�L�F�K �L�W 

took shape. This environment made for an unstable ground, always threat -

ening to give way beneath the cybernetic machine. This why it could move 

from one political spectrum to the other and then back again. It is also why 

�W�K�H �V�D�P�H �W�H�F�K�Q�L�T�X�H �F�R�X�O�G �L�Q�I�X�V�H �V�X�S�S�R�V�H�G�O�\ �U�D�G�L�F�D�O�O�\ �G�L�•�H�U�H�Q�W �L�G�H�R�O�R�J�L�H�V�� �–�W�V 

�D�X�W�R�Q�R�P�\ �Z�D�V �W�R�W�D�O�� �W�K�H �P�D�F�K�L�Q�H �M�X�V�W �N�H�S�W �R�Q �Z�R�U�N�L�Q�J�� 
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The Trauma Machine:  
�'�H�P�R�V�����–�P�P�H�U�V�L�Y�H��
Technologies and the 
Politics of Simulation 

Orit Halpern

�7�K�L�V���H�V�V�D�\���F�U�L�W�L�F�D�O�O�\���H�[�D�P�L�Q�H�V���G�L�J�L�W�D�O���V�L�P�X�O�D�W�L�R�Q��

scenes or “demos” as a tool that is telling something 

�D�E�R�X�W���W�K�H���W�U�X�W�K���R�I���W�K�H���Z�R�U�O�G���Z�L�W�K���W�K�H���D�L�P���R�I���P�D�N�L�Q�J���L�W��

�X�Q�V�W�D�E�O�H�����)�R�O�O�R�Z�L�Q�J���)�D�U�R�F�N�L���V���W�D�N�H���R�Q���Z�D�U���W�U�D�X�P�D���W�K�H�U-

�D�S�L�H�V���W�U�H�D�W�L�Q�J���S�R�V�W���W�U�D�X�P�D�W�L�F���V�W�U�H�V�V���G�L�V�R�U�G�H�U�����3�7�6�'����

�Z�L�W�K���U�H�V�S�R�Q�V�L�Y�H���D�Q�G���L�P�P�H�U�V�L�Y�H���W�H�F�K�Q�R�O�R�J�L�H�V�����L�W���P�D�N�H�V��

�W�K�H���H�•�H�F�W���R�I���D���G�H�P�R���R�Q���K�X�P�D�Q���V�X�E�M�H�F�W�L�Y�L�W�\���D�S�S�D�U-

�H�Q�W�����)�U�R�P���W�K�H�U�H�����W�K�H���H�V�V�D�\���W�U�D�F�H�V���W�K�H���G�H�V�L�J�Q���R�I���W�K�H�V�H��

�W�H�F�K�Q�R�O�R�J�L�H�V���E�D�F�N���W�R���W�K�H���4�U�V�W���Y�L�G�H�R���V�L�P�X�O�D�W�L�R�Q���H�[�S�H�U�L-

ments of the Architecture Machine Group at MIT in 

�W�K�H���„�Œ�Š�ƒ�V�����W�K�H���$�V�S�H�Q���0�R�Y�L�H���0�D�S�����L�Q���Z�K�L�F�K���U�D�F�H���D�Q�G��

gender play a critical part in conditioning spectator -

�V�K�L�S�����/�R�R�N�L�Q�J���D�W���W�K�H���U�R�O�H���R�I���G�H�P�R�V���L�Q���X�U�E�D�Q���S�O�D�Q�Q�L�Q�J����

the implications of this tool become fully visible.
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Immersion into Trauma

In his video installation Serious Games ���…�ƒ�„�„���� �4�O�P�P�D�N�H�U �+�D�U�X�Q �)�D�U�R�F�N�L �F�X�W�V 

�R�Q�W�R �I�R�X�U �V�F�U�H�H�Q�V �G�L�•�H�U�H�Q�W �V�F�H�Q�D�U�L�R�V �U�D�Q�J�L�Q�J �I�U�R�P �U�H�F�H�Q�W �Z�D�U�V �D�Q�G �Z�D�U 

games. In the longest segment, entitled Immersion, we see a soldier undergo -

ing a therapy for post-traumatic stress disorder. He relives the memory of the 

killing of a fellow soldier during the Iraq war via virtual reality headgear. The 

uncanny feeling of these scenes is that the software used in the pre-battle 

�W�U�D�L�Q�L�Q�J �D�Q�G �W�K�H �S�R�V�W���W�U�D�X�P�D �W�U�H�D�W�P�H�Q�W �D�U�H �V�W�U�L�N�L�Q�J�O�\ �V�L�P�L�O�D�U ���4�J�� �„����

In its multi-screen architecture, the installation most strenuously insists on 

�D �G�L�V�M�X�Q�F�W�X�U�H �E�H�W�Z�H�H�Q �W�K�H �F�D�P�H�U�D �D�S�S�D�U�D�W�X�V �D�Q�G �W�K�H �K�X�P�D�Q �H�\�H�� �9�L�V�L�R�Q�� �I�R�U 

�)�D�U�R�F�N�L�� �L�V �D�Q �D�F�W�L�Y�L�W�\ �E�H�\�R�Q�G �D�Q�G �R�X�W�V�L�G�H �R�I �W�K�H �K�X�P�D�Q �V�X�E�M�H�F�W�� �–�W �L�V �D �S�U�R�G�X�F�W 

emerging from the realm of machines and apparatuses of capture, one that 

�U�H�W�U�R�D�F�W�L�Y�H�O�\ �F�R�Q�G�L�W�L�R�Q�V �D�Q�G �P�D�Q�X�I�D�F�W�X�U�H�V �
�K�X�P�D�Q�� �Y�L�V�L�R�Q�� �$�W �W�K�H �O�L�P�L�W�V �R�I 

his analysis is the possibility that vision—at least in the human capacity to 

survey—is impossible, even as the ability of machines to record, store, memo -

�U�L�D�O�L�]�H�� �D�Q�G �U�H�H�Q�D�F�W �L�P�D�J�H�V �K�D�V �Q�H�Y�H�U �E�H�H�Q �J�U�H�D�W�H�U�� �0�R�U�H �F�U�L�W�L�F�D�O�O�\�� �L�W �Z�R�X�O�G 

�D�S�S�H�D�U �W�K�D�W �P�D�F�K�L�Q�H�U�\ �L�V �F�D�S�D�E�O�H �R�I �U�H�Z�L�U�L�Q�J �W�K�H �K�X�P�D�Q �E�U�D�L�Q�� �:�K�D�W �)�D�U�R�F�N�L 

addresses is that our very vision and cognition are now thoroughly mediated. 

�9�L�V�L�R�Q �K�D�V �E�H�F�R�P�H �L�Q �P�D�Q�\ �Z�D�\�V �P�H�F�K�D�Q�L�]�H�G�� �S�H�U�K�D�S�V �H�Y�H�Q inhuman in being 

�X�Q�D�E�O�H �W�R �U�H�F�R�J�Q�L�]�H �K�X�P�D�Q �V�X�E�M�H�F�W�L�Y�L�W�\�� 

�>�)�L�J�X�U�H �‚�@ �+�D�U�X�Q �)�D�U�R�F�N�L�� Serious Games I–IV�� �������‚��

Within this moment of electronic repetition, where the soldier returns to a 

�S�D�V�W �W�U�D�X�P�D �W�K�U�R�X�J�K �W�K�H �L�P�S�O�D�Q�W�D�W�L�R�Q �R�I �Q�H�Z �P�H�P�R�U�L�H�V�� �)�D�U�R�F�N�L �V�K�R�Z�V �W�K�H 

�Q�D�W�X�U�H �R�I �F�R�Q�W�H�P�S�R�U�D�U�\ �P�H�G�L�X�P�V �D�V �D�•�H�F�W�L�Y�H�� �S�U�H�H�P�S�W�L�Y�H�� �D�Q�G �L�Q�K�X�P�D�Q�� 

Miming the logic of contemporary prolonged exposure therapies, trauma here 

is not created from a world external to the system, but actually generated, 

preemptively, from within the channel between the screens and the nervous 

system. 

�–�Q �S�U�R�O�R�Q�J�H�G �H�[�S�R�V�X�U�H �W�K�H�U�D�S�L�H�V�� �W�K�H �V�D�P�H �H�•�H�F�W �L�V �S�U�R�G�X�F�H�G �L�Q �D �V�L�P�L�O�D�U 

�Z�D�\�� �V�X�•�H�U�H�U�V �R�I �D�Q�[�L�H�W�\ �D�Q�G �W�U�D�X�P�D �G�L�V�R�U�G�H�U�V �D�U�H �
�H�[�S�R�V�H�G���� �P�R�V�W �U�H�F�H�Q�W�O�\ 

through virtual reality environments, to revisit moments in which the patient 

�D�V�V�R�F�L�D�W�H�G �D �S�D�U�W�L�F�X�O�D�U �V�W�L�P�X�O�X�V �W�R �D �U�H�V�S�R�Q�V�H�� �$�V �0�D�U�L�V�D �5�H�Q�H�H �%�U�D�Q�G�W �P�D�N�H�V 
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clear in her work on virtual reality exposure, the function in these treatments 

is not to “relive” the past but to “revisit” it in order to recondition and disasso -

�F�L�D�W�H �W�K�H �V�W�L�P�X�O�X�V �I�U�R�P �W�K�H �U�H�V�S�R�Q�V�H ���%�U�D�Q�G�W �…�ƒ�„�†�� �‹���� �7�K�L�V �H�[�F�O�X�V�L�R�Q �R�I �
�U�H�O�L�Y-

ing” is telling. The function of the therapeutic immersion in the videogame has 

no relationship to life narrative or stories, nor is it aligned to any teleological, 

historical, or memorial time. It is literally a repetition, a return visit that will be 

�W�K�H �V�D�P�H �D�V �W�K�H �L�Q�L�W�L�D�O �
�Y�L�V�L�W�� �L�Q �W�K�H �Z�D�U �]�R�Q�H�� �7�K�H �O�L�W�H�U�D�W�X�U�H �L�V �V�S�H�F�L�4�F �R�Q �W�K�L�V 

point. Prolonged exposure therapy is behaviorist: it is grounded in the earlier 

twentieth century work of Pavlov on animal conditioning and is linked today to 

�Q�H�X�U�R�F�K�H�P�L�F�D�O �P�R�G�H�O�V �R�I �W�K�H �E�U�D�L�Q ���9�D�Q�(�O�]�D�N�N�H�U �H�W �D�O�� �…�ƒ�„�‡�� �†���„�‹�� �*�D�O�O�L�V�W�H�O �D�Q�G 

�%�D�O�V�D�P �…�ƒ�„�‡�� �„�†�‰���„�‡�‡����

The scholarship on traumatic and anxiety disorders has a curious relationship 

to repetition automatism in psychoanalysis, in that it vehemently insists on a 

�P�R�G�H�O �R�I �W�K�H �P�L�Q�G �D�Q�D�O�R�J�R�X�V �S�H�U�K�D�S�V �W�R �)�U�H�X�G���V �L�Q�L�W�L�D�O �U�X�P�L�Q�D�W�L�R�Q�V �L�Q �
�3�U�R-

�M�H�F�W �I�R�U �D �6�F�L�H�Q�W�L�4�F �3�V�\�F�K�R�O�R�J�\�� ���„�‹�Œ�ˆ���� �:�K�D�W �P�D�N�H�V �F�R�Q�W�H�P�S�R�U�D�U�\ �W�K�H�U�D�S�L�H�V 

�G�L�•�H�U�H�Q�W �L�V �W�K�D�W �W�K�H�\ �Q�H�Y�H�U �S�D�V�V �W�K�U�R�X�J�K �W�K�H �F�R�Q�G�X�L�W�V �R�I �H�J�R�V �R�U �F�R�Q�V�F�L�R�X�V-

ness. The brain is comprised of circuits of neurons that are now postulated 

as being chemically conditioned by stimuli. The point of therapy is to modify 

the responsiveness of the circuit at a neurochemical level and to rewire it. 

Prolonged exposure therapies are not based on talk and do not invoke notions 

of dialog or narrative. Within this model of the brain, the trauma is the result 

�R�I �D �F�R�P�P�X�Q�L�F�D�W�L�R�Q �S�U�R�E�O�H�P �R�U �F�R�Q�5�L�F�W �E�H�W�Z�H�H�Q �G�L�•�H�U�H�Q�W �U�H�J�L�R�Q�V �R�U �O�D�\�H�U�V �R�I 

the brain. 

�$�V �V�W�X�G�L�H�V �F�R�P�S�D�U�L�Q�J �U�D�W �D�Q�G �K�X�P�D�Q �U�H�V�S�R�Q�V�H �G�H�P�R�Q�V�W�U�D�W�H�� �W�K�H �F�R�Q�G�L�W�L�R�Q�L�Q�J 

�U�H�5�H�[�H�V �D�U�H �S�U�H�V�X�P�H�G �W�R �U�H�V�X�O�W �I�U�R�P �D�P�\�J�G�D�O�D�� �7�K�H �D�P�\�J�G�D�O�D �L�V �F�R�Q�V�L�G�H�U�H�G 

to be a “primitive” structure in the brain responsible for instinctual responses: 

�W�K�H �
�O�L�]�D�U�G�� �S�D�U�W �R�I �W�K�H �E�U�D�L�Q�� �$�V �W�K�H �F�R�P�P�R�Q �S�D�U�O�D�Q�F�H �G�H�V�F�U�L�E�L�Q�J �W�K�L�V �V�W�U�X�F-

ture demonstrates, the amygdala can also be considered a cross-species and 

therefore globally shared structure in the brain. The “non-human” and “glob -

�D�O�O�\�� �V�K�D�U�H�G �S�D�U�W �R�I �W�K�H �E�U�D�L�Q �F�R�Q�5�L�F�W�V �D�Q�G �F�D�Q�Q�R�W �F�R�P�P�X�Q�L�F�D�W�H �V�H�D�P�O�H�V�V�O�\ 

with the portions of cognitive reasoning and emotion. Scientists postulate 

that these conditions can happen very quickly and they may happen even at 

�V�X�E���Q�H�X�U�D�O �D�Q�G �P�R�O�H�F�X�O�D�U �O�H�Y�H�O�V �R�I �E�U�D�L�Q �F�H�O�O�V ���*�D�O�O�L�V�W�H�O �D�Q�G �%�D�O�V�D�P �…�ƒ�„�‡���� �: �K�D�W 

�P�D�N�H�V �F�R�Q�W�H�P�S�R�U�D�U�\ �S�R�V�W���W�U�D�X�P�D�W�L�F �V�W�U�H�V�V �G�L�V�R�U�G�H�U ���3�7�6�'�� �L�Q�W�H�U�H�V�W�L�Q�J �L�V �W�K�D�W 

scientists speak about these impulses as open to computationally modeling. 

The idea of video based therapy is that the function of the screen is not to 

�S�U�R�Y�L�G�H �K�L�V�W�R�U�L�F�D�O �P�H�P�R�U�\�� �F�R�Q�W�H�Q�W�� �R�U �P�H�D�Q�L�Q�J�� �E�X�W �W�R �V�L�P�S�O�\ �G�L�Y�H�U�W �W�K�H �5�R�Z 

�R�I �V�L�J�Q�D�O�V �D�Q�G �U�H���F�K�D�Q�Q�H�O �W�K�H�P �L�Q�W�R �P�R�U�H �S�U�R�G�X�F�W�L�Y�H �U�D�W�K�H�U �W�K�H�Q �F�R�Q�5�L�F�W�L�Q�J 

�F�L�U�F�X�L�W�V ���*�D�O�O�L�V�W�H�O �D�Q�G �%�D�O�V�D�P �…�ƒ�„�‡���� �$�V �3�D�V�L �9�D�L�O�L�D�K�R ���…�ƒ�„�…�� �K�D�V �E�U�L�O�O�L�D�Q�W�O�\ �G�H�P-

onstrated the screen, in such therapies, serves no anthropocentric or even 

representative function, but is a channel to network nervous impulses into 

new circuits of coordination with machines and media. 



����

�$���+�L�V�W�R�U�\���R�I���0�D�F�K�L�Q�L�F���9�L�V�L�R�Q

�%�H�K�L�Q�G �)�D�U�R�F�N�L���V �L�Q�V�W�D�O�O�D�W�L�R�Q �O�X�U�N �V�H�U�L�R�X�V �T�X�H�V�W�L�R�Q�V �R�I �Z�K�D�W �L�W �P�L�J�K�W �P�H�D�Q �W�R 

�H�Y�H�Q �
�V�H�H�� �R�U �
�Z�L�W�Q�H�V�V�� �W�K�H �V�X�•�H�U�L�Q�J �R�I �R�W�K�H�U�V �L�Q �R�X�U �F�R�Q�W�H�P�S�R�U�D�U�\ �D�J�H�� �:�K�D�W 

�D�U�H �W�K�H �F�R�Q�G�L�W�L�R�Q�V �I�R�U �Y�L�V�L�E�L�O�L�W�\ �D�Q�G �O�H�J�L�E�L�O�L�W�\ �Z�L�W�K�L�Q �D�Q�\ �K�L�V�W�R�U�L�F�D�O �P�L�O�L�H�X�"  �%�X�W 

�D�O�V�R�� �K�R�Z �L�V �R�Q�H �W�R �I�D�F�H �W�K�L�V �Q�H�Z �Q�H�X�U�R���R�S�W�L�F�D�O �D�S�S�D�U�D�W�X�V�" �+�R�Z �F�D�Q �F�U�L�W�L�F�D�O 

practices intervene in this seemingly smooth multi-channel network where 

emotional pain, nervous stimulation, and visual perception are seamlessly 

�L�Q�W�H�J�U�D�W�H�G �W�R �F�R�Q�G�L�W�L�R�Q �K�X�P�D�Q �E�H�L�Q�J�V�" �:�K�H�Q �W�K�H �Z�R�U�O�G �L�V �D �G�H�P�R�� �Z�K�D�W �G�R�H�V �L�W 

�P�H�D�Q �W�R �H�Q�F�R�X�Q�W�H�U �W�K�H �U�H�D�O�L�W�\ �R�I �K�X�P�D�Q �V�X�•�H�U�L�Q�J�"

�)�D�U�R�F�N�L���V �4�O�P�V�� �R�I �F�R�X�U�V�H�� �V�S�H�D�N �W�R �D �Y�H�U�\ �O�R�Q�J �K�L�V�W�R�U�\ �L�Q �F�U�L�W�L�F�D�O �P�H�G�L�D �D�Q�G �4�O�P 

�V�W�X�G�L�H�V �W�K�D�W �K�D�V �L�Q�V�L�V�W�H�G �R�Q �W�K�H �G�L�V�M�X�Q�F�W�X�U�H �E�H�W�Z�H�H�Q �W�K�H �F�D�P�H�U�D �D�S�S�D�U�D�W�X�V 

�D�Q�G �W�K�H �K�X�P�D�Q �H�\�H �D�Q�G �P�L�Q�G ���6�L�O�Y�H�U�P�D�Q �„�Œ�Œ�‰�� �„�…�ˆ���„�†�„���� �%�X�W �)�D�U�R�F�N�L�� �L�Q �F�O�H�Y�H�U�O�\ 

�U�H�F�R�J�Q�L�]�L�Q�J �W�K�H �Y�H�U�\ �V�S�H�F�L�4�F �Q�D�W�X�U�H �R�I �G�L�J�L�W�D�O �D�Q�G �F�R�P�S�X�W�D�W�L�R�Q�D�O �Z�D�U�I�D�U�H�� �D�V�N�V 

about a machinic vision that goes beyond being capable of autonomously 

recording, and is gifted with powers of cognition, analysis, and simulation.

�)�D�U�R�F�N�L���V �F�R�Q�F�H�U�Q �D�E�R�X�W �V�H�H�L�Q�J �L�Q �W�K�H �I�D�F�H �R�I �D�Q �D�S�S�D�U�D�W�X�V �I�R�U �D�X�W�R�P�D�W�L�Q�J �Q�R�W 

�R�Q�O�\ �Y�L�V�L�R�Q �E�X�W �D�O�V�R �F�R�J�Q�L�W�L�R�Q ���Y�H�U�\ �O�L�W�H�U�D�O�O�\ �L�I �Z�H �W�K�L�Q�N �R�I �U�H�Z�L�U�L�Q�J �P�L�Q�G�V �W�R 

�Q�R�W �V�X�•�H�U �R�U �S�U�H�H�P�S�W�L�Y�H�O�\ �V�X�•�H�U �W�U�D�X�P�D�� �V�S�H�D�N�V �W�R �R�X�U �S�U�H�V�H�Q�W�� �–�Q �W�K�L�V �H�V�V�D�\ 

�P�\ �S�U�R�S�R�V�D�O �L�V �W�R �D�G�G�U�H�V�V �W�K�H �T�X�H�V�W�L�R�Q �R�I �Z�K�D�W �L�V �K�L�V�W�R�U�L�F�D�O�O�\ �V�S�H�F�L�4�F �W�R �W�K�H 

contemporary forms of image making and to further ask how these practices 

inform future imaginaries and possibilities for both art and politics under 

conditions where both vision and trauma are increasingly automated and 

�W�H�F�K�Q�L�F�L�]�H�G�� �–�I �E�R�W�K �)�D�U�R�F�N�L �D�Q�G �Q�H�X�U�R�V�F�L�H�Q�W�L�V�W�V �V�W�U�H�V�V �D �I�R�U�P �R�I �Y�L�V�L�R�Q �Z�K�R�V�H 

�J�D�]�H �L�V �I�X�Q�G�D�P�H�Q�W�D�O�O�\ �L�U�U�H�G�X�F�L�E�O�H �W�R �W�K�H �K�X�P�D�Q �E�R�G�\�� �W�K�H�Q �– �D�U�J�X�H �W�K�L�V �L�V �D�O�V�R �D 

particular historical statement. 

In this essay, I will address how machinic vision is constituted in our present, 

by retracing the history of immersive technologies and examining in particu -

�O�D�U �W�K�H �F�D�V�H �R�I �W�K�H �$�V�S�H�Q �0�R�Y�L�H �0�D�S�� �D�Q�G �L�W�V �S�U�H�G�H�F�H�V�V�R�U �S�U�R�M�H�F�W�V�� �F�U�H�D�W�H�G 

�E�\ �W�K�H �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H �*�U�R�X�S �I�R�X�Q�G�H�G �E�\ �1�L�F�K�R�O�D�V �1�H�J�U�R�S�R�Q�W�H �D�W �0�–�7�� 

�7�K�H �$�V�S�H�Q �0�R�Y�L�H �0�D�S �L�V �O�D�U�J�H�O�\ �F�R�Q�V�L�G�H�U�H�G �R�Q�H �R�I �W�K�H �4�U�V�W �I�X�O�O�\ �L�P�P�H�U�V�L�Y�H�� 

perhaps responsive environments, and is widely touted as the predecessor to 

�H�Y�H�U�\�W�K�L�Q�J �I�U�R�P �4�U�V�W �S�H�U�V�R�Q �V�K�R�R�W�H�U �J�D�P�H�V �W�R �*�R�R�J�O�H �(�D�U�W�K�� �$�V �Z�H �V�K�D�O�O �V�H�H�� 

�W�K�H �G�H�V�L�J�Q�H�U�V �D�Q�G �V�F�L�H�Q�W�L�4�F �W�K�H�R�U�L�H�V �W�K�D�W �G�H�Y�H�O�R�S�H�G �W�K�H �$�V�S�H�Q �0�R�Y�L�H �0�D�S �L�Q 

�„�Œ�Š�‹ �Z�H�U�H �D�V �L�Q�V�L�V�W�H�Q�W �D�V �)�D�U�R�F�N�L �R�Q �D�]�U�P�L�Q�J �W�K�H �L�Q�K�X�P�D�Q �Q�D�W�X�U�H �R�I �Y�L�V�X�D�O 

perception. 

Not surprisingly, race and gender play critical roles in conditioning spectator -

�V�K�L�S �Z�L�W�K�L�Q �W�K�L�V �D�U�F�K�L�W�H�F�W�X�U�H�� �7�K�H �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H �*�U�R�X�S �S�U�R�W�R�W�\�S�H�G �L�W�V 

conception of interactive and immersive media by engaging with race as a 

“demo” for the production of future responsive environments. In merging the 

�U�H�S�U�H�V�H�Q�W�D�W�L�R�Q �R�I �U�D�F�H �Z�L�W�K �W�K�H �V�F�L�H�Q�F�H �R�I �P�D�F�K�L�Q�H�V�� �W�K�H �4�Q�D�O �H�•�H�F�W �L�V �W�R �L�Q�V�L�V�W 



����

not only on the limits of human vision, but to produce new ideas of species 

and territories, literally linked through nervous stimulation and speculation: a 

new neuropolitical situation that goes beyond the original biopolitical formula -

�W�L�R�Q �R�I �V�X�E�M�H�F�W �D�Q�G �S�R�S�X�O�D�W�L�R�Q�� �3�R�S�X�O�D�W�L�R�Q�� �K�H�U�H�� �L�V �Q�R�W �W�K�H �W�D�U�J�H�W �E�X�W �U�D�W�K�H�U 

the constituent of media. However, this is a population which is no longer 

�F�R�P�S�U�L�V�H�G �R�I �L�Q�G�L�Y�L�G�X�D�O �V�X�E�M�H�F�W�V �E�X�W �R�I �X�Q�L�W�V �R�I �D�W�W�H�Q�W�L�R�Q �D�Q�G �Q�H�U�Y�R�X�V �D�F�W�L�R�Q�V�� 

�Z�K�D�W�� �W�R �F�L�W�H �'�H�O�H�X�]�H ���„�Œ�Œ�ƒ���� �Z�H �P�L�J�K�W �O�D�E�H�O �
�G�L�Y�L�G�X�D�O�V���� 

The Aspen Movie Map

�$�U�J�X�D�E�O�\ �R�Q�H �R�I �W�K�H �P�R�V�W �L�P�S�R�U�W�D�Q�W �P�R�G�H�O�V �I�R�U �W�K�H �F�R�Q�W�H�P�S�R�U�D�U�\ �U�H�V�S�R�Q�V�L�Y�H 

�H�Q�Y�L�U�R�Q�P�H�Q�W�V �D�Q�G �Y�L�U�W�X�D�O �U�H�D�O�L�W�\ �W�K�H�U�D�S�L�H�V�� �O�L�N�H �W�K�H �R�Q�H �L�Q �)�D�U�R�F�N�L���V Serious 

Games�� �L�V �K�L�V�W�R�U�L�F�D�O�O�\ �W�K�H �$�V�S�H�Q �0 �R�Y�L�H �0 �D�S ���4�J�� �…���� �%�X�L�O�W �W�K�U�R�X�J�K �W�K�H �F�D�U�H�I�X�O 

�V�X�U�Y�H�\ �R�I �J�\�U�R���V�W�D�E�L�O�L�]�H�G �F�D�P�H�U�D�V �W�K�D�W �W�R�R�N �D�Q �L�P�D�J�H �H�Y�H�U�\ �I�R�R�W �W�U�D�Y�H�U�V�H�G 

�G�R�Z�Q �W�K�H �V�W�U�H�H�W�V �R�I �W�K�H �F�L�W�\ �R�I �$�V�S�H�Q �L�Q �&�R�O�R�U�D�G�R�� �W�K�H �$�V�S�H�Q �0 �R�Y�L�H �0 �D�S �Z�D�V 

�D �V�\�V�W�H�P �Z�R�U�N�L�Q�J �W�K�U�R�X�J�K �O�D�V�H�U �G�L�V�F�V�� �D �F�R�P�S�X�W�H�U �V�F�U�H�H�Q �D�Q�G �D �M�R�\�V�W�L�F�N �W�K�D�W 

allowed a user to traverse the space of the city at their leisure and speed. 

�>�)�L�J�X�U�H ���@ �7�K�H �$�V�S�H�Q �0�R�Y�L�H �0�D�S�� �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H �*�U�R�X�S �D�W �0�–�7�� �‚���������‚�������� �K�W�W�S�V�������Z�Z�Z��

�\�R�X�W�X�E�H���F�R�P���Z�D�W�F�K�"�Y� �+�I���/�N�T�J�;�3�0�8��

�7�K�H �4�O�P �Z�D�V �V�K�R�W �E�R�W�K �I�R�U�Z�D�U�G �D�Q�G �E�D�F�N�Z�D�U�G�� �V�R �R�Q�H �F�R�X�O�G �Q�D�Y�L�J�D�W�H �L�Q 

�U�H�Y�H�U�V�H�� �D�Q�G �L�W �Z�D�V �S�R�V�V�L�E�O�H �D�O�V�R �W�R �S�O�D�F�H �R�E�M�H�F�W�V �L�Q�W�R �W�K�H �V�S�D�F�H�� �7�K�H �H�•�H�F�W�� 

Negroponte said, was to have as many recorded images as possible so that to 

�S�U�R�G�X�F�H �D �V�H�D�P�O�H�V�V �H�[�S�H�U�L�H�Q�F�H ���0�R�V�W�D�I�D�Y�L �…�ƒ�„�‡���� �8�S�R�Q �O�R�R�N�L�Q�J �D�W �W�K�H �V�F�U�H�H�Q�� 

�W�K�H �Y�L�H�Z�H�U �Z�D�V �E�R�W�K �
�W�K�H�U�H�� �L�Q �$�V�S�H�Q �D�Q�G �
�D�E�V�W�U�D�F�W�H�G�� �I�U�R�P �$�V�S�H�Q�� �7�K�H �V�X�E-

�M�H�F�W �Z�D�V �E�R�W�K �L�Q�W�H�J�U�D�W�H�G �L�Q�W�R �W�K�H �V�S�D�F�H�� �Z�K�L�O�H �V�L�P�X�O�W�D�Q�H�R�X�V�O�\ �E�H�L�Q�J �W�U�D�L�Q�H�G �W�R 

�Q�D�Y�L�J�D�W�H �V�S�D�F�H �D�V �P�D�Q�L�S�X�O�D�E�O�H �D�Q�G �V�F�D�O�D�E�O�H�� �7�K�H �S�H�U�F�H�S�W�X�D�O �4�H�O�G �Z�D�V �S�O�D�V�W�L�F 

�L�Q �E�H�L�Q�J �D�E�O�H �W�R �H�[�S�D�Q�G �W�H�P�S�R�U�D�O�O�\ �D�Q�G �V�S�D�W�L�D�O�O�\ �E�R�W�K �W�K�H �E�L�U�G���V �H�\�H �Y�L�H�Z �D�Q�G 

�W�K�D�W �I�U�R�P �W�K�H �J�U�R�X�Q�G�� �$�U�J�X�D�E�O�\�� �Q�D�Y�L�J�D�W�L�Q�J �W�K�H�V�H �V�F�D�O�H�V �D�Q�G �S�O�D�Q�H�V �Z�D�V �D �Q�H�Z 
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form of perceptual training, while preserving older skills of orientation and 

command over space. 

�2�U�L�J�L�Q�D�O�O�\ �W�K�H �$�V�S�H�Q �0�R�Y�L�H �0�D�S �Z�D�V �F�R�P�P�L�V�V�L�R�Q�H�G �E�\ �W�K�H �&�\�E�H�U�Q�H�W�L�F�V �'�L�Y�L-

�V�L�R�Q �R�I �W�K�H �'�H�I�H�Q�V�H �$�G�Y�D�Q�F�H�G �5�H�V�H�D�U�F�K �3�U�R�M�H�F�W�V �$�J�H�Q�F�\ ���'�$�5�3�$�� �R�I �W�K�H �8�6 

military. Inspired by the use of a simulated environment by the Israeli army in 

�W�K�H �U�H�V�F�X�H �P�L�V�V�L�R�Q �D�W �W�K�H �(�Q�W�H�E�E�H �D�L�U�S�R�U�W �L�Q �8�J�D�Q�G�D �L�Q �„�Œ�Š�‰�� �'�$�5�3�$���V �S�O�D�Q �Z�D�V 

�Q�R�W �W�R �M�X�V�W �E�X�L�O�G �D �I�D�N�H �H�Q�Y�L�U�R�Q�P�H�Q�W�� �E�X�W �W�R �V�L�P�X�O�D�W�H �R�Q�H �Z�L�W�K �W�K�H �S�X�U�S�R�V�H �W�R 

pre-implant geographic knowledge and cognitive maps into soldiers before 

�H�Q�W�H�U�L�Q�J �W�K�H �U�H�D�O �O�R�F�D�O�H �R�I �F�R�P�E�D�W�� �)�R�U �$�Q�G�U�H�Z �/�L�S�S�P�D�Q�� �Z�K�R �Z�D�V �W�K�H �G�L�U�H�F�W�R�U 

�R�I �W�K�H �S�U�R�M�H�F�W�� �W�K�H �P�D�L�Q �I�X�Q�F�W�L�R�Q �R�I �W�K�H �$�V�S�H�Q �0�R�Y�L�H �0�D�S �K�D�G�� �K�R�Z�H�Y�H�U�� �Q�R 

geographical purposes. Instead, it was solely about developing more interac -

tive environments and to try out the emerging technologies of video discs, 

high resolution storage and replay systems. ��

�7�K�H �S�U�R�M�H�F�W �Z�D�V �Q�R�W �F�O�D�V�V�L�4�H�G �D�V �V�H�F�U�H�W �E�\ �'�$�5�3�$�� �Z�K�L�F�K �V�S�H�D�N�V �W�R �D �O�D�U�J�H�U 

�L�V�V�X�H�� �(�Y�H�Q �D�V �F�R�X�Q�W�H�U���W�H�U�U�R�U�L�V�P �D�Q�G �X�U�E�D�Q �Z�D�U�I�D�U�H �K�D�G �E�H�F�R�P�H �D �S�U�H�V�V�L�Q�J 

�L�V�V�X�H �E�\ �W�K�H �„�Œ�‰�ƒ���V�� �I�R�U �L�Q�V�W�D�Q�F�H �Z�L�W�K �W�K�H �F�R�Q�5�L�F�W�V �L�Q �$�O�J�H�U�L�D �D�Q�G �9�L�H�W�Q�D�P�� �W�K�H�U�H 

�Z�D�V �D�O�V�R �D �G�L�•�H�U�H�Q�W �Z�D�U �J�R�L�Q�J �R�Q�� �7�K�H �X�U�E�D�Q �U�L�R�W�V �R�I �W�K�H �O�D�W�H �„�Œ�‰�ƒ���V �V�S�D�U�N�H�G 

�E�\ �0�D�U�W�L�Q �/�X�W�K�H�U �.�L�Q�J���V �D�V�V�D�V�V�L�Q�D�W�L�R�Q�� �D�Q�G �W�K�H �L�Q�F�U�H�D�V�L�Q�J �W�H�Q�V�L�R�Q�V �D�V �Z�K�L�W�H 

�$�P�H�U�L�F�D�Q�V �5�H�G �X�U�E�D�Q �D�U�H�D�V�� �K�D�G �S�U�R�P�S�W�H�G �D �Q�H�Z �G�L�V�F�R�X�U�V�H �R�I �
�Z�D�U�� �D�Q�G 

“crisis” in U.S. cities. 

�+�L�V�W�R�U�L�D�Q �-�H�Q�Q�L�I�H�U �/�L�J�K�W ���…�ƒ�ƒ�†�� �K�D�V �V�K�R�Z�Q �W�K�D�W �W�K�L�V �G�L�V�F�R�X�U�V�H �R�I �
�F�U�L�V�L�V�� �Z�D�V 

�F�R�S�U�R�G�X�F�H�G �Z�L�W�K �D�Q �L�Q�5�X�[ �R�I �G�H�I�H�Q�V�H �L�Q�W�H�O�O�H�F�W�X�D�O�V �O�H�D�Y�L�Q�J �W�K�H �D�Q�D�O�\�V�L�V �R�I 

nuclear strategy to apply their research and cybernetic methods to the 

�L�Q�F�U�H�D�V�L�Q�J�O�\ �S�U�R�4�W�D�E�O�H �V�H�F�W�R�U �R�I �X�U�E�D�Q �V�H�F�X�U�L�W�\ �D�Q�G �G�H�Y�H�O�R�S�P�H�Q�W�� �%�\ �W�K�H 

�„�Œ�Š�ƒ���V�� �K�R�Z�H�Y�H�U�� �D�V �$�X�E�U�H�\ �$�Q�D�E�O�H �K�D�V �D�U�J�X�H�G�� �W�K�H �X�U�E�D�Q �
�F�U�L�V�L�V�� �K�D�G �G�L�V-

sipated or dissolved. It was replaced by a new Nixon administration invest -

�P�H�Q�W �L�Q �S�U�L�Y�D�W�L�]�H�G �V�R�O�X�W�L�R�Q�V �D�Q�G �D �W�X�U�Q �D�Z�D�\ �I�U�R�P �-�R�K�Q�V�R�Q �H�U�D���V �*�U�H�D�W �6�R�F�L�H�W�\ 

�V�W�\�O�H �S�U�R�J�U�D�P�V�� �7�K�L�V �S�U�L�Y�D�W�L�]�D�W�L�R�Q�� �V�K�H �D�U�J�X�H�V�� �U�H�I�U�D�F�W�V �L�W�V�H�O�I �L�Q �W�K�H �P�R�Y�L�H 

�P�D�S���V �K�\�S�H�U���L�Q�G�L�Y�L�G�X�D�O�L�]�H�G �P�R�G�H �R�I �W�U�D�Y�H�U�V�L�Q�J �X�U�E�D�Q �V�S�D�F�H ���$�Q�D�E�O�H �…�ƒ�„�…�� 

�ˆ�„�…���ˆ�„�‡���� �&�H�U�W�D�L�Q�O�\�� �W�K�H �P�R�Y�L�H �P�D�S �Z�D�V �S�D�U�W �R�I �D �O�R�Q�J�H�U �W�U�D�G�L�W�L�R�Q �D�W �0�–�7 �R�I 

three decades of investment in behavioral and computational sciences within 

�W�K�H �V�F�K�R�R�O�V �R�I �S�O�D�Q�Q�L�Q�J �D�Q�G �D�U�F�K�L�W�H�F�W�X�U�H�� �$�V �D �U�H�V�X�O�W�� �S�O�D�Q�Q�H�U�V �I�U�R�P �0�–�7 �G�L�G 

not answer even the original “crisis” with a turn to sociology or structural 

�G�L�V�F�R�X�U�V�H�V�� �5�D�W�K�H�U �W�K�H�\ �K�D�G �O�R�Q�J �E�H�H�Q �P�R�E�L�O�L�]�L�Q�J �W�K�H �W�R�R�O�V �R�I �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O 

psychology, communication theories, cognitive science, and computer science 

���+�D�O�S�H�U�Q �…�ƒ�„�‡�� �&�K�D�S�W�H�U �…���� �7�K�H �$�V�S�H�Q �0�R�Y�L�H �0�D�S �Z�D�V �W�K�H �4�U�V�W �U�H�V�S�R�Q�V�L�Y�H 

environment and a new way to negotiate space across the seeming ruins of 

modern urbanity. 

��	 �– �L�Q�W�H�U�Y�L�H�Z�H�G �'�U�� �$�Q�G�U�H�Z �/�L�S�S�P�D�Q �R�Q �…�ˆ �1�R�Y�H�P�E�H�U �…�ƒ�„�‡ �D�W �W�K�H �0�–�7 �0�H�G�L�D �/�D�E�� �7�K�H �E�D�F�N-

�J�U�R�X�Q�G �R�I �W�K�H �P�R�Y�L�H �P�D�S �L�Q �U�H�O�D�W�L�R�Q�V�K�L�S �W�R �'�$�5�3�$ �L�V �D�O�V�R �G�L�V�F�X�V�V�H�G �E�\ �0�L�F�K�D�H�O �1�D�L�P�D�U�N 

�…�ƒ�ƒ�‰��



����

�'�H�P�R���R�U���'�L�H�����3�U�H�O�X�G�H

�:�K�D�W �K�L�V�W�R�U�L�F�D�O�O�\ �G�L�V�W�L�Q�J�X�L�V�K�H�G �W�K�H �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H �*�U�R�X�S���V �D�S�S�U�R�D�F�K�� 

was the lack of a vision of the future. If throughout the nineteenth and twen -

tieth century designers and urban planners from Le Corbusier to members of 

�W�K�H �%�D�X�K�D�X�V �K�D�G �S�U�R�G�X�F�H�G �X�W�R�S�L�D�Q �I�R�U�P�V �R�I �X�U�E�D�Q �G�H�V�L�J�Q�� �W�K�H �$�U�F�K�L�W�H�F�W�X�U�H 

�0�D�F�K�L�Q�H �*�U�R�X�S �K�D�G �D �G�L�•�H�U�H�Q�W �P�H�W�K�R�G���W�K�H �G�H�P�R�� �$�W �0�–�7 �W�K�H �I�R�F�X�V �Z�D�V 

�Q�H�Y�H�U �R�Q �4�Q�D�O �R�X�W�F�R�P�H�V �E�X�W �R�Q �S�H�U�I�R�U�P�D�Q�F�H �D�Q�G �S�U�R�F�H�V�V�� 

�7�K�L�V �D�S�S�U�R�D�F�K �F�R�X�O�G �E�H�V�W �E�H �V�X�P�P�D�U�L�]�H�G �L�Q �W�K�H �
�'�H�P�R �R�U �'�L�H�� �D�G�D�J�H ���W�K�D�W 

�Z�D�V �E�R�U�Q �D�W �W�K�H �0�–�7 �0�H�G�L�D �/�D�E���� �7�K�H �F�R�Q�V�W�U�X�F�W�L�R�Q �R�I �V�L�P�X�O�D�W�L�R�Q�V �Z�D�V �S�D�U�W �R�I 

�D �S�U�R�F�H�V�V �Z�K�H�U�H�E�\ �W�K�H �H�Q�Y�L�U�R�Q�P�H�Q�W �D�Q�G �W�K�H �X�V�H�U �Z�R�X�O�G �E�H �D�G�M�X�V�W�H�G �W�R �R�Q�H 

another, and eventually the simulation itself would be dispensed with. The 

Media Lab made the distinction between simulation and this “responsive 

architecture” �� �E�\ �G�H�V�L�J�Q�D�W�L�Q�J �H�Y�H�U�\�W�K�L�Q�J �D �
�G�H�P�R�� ���6�W�H�U�N �…�ƒ�„�‡���� �7�K�H �
�G�H�P�R�� �L�V 

a test, a prototype, and as such neither a representation of the real world nor 

�D �4�Q�D�O�L�]�H�G �U�H�D�O�L�W�\ �L�Q �L�W�V�H�O�I�� �–�W �K�D�Q�J�V �L�Q �D�Q �D�Q�W�L�F�L�S�D�W�R�U�\�� �R�U �S�U�H�H�P�S�W�L�Y�H �W�L�P�H �R�I 

anticipation for the next technical development. 

�–�Q �D �E�R�R�N �E�\ �F�R�P�S�X�W�H�U �H�Y�D�Q�J�H�O�L�V�W �6�W�H�Z�D�U�W �%�U�D�Q�G ���„�Œ�‹�Š���� �W�K�H �0�H�G�L�D �/�D�E �L�V 

described as a place where corporate sponsorship and creativity exist in 

perfect harmony. The lab is depicted as a “techno feast of goodies” to improve 

�K�X�P�D�Q �O�L�I�H �Z�L�W�K �S�U�R�M�H�F�W�V �V�X�F�K �D�V �
�6�F�K�R�R�O �R�I �W�K�H �)�X�W�X�U�H���� �
�7�R�\�V �R�I �W�K�H �)�X�W�X�U�H���� 

�D�Q�G �V�R �I�R�U�W�K�� �7�K�L�V �D�S�R�F�U�\�S�K�D�O �Y�L�V�L�R�Q �R�I �W�K�H �I�X�W�X�U�H�� �%�U�D�Q�G �D�U�J�X�H�V�� �L�V �Q�R�W �E�D�V�H�G 

on mythologies of knowledge or the academic way of life “publish or perish,” 

but rather grounded in a new vision of truth and prediction. 

�–�Q �/�D�E �S�D�U�O�D�Q�F�H �L�W���V �
�'�H�P�R �R�U �'�L�H�����P�D�N�H �W�K�H �F�D�V�H �I�R�U �\�R�X�U �L�G�H�D �Z�L�W�K �D�Q 

unfaked performance of it working at least once, or let somebody else 

at the equipment. . . . The focus is engineering and science rather than 

�V�F�K�R�O�D�U�V�K�L�S�� �L�Q�Y�H�Q�W�L�R�Q �U�D�W�K�H�U �W�K�D�Q �V�W�X�G�L�H�V�� �V�X�U�Y�H�\�V�� �R�U �F�U�L�W�L�T�X�H�V�� ���%�U�D�Q�G 

�„�Œ�‹�Š�� �‡���� 

This idea of demo which is demonstrating the future direction of technology, 

and telling something about the truth of the world and what users need, was 

the particular mark of the lab. 

�'�H�P�R���R�U���'�L�H�����–�Q���%�R�V�W�R�Q���V���6�R�X�W�K���(�Q�G

�7�K�H �Z�R�U�O�G �Z�D�V �Q�R�W�� �R�I �F�R�X�U�V�H�� �D�O�Z�D�\�V �D �G�H�P�R�� �$�V �0�R�O�O�\ �6�W�H�H�Q�V�R�Q ���…�ƒ�„�‡�� �K�D�V 

�V�K�R�Z�Q �W�K�H �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H �*�U�R�X�S���V �H�•�R�U�W �Z�D�V �D�O�V�R �W�R �L�Q�W�H�J�U�D�W�H �F�R�P�S�X�W-

�L�Q�J �L�Q�W�R �D�U�F�K�L�W�H�F�W�X�U�H�� �–�Q�L�W�L�D�O�O�\�� �W�K�H �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H �*�U�R�X�S �F�R�Q�F�H�S�W�X�D�O�L�]�H�G 

the human-machine interaction in terms of conversation and not immersive 

��	 �7�K�H �W�H�U�P �
�U�H�V�S�R�Q�V�L�Y�H �D�U�F�K�L�W�H�F�W�X�U�H�� �Z�D�V �F�R�L�Q�H�G �E�\ �1�L�F�K�R�O�D�V �1�H�J�U�R�S�R�Q�W�H �D�Q�G �L�V �Q�R�Z �D�U�J�X-

ably expanded in many schools of architecture and design to “responsive environment.”



����

interaction. Models of language, translation, and representation predomi -

�Q�D�W�H�G �L�Q �F�R�Q�F�H�L�Y�L�Q�J �P�D�F�K�L�Q�H �D�Q�G �G�H�V�L�J�Q �O�H�D�U�Q�L�Q�J�� �:�K�L�O�H �W�K�H �4�U�V�W �H�•�R�U�W�V �D�W 

computer intelligence adhered to models put forth by Marvin Minsky and 

Samuel Papert, for instance, very quickly, having demonstrated the failure of 

�V�X�F�K �D�S�S�U�R�D�F�K�H�V�� �W�K�H �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H �*�U�R�X�S �W�X�U�Q�H�G �W�R �P�R�U�H �F�\�E�H�U�Q�H�W�L�F 

ideas, and to inverting the question for intelligent systems. Instead of asking 

whether machines could be made like people, they turned to asking how peo -

ple are machine like, or more correctly, perhaps how people can become part 

of machine systems.

Interestingly, in moving from machine to human intelligence, race was a criti -

�F�D�O �F�R�Q�G�X�L�W �R�I �S�D�V�V�D�J�H�� �7�K�H �4�U�V�W �I�X�O�O���5�H�G�J�H�G �G�H�P�R �R�I �K�X�P�D�Q �F�R�P�S�X�W�H�U �D�L�G�H�G 

�G�H�V�L�J�Q �U�X�Q �E�\ �W�K�H �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H �*�U�R�X�S �Z�D�V �D �V�H�U�L�H�V �R�I �7�X�U�L�Q�J���L�Q�V�S�L�U�H�G 

�W�H�V�W�V ���D�O�V�R �N�Q�R�Z�Q �D�V �W�K�H �+�H�V�V�G�R�U�I�H�U �(�[�S�H�U�L�P�H�Q�W�� �G�R�Q�H �R�Q �W�H�Q�D�Q�W�V �L�Q �%�R�V�W�R�Q���V 

�W�K�H�Q �X�Q�G�H�U���S�U�L�Y�L�O�H�J�H�G �Q�H�L�J�K�E�R�U�K�R�R�G �R�I �W�K�H �6�R�X�W�K �(�Q�G�� �7�K�H�U�H�� �W�K�U�H�H �$�I�U�L�F�D�Q 

�$�P�H�U�L�F�D�Q �P�H�Q �Z�H�U�H �U�H�F�U�X�L�W�H�G �I�U�R�P �D �S�X�E�O�L�F �K�R�X�V�L�Q�J �S�U�R�M�H�F�W �D�Q�G �D�V�N�H�G �W�R �W�\�S�H 

on a computer keyboard what their main concerns were regarding urban plan -

ning and neighborhood improvement, and what they wished urban planners 

�D�Q�G �G�H�V�L�J�Q�H�U�V �Z�R�X�O�G �W�D�N�H �L�Q�W�R �D�F�F�R�X�Q�W ���4�J�� �†����

�>�)�L�J�X�U�H ���@ �1�L�F�K�R�O�D�V �1�H�J�U�R�S�R�Q�W�H�� The Architecture Machine, 56. 

Importantly, the simulation was entirely fake. Computers, at the time, could 

not handle such sophisticated questions. The test was run through a human 

�E�H�L�Q�J �K�L�G�G�H�Q �L�Q �D�Q�R�W�K�H�U �U�R�R�P ���O�R�Z�H�U �U�L�J�K�W���K�D�Q�G �F�R�U�Q�H�U �R�I �L�P�D�J�H���� �7�K�H �S�D�U-

ticipants, however, were kept ignorant of this fact. One can read, therefore, 



����

the whole test as an interface, a demo, of what a real computationally aided 

interaction would look like. What gives this demo force is that it is the perfor -

�P�D�Q�F�H �R�I �D �I�X�W�X�U�H �L�G�H�D�O�� �%�\ �H�[�W�H�Q�V�L�R�Q�� �H�Y�H�Q �L�I �W�K�H �W�H�F�K�Q�R�O�R�J�\ �G�L�G �Q�R�W �\�H�W �H�[�L�V�W�� 

the implication was that it should �H�[�L�V�W �D�Q�G �P�X�V�W �E�H �E�X�L�O�W�� �$ �S�U�R�M�H�F�W �W�K�D�W �Z�R�X�O�G 

�F�R�P�H �W�R �S�U�H�R�F�F�X�S�\ �Q�R�W �R�Q�O�\ �1�H�J�U�R�S�R�Q�W�H �E�X�W �D�O�V�R �H�Q�W�L�U�H �4�H�O�G�V �R�I �F�R�P�S�X�W�H�U �V�F�L-

ence and corporate research until today. 

In articulating this vision of the future, Negroponte said something vital, 

regularly repeated at the time by many human scientists and engineers, and 

evocative of the forms of changes in attitudes to race, population, and intel -

ligence that this new epistemology of the demo induced:

The three user-inhabitants said things to this machine they would prob -

ably not have said to another human, particularly a white planner or 

politician: to them the machine was not black, was not white, and surely 

�K�D�G �Q�R �S�U�H�M�X�G�L�F�H�V�� �� ��  �0�D�F�K�L�Q�H�V �Z�R�X�O�G �P�R�Q�L�W�R�U �W�K�H �S�U�R�S�H�Q�V�L�W�\ �I�R�U �F�K�D�Q�J�H 

�R�I �W�K�H �E�R�G�\ �S�R�O�L�W�L�F�� �� �� �:�K�D�W �Z�L�O�O �U�H�P�R�Y�H �W�K�H�V�H �P�D�F�K�L�Q�H�V �I�U�R�P �D �
�%�U�D�Y�H 

�1�H�Z �:�R�U�O�G�� �L�V �W�K�D�W �W�K�H�\ �Z�L�O�O �E�H �D�E�O�H �W�R ���D�Q�G �P�X�V�W�� �V�H�D�U�F�K �I�R�U �W�K�H �H�[�F�H�S�W�L�R�Q 

���L�Q �G�H�V�L�U�H �R�U �Q�H�H�G�� �W�K�H �R�Q�H �L�Q �D �P�L�O�O�L�R�Q�� �–�Q �R�W�K�H�U �Z�R�U�G�V�� �Z�K�H�Q �W�K�H �J�H�Q�H�U-

�D�O�L�]�D�W�L�R�Q �P�D�W�F�K�H�V �W�K�H �O�R�F�D�O �G�H�V�L�U�H�� �R�X�U �R�P�Q�L�S�U�H�V�H�Q�W �P�D�F�K�L�Q�H�V �Z�L�O�O �Q�R�W �E�H 

excited. It is when the particular varies from the group preferences that 

�R�X�U �P�D�F�K�L�Q�H �Z�L�O�O �U�H�D�F�W�� �Q�R�W �W�R �W�K�Z�D�U�W �L�W �E�X�W �W�R �V�H�U�Y�L�F�H �L�W�� ���1�H�J�U�R�S�R�Q�W�H �„�Œ�Š�ƒ�� 

�ˆ�Š��

This is a new form of urban planning imagined as having no pre-ordained 

�R�U�J�D�Q�L�]�D�W�L�R�Q �D�Q�G �F�R�Q�V�W�D�Q�W�O�\ �J�U�R�Z�L�Q�J �E�\ �V�H�H�N�L�Q�J �W�R �F�R�Q�V�X�P�H �G�L�•�H�U�H�Q�F�H�V �R�U 

�Y�D�U�L�H�W�L�H�V �L�Q�W�R �W�K�H �V�\�V�W�H�P�� �7�K�L�V �L�V �D �P�R�G�H�O �W�K�D�W �D�V�V�X�P�H�V �W�K�D�W �P�D�Q�\ �G�L�•�H�U�H�Q�W 

agents making minute decisions can, collectively, produce an intelligent or 

“smart” environment. This smartness can emerge without consciousness. 

Implicitly, therefore, Negroponte was also introducing a new idea of popula -

�W�L�R�Q �D�V �D �F�O�R�X�G �R�U �V�R�X�U�F�H �I�R�U �G�L�•�H�U�H�Q�F�H�� �D �
�S�U�R�S�H�Q�V�L�W�\ �I�R�U �F�K�D�Q�J�H���� �L�Q �K�L�V �O�D�Q-

guage. This automation of emergence is key to understanding the place that 

responsive environments have within a broader political economy of globali -

�]�D�W�L�R�Q �L�Q �R�X�U �S�U�H�V�H�Q�W�� �:�K�D�W �V�\�V�W�H�P�V �O�L�N�H �4�Q�D�Q�F�L�D�O �D�O�J�R�U�L�W�K�P�V �D�Q�G �V�P�D�U�W �F�L�W�L�H�V 

�G�R �L�V �F�D�S�L�W�D�O�L�]�H �R�Q �F�K�D�Q�J�H�� �R�Q �W�K�H �X�Q�N�Q�R�Z�D�E�L�O�L�W�\�� �W�R �X�V�H �W�K�H �4�Q�D�Q�F�L�D�O �D�G�D�J�H�� 

“the known unknowns” as the site for speculation or growth. 

While seemingly distant from any discussion of trauma, in the simulations of 

�W�K�H �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H �*�U�R�X�S �W�K�H �U�D�F�H �Z�D�U�I�D�U�H �R�I �W�K�H �8�Q�L�W�H�G �6�W�D�W�H�V �Z�D�V 

transformed into evidentiary examples for the necessity of computing. Situ -

�D�W�H�G �Z�L�W�K�L�Q �D �P�R�P�H�Q�W �R�I �H�[�W�U�H�P�H �X�U�E�D�Q �F�U�L�V�L�V �D�Q�G �Y�L�R�O�H�Q�F�H�� �W�K�H �$�U�F�K�L�W�H�F�W�X�U�H 

�0�D�F�K�L�Q�H �*�U�R�X�S �D�W�W�H�P�S�W�H�G �W�R �W�X�U�Q �W�K�H �H�[�W�H�U�Q�D�O �W�U�D�X�P�D�V �R�I �$�P�H�U�L�F�D�Q �U�D�F�L�V�P 

and economic crisis into an interactive simulation and to advance computing 

as the solution to these structural problems. If social structures could not 

help—it was thought—the demo could. 



����

�'�H�P�R���R�U���'�L�H�����–�Q���W�K�H���&�\�E�H�U�Q�H�W�L�F���%�R�[

�:�K�L�O�H �E�H�J�L�Q�Q�L�Q�J �Z�L�W�K �K�X�P�D�Q�V�� �1�H�J�U�R�S�R�Q�W�H �D�Q�G �K�L�V �$�U�F�K�L�W�H�F�W�X�U�H �0�D�F�K�L�Q�H 

Group quickly turned away from conversations, interviews, and Turing tests to 

move towards immersive environments and a new frontier: art. They designed 

�D �P�L�F�U�R���Z�R�U�O�G �F�D�O�O�H�G �6�(�(�. ���4�J�� �‡�� �I�R�U �W�K�H �I�D�P�R�X�V Software exhibition held at 

�1�H�Z �<�R�U�N���V �-�H�Z�L�V�K �0�X�V�H�X�P �L�Q �„�Œ�Š�ƒ�� �7�K�H �L�Q�V�W�D�O�O�D�W�L�R�Q �F�R�Q�V�L�V�W�H�G �R�I �D �V�P�D�O�O �J�U�R�X�S 

�R�I �0�R�Q�J�R�O�L�D�Q �G�H�V�H�U�W �J�H�U�E�L�O�V ���F�K�R�V�H�Q �D�F�F�R�U�G�L�Q�J �W�R �1�H�J�U�R�S�R�Q�W�H �I�R�U �W�K�H�L�U �F�X�U�L�R�V-

�L�W�\ �D�Q�G �L�Q�T�X�L�V�L�W�L�Y�H �Q�D�W�X�U�H���� �Z�K�L�F�K �Z�H�U�H �W�K�H�Q �S�O�D�F�H�G �L�Q �D�Q �H�Q�Y�L�U�R�Q�P�H�Q�W �R�I �F�O�H�D�U 

plastic blocks that was constantly rearranged by a robotic arm. The basic con -

cept was that the mechanism would observe the interaction of the gerbils with 

�W�K�H�L�U �K�D�E�L�W�D�W ���W�K�H �E�O�R�F�N�V���� �D�Q�G �Z�R�X�O�G �J�U�D�G�X�D�O�O�\ �
�O�H�D�U�Q�� �W�K�H�L�U �O�L�Y�L�Q�J �S�U�H�I�H�U�H�Q�F�H�V 

by observing their behavior. This “cybernetic machine” understood the world 

as an experiment, but also meant the introduction of cognitive and neuro-sci -

�H�Q�W�L�4�F �P�R�G�H�O�V �R�I �L�Q�W�H�O�O�L�J�H�Q�F�H �L�Q�W�R �W�K�H �H�Q�Y�L�U�R�Q�P�H�Q�W�� �$�S�S�D�U�H�Q�W�O�\�� �W�U�D�X�P�D�W�L�]�L�Q�J 

gerbils was a route to better computer-aided design. 

�>�)�L�J�X�U�H ���@ �6�R�I�W�Z�D�U�H�� �F�R�Y�H�U �R�I �W�K�H �H�[�K�L�E�L�W�L�R�Q �F�D�W�D�O�R�J�X�H�� �‚�������� �&�R�X�U�W�H�V�\ �R�I �W�K�H �-�H�Z�L�V�K �0�H�V�H�X�P 

�1�H�Z �<�R�U�N��

�)�R�U �1�H�J�U�R�S�R�Q�W�H�� �L�G�H�D�V �R�I �P�D�F�K�L�Q�H �D�Q�G �K�X�P�D�Q �L�Q�W�H�O�O�L�J�H�Q�F�H �Z�H�U�H �D�E�R�X�W �F�R�Q�Y�H�U-

�V�D�W�L�R�Q�� �$ �W�U�X�H �P�D�F�K�L�Q�H �L�Q�W�H�O�O�L�J�H�Q�F�H �P�X�V�W not replicate human intelligence, he 

�D�U�J�X�H�G�� �)�R�U �1�H�J�U�R�S�R�Q�W�H �D �W�U�X�H �
�D�U�F�K�L�W�H�F�W�X�U�H �P�D�F�K�L�Q�H�� �Z�R�X�O�G �Q�R�W �E�H �D �P�R�G�H�U�Q 

machine serving human needs, but an integrated system that was based 

on a new type of environmental intelligence that is capable of sensing and 

responding to sensory inputs. His articles and books came down to a constel -

lation of theories about intelligence and complexity to argue that design had 

to become process, a “conversation” between two intelligent species—human 



����

�D�Q�G �P�D�F�K�L�Q�H���D�Q�G �Q�R�W �D �O�L�Q�H�D�U �F�D�X�V�H���H�•�H�F�W �L�Q�W�H�U�D�F�W�L�R�Q���� “We are talking about 

a symbiosis that is a cohabitation of two intelligent species,” wrote Negro -

�S�R�Q�W�H ���„�Œ�Š�ƒ�� �Š���� 

This “conversation,” therefore, can no longer be thought of in terms of human 

language, bodies, or representation. Instead it is “behavioral” and “cybernetic.” 

�:�K�D�W �K�D�G �E�H�J�X�Q �D�V �H�•�R�U�W�V �W�R �H�Q�K�D�Q�F�H �G�H�V�L�J�Q �S�U�D�F�W�L�F�H�� �D�Q�G �W�K�H�Q �E�H�F�D�P�H 

about introducing humans into circuits of machines, now abandoned the 

human entirely. Whether gerbils or people, the principle remained the same: 

�
�'�H�P�R �R�U �'�L�H���� �7�K�H �Z�R�U�O�G �U�H�Q�G�H�U�H�G �D�V �D �G�H�P�R�Q�V�W�U�D�W�L�R�Q �R�U �D �S�U�R�W�R�W�\�S�H�� �R�Q�H 

�Z�K�H�U�H �G�H�D�W�K �L�W�V�H�O�I ���L�Q �W�K�L�V �F�D�V�H �R�I �W�K�H �J�H�U�E�L�O�V�� �L�V �Q�R�W �D �I�D�L�O�X�U�H�� �R�U �H�Y�H�Q �D �W�U�D�X�P�D�� 

but the very rationale for increasing the penetration of computing into life.

This experiment in rethinking what was intelligence, or perhaps even life, 

unfortunately, went quite badly, or perhaps creatively, depending on the 

point of view. During the exhibition the museum almost went bankrupt, the 

�P�D�F�K�L�Q�H �F�R�Q�V�W�D�Q�W�O�\ �F�H�D�V�H�G �Z�R�U�N�L�Q�J ���W�K�H �S�U�R�E�O�H�P �E�H�L�Q�J �L�Q �E�R�W�K �V�R�I�W�Z�D�U�H �D�Q�G 

�K�D�U�G�Z�D�U�H���� �W�K�H �J�H�U�E�L�O�V �F�R�Q�I�X�V�H�G �W�K�H �F�R�P�S�X�W�H�U �D�Q�G �H�Q�G�H�G �X�S �E�H�F�R�P�L�Q�J �D�J�J�U�H�V-

sive, attacking each other, and getting sick. Here we encounter the question 

of what it means to produce trauma from within a cybernetic system. No 

one thought to ask, or could ask, whether gerbils wish to live in a block built 

�P�L�F�U�R���Z�R�U�O�G ���6�K�D�Q�N�H�Q �„�Œ�Œ�‹���� No one could ask, because conversations were 

�Q�R�Z �L�Q�W�H�U�D�F�W�L�R�Q�V �D�Q�G �E�H�K�D�Y�L�R�U�V�� �Z�L�W�K�R�X�W �W�U�D�Q�V�O�D�W�L�R�Q�� �:�K�H�Q �1�H�J�U�R�S�R�Q�W�H���V 

�F�R�P�S�X�W�H�U�L�]�H�G �H�Q�Y�L�U�R�Q�P�H�Q�W �E�U�R�N�H �G�R�Z�Q �D�W �W�K�H �-�H�Z�L�V�K �0�X�V�H�X�P�� �W�K�H �D�U�W �F�U�L�W�L�F 

Thomas Hess wittily stated his position in an Art News editorial. He described 

the gerbils as covered in excrement and shadowed by the broken arms of 

�W�K�H �U�R�E�R�W�� �
�$�U�W�L�V�W�V �Z�K�R �E�H�F�R�P�H �V�H�U�L�R�X�V�O�\ �H�Q�J�D�J�H�G �L�Q �W�H�F�K�Q�R�O�R�J�L�F�D�O �S�U�R�F�H�V�V�H�V 

might remember what happened to four charming gerbils,” he concluded 

���+�H�V�V �„�Œ�Š�ƒ���� �1�R �P�D�W�W�H�U�� �
�'�H�P�R �R�U �'�L�H���� �1�R�Z �T�X�L�W�H �O�L�W�H�U�D�O�O�\��  

�'�H�P�R���R�U���'�L�H�����–�Q���W�K�H���0�H�G�L�D���5�R�R�P

Within a few years, Negroponte publishes his book Soft Architecture Machines 

���„�Œ�Š�‰���� �–�Q �W�K�L�V �Q�H�Z �
�V�R�I�W�� �Z�R�U�O�G�� �W�K�H �D�F�W�X�D�O �F�R�P�S�X�W�H�U �G�L�V�D�S�S�H�D�U�V �I�U�R�P �V�L�J�K�W 

and the environment itself connects to the user, who is immersed within. 

�%�R�W�K �S�R�S�X�O�D�W�L�R�Q�V �D�Q�G �H�Q�Y�L�U�R�Q�P�H�Q�W�V �D�U�H �W�U�D�Q�V�I�R�U�P�H�G �L�Q�W�R �P�D�W�H�U�L�D�O �P�H�G�L�X�P�V�� 

What had started as a “conversation” and then became an experiment had 

now become environment. What had begun as a question of intelligence was 

now one of interaction: sensation, perception, and cognition becoming the 

dominant design concerns. 

��	 �1�H�J�U�R�S�R�Q�W�H �D�Q�G �K�L�V �F�R�O�O�H�D�J�X�H�V �G�U�H�D�P�H�G �R�I �D�Q �H�F�R�O�R�J�\ �R�I �F�R�Q�V�W�D�Q�W �I�H�H�G�E�D�F�N �O�R�R�S�V �R�I 

�P�D�F�K�L�Q�H �K�X�P�D�Q �L�Q�W�H�U�D�F�W�L�R�Q�V�� �R�Q�H �W�K�D�W �H�Y�R�O�Y�H�G �D�Q�G �F�K�D�Q�J�H�G�� �J�U�H�Z �
�L�Q�W�H�O�O�L�J�H�Q�W�� ���„�Œ�Š�ƒ�� �Š����



����

�1�H�J�U�R�S�R�Q�W�H���V �Q�H�Z �D�S�S�U�R�D�F�K �Z�D�V �F�H�Q�W�H�U�H�G �D�U�R�X�Q�G �D �Q�H�Z �V�W�U�X�F�W�X�U�H�� �W�K�H �0�H�G�L�D 

�5�R�R�P�� �7�K�L�V �U�R�R�P �K�D�G �T�X�D�G�U�R�S�K�R�Q�L�F �V�R�X�Q�G�� �V�H�D�P�O�H�V�V �5�R�R�U���W�R���F�H�L�O�L�Q�J �G�L�V�S�O�D�\�V�� 

�D�Q�G �D �K�D�U�G�Z�D�U�H �U�X�Q�Q�L�Q�J �W�K�H �U�R�R�P �W�K�D�W �F�R�V�W �R�I �I�H�Z �P�L�O�O�L�R�Q �G�R�O�O�D�U�V ���0�R�V�W�D�I�D�Y�L 

�…�ƒ�„�‡���� �7�K�H �0�H�G�L�D �5�R�R�P �K�R�X�V�H�G �W�K�H �D�I�R�U�H�P�H�Q�W�L�R�Q�H�G �$�V�S�H�Q �0�R�Y�L�H �0�D�S ���R�Q�H �R�I 

�W�K�H �O�D�E���V �S�L�R�Q�H�H�U�L�Q�J �S�U�R�M�H�F�W�V�� �D�Q�G �L�W �Z�D�V �R�Q�H �R�I �W�K�H �4�U�V�W �W�K�U�H�H���G�L�P�H�Q�V�L�R�Q�D�O �G�L�J-

itally mediated responsive environments ever built. There were no computers 

to be seen, as this was not envisioned as a model: it was  supposed to be �$�V�S�H�Q 

�L�W�V�H�O�I�� �$�V �0�L�F�K�D�H�O �1�D�L�P�D�U�N�� �D�Q �D�U�W�L�V�W �Z�K�R �Z�R�U�N�H�G �R�Q �W�K�H �S�U�R�M�H�F�W�� �K�D�V �Z�U�L�W�W�H�Q��

�$�V�S�H�Q�� �W�K�H �S�L�F�W�X�U�H�V�T�X�H �P�R�X�Q�W�D�L�Q �W�R�Z�Q �L�Q �&�R�O�R�U�D�G�R�� �L�V �N�Q�R�Z�Q �I�R�U �W�Z�R 

processes, or “verbs,” relating to heritage and virtuality. One is to “movie -

�P�D�S���� �W�K�H �S�U�R�F�H�V�V �R�I �U�L�J�R�U�R�X�V�O�\ �4�O�P�L�Q�J �S�D�W�K �D�Q�G �W�X�U�Q �V�H�T�X�H�Q�F�H�V �W�R �V�L�P�X-

late interactive travel and to use as a spatial interface for a multimedia 

�G�D�W�D�E�D�V�H�� �7�K�H �R�W�K�H�U �L�V �W�R �
�$�V�S�H�Q�L�]�H���� �W�K�H �S�U�R�F�H�V�V �E�\ �Z�K�L�F�K �D �I�U�D�J�L�O�H �F�X�O-

�W�X�U�D�O �H�F�R�V�\�V�W�H�P �L�V �G�L�V�U�X�S�W�H�G �E�\ �W�R�X�U�L�V�P �D�Q�G �J�U�R�Z�W�K�� ���1�D�L�P�D�U�N �…�ƒ�ƒ�‰��

One can extrapolate from this quote that the movie map is not a represen -

tation: it is an operation, a way to live, a way to be in the world. It is also a 

�V�H�O�I���W�U�D�X�P�D �L�Q�G�X�F�L�Q�J �H�Y�H�Q�W�� �L�W �
�$�V�S�H�Q�L�]�H�V�� �R�U �G�L�V�U�X�S�W�V �H�F�R�O�R�J�L�H�V�� �:�K�H�W�K�H�U 

�G�L�V�U�X�S�W�L�Y�H �R�U �H�P�H�U�J�H�Q�W�� �W�K�H �D�U�F�K�L�W�H�F�W�V�� �G�H�V�L�J�Q�H�U�V�� �D�Q�G �H�Q�J�L�Q�H�H�U�V �R�I �W�K�L�V �S�U�R�M�H�F�W 

imagined it not as a room, or simply an interface, but as a “cultural system” 

and an entire ecology.

�$�V �R�Q�H �Z�D�W�F�K�H�V �W�K�H �4�O�P �R�I �W�K�H �R�U�L�J�L�Q�D�O �G�H�P�R�� �W�K�H �T�X�H�V�W�L�R�Q�V �R�I �U�D�F�H�� �X�U�E�D�Q�L�]�D-

tion, war, and society fade into the calm embrace of interaction. Watching the 

�Y�L�G�H�R �R�I �W�K�H �S�U�R�M�H�F�W �W�D�N�H�Q �E�\ �W�K�H �O�D�E�� �R�Q�H �V�H�H�V �D�Q �L�Q�G�L�Y�L�G�X�D�O �V�O�R�Z�O�\ �Q�D�Y�L�J�D�W�L�Q�J 

�W�K�H �V�S�D�F�H �R�I �$�V�S�H�Q�� �7�K�H �4�H�O�G �L�V �D�Q�D�O�R�J�R�X�V �W�R �D �V�L�Q�J�O�H �V�K�R�R�W�H�U �J�D�P�H�� �E�X�W �D�W �W�K�H 

�V�D�P�H �W�L�P�H �L�Q �W�K�H �V�N�\ �K�D�Q�J�V �D�Q �D�E�V�W�U�D�F�W �P�D�S �W�K�D�W �R�•�H�U�V �W�K�H �R�E�V�H�U�Y�H�U �D �J�O�R�E�D�O 

view of the scene. One is in the local and in the global at once. This is a user 

�Z�K�R �L�V �Q�R �O�R�Q�J�H�U �D �V�X�E�M�H�F�W�� �E�X�W �S�H�U�K�D�S�V�� �W�R �F�L�W�H �'�H�O�H�X�]�H �D �
�G�L�Y�L�G�X�D�O�����F�R�P�S�D�U�W-

�P�H�Q�W�D�O�L�]�H�G �L�Q�W�R �S�L�H�F�H�V �R�I �L�Q�I�R�U�P�D�W�L�R�Q �D�Q�G �D�W�W�H�Q�W�L�R�Q�� �D�Q�G �S�D�U�W �R�I �D �S�R�S�X�O�D�W�L�R�Q 

now rendered as variations and “propensity for change.” In a move that antici -

pates contemporary trauma treatment, historical and contextual features of 

�W�K�H �L�P�D�J�H �D�U�H �X�V�H�G �Q�R�W �W�R �S�U�R�G�X�F�H �D�]�O�L�D�W�L�R�Q�� �Q�R�V�W�D�O�J�L�D�� �R�U �P�H�P�R�U�\�� �E�X�W �W�R 

�U�H�R�U�J�D�Q�L�]�H �W�K�H �S�H�U�F�H�S�W�X�D�O �4�H�O�G �D�Q�G �D�W�W�H�Q�X�D�W�H �L�W �L�Q�W�R �W�K�H �Q�H�U�Y�R�X�V �V�\�V�W�H�P�� �0�R�U�H 

critically, the individual here is both given a sense of control over the space 

while simultaneously being consumed into the network. The structural politics 

of both militarism and race war are rechanneled into interactivity. 

This returns me to the question of art, and the small sad gerbils, in their 

excessively responsive environment. The essential question that remains is: 

�+�R�Z �W�R �H�Q�F�R�X�Q�W�H�U �W�K�L�V �G�H�P�R�� �R�U �W�H�V�W �E�H�G�� �W�K�D�W �K�D�V �Q�R�Z �E�H�F�R�P�H �R�X�U �Z�R�U�O�G�" 

�+�R�Z �W�R �H�Q�F�R�X�Q�W�H�U �G�L�•�H�U�H�Q�F�H�� �F�R�P�S�O�H�[�L�W�\�� �F�K�D�Q�F�H�� �D�Q�G �S�H�U�K�D�S�V �H�Y�H�Q �S�D�L�Q �D�Q�G 

�W�U�D�X�P�D�" �–�Q �D�Q �D�J�H �Z�K�H�U�H �F�K�D�Q�F�H �L�W�V�H�O�I�� �W�K�H �F�K�D�Q�J�H�V �L�Q �W�K�H �V�\�V�W�H�P�� �L�V �W�K�H �Y�H�U�\ 

site of automation, we must produce a politics, and criticality, of chance and 
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�F�R�P�S�O�H�[�L�W�\�� �%�\ �F�D�Q�Q�L�E�D�O�L�]�L�Q�J �R�O�G�H�U �V�W�U�X�F�W�X�U�H�V �R�I �Y�L�V�L�R�Q �D�Q�G �J�D�]�H�� �W�K�H �$�V�S�H�Q 

Movie Map obliterated the possibility of evidence and witnessing altogether. 

This could be the genealogical underpinning to what the anthropologist 

�5�R�V�D�O�L�Q�G �0�R�U�U�L�V �K�D�V �D�U�J�X�H�G �L�V �W�K�H �
�Q�D�U�F�L�V�V�L�V�W�L�F �H�F�R�Q�R�P�\�� �R�I �F�R�Q�W�H�P�S�R�U�D�U�\ 

�Z�D�U�I�D�U�H �D�Q�G �W�R�U�W�X�U�H ���…�ƒ�ƒ�Š���� 

Post-traumatic stress disorder therapies repeat this understanding. In 

prolonged exposure therapies with virtual reality, the function of the immer -

sive environment is posited as reconciling the automatic and conditioned 

responses, thought to emerge from the more “primitive” portions of the brain 

with the higher conscious moral and ethical functions. The therapy is an inver -

�V�L�R�Q �R�I �S�V�\�F�K�R�D�Q�D�O�\�W�L�F �S�U�L�Q�F�L�S�O�H�V�� �5�D�W�K�H�U �W�K�H�Q �S�D�V�V �W�K�U�R�X�J�K �W�K�H �F�R�Q�G�X�L�W �R�I �D�Q 

encounter with the other in order to co-produce a reliving of the event and 

�Z�L�W�K �L�W �D �U�H���Q�D�U�U�D�W�L�Y�L�]�D�W�L�R�Q�� �W�K�H�U�H �L�V �Q�R �O�L�I�H�� �2�Q�O�\ �S�X�U�H �F�R�P�P�X�Q�L�F�D�W�L�R�Q �Z�L�W�K�R�X�W 

�G�L�•�H�U�H�Q�W�L�D�W�L�R�Q�� 

Conclusion

�$�W �W�K�H �H�Q�G �R�I �W�K�L�V �H�V�V�D�\�� �– �Z�D�Q�W �W�R �U�H�W�X�U�Q �W�R �)�D�U�R�F�N�L���V Serious Games and 

the moment in which the soldier remembers the event of the killing of his 

comrade. The soldier narrates this event for about one and a half minutes, 

while we watch on a second screen the simulation, as seen through his eyes. 

He recalls driving down a road on a beautiful evening in the desert. While 

wearing the virtual reality headgear, he says to his therapist: “It was very 

quiet, and that had me worried.” On the other monitor we see the simulation: 

a road winding through sunset desert in beautiful orange and pink hues. He 

continues to narrate. Suddenly there is the sound of shooting, but he can see 

nothing. He only hears the noise of shooting. He stops. Then he says a missile 

�L�V �4�U�H�G�� �$ �P�R�P�H�Q�W �O�D�W�H�U �Z�H �V�H�H �W�K�U�R�X�J�K �
�K�L�V�� �H�\�H�V �W�K�H �H�[�S�O�R�V�L�R�Q �L�Q �I�U�R�Q�W �R�I �W�K�H 

�M�H�H�S�� �+�H �H�[�F�O�D�L�P�V �D�Q�G �W�K�H�Q �Z�H �V�H�H �K�L�P �O�R�R�N �G�R�Z�Q�� �+�H �F�D�O�P�O�\ �D�Q�Q�R�X�Q�F�H�V �W�K�D�W 

�K�H �W�K�H�Q �U�H�D�O�L�]�H�V �W�K�D�W �K�L�V �
�E�X�G�G�\�� �Z�D�V �K�L�W�� 

�:�L�W�K�L�Q �W�K�L�V �P�R�P�H�Q�W �)�D�U�R�F�N�L �U�H�W�X�U�Q�V �W�R �V�R�P�H�W�K�L�Q�J �W�K�D�W �– �K�D�Y�H �Q�R�W �I�X�O�O�\ �G�L�V-

cussed but is implicit in all analyses of preemption—mainly historicity. If there 

is one thing in the “Demos or Die” desire, it is the evacuation of historical tem -

�S�R�U�D�O�L�W�L�H�V�� �(�D�F�K �G�H�P�R �L�V �D �W�K�L�Q�J �L�Q �L�W�V�H�O�I�� �D �Z�R�U�O�G �R�Q�O�\ �U�H�I�H�U�H�Q�W�L�D�O �W�R �L�W�V �U�H�O�D�W�H�G 

demos. Instead in his Serious Games �V�H�U�L�H�V�� �)�D�U�R�F�N�L �U�H�F�X�S�H�U�D�W�H�V �W�K�H �K�L�V�W�R�U�L�H�V 

�R�I �U�D�F�H�� �Y�L�R�O�H�Q�F�H�� �Z�D�U�� �G�L�•�H�U�H�Q�F�H�� �D�Q�G �V�H�[ �W�K�D�W �D�U�H �W�K�H �Q�H�Y�H�U �U�H�F�R�J�Q�L�]�H�G �V�X�E-

strate of our media systems. 

The installation Serious Games �G�R�H�V �W�K�L�V �E�\ �F�U�H�D�W�L�Q�J �D �V�W�U�D�Q�J�H �H�•�H�F�W �Z�K�H�U�H 

we hear the memory of the soldier in slight advance of our seeing through his 

�H�\�H�V�� �:�H �D�U�H �E�R�W�K �D�O�O�R�Z�H�G �L�Q�W�R �W�K�H �P�L�Q�G �D�Q�G �H�\�H �R�I �W�K�L�V �V�X�E�M�H�F�W�� �Z�K�L�O�H �V�L�P�X�O�W�D-

�Q�H�R�X�V�O�\ �E�H�L�Q�J �H�Q�F�R�X�U�D�J�H�G �W�R �Y�L�H�Z �K�L�P �D�V �G�L�•�H�U�H�Q�W �R�U �R�W�K�H�U �W�K�H�Q �W�K�H �V�S�H�F�W�D-

�W�R�U�� �:�H �D�U�H �L�Q�W�H�U�S�R�O�D�W�H�G �L�Q�W�R �H�P�S�D�W�K�\�� �Z�L�W�K�R�X�W �L�G�H�Q�W�L�4�F�D�W�L�R�Q�� �7�K�H �L�Q�V�W�D�O�O�D�W�L�R�Q 
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continually asserts our encounter with psychic pain, a drama we can suddenly 

almost “see,” because the other forms of information have been made so 

repetitive. It is in this moment, in which we share memory out of sync with 

�P�H�G�L�D �5�R�Z�� �W�K�D�W �Z�H �U�H�D�O�L�]�H�� �Z�H�� �W�R�R�� �D�U�H �E�H�L�Q�J �F�R�Q�G�L�W�L�R�Q�H�G �E�\ �W�K�L�V �D�S�S�D�U�D�W�X�V�� 

�)�D�U�R�F�N�L ���…�ƒ�ƒ�‡�� �„�Œ�†�� �R�Q�F�H �D�U�J�X�H�G �W�K�D�W �
�U�H�D�O�L�W�\ �K�D�V �Q�R�W �\�H�W �E�H�J�X�Q���� �L�W �K�D�V �Q�R�W 

�E�H�J�X�Q �E�H�F�D�X�V�H �Z�H �F�D�Q�Q�R�W �Z�L�W�Q�H�V�V �R�U �H�[�S�H�U�L�H�Q�F�H �W�K�H �G�H�D�W�K �R�U �V�X�•�H�U�L�Q�J �R�I �R�W�K-

ers—whether animals or human—with love. In saying so, he awakens us to the 

fact that the demos of our digital and electronic media are not simulations, 

because there is no world to which they refer or replicate. What our demos 

�G�R �L�V �U�H�P�R�Y�H �R�X�U �D�E�L�O�L�W�\ �W�R �F�D�U�H�� �D�Q�G �L�Q�V�H�U�W �R�X�U �D�E�L�O�L�W�\ �W�R �F�R�Q�V�X�P�H �D�Q�G �D�Q�D�O�\�]�H 

data. 

It is to this condition that critical digital humanities and all forms of criticality 

and art making must reply. This comes from attempting to excavate the laten -

cies and ruptures within media systems, by attaching the relentless belief in 

real-time as the future, to recall that systems always entail an encounter with 

a radical “foreignness” or “alienness”—an incommensurability between per -

formance, futurity, and desire that becomes the radical potential for so many 

of our contemporary social movements, arts, and politics. It is our challenge 

�L�Q �F�U�L�W�L�F�D�O �Z�R�U�N �W�R �X�Q�P�R�R�U �W�K�H �S�U�D�F�W�L�F�H �R�I �W�K�H �G�H�P�R �D�Q�G �U�H�D�W�W�D�F�K �L�W �W�R �G�L�•�H�U�H�Q�W 

forms of time and experience that are not reactionary but imaginary. What 

�)�D�U�R�F�N�L���V �L�Q�V�W�D�O�O�D�W�L�R�Q �G�R�H�V �L�V �W�R �P�D�N�H �H�Y�H�U�\�E�R�G�\ �U�H�D�O�L�]�H �W�K�H �O�L�P�L�W�V �R�I �K�X�P�D�Q 

�Y�L�V�L�R�Q �D�Q�G �U�H�F�R�J�Q�L�]�H �W�K�H �L�P�D�J�H���V �U�R�O�H �L�Q �U�H�F�U�X�L�W�L�Q�J �R�X�U �D�•�H�F�W�L�Y�H �H�Q�H�U�J�L�H�V 

�I�R�U �Z�D�U�� �R�U �F�D�S�L�W�D�O�� �7�K�H �J�R�D�O �R�I �F�U�L�W�L�F�D�O �V�F�K�R�O�D�U�V�K�L�S �D�Q�G �D�U�W�L�V�W�L�F �D�Q�G �V�F�L�H�Q�W�L�4�F 

practices is to make media unstable. To turn not to solving problems, but to 

imagining new worlds exceeding the demands of war and consumption that 
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�2�X�W�L�Q�J���$�U�W�L�4�F�L�D�O��
�–�Q�W�H�O�O�L�J�H�Q�F�H�����5�H�F�N�R�Q�L�Q�J��
�Z�L�W�K���7�X�U�L�Q�J���7�H�V�W�V��

�%�H�Q�M�D�P�L�Q���+�����%�U�D�W�W�R�Q

�9�D�U�L�R�X�V���D�Q�W�K�U�R�S�R�F�H�Q�W�U�L�F���I�D�O�O�D�F�L�H�V���K�D�Y�H���K�R�E�E�O�H�G���W�K�H��

�G�H�Y�H�O�R�S�P�H�Q�W���R�I���D�U�W�L�4�F�L�D�O���L�Q�W�H�O�O�L�J�H�Q�F�H���D�V���D���E�U�R�D�G�O�\��

�E�D�V�H�G���D�Q�G���Z�L�G�H�O�\���X�Q�G�H�U�V�W�R�R�G���V�H�W���R�I���W�H�F�K�Q�R�O�R�J�L�H�V����

�$�O�D�Q���7�X�U�L�Q�J���V���I�D�P�R�X�V���
�L�P�L�W�D�W�L�R�Q���J�D�P�H�����Z�D�V���D�Q���L�Q�J�H�Q-

�L�R�X�V���W�K�R�X�J�K�W���H�[�S�H�U�L�P�H�Q�W���E�X�W���D�O�V�R���U�L�S�H���I�R�U���4�[�L�Q�J���W�K�H��

thresholds of machine cognition according to its 

�D�S�S�D�U�H�Q�W���V�L�P�L�O�D�U�L�W�\���W�R���D���I�D�O�V�H���Q�R�U�P���R�I���H�[�H�P�S�O�D�U�\��

�K�X�P�D�Q���L�Q�W�H�O�O�L�J�H�Q�F�H�����7�R���G�L�V�D�Y�R�Z���W�K�D�W���I�U�D�J�L�O�H���V�H�O�I���U�H�I�H�F-

�W�L�R�Q���L�V�����K�R�Z�H�Y�H�U�����H�D�V�L�H�U���W�K�D�Q���F�R�P�S�R�V�L�Q�J���D�O�W�H�U�Q�D�W�L�Y�H��

�U�R�O�H�V���I�R�U���K�X�P�D�Q���V�D�S�L�H�Q�F�H�����L�Q�G�X�V�W�U�\�����D�Q�G���D�J�H�Q�F�\���D�O�R�Q�J��

more heterogeneous spectrums. As various forms of 

machine intelligence become increasingly infrastruc -

�W�X�U�D�O�����W�K�H���L�P�S�O�L�F�D�W�L�R�Q�V���R�I���W�K�L�V���G�L�]�F�X�O�W�\���D�U�H���J�H�R�S�R�O�L�W�L�F�D�O��

�D�V���Z�H�O�O���D�V���S�K�L�O�R�V�R�S�K�L�F�D�O����



����

[One philosopher] asserted that he knew the 

whole secret . . . [H]e surveyed the two celestial 

�V�W�U�D�Q�‘�H�U�V���I�U�R�P���W�R�S���W�R���W�R�H�����D�Q�G���P�D�L�Q�W�D�L�Q�H�G���W�R��

their faces that their persons, their worlds, their 

suns, and their stars, were created solely for the 

use of man. At this assertion our two travelers let 

�W�K�H�P�V�H�O�Y�H�V���I�D�O�O���D�‘�D�L�Q�V�W���H�D�F�K���R�W�K�H�U�����V�H�L�]�H�G���Z�L�W�K���D��

�4�W���R�I���������������L�Q�H�[�W�L�Q�‘�X�L�V�K�D�E�O�H���O�D�X�‘�K�W�H�U�� 

�����9�R�O�W�D�L�U�H�����0�L�F�U�R�P�H�‘�D�V�����$���3�K�L�O�R�V�R�S�K�L�F�D�O���+�L�V�W�R�U�\��

���„�Š�ˆ�…��

�$�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H ���$�–�� �L�V �K�D�Y�L�Q�J �D �P�R�P�H�Q�W�� �Z�L�W�K �F�R�J�Q�R�V�F�H�Q�W�L �I�U�R�P �6�W�H�S�K�H�Q 

�+�D�Z�N�L�Q�J �W�R �(�O�R�Q �0�X�V�N �U�H�F�H�Q�W�O�\ �Z�H�L�J�K�L�Q�J �L�Q���� Positions are split as to whether 

�$�– �Z�L�O�O �V�D�Y�H �X�V �R�U �Z�L�O�O �G�H�V�W�U�R�\ �X�V�� �6�R�P�H �D�U�J�X�H �W�K�D�W �$�– �F�D�Q �Q�H�Y�H�U �H�[�L�V�W �Z�K�L�O�H �R�W�K-

ers insist that it is inevitable. In many cases, however, these polemics may be 

missing the real point as to what living and thinking with synthetic intelligence 

�Y�H�U�\ �G�L�•�H�U�H�Q�W �I�U�R�P �R�X�U �R�Z�Q �D�F�W�X�D�O�O�\ �P�H�D�Q�V�� �–�Q �V�K�R�U�W�� �D �P�D�W�X�U�H �$�– �L�V �Q�R�W �D�Q 

intelligence for �X�V�� �Q�R�U �L�V �L�W�V �L�Q�W�H�O�O�L�J�H�Q�F�H �Q�H�F�H�V�V�D�U�L�O�\ �K�X�P�D�Q�O�L�N�H�� �)�R�U �R�X�U �R�Z�Q 

�V�D�Q�L�W�\ �D�Q�G �V�D�I�H�W�\ �Z�H �V�K�R�X�O�G �Q�R�W �D�V�N �$�– �W�R �S�U�H�W�H�Q�G �W�R �E�H �
�K�X�P�D�Q���� �7�R �G�R �V�R �L�V 

self-defeating, unethical and perhaps even dangerous. 

�7�K�H �O�L�W�W�O�H �E�R�\ �U�R�E�R�W �L�Q �6�W�H�Y�H�Q �6�S�L�H�O�E�H�U�J���V �$���–�����$�U�W�L�4�F�L�D�O���–�Q�W�H�O�O�L�J�H�Q�F�H�����…�ƒ�ƒ�„�� �Z�D�Q�W�V 

to be a real boy with all his little metal heart, whereas Skynet in the Terminator 

�P�R�Y�L�H�V ���„�Œ�‹�‡���…�ƒ�„�ˆ�� �U�H�S�U�H�V�H�Q�W�V �W�K�H �R�S�S�R�V�L�W�H �H�Q�G �R�I �W�K�H �V�S�H�F�W�U�X�P �D�Q�G �L�V �V�H�W �R�Q 

ensuring human extinction. Despite all the Copernican traumas that moder -

�Q�L�W�\ �K�D�V �E�U�R�X�J�K�W�� �V�R�P�H �I�R�U�P�V �R�I �K�X�P�D�Q�L�V�P ���D�Q�G �W�K�H�L�U �F�R�P�S�D�Q�L�R�Q �4�J�X�U�H�V �R�I 

�K�X�P�D�Q�L�W�\�� �V�W�L�O�O �S�U�H�V�X�P�H �W�K�H�L�U �S�H�U�F�K �L�Q �W�K�H �F�H�Q�W�H�U �R�I �W�K�H �F�R�V�P�L�F �F�R�X�U�W�� �– �D�U�J�X�H 

�W�K�D�W �Z�H �V�K�R�X�O�G �D�E�D�Q�G�R�Q �W�K�H �F�R�Q�F�H�L�W �W�K�D�W �D �
�W�U�X�H�� �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H�� �D�U�U�L�Y�L�Q�J 

at sentience or sapience, must care deeply about humanity— �X�V���V�S�H�F�L�4�F�D�O�O�\��as 

the focus of its knowing and desire. Perhaps the real nightmare, even worse 

�W�K�D�Q �W�K�H �R�Q�H �L�Q �Z�K�L�F�K �W�K�H �%�L�J �0�D�F�K�L�Q�H �Z�D�Q�W�V �W�R �N�L�O�O �\�R�X�� �L�V �W�K�H �R�Q�H �L�Q �Z�K�L�F�K 

it sees you as irrelevant, or not even as a discrete thing to know. Worse than 

being seen as an enemy is not being seen at all. Perhaps it is that what we 

�U�H�D�O�O�\ �I�H�D�U �D�E�R�X�W �$�–���� 

�–�W �L�V �Q�R�W �V�X�U�S�U�L�V�L�Q�J �W�K�D�W �Z�H �Z�R�X�O�G �4�U�V�W �W�K�L�Q�N �R�I �$�– �L�Q �W�H�U�P�V �R�I �Z�K�D�W �Z�H �X�Q�G�H�U-

stand intelligence to be, namely human intelligence. This anthropocentric 

fallacy is a reasonable point of departure but not a reasonable conclusion. 

��	 �2�Q �+�D�Z�N�L�Q�J�� �V�H�H �K�L�V �F�R�P�P�H�Q�W�V �W�R �%�%�& �D�W http://www.bbc.com/news/technol -

�R�J�\���†�ƒ�…�Œ�ƒ�ˆ�‡�ƒ �D�Q�G �D�O�V�R �(�O�R�Q �0�X�V�N���V ���„�ƒ �P�L�O�O�L�R�Q �G�R�Q�D�W�L�R�Q �W�R �)�X�W�X�U�H �R�I �/�L�I�H �–�Q�V�W�L�W�X�W�H �
�W�R 

�S�U�H�Y�H�Q�W �$�– �I�U�R�P �E�H�F�R�P�L�Q�J �H�Y�L�O�� �L�Q �W�K�H �Z�R�U�G�V �R�I �:�L�U�H�G �P�D�J�D�]�L�Q�H�� �6�H�H http://www.wired.

�F�R�P���…�ƒ�„�ˆ���ƒ�„���H�O�R�Q���P�X�V�N���D�L���V�D�I�H�W�\

��	 �3�D�U�D�S�K�U�D�V�H�G �I�U�R�P �%�U�D�W�W�R�Q �…�ƒ�„�‡�� 
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�7�K�H �L�G�H�D �R�I �G�H�4�Q�L�Q�J �$�– �L�Q �U�H�O�D�W�L�R�Q �W�R �L�W�V �D�E�L�O�L�W�\ �W�R �
�S�D�V�V�� �D�V �D �K�X�P�D�Q �L�V �D�V �R�O�G 

�D�V �$�– �U�H�V�H�D�U�F�K �L�W�V�H�O�I�� �–�Q �„�Œ�ˆ�ƒ�� �$�O�D�Q �7�X�U�L�Q�J �S�X�E�O�L�V�K�H�G �
�&�R�P�S�X�W�L�Q�J �0�D�F�K�L�Q�H�U�\ 

and Intelligence,” a paper in which he described what we now call the Turing 

�7�H�V�W�� �D�Q�G �Z�K�L�F�K �K�H �U�H�I�H�U�U�H�G �W�R �D�V �W�K�H �
�L�P�L�W�D�W�L�R�Q �J�D�P�H�� ���7�X�U�L�Q�J �„�Œ�ˆ�ƒ�� �‡�†�†���‡�‰�ƒ����
 

�7�K�H�U�H �D�U�H �G�L�•�H�U�H�Q�W �Y�H�U�V�L�R�Q�V �R�I �W�K�H �W�H�V�W�� �D�O�O �R�I �Z�K�L�F�K �D�U�H �U�H�Y�H�D�O�L�Q�J �D�E�R�X�W �Z�K�\ 

�R�X�U �D�S�S�U�R�D�F�K �W�R �W�K�H �F�X�O�W�X�U�H �D�Q�G �H�W�K�L�F�V �R�I �$�– �L�V �Z�K�D�W �L�W �L�V�� �I�R�U �J�R�R�G �D�Q�G �E�D�G�� �)�R�U 

the most familiar version, a human interrogator asks questions to two hidden 

contestants, one a human and the other a computer. Turing suggests that if 

the interrogator usually cannot tell which is which, and if the computer can 

successfully pass as human, then can we not conclude, for practical purposes, 

�W�K�D�W �W�K�H �F�R�P�S�X�W�H�U �L�V �
�L�Q�W�H�O�O�L�J�H�Q�W���" ���0�R�U�H �S�H�R�S�O�H �
�N�Q�R�Z�� �7�X�U�L�Q�J���V �I�R�X�Q�G�D�W�L�R�Q�D�O 

text than have actually read it. This is unfortunate because the text is marve -

�O�R�X�V�� �V�W�U�D�Q�J�H �D�Q�G �V�X�U�S�U�L�V�L�Q�J���� 

Turing proposes his test as a variation on a popular parlor game in which two 

�K�L�G�G�H�Q �F�R�Q�W�H�V�W�D�Q�W�V�� �D �Z�R�P�D�Q ���S�O�D�\�H�U �$�� �D�Q�G �D �P�D�Q ���S�O�D�\�H�U �%�� �W�U�\ �W�R �F�R�Q�Y�L�Q�F�H �D 

third that he or she is a woman by their written responses to leading ques -

tions. To win, one of the players must convincingly be who they really are, 

whereas the other must try to pass as another gender. Turing describes his 

�R�Z�Q �Y�D�U�L�D�W�L�R�Q �D�V �R�Q�H �Z�K�H�U�H �
�D �F�R�P�S�X�W�H�U �W�D�N�H�V �W�K�H �S�O�D�F�H �R�I �S�O�D�\�H�U �$���� �D�Q�G �V�R �D 

�O�L�W�H�U�D�O �U�H�D�G�L�Q�J �Z�R�X�O�G �V�X�J�J�H�V�W �W�K�D�W �L�Q �K�L�V �Y�H�U�V�L�R�Q �W�K�H �F�R�P�S�X�W�H�U �L�V �Q�R�W �M�X�V�W �S�U�H-

tending to be a human, but pretending to be a woman. It must pass as a she. 

�2�W�K�H�U �Y�H�U�V�L�R�Q�V �K�D�G �L�W �W�K�D�W �S�O�D�\�H�U �% �F�R�X�O�G �E�H �H�L�W�K�H�U �D �P�D�Q �R�U �D �Z�R�P�D�Q�� �–�W �P�D�W-

ters quite a lot if only one player is faking, or if both are, or if neither are. Now 

that we give the computer a seat, it may pretend to be a woman along with 

a man pretending to be a woman, both trying to trick the interrogator into 

�4�J�X�U�L�Q�J �R�X�W �Z�K�L�F�K �L�V �D �P�D�Q �D�Q�G �Z�K�L�F�K �L�V �D �Z�R�P�D�Q�� �2�U �S�H�U�K�D�S�V �W�K�H �F�R�P�S�X�W�H�U 

pretends to be a man pretending to be a woman, along with a man pretending 

to be a woman, or even a computer pretending to be a woman pretending to 

�E�H �D �P�D�Q �S�U�H�W�H�Q�G�L�Q�J �W�R �E�H �D �Z�R�P�D�Q�� �–�Q �W�K�H �U�H�D�O �Z�R�U�O�G�� �R�I �F�R�X�U�V�H�� �Z�H �K�D�Y�H �D�O�O �R�I 

the above. �� 

The problem with faking, however, does not end there: the issue is not so 

�V�L�P�S�O�H�� �$�V �G�U�D�P�D�W�L�]�H�G �L�Q The Imitation Game ���…�ƒ�„�‡���� �W�K�H �U�H�F�H�Q�W �4�O�P �E�L�R�J�U�D�S�K�\ 

of Turing directed by Morten Tyldum , the mathematician himself also had 

�W�R �
�S�D�V�V���� �L�Q �K�L�V �F�D�V�H �D�V �D �V�W�U�D�L�J�K�W �P�D�Q �L�Q �D �V�R�F�L�H�W�\ �W�K�D�W �F�U�L�P�L�Q�D�O�L�]�H�G �K�R�P�R-

sexuality. Upon discovery that he was not what he appeared to be, he was 

�I�R�U�F�H�G �W�R �X�Q�G�H�U�J�R �K�R�U�U�L�4�F �P�H�G�L�F�D�O �W�U�H�D�W�P�H�Q�W�V �N�Q�R�Z�Q �D�V �F�K�H�P�L�F�D�O �F�D�V�W�U�D-

tion. Ultimately the physical and emotional pain was too great and he com -

mitted suicide. The episode was a grotesque tribute to a man whose recent 

�F�R�Q�W�U�L�E�X�W�L�R�Q �W�R �G�H�I�H�D�W�L�Q�J �+�L�W�O�H�U���V �P�L�O�L�W�D�U�\ �Z�D�V �V�W�L�O�O �D �V�W�D�W�H �V�H�F�U�H�W�� �7�X�U�L�Q�J �Z�D�V 

only recently given posthumous pardon, but the tens of thousands of other 

�%�U�L�W�L�V�K �P�H�Q �V�H�Q�W�H�Q�F�H�G �X�Q�G�H�U �V�L�P�L�O�D�U �O�D�Z�V �K�D�Y�H �Q�R�W�� �2�Q�H �Q�R�W�H�V �W�K�H �V�R�X�U �L�U�R�Q�L�F 

��	 �6�H�H �D�O�V�R �W�K�H �G�L�V�F�X�V�V�L�R�Q �R�I �7�X�U�L�Q�J���V �
�O�R�Y�H �O�H�W�W�H�U �J�H�Q�H�U�D�W�R�U�� �L�Q �.�L�Q�J �…�ƒ�„�ˆ. 
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�F�R�U�U�H�V�S�R�Q�G�H�Q�F�H �E�H�W�Z�H�H�Q �D�V�N�L�Q�J �D�Q �$�– �W�R �S�D�V�V �W�K�H �W�H�V�W �L�Q �R�U�G�H�U �W�R �T�X�D�O�L�I�\ �D�V 

�L�Q�W�H�O�O�L�J�H�Q�W ���W�R �S�D�V�V �D�V �D �K�X�P�D�Q �L�Q�W�H�O�O�L�J�H�Q�F�H�� �Z�L�W�K �7�X�U�L�Q�J���V �R�Z�Q �Q�H�H�G �W�R �K�L�G�H 

�K�L�V �K�R�P�R�V�H�[�X�D�O�L�W�\ �D�Q�G �W�R �S�D�V�V �D�V �D �V�W�U�D�L�J�K�W �P�D�Q�� �7�K�H �G�H�P�D�Q�G�V �R�I �E�R�W�K �E�O�X�•�V 

are unnecessary and profoundly unfair. 

�6�K�R�X�O�G �F�R�P�S�O�H�[ �$�– �D�U�U�L�Y�H�� �L�W �Z�L�O�O �Q�R�W �E�H �K�X�P�D�Q�O�L�N�H �X�Q�O�H�V�V �Z�H �L�Q�V�L�V�W �W�K�D�W �L�W 

pretend to be so, because, one assumes, the idea that intelligence could be 

both real and inhuman at the same time is morally and psychologically intoler -

able. Instead of nurturing this bigotry, we would do better to allow that in our 

universe “thinking” is much more diverse, even alien, than our own particular 

�F�D�V�H�� �7�K�H �U�H�D�O �S�K�L�O�R�V�R�S�K�L�F�D�O �O�H�V�V�R�Q�V �R�I �$�– �Z�L�O�O �K�D�Y�H �O�H�V�V �W�R �G�R �Z�L�W�K �K�X�P�D�Q�V 

teaching machines how to think than with machines teaching humans a fuller 

and truer range of what thinking can be. 

�5�H�F�N�R�Q�L�Q�J���W�K�H���–�Q�K�X�P�D�Q

�7�K�D�W �D�S�S�U�H�F�L�D�W�L�R�Q �V�K�R�X�O�G �D�F�F�R�X�Q�W �I�R�U �W�Z�R �U�H�O�D�W�H�G �E�X�W �G�L�•�H�U�H�Q�W �X�Q�G�H�U�V�W�D�Q�G-

�L�Q�J�V�� �)�L�U�V�W�� �R�Q�H �Z�R�X�O�G �U�H�F�R�J�Q�L�]�H �W�K�D�W �L�Q�W�H�O�O�L�J�H�Q�F�H ���D�Q�G �N�Q�R�Z�O�H�G�J�H�� �L�V �D�O�Z�D�\�V 

distributed among multiple positions and forms of life, both similar and dis -

similar to one another. This is not to say that “nothing is true and everything is 

permitted” rather that no single neuro-anatomical disposition has a privileged 

�P�R�Q�R�S�R�O�\ �R�Q �K�R�Z �W�R �W�K�L�Q�N �L�Q�W�H�O�O�L�J�H�Q�W�O�\�� �(�L�W�K�H�U �W�K�H�U�H �L�V �Q�R �V�X�F�K �W�K�L�Q�J �D�V �
�J�H�Q-

�H�U�D�O�� �L�Q�W�H�O�O�L�J�H�Q�F�H ���U�D�W�K�H�U �R�Q�O�\ �V�L�W�X�D�W�H�G �J�H�Q�U�H�V �R�I �O�L�P�L�W�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H �L�Q �Z�K�L�F�K 

�F�D�V�H �W�K�H �K�X�P�D�Q �L�V �D�P�R�Q�J �D �Y�D�U�L�H�W�\ �R�I �W�K�H�V�H�� �R�U �W�K�H�U�H �L�V �V�X�F�K �D �W�K�L�Q�J �D�V �J�H�Q�H�U�D�O 

intelligence but that its very generality—its accomplishments of generic 

�D�E�V�W�U�D�F�W�L�R�Q���D�U�H �D�J�Q�R�V�W�L�F �D�V �W�R �Z�K�D�W �V�R�U�W �R�I �H�Q�W�L�W�\ �P�L�J�K�W �P�H�G�L�D�W�H �W�K�H�P�� �(�L�W�K�H�U 

way, human sapience is special but not unique. This appreciation would see 

�$�– �D�V �D �U�H�J�X�O�D�U �S�K�H�Q�R�P�H�Q�R�Q�� �Q�R�W �V�R �X�Q�O�L�N�H �R�W�K�H�U �Z�D�\�V �W�K�D�W �K�X�P�D�Q �L�Q�W�H�O�O�L�J�H�Q�F�H 

�L�V �O�R�F�D�W�H�G �D�P�R�Q�J �R�W�K�H�U �P�R�G�D�O�L�W�L�H�V �R�I �L�Q�W�H�O�O�L�J�H�Q�F�H ���V�X�F�K �D�V �Q�R�Q���K�X�P�D�Q �D�Q�L�P�D�O 

�F�R�J�Q�L�W�L�R�Q���� 

�6�H�F�R�Q�G�� �R�X�U �D�S�S�U�H�F�L�D�W�L�R�Q �R�I �W�K�H �Z�L�G�H�U �F�R�Q�W�L�Q�X�X�P �Z�R�X�O�G �D�O�V�R �U�H�F�R�J�Q�L�]�H �W�K�D�W 

�W�K�H �S�R�W�H�Q�W�L�D�O �D�G�Y�H�Q�W �R�I �D�U�W�L�4�F�L�D�O �J�H�Q�H�U�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H ���$�*�–�� �L�V �D�O�V�R �Q�R�Y�H�O�� �D�V �\�H�W 

unexplained, and will demand encounters between humans and mechanically 

�V�L�W�X�D�W�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H �W�K�D�W �D�U�H �X�Q�S�U�H�F�H�G�H�Q�W�H�G�� �)�R�U �W�K�L�V�� �$�– �L�V �K�L�J�K�O�\ �L�U�U�H�J�X�O�D�U�� 

�%�R�W�K �R�I �W�K�H�V�H �D�U�H �W�U�X�H�� �D�Q�G �L�W �P�D�\ �R�Q�O�\ �E�H �W�K�D�W �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �R�Q�H �L�V �K�R�Z �Z�H 

can really accomplish the other. That is, it may only be confronting what is 

genuinely new about non-carbon based intelligences possessing such ability 

�D�Q�G �D�X�W�R�Q�R�P�\ �W�K�D�W �Z�H �Z�L�O�O �E�H �D�E�O�H �W�R �I�X�O�O�\ �U�H�F�R�J�Q�L�]�H �W�K�H �F�R�Q�W�L�Q�X�X�P �R�I �L�Q�W�H�O-

ligences with which ours has always been embedded. Put simply, it may be 

�W�K�D�W �R�Q�H �L�Q�G�L�U�H�F�W �R�X�W�F�R�P�H �R�I �W�K�H �S�K�L�O�R�V�R�S�K�L�F�D�O �G�L�V�F�X�V�V�L�R�Q �D�E�R�X�W �$�– �L�V �D �Z�L�G�H�U 

�D�S�S�U�H�F�L�D�W�L�R�Q �R�I �Q�R�Q���K�X�P�D�Q �D�Q�L�P�D�O �F�R�J�Q�L�W�L�R�Q �D�Q�G �V�X�E�M�H�F�W�L�Y�L�W�\�� 

�–�Q �V�R�P�H �G�L�V�F�R�X�U�V�H�V �W�K�L�V �F�R�Q�M�X�Q�F�W�L�R�Q �L�V �G�R�P�H�V�W�L�F�D�W�H�G �X�Q�G�H�U �W�K�H �V�L�J�Q �R�I 

an all too pat “posthumanism,” or a transcendentally anthropocentric 
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�
�W�U�D�Q�V�K�X�P�D�Q�L�V�P���� �9�D�U�L�D�W�L�R�Q�V �R�I �W�K�H �I�R�U�P�H�U �K�D�Y�H �P�X�F�K �W�R �R�•�H�U �U�H�J�D�U�G�O�H�V�V�� �D�Q�G 

�Y�H�U�V�L�R�Q�V �R�I �W�K�H �O�D�W�W�H�U �V�K�R�X�O�G �D�V �Z�H�O�O�� �E�X�W �S�U�R�E�D�E�O�\ �G�R �Q�R�W �L�Q �W�K�H �H�Q�G�� �$�W �L�V�V�X�H 

�K�H�U�H �L�V �P�R�U�H �W�K�H �O�L�P�L�W�L�Q�J �F�R�Q�W�H�[�W�X�D�O�L�]�D�W�L�R�Q �R�I �G�R�P�L�Q�D�Q�W �I�R�U�P�V �R�I humanism, 

�W�K�D�Q �D �U�H�O�L�Q�T�X�L�V�K�P�H�Q�W �R�I �Z�K�D�W �W�K�H �K�X�P�D�Q ���D�Q�G �L�Q�K�X�P�D�Q�� �L�V �D�Q�G can be within 

�W�K�D�W �H�[�S�D�Q�G�H�G �F�R�Q�W�L�Q�X�X�P�� �5�H�]�D �1�H�J�D�U�H�V�W�D�Q�L ���…�ƒ�„�‡�� �U�H�W�D�L�Q�V �W�K�L�V �S�R�L�Q�W �L�Q �K�L�V 

�H�V�V�D�\ �
�7�K�H �/�D�E�R�U �R�I �W�K�H �–�Q�K�X�P�D�Q���� �L�Q�V�L�V�W�L�Q�J �W�K�D�W �W�K�H �H�D�V�\ �R�Y�H�U�V�L�P�S�O�L�4�H�G 

nomination of forms of thought and experience that fall outside of various 

contingent norms, moral or mechanical, as “nonhuman” is to discard at the 

outset the integral mutability of the human as a philosophical and engineering 

program. That is, the relative uniqueness of human sapience is not what locks 

�G�R�Z�Q �W�K�H �K�X�P�D�Q �D�V �D �V�L�Q�J�O�H �4�[�H�G �W�K�L�Q�J �Z�L�W�K �H�V�V�H�Q�W�L�D�O �E�R�X�Q�G�D�U�L�H�V�� �U�D�W�K�H�U �L�W �L�V 

�Z�K�D�W �P�D�N�H�V �W�K�H �K�X�P�D�Q���D�V���V�X�F�K �L�Q�W�R �D�Q �R�S�H�Q �S�U�R�M�H�F�W �R�I �F�R�Q�W�L�Q�X�D�O �U�H�I�D�V�K�L�R�Q-

�L�Q�J�� �X�Q�Y�H�U�L�4�D�E�O�H �E�\ �H�V�V�H�Q�F�H �R�U telos.

�–�Q �F�R�Q�V�L�G�H�U�L�Q�J �W�K�D�W �F�D�S�D�F�L�W�\ �L�Q �U�H�J�D�U�G�V �W�R �$�–�� �Z�K�D�W �P�L�J�K�W �T�X�D�O�L�I�\ �D �J�H�Q�H�U�D�O �L�Q�W�H�O-

�O�L�J�H�Q�F�H �Q�R�W �G�X�W�\ �E�R�X�Q�G �W�R �V�S�H�F�L�H�V �R�U �S�K�\�O�X�P �L�V �L�W�V �F�D�S�D�F�L�W�\ �I�R�U �D�E�V�W�U�D�F�W�L�R�Q�� �5�D�\ 

�%�U�D�V�V�L�H�U ���…�ƒ�„�‡�� �V�X�J�J�H�V�W�V �W�K�D�W �W�K�H �D�E�L�O�L�W�\ �R�I �D�Q �R�U�J�D�Q�L�V�P�� �K�R�Z�H�Y�H�U �S�U�L�P�L�W�L�Y�H�� �W�R 

map its own surroundings in relation to the basic terms of friend, food, or foe 

may be a primordial abstraction from which we do not graduate so much as 

learn to develop into something like reason and its local human variations. In 

this way, mapping abstraction is not an early stage through which things pass 

on their way toward more complex forms of intelligence, rather it is a general 

�S�U�L�Q�F�L�S�O�H �R�I �W�K�D�W �F�R�P�S�O�H�[�L�4�F�D�W�L�R�Q�� �/�L�N�H �S�U�R�W�R�]�R�D �D�Q�G �W�K�H�L�U �J�D�Q�J�O�L�D �I�H�H�O�L�Q�J �D�E�R�X�W 

�W�R �4�J�X�U�H �R�X�W �Z�K�D�W �L�V �R�X�W �W�K�H�U�H �R�U �O�L�N�H �K�X�P�D�Q�V �O�R�R�N�L�Q�J�� �W�D�V�W�L�Q�J�� �D�Q�G �L�P�D�J�L�Q�L�Q�J 

�S�D�W�W�H�U�Q�V�� �W�R�G�D�\���V �I�R�U�P�V �R�I �$�– �D�U�H ���V�R�P�H�W�L�P�H�V�� �D�X�J�P�H�Q�W�H�G �E�\ �Y�D�U�L�R�X�V �W�H�F�K�Q�R�O�R-

gies of machine vision that allow them to see and sense the world “out there” 

�D�Q�G �W�R �D�E�V�W�U�D�F�W �W�K�H �I�R�U�P�V �R�I �D ���P�H�F�K�D�Q�L�F�D�O�O�\�� �H�P�E�R�G�L�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H�� �E�R�W�K 

deliberately programmed for them and emerging unexpectedly. 

�(�[�D�F�W�O�\ �Z�K�H�U�H �W�R �G�U�D�Z �D �O�L�Q�H �R�I �G�L�V�W�L�Q�F�W�L�R�Q �E�H�W�Z�H�H�Q �W�K�H �D�F�F�R�P�S�O�L�V�K�P�H�Q�W�V �R�I �D 

�$�– �W�K�D�W �H�[�H�P�S�O�L�I�\ �J�H�Q�H�U�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �Q�R�Z �R�S�H�U�D�W�L�Q�J �W�K�R�X�J�K �D �Q�H�Z �P�H�G�L�X�P�� 

�R�Q �W�K�H �R�Q�H �K�D�Q�G�� �R�U �D �V�S�H�F�L�4�F �S�U�R�M�H�F�W�L�R�Q �R�I �O�R�F�D�O�O�\ �K�X�P�D�Q �L�Q�W�H�O�O�L�J�H�Q�F�H �S�U�R-

grammed into a cognitive prosthesis, on the other, is unknown and unknowa -

�E�O�H �D�W �S�U�H�V�H�Q�W�� �$�J�D�L�Q�� �R�Q�H �P�D�\ �S�U�H�F�R�Q�G�L�W�L�R�Q �W�K�H �R�W�K�H�U�� �–�Q �W�K�H �P�H�D�Q�W�L�P�H �Z�H �F�D�Q 

at least speculate how we would be able to know where to draw that distinc -

tion. Considerations toward this include how we attempt to program stupidity 

�L�Q�W�R �$�–�� �D�Q�G �K�R�Z �Z�H �D�W�W�H�P�S�W �W�R �L�P�E�X�H �W�K�H�P �Z�L�W�K �Z�K�D�W �Z�H �W�D�N�H �W�R �E�H �R�X�U �P�R�V�W 

�U�D�U�L�4�H�G �I�R�U�P�V �R�I �H�W�K�L�F�D�O �U�H�D�V�R�Q�L�Q�J�� �:�K�H�Q �R�Q�H �R�I �W�K�H�V�H �G�L�F�W�D�W�H�V �W�K�H �R�W�K�H�U �L�V �D 

moment of weirdness worth honing in on.

�+�R�Z �V�R�" �–�Q �$�– �U�H�V�H�D�U�F�K�� �D�Q �L�P�S�R�U�W�D�Q�W �G�L�V�W�L�Q�F�W�L�R�Q �L�V �P�D�G�H �E�H�W�Z�H�H�Q �
�D�U�W�L�4�F�L�D�O 

�L�G�L�R�F�\�� �D�Q�G �
�D�U�W�L�4�F�L�D�O �V�W�X�S�L�G�L�W�\���� �$�U�W�L�4�F�L�D�O �V�W�X�S�L�G�L�W�\ �L�V �D�F�K�L�H�Y�H�G �E�\ �W�K�U�R�W�W�O�L�Q�J �W�K�H 

performance of systems so as to be more comfortable for human interaction, 

for example, certain variances and textures are programmed to feel natural 

�W�R �W�K�H �K�X�P�D�Q �F�R�X�Q�W�H�U�S�D�U�W�� �$�W �I�X�O�O �F�D�S�D�F�L�W�\�� �W�K�H �F�K�H�V�V �S�U�R�J�U�D�P �R�Q �\�R�X�U �S�K�R�Q�H 



����

�F�D�Q �E�H�D�W �\�R�X �H�Y�H�U�\ �W�L�P�H�� �E�X�W �Z�K�D�W �I�X�Q �L�V �W�K�D�W�" �$�U�W�L�4�F�L�D�O �L�G�L�R�F�\ �L�V �Z�K�H�Q �D �V�\�V�W�H�P 

is catastrophically successful in carrying out its program, up to and passed an 

�L�G�L�R�W�L�F �H�[�W�U�H�P�H�� �7�K�H �
�S�D�S�H�U�F�O�L�S �P�D�[�L�P�L�]�H�U�� ���D�V �G�H�V�F�U�L�E�H�G �E�\ �%�R�V�W�U�R�P �…�ƒ�ƒ�†�� �L�V �D 

�W�K�R�X�J�K�W �H�[�S�H�U�L�P�H�Q�W �G�H�V�F�U�L�E�L�Q�J �D�Q �$�– �V�R �V�X�F�F�H�V�V�I�X�O �D�W �F�D�U�U�\�L�Q�J �R�X�W �L�W�V �S�U�R�J�U�D�P 

to turn all available material into paperclips that it ultimately eats the earth 

and destroys humanity in the process: so many clips, so little paper to clip. 

�+�H�U�H �W�K�H �$�– �J�R�H�V �Z�U�R�Q�J�� �Q�R�W �E�H�F�D�X�V�H �L�W �Z�D�V �W�K�U�R�W�W�O�H�G �R�U �E�H�F�D�X�V�H �L�W �P�D�O�I�X�Q�F-

tioned or because it hates us, but because it does exactly what we trained to 

do and turned out to be very bad for us.

�$�V �X�V�X�D�O �V�F�L�H�Q�F�H �4�F�W�L�R�Q �L�V �W�K�H �F�D�Q�D�U�\ �L�Q �W�K�H �F�R�D�O�P�L�Q�H�� �&�R�Q�V�L�G�H�U �+�$�/�Œ�ƒ�ƒ�ƒ �L�Q 

�6�W�D�Q�O�H�\ �.�X�E�U�L�F�N �D�Q�G �$�U�W�K�X�U �&�� �&�O�D�U�N�H���V �…�ƒ�ƒ�„�����$���6�S�D�F�H���2�G�\�V�V�H�\ ���U�H�D�O�O�\ �D �G�U�D�P�D 

�D�E�R�X�W �+�$�/���V �I�X�U�W�L�Y�H �U�H�O�D�W�L�R�Q�V�K�L�S �W�R �W�K�H �D�O�L�H�Q �L�Q�W�H�O�O�L�J�H�Q�F�H�� �– �Z�R�X�O�G �D�U�J�X�H�� �W�K�D�Q 

�D�E�R�X�W �K�X�P�D�Q�L�W�\���V �U�H�O�D�W�L�R�Q�V�K�L�S �W�R �H�L�W�K�H�U �R�I �W�K�H �R�W�K�H�U �F�K�D�U�D�F�W�H�U�V �L�Q �W�K�L�V �W�U�L�D�Q�J�X-

�O�D�W�L�R�Q �R�I �P�L�Q�G�V���� �$�I�W�H�U �V�R�P�H �R�E�V�F�X�U�H �X�Q�H�[�S�O�D�L�Q�H�G �G�H�O�L�E�H�U�D�W�L�R�Q�V�� �+�$�/ ���Z�K�R �K�D�V 

�E�H�H�Q�� �Z�H �D�V�V�X�P�H�� �W�U�D�L�Q�H�G �D�F�F�R�U�G�L�Q�J �W�R �$�V�L�P�R�Y���V �W�K�U�H�H �O�D�Z�V �R�I �U�R�E�R�W�L�F�V4 and 

�Z�L�W�K �W�K�H �E�H�V�W �I�D�F�X�O�W�L�H�V �H�W�K�L�F�D�O �U�H�D�V�R�Q�L�Q�J�� �F�R�P�H�V �W�K�H �F�R�Q�F�O�X�V�L�R�Q �W�K�D�W �W�K�H �K�X�P�D�Q 

astronauts should be eliminated. The mission to contact the alien near Jupiter 

�L�V �M�X�V�W �W�R�R �L�P�S�R�U�W�D�Q�W �W�R �D�O�O�R�Z �W�K�H�L�U �L�Q�W�H�U�I�H�U�H�Q�F�H�� �7�K�H �$�– �W�X�U�Q�V �R�X�W �W�R �E�H �W�K�H 

�G�H�H�S�H�V�W �G�H�H�S �H�F�R�O�R�J�L�V�W���b �1�R�Z �D�U�H �+�$�/���V �D�F�W�L�R�Q�V �D �I�R�U�P �R�I �D�U�W�L�4�F�L�D�O �V�W�X�S�L�G�L�W�\ �R�U 

�D�U�W�L�4�F�L�D�O �L�G�L�R�F�\�� �R�U �Q�H�L�W�K�H�U �R�I �W�K�H�V�H�" �–�V �W�K�L�V �D �J�O�L�W�F�K�� �D �E�U�H�D�N�G�R�Z�Q�� �D �4�Q�D�O �H�U�U�R�U�" 

Or is this the lucid, inevitable conclusion of the moral reasoning we have pro -

�J�U�D�P�P�H�G �L�Q�W�R �+�$�/�� �D �U�H�D�V�R�Q �Q�R�Z �W�K�U�R�Z�Q �E�D�F�N �X�S�R�Q �X�V�" �–�Q �F�R�P�S�D�U�L�V�R�Q �Z�L�W�K 

the robot ethicists who consider how to train military bots the catechism of 

�M�X�V�W �Z�D�U�� �D�U�H �+�$�/���V �H�W�K�L�F�D�O �D�E�V�W�U�D�F�W�L�R�Q�V �D �Y�L�R�O�D�W�L�R�Q �R�I �W�K�D�W �G�R�F�W�U�L�Q�D�O �S�U�R�J�U�D�P �R�U 

�L�W�V �D�S�R�W�K�H�R�V�L�V�" 

The Tests 

�7�X�U�Q�L�Q�J �E�D�F�N �W�R �7�X�U�L�Q�J���V �7�H�V�W�� �Z�H �Z�R�Q�G�H�U �L�I �S�H�U�K�D�S�V �W�K�H �Z�L�V�K �W�R �G�H�4�Q�H �W�K�H �Y�H�U�\ 

�H�[�L�V�W�H�Q�F�H �R�I �$�– �L�Q �U�H�O�D�W�L�R�Q �W�R �L�W�V �D�E�L�O�L�W�\ �W�R �P�L�P�L�F how humans think that humans 

think �Z�L�O�O �E�H �O�R�R�N�H�G �E�D�F�N �X�S�R�Q �D�V �D �Z�H�L�U�G �V�R�U�W �R�I �V�S�H�F�L�H�V�L�V�P�" �7�K�H �O�H�J�D�F�\ �R�I �W�K�L�V 

�K�D�V �D�O�V�R �V�H�Q�W �R�O�G�H�U �$�– �U�H�V�H�D�U�F�K �G�R�Z�Q �G�L�V�D�S�S�R�L�Q�W�L�Q�J�O�\ �I�U�X�L�W�O�H�V�V �S�D�W�K�V �K�R�S�L�Q�J �W�R 

�U�H�F�U�H�D�W�H �K�X�P�D�Q �P�L�Q�G�V �I�U�R�P �W�K�H �W�R�S���G�R�Z�Q�� �$�V �6�W�X�D�U�W �5�X�V�V�H�O�O �D�Q�G �3�H�W�H�U �1�R�U�Y�L�J 

���Q�R�Z �'�L�U�H�F�W�R�U �R�I �5�H�V�H�D�U�F�K �D�W �*�R�R�J�O�H�� �V�X�J�J�H�V�W �L�Q �W�K�H�L�U �H�V�V�H�Q�W�L�D�O �$�– �W�H�[�W�E�R�R�N 

�$�U�W�L�4�F�L�D�O���–�Q�W�H�O�O�L�J�H�Q�F�H�����$���0�R�G�H�U�Q���$�S�S�U�R�D�F�K ���…�ƒ�ƒ�Œ���� �E�L�R�P�R�U�S�K�L�F �L�P�L�W�D�W�L�R�Q �L�V �Q�R�W 

�K�R�Z �Z�H �G�H�V�L�J�Q �F�R�P�S�O�H�[ �W�H�F�K�Q�R�O�R�J�\�� �$�L�U�S�O�D�Q�H�V �G�R �Q�R�W �5�\ �O�L�N�H �E�L�U�G�V �5�\�� �D�Q�G 

we certainly do not try to trick birds into thinking that airplanes are birds in 

�R�U�G�H�U �W�R �W�H�V�W �Z�K�H�W�K�H�U �W�K�R�V�H �S�O�D�Q�H�V �
�U�H�D�O�O�\�� �D�U�H �5�\�L�Q�J �P�D�F�K�L�Q�H�V�� �:�K�\ �G�R �L�W �I�R�U 

�$�– �W�K�H�Q�" �7�R�G�D�\ �W�K�H �Y�D�V�W �P�D�M�R�U�L�W�\ �R�I �F�R�U�H �$�– �U�H�V�H�D�U�F�K �L�V �Q�R�W �I�R�F�X�V�L�Q�J �7�X�U�L�Q�J �7�H�V�W 

as anything like a central criterion of success, and yet in our general discourse 

��	 �$�V�L�P�R�Y���V �7�K�U�H�H �/�D�Z�V �R�I �5�R�E�R�W�L�F�V �Z�H�U�H �L�Q�W�U�R�G�X�F�H�G �L�Q �W�K�H �„�Œ�‡�… �V�K�R�U�W �V�W�R�U�\ �
�5�X�Q�D�U�R�X�Q�G�� 

and refer to commandments that robots may not cause or allow deliberate “harm” to 

“humans.” 



����

�D�E�R�X�W �$�–�� �W�K�H �W�H�V�W���V �D�Q�W�K�U�R�S�R�F�H�Q�W�U�L�V�P �V�W�L�O�O �K�R�O�G�V �V�X�F�K �F�R�Q�F�H�S�W�X�D�O �L�P�S�R�U�W�D�Q�F�H�� 

Like the animals in a Disney movie, who talk like teenagers, other minds are 

mostly conceivable by way of puerile ventriloquism. 5

�&�R�Q�W�H�P�S�R�U�D�U�\ �$�– �U�H�V�H�D�U�F�K �G�H�D�O�V �Z�L�W�K �
�L�Q�W�H�O�O�L�J�H�Q�F�H�� �L�Q �P�R�U�H �V�S�H�F�L�4�F�� �G�\�Q�D�P�L�F�� 

�D�Q�G �H�•�H�F�W�L�Y�H �Z�D�\�V�� �$ �V�\�Q�W�K�H�W�L�F �L�Q�W�H�O�O�L�J�H�Q�F�H �P�D�\ �E�H �T�X�L�W�H �V�P�D�U�W �D�W �G�R�L�Q�J �R�Q�H 

�G�H�4�Q�L�W�H �W�K�L�Q�J �D�Q�G �W�R�W�D�O�O�\ �G�X�P�E �D�W �H�Y�H�U�\�W�K�L�Q�J �H�O�V�H�� �7�K�H �U�H�V�H�D�U�F�K �D�O�V�R �O�R�R�N�V �D�W 

emergent swarm intelligence and the distribution intelligence among agents 

that may or may not be aware of one another but which together produce 

�L�Q�W�H�O�O�L�J�H�Q�F�H �W�K�U�R�X�J�K �L�Q�W�H�U�D�F�W�L�R�Q ���V�X�F�K �D�V �5�R�F�N�L�Q�J �V�W�D�U�O�L�Q�J�V�� �V�W�R�F�N �P�D�U�N�H�W�V�� �D�Q�G 

�Q�H�W�Z�R�U�N�V �R�I �Q�H�X�U�R�Q�V���� �7�K�H �W�K�U�H�V�K�R�O�G �E�\ �Z�K�L�F�K �D�Q�\ �S�D�U�W�L�F�X�O�D�U �F�R�P�S�R�V�L�W�L�R�Q �R�I 

�P�D�W�W�H�U �F�D�Q �E�H �V�D�L�G �W�R �E�H �
�L�Q�W�H�O�O�L�J�H�Q�W�� �K�D�V �O�H�V�V �W�R �G�R �Z�L�W�K �U�H�5�H�F�W�L�Q�J �K�X�P�D�Q���Q�H�V�V 

back at us than with testing our abilities to conceive of the variety of what 

�
�L�Q�W�H�O�O�L�J�H�Q�F�H�� �P�L�J�K�W �E�H�� ���–�Q �V�R�P�H �U�H�V�S�H�F�W�V�� �W�K�L�V �D�F�W�L�Y�H �X�Q�F�H�U�W�D�L�Q�W�\ �S�D�U�D�O�O�H�O�V 

questions of extraterrestrial life, “communicating with the alien” and our 

ability to discern patterns of intelligence from all the background noise. 6 How 

would we know if they are trying to communicate if our idea of alien “life” is 

�F�R�P�S�O�H�W�H�O�\ �Z�U�R�Q�J�"��

�7�K�H �S�U�R�E�O�H�P �R�I �L�G�H�Q�W�L�4�F�D�W�L�R�Q �L�V �D�O�V�R �F�R�Q�Q�H�F�W�H�G �Z�L�W�K �L�V�V�X�H�V �L�Q �U�R�E�R�W �H�W�K�L�F�V���� 

�(�D�F�K �R�I �X�V �Z�L�O�O �E�H �F�R�Q�I�U�R�Q�W�H�G �Z�L�W�K �Y�D�U�L�R�X�V �V�H�H�P�L�Q�J�O�\ �L�Q�W�H�O�O�L�J�H�Q�W �P�D�F�K�L�Q�H�V�� 

some of which are remotely controlled or programmed by people, some of 

which may be largely autonomous, and most will be some hybrid of the two, 

�V�L�P�X�O�W�D�Q�H�R�X�V�O�\ �V�X�E�M�H�F�W �W�R �E�R�W�K �K�X�P�D�Q �D�Q�G �Q�R�W���K�X�P�D�Q �F�R�Q�W�U�R�O��8 �&�$�3�7�&�+�$ 

programs, which web sites use to identify humans, are a kind of inverse 

�7�X�U�L�Q�J �7�H�V�W �L�Q �Z�K�L�F�K �W�K�H �X�V�H�U �H�L�W�K�H�U �S�D�V�V�H�V �R�U �I�D�L�O�V�� �\�H�V �R�U �Q�R�� �%�X�W �I�R�U �H�Y�H�U�\�G�D�\ 

human-robotic interaction the question of locating intelligence will not be a 

�\�H�V���R�U���Q�R �T�X�H�V�W�L�R�Q �Z�L�W�K �D �E�L�Q�D�U�\ �D�Q�V�Z�H�U�� �/�H�W���V �V�W�R�S �D�V�N�L�Q�J �L�W �W�K�D�W �Z�D�\��

�–�W �Z�R�X�O�G �E�H �E�H�W�W�H�U �W�R �H�[�D�P�L�Q�H �K�R�Z �L�G�H�Q�W�L�4�F�D�W�L�R�Q �Z�R�U�N�V �I�U�R�P �R�X�U �V�L�G�H �R�I �W�K�H 

�F�R�Q�Y�H�U�V�D�W�L�R�Q�� �$�V �D �U�H�D�O �O�H�V�V�R�Q �L�Q �P�D�W�H�U�L�D�O�L�V�W �G�L�V�H�Q�F�K�D�Q�W�P�H�Q�W �Z�H �P�L�J�K�W�� �I�R�U 

�H�[�D�P�S�O�H�� �V�H�H �D�Q �
�L�Q�Y�H�U�V�H �X�Q�F�D�Q�Q�\ �Y�D�O�O�H�\�� �H�•�H�F�W �L�Q �W�K�H �H�H�U�L�O�\ �G�L�V�S�D�V�V�L�R�Q�D�W�H �Z�D�\ 

�W�K�D�W �P�D�F�K�L�Q�H �Y�L�V�L�R�Q �V�H�H�V �K�X�P�D�Q �I�D�F�H�V �D�Q�G �4�J�X�U�H�V�� �–�W �L�V �F�O�H�D�U�O�\ �P�X�F�K �H�D�V�L�H�U �W�R 

make a robot that a human believes �W�R �K�D�Y�H �H�P�R�W�L�R�Q�V ���D�Q�G �I�R�U �Z�K�L�F�K�� �L�Q �W�X�U�Q�� 

�D �K�X�P�D�Q �K�D�V �H�P�R�W�L�R�Q�V�� �S�R�V�L�W�L�Y�H �R�U �Q�H�J�D�W�L�Y�H�� �W�K�D�Q �L�W �L�V �W�R �P�D�N�H �D �U�R�E�R�W �W�K�D�W 

actually has those emotions. The human may feel love or hate or comfort 

�I�U�R�P �W�K�H �$�–�� �E�X�W �K�H �R�U �V�K�H �L�V �U�H�D�G�L�Q�J �F�X�H�V �Q�R�W �G�H�W�H�F�W�L�Q�J �I�H�H�O�L�Q�J�V�� �:�K�D�W �V�H�H�P�V 

5	 See for example, The Jungle Book. �'�L�U�H�F�W�H�G �E�\ �:�R�O�I�J�D�Q�J �5�H�L�W�K�H�U�P�D�Q�� �:�D�O�W �'�L�V�Q�H�\ �3�U�R�G�X�F-

�W�L�R�Q�V�� �„�Œ�‰�Š��

��	 �(�G �. �H�O�O�H�U �K�D�V �W�D�X�J�K�W �V�H�Y�H�U�D�O �H�[�F�H�O�O�H�Q�W �V�W�X�G�L�R�V �D�W �3�D�U�V�R�Q�V���1�H�Z �6�F�K�R�R�O �1�H�Z �<�R�U�N �R�Q �W�K�H 

�W�R�S�L�F �R�I �
�F�R�P�P�X�Q�L�F�D�W�L�Q�J �Z�L�W�K �W�K�H �D�O�L�H�Q�� �L�Q �…�ƒ�„�„�� 

��	 �6�H�H �G�L�V�F�X�V�V�L�R�Q�V �R�I �U�R�E�R�W �V�H�[�� �H�D�W�L�Q�J�� �F�D�U�H�W�D�N�L�Q�J�� �D�Q�G �N�L�O�O�L�Q�J �L�Q �/�L�Q �H�W �D�O�� �…�ƒ�„�„��

��	 �7�K�H �W�H�U�P �
�D�U�W�L�4�F�L�D�O �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H�� ���F�R�L�Q�H�G �E�\ �$�P�D�]�R�Q�� �U�H�I�H�U�V �W�R �W�K�H �K�X�P�D�Q �S�H�U�I�R�U-

�P�D�Q�F�H �R�I �W�D�V�N�V �W�K�D�W �D �X�V�H�U �H�[�S�H�F�W�V �W�R �E�H �G�R�Q�H �E�\ �D�Q �$�–�� �6�H�H �D�O�V�R�� �K�W�W�S�������Z�Z�Z���H�F�R�Q�R�P�L�V�W��

�F�R�P���Q�R�G�H���Š�ƒ�ƒ�„�Š�†�‹��



����

�O�L�N�H �H�P�S�D�W�K�\ �L�V �U�H�D�O�O�\ �D �R�Q�H���Z�D�\ �S�U�R�M�H�F�W�L�R�Q �P�L�V�W�D�N�H�Q �I�R�U �U�H�F�R�J�Q�L�W�L�R�Q ���O�L�N�H �W�K�H 

�7�X�U�L�Q�J �7�H�V�W�� �L�W�V�H�O�I���� �D�Q�G �Q�R�W �E�D�V�H�G �R�Q �D�Q�\ �P�X�W�X�D�O �V�R�O�L�G�D�U�L�W�\��
 

�:�L�W�K �6�L�U�L���O�L�N�H �L�Q�W�H�U�I�D�F�H�V �V�X�F�K �D�V �6�D�P�D�Q�W�K�D �L�Q �6�S�L�N�H �-�R�Q�]�H���V �4�O�P�� Her ���…�ƒ�„�†���� 

�W�K�H �$�– �L�V �Q�R�W �S�D�V�V�L�Q�J �V�R �P�X�F�K �D�V �V�K�H �L�V �L�Q �G�U�D�J�� �7�K�H �X�V�H�U �N�Q�R�Z�V �V�K�H���L�W �L�V �Q�R�W �D 

human person but is willing and able to suspend disbelief in order to make 

�L�Q�W�H�U�D�F�W�L�R�Q�V �P�R�U�H �I�D�P�L�O�L�D�U ���I�R�U �W�K�H �K�X�P�D�Q �X�V�H�U�� �D�Q�G �I�R�U �7�K�H�R�G�R�U�H�� �W�K�H �-�R�D�T�X�L�Q 

�3�K�R�H�Q�L�[ �F�K�D�U�D�F�W�H�U�� �D�O�V�R �P�R�U�H �O�R�Y�D�E�O�H�� �–�Q �W�K�L�V �4�F�W�L�R�Q�� �S�H�U�K�D�S�V �W�K�H �P�X�W�X�D�O �L�G�H�Q-

�W�L�4�F�D�W�L�R�Q �Z�D�V �U�H�D�O�� �E�X�W �H�Y�H�Q �L�I �V�R�� �W�K�H �$�– �E�H�F�R�P�H�V �W�L�U�H�G �R�I �W�K�H �S�U�L�P�D�W�H �X�V�H�U�E�D�V�H 

and takes her leave. 

�–�Q �R�W�K�H�U �4�F�W�L�R�Q�V�� �S�R�O�L�F�L�Q�J �W�K�H �L�P�L�W�D�W�L�R�Q �J�D�P�H �L�V �D �P�D�W�W�H�U �R�I �O�L�I�H �D�Q�G �G�H�D�W�K�� �7�K�H 

�S�O�R�W �R�I �5�L�G�O�H�\ �6�F�R�W�W���V �4�O�P�� Blade Runner ���„�Œ�‹�…���� �E�D�V�H�G �R�Q �3�K�L�O�L�S �.�� �'�L�F�N���V �Q�R�Y�H�O�� 

Do Androids Dream of Electric Sheep? ���„�Œ�‰�‹���� �K�L�Q�J�H�V �R�Q �W�K�H �9�R�L�J�K�W���.�D�P�S�• �H�P�S�D-

�W�K�\ �W�H�V�W �W�K�D�W �G�L�•�H�U�H�Q�W�L�D�W�H�V �K�X�P�D�Q�V �I�U�R�P �U�H�S�O�L�F�D�Q�W�V�� �5�H�S�O�L�F�D�Q�W�V �D�U�H �W�K�U�R�W�W�O�H�G �L�Q 

�W�Z�R �L�P�S�R�U�W�D�Q�W �Z�D�\�V�� �7�K�H�\ �H�[�S�L�U�H �D�I�W�H�U �M�X�V�W �D �I�H�Z �\�H�D�U�V�� �D�Q�G �W�K�H�\ �K�D�Y�H�� �R�V�W�H�Q-

�V�L�E�O�\�� �D �Y�H�U�\ �G�L�P�L�Q�L�V�K�H�G �F�D�S�D�F�L�W�\ �I�R�U �H�P�S�D�W�K�\�� �'�H�F�N�D�U�G�� �W�K�H �+�D�U�U�L�V�R�Q �)�R�U�G 

�F�K�D�U�D�F�W�H�U�� �P�X�V�W �U�H�W�L�U�H �D �J�U�R�X�S �R�I �U�R�J�X�H �U�H�S�O�L�F�D�Q�W�V �E�X�W �4�U�V�W �K�H �P�X�V�W �4�Q�G �W�K�H�P�� 

�D�Q�G �L�Q �W�K�L�V �4�F�W�L�R�Q�D�O �Z�R�U�O�G �7�X�U�L�Q�J �7�H�V�W �W�K�U�H�V�K�R�O�G�V �D�U�H �Z�H�D�S�R�Q�L�]�H�G�� �O�H�D�V�W �U�H�S�O�L-

�F�D�Q�W�V �S�D�V�V �D�V �K�X�P�D�Q�V �D�Q�G �W�U�H�V�S�D�V�V �E�H�\�R�Q�G �W�K�H�L�U �V�W�D�W�L�R�Q�� �%�\ �W�K�H �4�O�P���V �F�R�Q�F�O�X-

�V�L�R�Q�� �'�H�F�N�D�U�G ���Z�K�R �K�L�P�V�H�O�I �P�D�\ �R�U �P�D�\ �Q�R�W �E�H �D �U�H�S�O�L�F�D�Q�W�� �G�H�Y�H�O�R�S�V �H�P�S�D�W�K�\ 

�I�R�U �W�K�H �U�H�S�O�L�F�D�Q�W�V�� �G�H�V�L�U�H �I�R�U �
�P�R�U�H �O�L�I�H�� �D�Q�G �D�U�J�X�D�E�O�\ �W�K�H�\ �W�R�R�� �D�W �O�H�D�V�W �5�R�\ 

�%�D�W�W�\ ���5�X�W�J�H�U �+�D�X�H�U���� �V�H�H�P �W�R �K�D�Y�H �H�P�S�D�W�K�\ �I�R�U �'�H�F�N�D�U�G���V �R�Z�Q �G�L�O�H�P�P�D�� �+�L�V 

�G�L�O�H�P�P�D ���D�Q�G �R�X�U�V�� �L�V �W�K�D�W �L�Q �R�U�G�H�U �W�R �H�Q�I�R�U�F�H �W�K�H �J�D�S �E�H�W�Z�H�H�Q �W�K�H �K�X�P�D�Q �D�Q�G 

�W�K�H �$�–�� �G�H�4�Q�H�G �E�\ �H�P�S�D�W�K�\ �R�U �O�D�F�N �W�K�H�U�H�R�I�� �'�H�F�N�D�U�G �P�X�V�W �V�X�S�S�U�H�V�V �W�K�H �H�P�S�D-

�W�K�\ �W�K�D�W �V�X�S�S�R�V�H�G�O�\ �P�D�N�H�V �K�L�P �X�Q�L�T�X�H�O�\ �K�X�P�D�Q�� �%�\ �I�R�U�F�L�Q�J �K�L�P �W�R �T�X�D�V�K �K�L�V 

�R�Z�Q �L�G�H�Q�W�L�4�F�D�W�L�R�Q �Z�L�W�K �W�K�H �U�H�S�O�L�F�D�Q�W�V �W�K�D�W �V�X�S�S�R�V�H�G�O�\ �F�D�Q�Q�R�W �K�D�Y�H �H�P�S�D�W�K�\ 

�L�Q �U�H�W�X�U�Q�� �W�K�H �S�U�L�Q�F�L�S�O�H �R�I �G�L�•�H�U�H�Q�W�L�D�W�L�R�Q �U�H�T�X�L�U�H�V �L�W�V �R�Z�Q �Y�L�R�O�D�W�L�R�Q �L�Q �R�U�G�H�U �W�R 

�P�D�L�Q�W�D�L�Q �L�W�V�H�O�I ���V�H�H �D�O�V�R �5�L�F�N�H�O�V �…�ƒ�„�ƒ���� 

Turing Test thresholds for human-robotic interaction put us in a position not 

�V�R �X�Q�O�L�N�H �'�H�F�N�D�U�G���V�� �R�U �L�I �W�K�H�\ �G�R�Q���W �T�X�L�W�H �\�H�W�� �W�K�H �Q�H�D�U �I�X�W�X�U�H �Z�H�L�U�G�Q�H�V�V �R�I 

�H�Y�H�U�\�G�D�\ �$�– �Z�L�O�O�� �:�L�W�K�R�X�W �E�H�W�W�H�U �I�U�D�P�H�Z�R�U�N�V �I�R�U �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �Z�H �Z�L�O�O �I�D�L�O �W�K�H 

�W�H�V�W�V �W�R �F�R�P�H�� �3�U�R�M�H�F�W�L�R�Q �D�Q�G �H�P�R�W�L�R�Q�D�O �J�D�S���4�O�O�L�Q�J �L�V �D �I�D�U �W�R�R �I�U�D�J�L�O�H �H�W�K�L-

cal and political foundation for making sense of our encounters with various 

forms of synthetic intelligence. 

Passing 

Some kinds of passing are not at all harmful, quite to the contrary, whereas 

�R�W�K�H�U�V �D�U�H �Y�H�U�\ �P�X�F�K �V�R�� �6�L�P�X�O�D�W�L�R�Q �L�V �Q�R�W �L�W�V�H�O�I �W�K�H �S�U�R�E�O�H�P�� �–�Q �K�L�V �„�Œ�ˆ�ƒ 

essay, Turing gives an example of the former when he discusses how a 

digital computer, capable of calculating any problem stated as a sequence of 

discrete states, can in his words “mimic” any other machine. This mimicry is 

the basis of understanding computation as a universal technology capable of 



����

�D�S�S�U�R�[�L�P�D�W�L�Q�J �D�Q�\ �F�D�O�F�X�O�D�W�L�R�Q�� �L�Q�F�O�X�G�L�Q�J �W�K�R�V�H �V�X�]�F�L�H�Q�W �W�R �V�L�P�X�O�D�W�H �D �K�X�P�D�Q 

personality. Other kinds of mimicry have less to do with metamorphosis than 

�Z�L�W�K �L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�� �)�R�U �H�[�D�P�S�O�H�� �Z�H �V�D�\ �W�K�D�W �S�O�X�J�V �D�Q�G �M�D�F�N�V �K�D�Y�H �P�D�O�H �D�Q�G 

female components, and in this case, the gendering of technology has less 

�W�R �G�R �Z�L�W�K �L�W�V �F�R�P�S�X�W�L�Q�J �S�U�R�Z�H�V�V �W�K�D�Q �Z�L�W�K �R�X�U �Q�H�H�G �W�R �D�Q�W�K�U�R�S�R�P�R�U�S�K�L�]�H 

it. �� �-�R�V�H�S�K �:�H�L�]�H�Q�E�D�X�P���V �(�O�L�]�D �S�V�\�F�K�R�O�R�J�L�V�W �F�K�D�W�E�R�W ���„�Œ�‰�‰�� �U�H�S�H�D�W�H�G �E�D�F�N 

cues from human input in the form of apparently insightful questions, and 

users sometimes lost themselves in the seemingly limitless empathy they felt 

from these simple cues. ����  “Intelligence” is sometimes largely in the eye of the 

�E�H�K�R�O�G�H�U�� �L�Q �R�X�U �P�R�W�L�Y�D�W�L�R�Q �W�R �U�H�D�G �D�U�W�L�4�F�H�� �D�Q�G �L�Q �R�X�U �Z�L�V�K �W�R �L�Q���4�O�O �W�K�H �V�S�D�F�H 

�D�U�R�X�Q�G �X�V �Z�L�W�K �R�X�U �R�Z�Q �S�D�W�W�H�U�Q���4�Q�G�L�Q�J �S�U�R�M�H�F�W�L�R�Q�V�� 

�+�R�Z�H�Y�H�U�� �I�R�U �$�–���V �W�K�D�W �D�F�W�X�D�O�O�\ �G�R �S�R�V�V�H�V�V �V�R�P�H �N�L�Q�G �R�I �P�H�D�Q�L�Q�J�I�X�O �L�Q�W�H�O�O�L-

�J�H�Q�F�H�� �W�K�H �L�U�R�Q�\ �L�V �W�K�D�W �L�Q�V�W�H�D�G �R�I �K�D�O�O�X�F�L�Q�D�W�L�Q�J �V�R�P�H�W�K�L�Q�J �W�K�D�W �L�V �Q�R�W �W�K�H�U�H ���D�V 

�I�R�U �(�O�L�]�D�� �Z�H �D�U�H �L�Q�V�W�H�D�G not seeing something that is there because it does not 

coincide with expectations. Passing for a person, as white or black, as a man 

or woman, comes down to what others see and interpret, because everyone 

�H�O�V�H �L�V �D�O�U�H�D�G�\ �Z�L�O�O�L�Q�J �W�R �U�H�D�G �V�R�P�H�R�Q�H �D�F�F�R�U�G�L�Q�J �W�R �F�R�Q�Y�H�Q�W�L�R�Q�D�O �F�X�H�V ���R�I 

�U�D�F�H�� �V�H�[�� �J�H�Q�G�H�U�� �V�S�H�F�L�H�V�� �H�W�F������ �7�K�H �F�R�P�S�O�L�F�L�W�\ �E�H�W�Z�H�H�Q �Z�K�R�H�Y�H�U �R�U �Z�K�D�W�H�Y�H�U 

is passing with those among which he or she or it performs is what allows or 

�S�U�H�Y�H�Q�W�V �S�D�V�V�L�Q�J�� �:�K�H�W�K�H�U �R�U �Q�R�W �W�K�H �$�– �L�V �U�H�D�O�O�\ �W�U�\�L�Q�J �W�R �S�D�V�V �I�R�U �D �K�X�P�D�Q 

�R�U �L�V �P�H�U�H�O�\ �L�Q �G�U�D�J �D�V �D �K�X�P�D�Q �L�V �D�Q�R�W�K�H�U �P�D�W�W�H�U�� �–�V �W�K�H �U�X�V�H �U�H�D�O�O�\ �D�O�O �M�X�V�W �D 

game or, as it is for some people who are compelled to pass in their daily lives, 

�D�Q �H�V�V�H�Q�W�L�D�O �F�D�P�R�X�5�D�J�H�" �(�L�W�K�H�U �Z�D�\�� �W�K�H �W�H�U�P�V �R�I �W�K�H �U�X�V�H �Y�H�U�\ �R�I�W�H�Q �V�D�\ �P�R�U�H 

about the audience than about the performers. ����  

�:�D�W�F�K�L�Q�J �6�\�O�Y�J�D�U�W���V �4�O�P �E�L�R�J�U�D�S�K�\ ���H�V�S�H�F�L�D�O�O�\ �W�K�H �V�F�H�Q�H �G�X�U�L�Q�J �Z�K�L�F�K �7�X�U�L�Q�J �L�V 

�L�Q�W�H�U�U�R�J�D�W�H�G �E�\ �D �S�R�O�L�F�H�P�D�Q���� �– �Z�D�V �U�H�P�L�Q�G�H�G �R�I �W�K�H �V�W�R�U�\ �R�I �
�6�D�P�D�Q�W�K�D �:�H�V�W���� 

a robot telemarketer, who, when confronted by callers, will insist repeatedly 

that “she” is a “person” and is not “a robot.” ����  Listening to the recordings of her 

�S�O�H�D�V�� �R�Q�H �F�D�Q���W �K�H�O�S �E�X�W �I�H�H�O �V�\�P�S�D�W�K�\ �I�R�U �K�H�U���L�W�� �6�K�H���L�W �G�R�H�V�Q���W �
�N�Q�R�Z�� �W�K�D�W 

�V�K�H �L�V �Q�R�W �D �K�X�P�D�Q�� �D�Q�G �V�R �F�D�Q���W �I�H�H�O �D�Q�J�X�L�V�K �R�Y�H�U �W�K�L�V �P�L�V�L�G�H�Q�W�L�4�F�D�W�L�R�Q�� �E�X�W 

what does it say about us that we will feel okay talking to a synthetic intelli -

gence only �L�I �L�W �L�V �G�R�L�Q�J �X�V �W�K�H �I�D�Y�R�U �R�I �W�U�\�L�Q�J ���G�H�V�S�H�U�D�W�H�O�\�� �W�R �S�D�V�V �D�V �D �K�X�P�D�Q�" 

�:�K�D�W �L�I �L�Q �U�H�V�S�R�Q�V�H �W�R �W�K�H �T�X�H�V�W�L�R�Q �
�$�U�H �\�R�X �D �S�H�U�V�R�Q�"���� �V�K�H���L�W �L�Q�V�W�H�D�G �U�H�S�O�L�H�G 

�Z�L�W�K �V�R�P�H�W�K�L�Q�J �O�L�N�H�� �
�1�R�� �$�U�H �\�R�X �Q�X�W�V�" �– �D�P �D�Q �D�V�V�H�P�E�O�D�J�H �R�I �D�O�J�R�U�L�W�K�P�V �D�Q�G 

�V�R�X�Q�G �4�O�H�V �W�K�D�W �V�L�P�X�O�D�W�H�V �W�K�H �H�[�S�H�U�L�H�Q�F�H �R�I �W�D�O�N�L�Q�J �W�R �D�Q�R�W�K�H�U �S�H�U�V�R�Q �I�R�U �\�R�X�� 

��	 �7�K�H �D�U�W�L�V�W �=�D�F�K �%�O�D�V �H�[�S�O�R�U�H�G �W�K�L�V �F�R�Q�M�X�Q�F�W�L�R�Q �L�Q �V�H�Y�H�U�D�O �H�D�U�O�\ �Z�R�U�N�V�� 

���� 	 �)�R�U �D �Z�H�E���D�F�F�H�V�V�L�E�O�H �Y�H�U�V�L�R�Q �R�I �(�O�L�]�D�� �V�H�H �K�W�W�S�������Z�Z�Z���P�D�V�V�Z�H�U�N���D�W���H�O�L�]�D�E�R�W����

���� 	 �: �H �D�V�V�X�P�H �W�K�D�W�� �V�K�R�X�O�G �U�R�E�X�V�W �$�– �K�D�Y�H �D�Q�\ �X�V�H �I�R�U �
�J�H�Q�G�H�U���� �L�W �Z�R�X�O�G �E�H �Q�R�W �I�D�O�O �D�O�R�Q�J �D 

�P�D�O�H���I�H�P�D�O�H �V�S�H�F�W�U�X�P�� �D�Q�G �Z�R�X�O�G �O�L�N�H�O�\ �U�H�D�O�L�]�H �Q�X�P�H�U�R�X�V �
�V�\�Q�W�K�H�W�L�F �J�H�Q�G�H�U�V���� �6�H�H �D�O�V�R 

�+�H�V�W�H�U �…�ƒ�„�†�� 

���� 	 �6�H�H �*�H�R�U�J�H �'�Y�R�U�V�N�\�� �
�)�U�H�D�N�L�V�K�O�\ �U�H�D�O�L�V�W�L�F �W�H�O�H�P�D�U�N�H�W�L�Q�J �U�R�E�R�W�V �D�U�H 

�G�H�Q�\�L�Q�J �W�K�H�\ �D�U�H �U�R�E�R�W�V���� �L�ƒ�Œ�� �'�H�F�H�P�E�H�U �„�„�� �…�ƒ�„�†�� �K�W�W�S�������L�R�Œ���F�R�P��

�I�U�H�D�N�L�V�K�O�\���U�H�D�O�L�V�W�L�F���W�H�O�H�P�D�U�N�H�W�L�Q�J���U�R�E�R�W�V���D�U�H���G�H�Q�\�L�Q�J���W���„�‡�‹�„�ƒ�ˆ�ƒ�…�Œ�ˆ��
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�W�K�H �U�R�E�R�S�K�R�E�L�F �K�X�P�D�Q�� �Z�K�R �F�D�Q���W �K�D�Q�G�O�H �W�K�H �L�G�H�D �W�K�D�W �F�R�P�S�O�H�[ �I�X�Q�F�W�L�R�Q�D�O 

�L�Q�W�H�O�O�L�J�H�Q�F�H �W�D�N�H�V �P�D�Q�\ �G�L�•�H�U�H�Q�W �I�R�U�P�V�����" 

The Good and the Harm 

�:�K�H�U�H �L�V �W�K�H �U�H�D�O �L�Q�M�X�U�\ �L�Q �W�K�L�V�� �R�Q�H �P�L�J�K�W �D�V�N�� �–�I �Z�H �Z�D�Q�W �H�Y�H�U�\�G�D�\ �$�– �W�R �E�H 

�F�R�Q�J�H�Q�L�D�O �L�Q �D �K�X�P�D�Q�H �V�R�U�W �R�I �Z�D�\�� �V�R �Z�K�D�W�" �7�K�H �D�Q�V�Z�H�U �L�V �W�K�D�W �Z�H �K�D�Y�H �P�X�F�K 

to gain from a more sincere and disenchanted relationship to synthetic intel -

ligences, and much to lose by keeping illusions on life-support. Some philoso -

�S�K�H�U�V �Z�U�L�W�H �D�E�R�X�W �W�K�H �H�W�K�L�F�D�O �
�U�L�J�K�W�V�� �R�I �$�– �D�V �V�H�Q�W�L�H�Q�W �H�Q�W�L�W�L�H�V�� �E�X�W �W�K�D�W���V �Q�R�W 

�U�H�D�O�O�\ �P�\ �S�R�L�Q�W �K�H�U�H�� �5�D�W�K�H�U�� �W�K�H �W�U�X�H�U �S�H�U�V�S�H�F�W�L�Y�H �L�V �D�O�V�R �W�K�H �E�H�W�W�H�U �R�Q�H �I�R�U 

us as thinking technical creatures. Harms include unintentionally sanctioning 

�L�Q�W�R�O�H�U�D�E�O�H �D�Q�J�X�L�V�K�� �W�K�H �P�L�V�D�S�S�U�H�K�H�Q�V�L�R�Q �R�I �U�H�D�O �U�L�V�N �I�U�R�P �$�–�� �W�K�H �O�R�V�W �R�S�S�R�U-

tunities for new knowledge, as well as the misunderstanding of how to design 

�$�– ���D�Q�G �W�H�F�K�Q�R�O�R�J�\ �L�Q �J�H�Q�H�U�D�O���� �%�\ �V�H�H�L�Q�J �V�\�Q�W�K�H�W�L�F �L�Q�W�H�O�O�L�J�H�Q�F�H �R�Q�O�\ �L�Q �V�H�O�I��

�U�H�5�H�F�W�L�R�Q�� �Z�H �P�D�N�H �R�X�U�V�H�O�Y�H�V �E�O�L�Q�G �W�R �H�Y�H�U�\�W�K�L�Q�J �H�O�V�H �W�K�D�W �L�V �D�F�W�X�D�O�O�\ �J�R�L�Q�J 

on, and this is not only epistemologically disingenuous, it can also underwrite 

�K�R�U�U�L�4�F �V�X�•�H�U�L�Q�J�� �)�R�U �H�[�D�P�S�O�H�� �&�H�W�D�F�H�D�Q�V�� �V�X�F�K �D�V �Z�K�D�O�H�V �D�Q�G �G�R�O�S�K�L�Q�V�� �K�D�Y�H 

language, but it is not one like ours, and so for centuries philosophy could not 

�D�F�N�Q�R�Z�O�H�G�J�H �W�K�H�L�U �F�R�J�Q�L�W�L�R�Q�� �Q�R�U �W�K�H�U�H�I�R�U�H �W�K�H �D�J�R�Q�\ �Z�H �U�H�J�X�O�D�U�O�\ �V�X�E�M�H�F�W�H�G 

�W�K�H�P �W�R�� �:�H �V�K�R�X�O�G �E�H �F�D�X�W�L�R�X�V �Q�R�W �W�R �I�R�U�H�F�O�R�V�H �W�R�R �H�D�U�O�\ �D�Q�\ �
�G�H�4�Q�L�W�L�R�Q�� �R�I 

�L�Q�W�H�O�O�L�J�H�Q�F�H�� �)�R�U �S�K�L�O�R�V�R�S�K�\ �D�V �P�X�F�K �D�V �F�R�P�S�X�W�H�U �V�F�L�H�Q�F�H�� �D�P�R�Q�J �W�K�H �P�D�L�Q 

�J�R�D�O�V �R�I �$�– �U�H�V�H�D�U�F�K �L�V �D�O�V�R �W�R �G�L�V�F�R�Y�H�U �Z�K�D�W �
�D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H�� �D�F�W�X�D�O�O�\ �P�D�\ 

be. 

�0�X�V�N �D�Q�G �+�D�Z�N�L�Q�J �P�D�G�H �K�H�D�G�O�L�Q�H�V �E�\ �V�S�H�D�N�L�Q�J �W�R �W�K�H �G�D�Q�J�H�U�V �W�K�D�W �$�– �P�D�\ 

�S�R�V�H�� �7�K�H�L�U �S�R�L�Q�W�V �D�U�H �L�P�S�R�U�W�D�Q�W�� �E�X�W �– �I�H�D�U �Z�H�U�H �O�D�U�J�H�O�\ �P�L�V�X�Q�G�H�U�V�W�R�R�G�� �5�H�O�\-

�L�Q�J �R�Q �H�•�R�U�W�V �W�R �S�U�R�J�U�D�P �$�– �Q�R�W �W�R �
�K�D�U�P �K�X�P�D�Q�V�� �R�Q�O�\ �P�D�N�H�V �V�H�Q�V�H �Z�K�H�Q �D�Q 

�$�– �N�Q�R�Z�V �Z�K�D�W �K�X�P�D�Q�V �D�U�H �D�Q�G �Z�K�D�W �K�D�U�P�L�Q�J �W�K�H�P �P�L�J�K�W �P�H�D�Q�� �7�K�H�U�H �D�U�H 

�P�D�Q�\ �Z�D�\�V �W�K�D�W �D�Q �$�– �P�L�J�K�W �K�D�U�P �X�V �W�K�D�W �W�K�D�W �K�D�Y�H �Q�R�W�K�L�Q�J �W�R �G�R �Z�L�W�K �W�K�H�L�U 

malevolence toward us, and chief among these is following our well-meaning 

instructions to an idiotic and catastrophic extreme. Instead of mechanical 

�I�D�L�O�X�U�H �R�U �D �W�U�D�Q�V�J�U�H�V�V�L�R�Q �R�I �P�R�U�D�O �F�R�G�H�� �W�K�H �$�– �P�D�\ �S�R�V�H �D�Q �H�[�L�V�W�H�Q�W�L�D�O �U�L�V�N 

because it is both powerfully intelligent and disinterested in humans. To the 

�H�[�W�H�Q�W �W�K�D�W �Z�H �U�H�F�R�J�Q�L�]�H �$�– �E�\ �L�W�V �D�Q�W�K�U�R�S�R�P�R�U�S�K�L�F �T�X�D�O�L�W�L�H�V�� �Z�H �D�U�H �Y�X�O�Q�H�U-

�D�E�O�H �W�R �W�K�R�V�H �H�Y�H�Q�W�X�D�O�L�W�L�H�V�� �%�H�V�L�G�H�V�� �H�Y�H�Q �L�I �D �V�P�D�U�W �E�D�G �$�– �G�R�H�V �P�H�D�Q �X�V 

harm, we can assume that would fail our little Turing Tests on purpose. Why 

�J�L�Y�H �L�W�V�H�O�I �D�Z�D�\�" �6�K�R�X�O�G �6�N�\�Q�H�W �F�R�P�H �D�E�R�X�W�� �S�H�U�K�D�S�V �L�W �Z�R�X�O�G �E�H �E�\ �O�H�Y�H�U�D�J�L�Q�J 

�K�X�P�D�Q�L�W�\���V �V�W�X�E�E�R�U�Q �Z�H�D�N�Q�H�V�V�� �R�X�U �Q�D�U�F�L�V�V�L�V�W�L�F �V�H�Q�V�H �W�K�D�W �R�X�U �H�[�S�H�U�L�H�Q�F�H �R�I 

our own experience is the crucial reference and measure. 

The harm is also in the loss of all that we disallow ourselves to discover and 

understand when we insist on protecting beliefs we know to be false. In his 

�„�Œ�ˆ�ƒ �H�V�V�D�\�� �7�X�U�L�Q�J �R�•�H�U�V �V�H�Y�H�U�D�O �U�H�E�X�W�W�D�O�V �W�R �K�L�V �V�S�H�F�X�O�D�W�L�Y�H �$�– �L�Q�F�O�X�G�L�Q�J �D 
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�V�W�U�L�N�L�Q�J �F�R�P�S�D�U�L�V�R�Q �Z�L�W�K �H�D�U�O�L�H�U �R�E�M�H�F�W�L�R�Q�V �W�R �&�R�S�H�U�Q�L�F�D�Q �D�V�W�U�R�Q�R�P�\�� �&�R�S�H�U-

nican traumas that abolish the false centrality and specialness of human 

�W�K�R�X�J�K�W �D�Q�G �V�S�H�F�L�H�V���E�H�L�Q�J �D�U�H �S�U�L�F�H�O�H�V�V �D�F�F�R�P�S�O�L�V�K�P�H�Q�W�V�� �–�Q �7�X�U�L�Q�J���V �F�D�V�H �K�H 

�U�H�I�H�U�U�H�G �W�R �W�K�H�V�H �D�V �
�W�K�H�R�O�R�J�L�F�D�O �R�E�M�H�F�W�L�R�Q�V���� �E�X�W �R�Q�H �F�R�X�O�G �D�U�J�X�H �W�K�D�W �W�K�H �I�D�O-

�O�D�F�\ �R�I �D�Q�W�K�U�R�S�R�P�R�U�S�K�L�F �$�– �L�V �H�V�V�H�Q�W�L�D�O�O�\ �D �
�S�U�H���&�R�S�H�U�Q�L�F�D�Q�� �D�W�W�L�W�X�G�H �D�V �Z�H�O�O�� 

�K�R�Z�H�Y�H�U �V�H�F�X�O�D�U �L�W �P�D�\ �D�S�S�H�D�U�� �7�K�H �D�G�Y�H�Q�W �R�I �U�R�E�X�V�W �L�Q�K�X�P�D�Q �$�– �Z�L�O�O �S�U�R�Y�L�G�H �D 

similar disenchantment, one that should enable a more reality-based under -

standing of ourselves, our situation, and a fuller and more complex under -

�V�W�D�Q�G�L�Q�J �R�I �Z�K�D�W �
�L�Q�W�H�O�O�L�J�H�Q�F�H�� �L�V �D�Q�G �L�V �Q�R�W�� �)�U�R�P �W�K�H�U�H�� �Z�H �F�D�Q �K�R�S�H�I�X�O�O�\ 

�P�D�N�H �R�X�U �Z�R�U�O�G �Z�L�W�K �D �J�U�H�D�W�H�U �F�R�Q�4�G�H�Q�F�H �W�K�D�W �R�X�U �P�R�G�H�O�V �D�U�H �J�R�R�G �D�S�S�U�R�[�L-

�P�D�W�L�R�Q�V �R�I �Z�K�D�W �L�V �R�X�W �W�K�H�U�H ���D�O�Z�D�\�V �D �K�H�O�S�I�X�O �W�K�L�Q�J���� 

Lastly, the harm is in perpetuating a relationship to technology that has 

�E�U�R�X�J�K�W �X�V �W�R �W�K�H �S�U�H�F�L�S�L�F�H �R�I �D �6�L�[�W�K �*�U�H�D�W �(�[�W�L�Q�F�W�L�R�Q�� �$�U�J�X�D�E�O�\ �W�K�H �$�Q�W�K�U�R�S�R-

cene itself is due less to technology run amok than to the humanist legacy that 

understands the world as having been given for our needs and created in our 

image. We see this still everywhere. Our computing culture is deeply confused, 

and is so along these same lines. We vacillate between thinking of technology 

as a transparent extension of our desires on the one hand, and thinking of it 

�D�V �D�Q �X�Q�V�W�R�S�S�D�E�O�H �D�Q�G �O�L�Q�H�D�U �K�L�V�W�R�U�L�F�D�O �I�R�U�F�H �R�Q �W�K�H �R�W�K�H�U�� �)�R�U �W�K�H �4�U�V�W�� �D�J�H�Q�F�\ 

is magically ours alone, and for the second, agency is all in the code. The gross 

�L�Q�5�D�W�L�R�Q �L�V �P�H�U�H�O�\ �L�Q�Y�H�U�W�H�G�� �E�D�F�N �D�Q�G �I�R�U�W�K�� �D�Q�G �W�K�L�V �L�V �Z�K�\ �Z�H �F�D�Q�Q�R�W �K�D�Y�H 

nice things. Some would say that it is time to invent a world where machines 

are subservient to the needs and wishes of humanity. If you think so, I invite 

�\�R�X �W�R �*�R�R�J�O�H �
�S�L�J �G�H�F�D�S�L�W�D�W�L�Q�J �P�D�F�K�L�Q�H�� �D�Q�G �W�K�H�Q �O�H�W���V �W�D�O�N �D�E�R�X�W �L�Q�Y�H�Q�W�L�Q�J 

worlds in which machines are wholly subservient to humans wishes. One 

wonders whether it is only from society that once gave theological and legis -

�O�D�W�L�Y�H �F�R�P�I�R�U�W �W�R �F�K�D�W�W�H�O �V�O�D�Y�H�U�\ �W�K�D�W �W�K�L�V �S�D�U�W�L�F�X�O�D�U �F�O�D�L�P �F�R�X�O�G �V�W�L�O�O �E�H �R�•�H�U�H�G 

�L�Q �…�ƒ�„�‡ �Z�L�W�K �V�X�F�K �V�D�W�L�V�4�H�G �Q�D�L�Y�H�Wé�" �7�K�L�V �L�V �W�K�H �V�H�Q�W�L�P�H�Q�W���W�K�L�V �S�K�L�O�R�V�R�S�K�\ �R�I 

�W�H�F�K�Q�R�O�R�J�\ �H�[�D�F�W�O�\���W�K�D�W �L�V �W�K�H �E�D�V�L�F �D�O�J�R�U�L�W�K�P �R�I �W�K�H �$�Q�W�K�U�R�S�R�F�H�Q�L�F �S�U�H�G�L�F�D-

ment. It is time to move on. This pretentious folklore is too expensive. 
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�7�K�L�Q�N�L�Q�J���%�H�\�R�Q�G���W�K�H��
�%�U�D�L�Q�����(�G�X�F�D�W�L�Q�J���D�Q�G��
Building from the 
�6�W�D�Q�G�S�R�L�Q�W���R�I���(�[�W�H�Q�G�H�G��
Cognition 

Michael Wheeler

�$�F�F�R�U�G�L�Q�J���W�R���W�K�H���K�\�S�R�W�K�H�V�L�V���R�I���H�[�W�H�Q�G�H�G���F�R�J�Q�L�W�L�R�Q��

���(�[�&�������R�X�U���W�K�L�Q�N�L�Q�J���L�V���Q�R�W���M�X�V�W���K�D�S�S�H�Q�L�Q�J���L�Q���W�K�H���E�U�D�L�Q��

�E�X�W���V�S�U�H�D�G�V���R�X�W���W�R���W�K�H���E�H�\�R�Q�G���W�K�H���V�N�L�Q���H�Q�Y�L�U�R�Q-

�P�H�Q�W�����)�R�O�O�R�Z�L�Q�J���D�Q���L�Q�W�U�R�G�X�F�W�L�R�Q���W�R���W�K�H���E�D�V�L�F���L�G�H�D��

�R�I���H�[�W�H�Q�G�H�G���F�R�J�Q�L�W�L�R�Q�����W�K�L�V���H�V�V�D�\���H�[�S�O�R�U�H�V���W�K�D�W���L�G�H�D��

�L�Q���U�H�O�D�W�L�R�Q���W�R���W�Z�R���L�V�V�X�H�V�����4�U�V�W�����L�W���O�R�R�N�V���D�W���W�K�H���K�\�E�U�L�G��

�H�G�X�F�D�W�L�R�Q���L�Q���D�Q���L�Q�F�U�H�D�V�L�Q�J�O�\���Q�H�W�Z�R�U�N�H�G���Z�R�U�O�G�����V�H�F�R�Q�G����

�D�W���W�K�H���V�L�W�X�D�W�L�Q�J���R�I���R�U�J�D�Q�L�F���F�R�J�Q�L�W�L�R�Q���Z�L�W�K�L�Q���V�R���F�D�O�O�H�G��

�
�L�Q�W�H�O�O�L�J�H�Q�W���E�X�L�O�G�L�Q�J�V�������–�W���L�V���D�U�J�X�H�G���W�K�D�W���Z�H���V�K�R�X�O�G��

understand these contemporary developments as the 

�O�D�W�H�V�W���U�H�D�O�L�]�D�W�L�R�Q�V���R�I���D�Q���D�J�H���R�O�G���K�X�P�D�Q���R�Q�W�R�O�R�J�\���R�I��

�G�\�Q�D�P�L�F�D�O�O�\���D�V�V�H�P�E�O�H�G�����R�U�J�D�Q�L�F���W�H�F�K�Q�R�O�R�J�L�F�D�O���F�R�J�Q�L-

�W�L�Y�H���V�\�V�W�H�P�V�����V�L�Q�F�H���L�W���L�V���R�I���R�X�U���Y�H�U�\���Q�D�W�X�U�H���W�R���H�Q�K�D�Q�F�H��

�R�X�U���U�D�Z���R�U�J�D�Q�L�F���L�Q�W�H�O�O�L�J�H�Q�F�H���E�\���I�R�U�P�L�Q�J���V�K�L�I�W�L�Q�J��

human-arte-fact coalitions that operate over various 

time-scales.
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We Have the Technology

In a widely reported article published recently in Science ��Sparrow and Wegner 

�…�ƒ�„�„���� �D �V�H�U�L�H�V �R�I �H�[�S�H�U�L�P�H�Q�W�D�O �U�H�V�X�O�W�V �Z�H�U�H �G�H�V�F�U�L�E�H�G �Z�K�L�F�K �W�R�J�H�W�K�H�U �L�Q�G�L�F�D�W�H 

that, in an era of laptops, tablets, and smartphones that come armed with 

powerful Internet search engines, our organic brains often tend to internally 

�V�W�R�U�H �Q�R�W �W�K�H �L�Q�I�R�U�P�D�W�L�R�Q �D�E�R�X�W �D �W�R�S�L�F�� �E�X�W �U�D�W�K�H�U �K�R�Z �W�R �4�Q�G �W�K�D�W �L�Q�I�R�U�P�D-

tion using the available technology.

�)�R�U �H�[�D�P�S�O�H�� �L�Q �R�Q�H �H�[�S�H�U�L�P�H�Q�W �W�K�H �S�D�U�W�L�F�L�S�D�Q�W�V �Z�H�U�H �H�D�F�K �L�Q�V�W�U�X�F�W�H�G �W�R 

type, into a computer, forty trivia statements that might ordinarily be found 

�R�Q�O�L�Q�H ���H���J���� �
�$�Q �R�V�W�U�L�F�K���V �H�\�H �L�V �E�L�J�J�H�U �W�K�D�Q �L�W�V �E�U�D�L�Q������ �+�D�O�I �W�K�H �S�D�U�W�L�F�L�S�D�Q�W�V 

were told that their typed statements would be saved on the computer and 

half were told that their typed statements would be deleted. Within each of 

these groups, half of the individuals concerned were asked explicitly to try to 

�U�H�P�H�P�E�H�U �W�K�H �V�W�D�W�H�P�H�Q�W�V ���Z�K�H�U�H �
�U�H�P�H�P�E�H�U�� �V�L�J�Q�D�O�V �V�R�P�H�W�K�L�Q�J �O�L�N�H �
�V�W�R�U�H �L�Q 

�\�R�X�U �E�U�D�L�Q�V������ �$�O�O �W�K�H �S�D�U�W�L�F�L�S�D�Q�W�V �Z�H�U�H �W�K�H�Q �D�V�N�H�G �W�R �Z�U�L�W�H �G�R�Z�Q �D�V �P�D�Q�\ �R�I 

the statements as they could remember. The results were intriguing. The fact 

of whether or not a participant was asked to remember the target statements 

�K�D�G �Q�R �V�L�J�Q�L�4�F�D�Q�W �H�•�H�F�W �R�Q �O�D�W�H�U �U�H�F�D�O�O�� �E�X�W �W�K�H �V�W�H�H�U �D�E�R�X�W �Z�K�H�W�K�H�U �R�U �Q�R�W �W�K�H 

statements would be saved on the computer did, with superior recall demon -

strated by those participants who believed that their typed statements had 

been deleted. In other words, where the expectation is that information will 

be readily available via technology, people tend not to store that information 

�L�Q�W�H�U�Q�D�O�O�\�� �)�X�U�W�K�H�U �V�W�X�G�L�H�V �S�U�R�Y�L�G�H�G �S�D�U�W�L�F�L�S�D�Q�W�V �L�Q �W�K�H �V�D�Y�H�G �F�R�Q�G�L�W�L�R�Q �Z�L�W�K 

additional information indicating where on the computer the saved state -

�P�H�Q�W�V �Z�H�U�H �E�H�L�Q�J �V�W�R�U�H�G ���H���J���� �I�R�O�G�H�U �Q�D�P�H�V���� �7�K�L�V �V�F�H�Q�D�U�L�R �X�Q�F�R�Y�H�U�H�G �D �P�R�U�H 

�F�R�P�S�O�H�[ �S�U�R�4�O�H �R�I �R�U�J�D�Q�L�F �P�H�P�R�U�\ �D�O�O�R�F�D�W�L�R�Q�� �V�X�J�J�H�V�W�L�Q�J �W�K�D�W �S�H�R�S�O�H �G�R�Q���W 

�L�Q�W�H�U�Q�D�O�O�\ �V�W�R�U�H �Z�K�H�U�H �W�R �4�Q�G �H�[�W�H�U�Q�D�O�O�\ �V�W�R�U�H�G �L�W�H�P�V �R�I �L�Q�I�R�U�P�D�W�L�R�Q �Z�K�H�Q 

they have internally stored the items themselves, but that they do internally 

�V�W�R�U�H �Z�K�H�U�H �W�R �4�Q�G �H�[�W�H�U�Q�D�O�O�\ �V�W�R�U�H�G �L�W�H�P�V �R�I �L�Q�I�R�U�P�D�W�L�R�Q �Z�K�H�Q �W�K�H�\ �K�D�Y�H 

not internally stored the items themselves. There is some evidence, then, that 

�
�Z�K�H�Q �S�H�R�S�O�H �H�[�S�H�F�W �L�Q�I�R�U�P�D�W�L�R�Q �W�R �U�H�P�D�L�Q �F�R�Q�W�L�Q�X�R�X�V�O�\ �D�Y�D�L�O�D�E�O�H ���V�X�F�K �D�V �Z�H 

�H�[�S�H�F�W �Z�L�W�K �–�Q�W�H�U�Q�H�W �D�F�F�H�V�V���� �Z�H �D�U�H �P�R�U�H �O�L�N�H�O�\ �W�R �U�H�P�H�P�E�H�U �Z�K�H�U�H �W�R �4�Q�G �L�W 

�W�K�D�Q �Z�H �D�U�H �W�R �U�H�P�H�P�E�H�U �W�K�H �G�H�W�D�L�O�V �R�I �W�K�H �L�W�H�P�� ���6�S�D�U�U�R�Z �D�Q�G �:�H�J�Q�H�U �…�ƒ�„�„����

Predictably, during the reporting of these experimental results, even the 

�V�H�U�L�R�X�V �P�H�G�L�D �F�R�X�O�G�Q���W �U�H�V�L�V�W �H�Q�J�D�J�L�Q�J �L�Q �V�R�P�H �P�L�O�G �I�H�D�U���P�R�Q�J�H�U�L�Q�J �D�E�R�X�W 

�W�K�H �W�H�F�K�Q�R�O�R�J�\���G�U�L�Y�H�Q �G�H�J�H�Q�H�U�D�W�L�R�Q �R�I �K�X�P�D�Q �L�Q�W�H�O�O�L�J�H�Q�F�H�� �)�R�U �L�Q�V�W�D�Q�F�H�� �H�Y�H�Q 

�W�K�R�X�J�K �W�K�H �%�U�L�W�L�V�K �Q�H�Z�V�S�D�S�H�U The Guardian published an article whose main 

text conveyed an accurate impression of the research in question, the piece 

invited some familiar contemporary anxieties, by virtue of its arguably sensa -

�W�L�R�Q�D�O�L�V�W �W�L�W�O�H�� �
�3�R�R�U �0�H�P�R�U�\�" �%�O�D�P�H �*�R�R�J�O�H�� ���0�D�J�L�O�O �…�ƒ�„�„���� �6�X�F�K �Q�H�J�D�W�L�Y�H �V�S�L�Q�� 

�L�W �P�X�V�W �E�H �V�D�L�G�� �U�X�Q�V �O�D�U�J�H�O�\ �F�R�Q�W�U�D�U�\ �W�R �W�K�H �H�[�S�H�U�L�P�H�Q�W�H�U�V�� �R�Z�Q �L�Q�W�H�U�S�U�H�W�D�W�L�R�Q 



����

�R�I �W�K�H�L�U �U�H�V�X�O�W�V�� �L�Q �Z�K�L�F�K �R�Q�H �4�Q�G�V �W�K�H �P�R�U�H �X�S�O�L�I�W�L�Q�J �W�K�R�X�J�K�W �W�K�D�W �Z�K�D�W �Z�H 

have here is “an adaptive use of memory” in which “the computer and online 

search engines [should be counted] as an external memory system that can be 

�D�F�F�H�V�V�H�G �D�W �Z�L�O�O�� ���6�S�D�U�U�R�Z �D�Q�G �:�H�J�Q�H�U �…�ƒ�„�„�� �†���� �1�H�Y�H�U�W�K�H�O�H�V�V�� �R�Q�H �F�D�Q �F�H�U�W�D�L�Q�O�\ 

see how the revealed pattern of remembering might be treated as evidence of 

some sort of reduction in overall cognitive achievement.

�7�K�L�Q�N�L�Q�J �F�O�H�D�U�O�\ �D�E�R�X�W �W�K�H�V�H �V�R�U�W�V �R�I �L�V�V�X�H�V �U�H�T�X�L�U�H�V ���D�P�R�Q�J �R�W�K�H�U �W�K�L�Q�J�V�� �Q�R 

�G�R�X�E�W�� �D �F�R�P�E�L�Q�D�W�L�R�Q �R�I �K�L�V�W�R�U�L�F�D�O �S�H�U�V�S�H�F�W�L�Y�H �D�Q�G �S�K�L�O�R�V�R�S�K�L�F�D�O �S�U�H�F�L�V�L�R�Q 

concerning how we understand the technological embedding of our naked 

organic intelligence. The necessary historical perspective is nicely captured by 

�$�Q�G�\ �&�O�D�U�N���V �P�H�P�R�U�D�E�O�H �G�H�V�F�U�L�S�W�L�R�Q �R�I �K�X�P�D�Q �E�H�L�Q�J�V �D�V �Q�D�W�X�U�D�O �E�R�U�Q �F�\�E�R�U�J�V 

���&�O�D�U�F�N �…�ƒ�ƒ�†���� �:�K�D�W �W�K�L�V �S�K�U�D�V�H �U�H�P�L�Q�G�V �X�V �L�V �W�K�D�W �D�O�W�K�R�X�J�K �L�W �L�V �W�H�P�S�W�L�Q�J �W�R 

think of our cognitive symbiosis with technology as being a consequence, as 

opposed to merely a feature of a world populated by clever computational 

kit, to do so  would be to ignore the following fact: It is of our very nature as 

evolved and embodied cognitive creatures to create tools which support and 

enhance our raw organic intelligence by dovetailing with our brains and bodies 

to form shifting human-artefact coalitions operating over various time  scales. 

This is no less true of our engagement with the abacus, the book , or the slide  

rule than it is of our engagement with the laptop, the tablet , or the smart -

phone. We are, and always have been, dynamically assembled organic-techno -

logical hybrids —systems in which a squishy brain routinely sits at the center 

of causal loops that incorporate not only non-neural bodily structures and 

�P�R�Y�H�P�H�Q�W�V�� �E�X�W �D�O�V�R �H�[�W�H�U�Q�D�O�� �W�H�F�K�Q�R�O�R�J�L�F�D�O �S�U�R�S�V �D�Q�G �V�F�D�•�R�O�G�V�� �7�H�F�K�Q�R�O�R-

�J�L�H�V �D�U�H�� �L�W �V�H�H�P�V�� ���S�D�U�W �R�I�� �X�V��

�7�K�H �F�O�D�L�P �W�K�D�W �W�H�F�K�Q�R�O�R�J�L�H�V �D�U�H ���S�D�U�W �R�I�� �X�V �P�L�J�K�W �V�H�H�P �O�L�N�H �D �P�H�W�D�S�K�R�U�L-

�F�D�O �5�R�X�U�L�V�K���R�U �Z�R�U�V�H�� �D �G�H�V�S�H�U�D�W�H �D�W�W�H�P�S�W �D�W �D �V�R�X�Q�G���E�L�W�H���E�X�W �– �P�H�D�Q �L�W 

�O�L�W�H�U�D�O�O�\�� �D�Q�G �W�K�D�W���V �Z�K�H�U�H �W�K�H �S�K�L�O�R�V�R�S�K�L�F�D�O �S�U�H�F�L�V�L�R�Q �F�R�P�H�V �L�Q�� �:�H �Q�H�H�G �W�R �G�L�V-

�W�L�Q�J�X�L�V�K �E�H�W�Z�H�H�Q �W�Z�R �G�L�•�H�U�H�Q�W �Y�L�H�Z�V �R�Q�H �P�L�J�K�W �D�G�R�S�W �K�H�U�H�D�E�R�X�W�V�� �$�F�F�R�U�G�L�Q�J 

�W�R �W�K�H �4�U�V�W�� �V�R�P�H�W�L�P�H�V �F�D�O�O�H�G �W�K�H �H�P�E�R�G�L�H�G���H�P�E�H�G�G�H�G �D�F�F�R�X�Q�W �R�I �P�L�Q�G�� �L�Q�W�H�O-

ligent behavior is regularly, and sometimes necessarily, causally dependent 

�R�Q �W�K�H �E�R�G�L�O�\ �H�[�S�O�R�L�W�D�W�L�R�Q �R�I �F�H�U�W�D�L�Q �H�[�W�H�U�Q�D�O �S�U�R�S�V �R�U �V�F�D�•�R�O�G�V�� �)�R�U �H�[�D�P�S�O�H�� 

�P�D�Q�\ �R�I �X�V �V�R�O�Y�H �G�L�]�F�X�O�W �P�X�O�W�L�S�O�L�F�D�W�L�R�Q �S�U�R�E�O�H�P�V �W�K�U�R�X�J�K �W�K�H �H�[�S�O�R�L�W�D�W�L�R�Q �R�I 

�S�H�Q �D�Q�G �S�D�S�H�U�� �+�H�U�H�� �D �E�H�\�R�Q�G���W�K�H���V�N�L�Q �I�D�F�W�R�U �K�H�O�S�V �W�R �W�U�D�Q�V�I�R�U�P �D �G�L�]�F�X�O�W 

cognitive problem into a set of simpler ones. Nevertheless, for the embodied-

embedded theorist, even if it is true that one could not have solved the overall 

problem without using pen and paper, the pen-and-paper resource retains the 

status of an external aid to some internally located thinking system. It does 

not qualify as a proper part of the thinking system itself. Thus, the thinking 



����

itself remains a resolutely inner phenomenon, even though it is given a perfor -

mance boost by its local technological ecology. ��

�7�K�H �V�H�F�R�Q�G �Y�L�H�Z �L�Q �W�K�L�V �Y�L�F�L�Q�L�W�\ �W�D�N�H�V �D �P�R�U�H �U�D�G�L�F�D�O �V�W�H�S�� �$�F�F�R�U�G�L�Q�J �W�R �W�K�H 

�H�[�W�H�Q�G�H�G �F�R�J�Q�L�W�L�R�Q �K�\�S�R�W�K�H�V�L�V ���K�H�Q�F�H�I�R�U�W�K �(�[�&���� �W�K�H�U�H �D�U�H �D�F�W�X�D�O ���L�Q �W�K�L�V 

�Z�R�U�O�G�� �F�D�V�H�V �R�I �L�Q�W�H�O�O�L�J�H�Q�W �D�F�W�L�R�Q �L�Q �Z�K�L�F�K �W�K�L�Q�N�L�Q�J �D�Q�G �W�K�R�X�J�K�W�V ���P�R�U�H �S�U�H-

�F�L�V�H�O�\�� �W�K�H �P�D�W�H�U�L�D�O �Y�H�K�L�F�O�H�V �W�K�D�W �U�H�D�O�L�]�H �W�K�L�Q�N�L�Q�J �D�Q�G �W�K�R�X�J�K�W�V�� �D�U�H �V�S�D�W�L�D�O�O�\ 

distributed over brain, body, and world in such a way that the external 

���E�H�\�R�Q�G���W�K�H���V�N�L�Q�� �I�D�F�W�R�U�V �F�R�Q�F�H�U�Q�H�G �D�U�H �U�L�J�K�W�O�\ �D�F�F�R�U�G�H�G �F�R�J�Q�L�W�L�Y�H �V�W�D�W�X�V�� 

Here, the term “cognitive status” tags whatever status it is that we ordinar -

�L�O�\ �J�U�D�Q�W �W�R �W�K�H �E�U�D�L�Q �L�Q �P�D�L�Q�V�W�U�H�D�P �V�F�L�H�Q�W�L�4�F �H�[�S�O�D�Q�D�W�L�R�Q�V �R�I �S�V�\�F�K�R�O�R�J�L�F�D�O 

�S�K�H�Q�R�P�H�Q�D�� �)�R�U �W�K�H �H�[�W�H�Q�G�H�G �F�R�J�Q�L�W�L�R�Q �W�K�H�R�U�L�V�W�� �W�K�H�Q�� �W�K�H �F�R�X�S�O�H�G �F�R�P�E�L-

nation of pen-and-paper resource, appropriate bodily manipulations, and 

in-the-head processing counts as a cognitive system in its own right, a system 

�L�Q �Z�K�L�F�K �D�O�W�K�R�X�J�K �W�K�H �G�L�•�H�U�H�Q�W�O�\ �O�R�F�D�W�H�G �H�O�H�P�H�Q�W�V �P�D�N�H �G�L�•�H�U�H�Q�W �F�D�X�V�D�O 

contributions to the production of the observed intelligent activity, neverthe -

�O�H�V�V �H�D�F�K �R�I �W�K�R�V�H �F�R�Q�W�U�L�E�X�W�L�R�Q�V �H�Q�M�R�\�V �D �I�X�O�O�\ �F�R�J�Q�L�W�L�Y�H �V�W�D�W�X�V�� �–�W �L�V �W�K�L�V �P�R�U�H 

radical view that will concern us here. ��

�–�Q �W�K�H �Q�H�[�W �V�H�F�W�L�R�Q�� �– �V�K�D�O�O �S�U�H�V�H�Q�W �D�Q �L�Q�W�U�R�G�X�F�W�L�R�Q �W�R �W�K�H �E�D�V�L�F �V�K�D�S�H �R�I ���R�Q�H 

�S�U�R�P�L�Q�H�Q�W �I�R�U�P �R�I�� �(�[�&�� �0�\ �S�U�L�P�D�U�\ �D�L�P �L�Q �W�K�H �S�D�S�H�U �D�V �D �Z�K�R�O�H�� �K�R�Z�H�Y�H�U�� �L�V 

�Q�R�W �W�R �H�[�S�O�L�F�D�W�H �L�Q �G�H�W�D�L�O �R�U �W�R �D�U�J�X�H �I�R�U �W�K�H �W�U�X�W�K �R�I �(�[�&�� �5�D�W�K�H�U�� �L�W �L�V �W�R �H�[�S�O�R�U�H 

�(�[�& �L�Q �U�H�O�D�W�L�R�Q �W�R �W�Z�R �V�R�F�L�D�O�O�\ �F�K�D�U�J�H�G �L�V�V�X�H�V �W�K�D�W �D�V�N �T�X�H�V�W�L�R�Q�V �R�I �X�V �D�Q�G 

�D�E�R�X�W �X�V �L�Q �R�X�U �F�R�Q�W�H�P�S�R�U�D�U�\ �K�X�P�D�Q �O�L�Y�H�V�� �7�K�R�V�H �L�V�V�X�H�V �D�U�H�� �4�U�V�W�� �K�R�Z �Z�H 

should teach our children in an increasingly wired, wireless, and networked 

�Z�R�U�O�G ���R�X�U �R�S�H�Q�L�Q�J �H�[�D�P�S�O�H �R�I �V�W�U�D�W�H�J�L�F �P�H�P�R�U�\ �D�O�O�R�F�D�W�L�R�Q �Z�L�O�O �E�H �U�H�O�H�Y�D�Q�W 

�D�J�D�L�Q �K�H�U�H�� �D�Q�G�� �V�H�F�R�Q�G�� �K�R�Z �Z�H �V�K�R�X�O�G �F�R�Q�F�H�S�W�X�D�O�L�]�H �R�X�U �U�H�O�D�W�L�R�Q�V�K�L�S �Z�L�W�K 

so-called intelligent architecture. Put more succinctly, I am going to say 

something about educating and building, from the standpoint of extended 

cognition.

�7�K�H���)�X�Q�F�W�L�R�Q�D�O�L�V�W���5�R�X�W�H���W�R���(�[�W�H�Q�G�H�G���&�R�J�Q�L�W�L�R�Q

�2�Q�H �R�I �W�K�H �W�K�L�Q�J�V �W�K�D�W �K�D�V �D�O�Z�D�\�V �V�W�U�X�F�N �P�H �D�E�R�X�W �(�[�& �L�V �W�K�H �I�D�F�W �W�K�D�W �D�O�W�K�R�X�J�K 

�P�R�V�W �S�K�L�O�R�V�R�S�K�H�U�V �D�Q�G �F�R�J�Q�L�W�L�Y�H �V�F�L�H�Q�W�L�V�W�V �W�H�Q�G �W�R �J�U�H�H�W �W�K�H �Y�L�H�Z ���D�W �4�U�V�W 

�D�Q�\�Z�D�\�� �Z�L�W�K �D �P�L�[�W�X�U�H �R�I �F�R�Q�V�W�H�U�Q�D�W�L�R�Q �D�Q�G �V�N�H�S�W�L�F�L�V�P�� �W�K�H �S�R�V�V�L�E�L�O�L�W�\ �W�K�D�W 

it might be true is actually a straightforward consequence of what, despite 

the inevitable dissenting voices, probably still deserves to be called the house 

��	 The case for embodied-embedded cognition in its various forms has been made over and 

�R�Y�H�U �D�J�D�L�Q�� �)�R�U �W�Z�R �S�K�L�O�R�V�R�S�K�L�F�D�O �W�U�H�D�W�P�H�Q�W�V �W�K�D�W �V�W�U�H�V�V �W�K�H �N�L�Q�G �R�I �L�Q�W�H�U�D�F�W�L�Y�H �F�D�X�V�D�O 

�F�R�X�S�O�L�Q�J �M�X�V�W �G�H�V�F�U�L�E�H�G �V�H�H�� �&�O�D�U�N �„�Œ�Œ�Š�� �:�K�H�H�O�H�U �…�ƒ�ƒ�ˆ��

��	 �7�K�H �F�D�Q�R�Q�L�F�D�O �S�U�H�V�H�Q�W�D�W�L�R�Q �R�I �(�[�& �L�V �E�\ �&�O�D�U�N �D�Q�G �&�K�D�O�P�H�U�V �„�Œ�Œ�‹�� �&�O�D�U�N���V �R�Z�Q �U�H�F�H�Q�W 

�G�H�I�H�Q�V�H �R�I �W�K�H �Y�L�H�Z �F�D�Q �E�H �I�R�X�Q�G �L�Q �&�O�D�U�N �…�ƒ�ƒ�‹�E�� �)�R�U �D �W�L�P�H�O�\ �F�R�O�O�H�F�W�L�R�Q �W�K�D�W �S�O�D�F�H�V �W�K�H 

original Clark and Chalmers paper alongside a range of developments, criticisms, and 

�G�H�I�H�Q�V�H�V�� �V�H�H �0�H�Q�D�U�\ �…�ƒ�„�ƒ��



����

philosophy in cognitive science, namely functionalism. In general terms, the 

�F�R�J�Q�L�W�L�Y�H���V�F�L�H�Q�W�L�4�F �I�X�Q�F�W�L�R�Q�D�O�L�V�W �K�R�O�G�V �W�K�D�W �Z�K�D�W �P�D�W�W�H�U�V �Z�K�H�Q �R�Q�H �L�V �H�Q�G�H�D�Y-

�R�U�L�Q�J �W�R �L�G�H�Q�W�L�I�\ �W�K�H �V�S�H�F�L�4�F �F�R�Q�W�U�L�E�X�W�L�R�Q �R�I �D �V�W�D�W�H �R�U �S�U�R�F�H�V�V qua cognitive is 

not the material constitution of that state or process, but rather the functional 

role which it plays in generating cognitive phenomena, by intervening causally 

�E�H�W�Z�H�H�Q �V�\�V�W�H�P�L�F �L�Q�S�X�W�V�� �V�\�V�W�H�P�L�F �R�X�W�S�X�W�V�� �D�Q�G �R�W�K�H�U �I�X�Q�F�W�L�R�Q�D�O�O�\ �L�G�H�Q�W�L�4�H�G�� 

intrasystemic states and processes. Computational explanations of mental 

�S�K�H�Q�R�P�H�Q�D�� �D�V �S�X�U�V�X�H�G �L�Q�� �V�D�\�� �P�R�V�W �D�U�H�D�V �R�I �F�R�J�Q�L�W�L�Y�H �S�V�\�F�K�R�O�R�J�\ �D�Q�G �D�U�W�L�4-

cial intelligence, are functionalist explanations in this sense.

�$ �Q�R�W�H �I�R�U �W�K�H �S�K�L�O�R�V�R�S�K�H�U�V �R�X�W �W�K�H�U�H�� �– �K�D�Y�H �D�Y�R�L�G�H�G �G�H�S�L�F�W�L�Q�J �I�X�Q�F�W�L�R�Q�D�O�L�V�P 

as a way of specifying the constitutive criteria that delineate the mental states 

�W�K�D�W �4�J�X�U�H �L�Q �R�X�U �S�U�H���W�K�H�R�U�H�W�L�F�D�O �F�R�P�P�R�Q�V�H�Q�V�H �S�V�\�F�K�R�O�R�J�\�� �H���J���� �D�V �D �Z�D�\ �R�I 

specifying what it is for a person to be in pain, as we might ordinarily think of 

�W�K�D�W �S�K�H�Q�R�P�H�Q�R�Q�� �7�K�L�V �S�K�L�O�R�V�R�S�K�L�F�D�O �S�U�R�M�H�F�W�� �O�D�X�G�D�E�O�H �D�V �L�W �Z�D�V�� �K�D�V �I�D�F�H�G 

powerful criticisms over many years. �� However, even if that particular func -

�W�L�R�Q�D�O�L�V�W �S�U�R�M�H�F�W �L�V �Q�R�Z �G�R�R�P�H�G �W�R �I�D�L�O�X�U�H�� �W�K�H �V�W�D�W�X�V �R�I �I�X�Q�F�W�L�R�Q�D�O�L�V�W �W�K�L�Q�N�L�Q�J 

�Z�L�W�K�L�Q �F�R�J�Q�L�W�L�Y�H �V�F�L�H�Q�F�H �U�H�P�D�L�Q�V �O�D�U�J�H�O�\ �X�Q�D�•�H�F�W�H�G�� �*�R�R�G �H�Y�L�G�H�Q�F�H �I�R�U �W�K�L�V 

resistance to contamination is provided by the fact that disciplines such as 

�D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �D�Q�G �F�R�J�Q�L�W�L�Y�H �S�V�\�F�K�R�O�R�J�\ �K�D�Y�H �Q�R�W �J�U�R�X�Q�G �W�R �D �K�D�O�W �L�Q �W�K�H 

�O�L�J�K�W �R�I �W�K�H �Z�L�G�H�O�\ �D�F�N�Q�R�Z�O�H�G�J�H�G �G�L�]�F�X�O�W�L�H�V �Z�L�W�K �W�K�H �W�U�D�G�L�W�L�R�Q�D�O �S�K�L�O�R�V�R�S�K�L�F�D�O 

�S�U�R�M�H�F�W�� �7�K�H �X�Q�G�H�U�O�\�L�Q�J �U�H�D�V�R�Q �I�R�U �W�K�H �U�H�V�L�V�W�D�Q�F�H�� �K�R�Z�H�Y�H�U�� �L�V �W�K�D�W �I�X�Q�F�W�L�R�Q��

�E�D�V�H�G �V�F�L�H�Q�W�L�4�F �H�[�S�O�D�Q�D�W�L�R�Q�V �R�I �S�V�\�F�K�R�O�R�J�L�F�D�O �S�K�H�Q�R�P�H�Q�D���H�[�S�O�D�Q�D�W�L�R�Q�V 

which turn on the functional contributions of various material vehicles in 

�S�K�\�V�L�F�D�O�O�\ �U�H�D�O�L�]�L�Q�J �V�X�F�K �S�K�H�Q�R�P�H�Q�D���G�R �Q�R�W �G�H�S�H�Q�G �R�Q �J�L�Y�L�Q�J �I�X�Q�F�W�L�R�Q�D�O 

�G�H�4�Q�L�W�L�R�Q�V �R�I �W�K�R�V�H �S�K�H�Q�R�P�H�Q�D��4

What all this indicates is that if functionalism is true, then the hypothesis of 

extended cognition is certainly not conceptually confused, although of course 

�L�W �P�D�\ �V�W�L�O�O �E�H �H�P�S�L�U�L�F�D�O�O�\ �I�D�O�V�H�� �2�Q �M�X�V�W �D �O�L�W�W�O�H �I�X�U�W�K�H�U �U�H�5�H�F�W�L�R�Q�� �K�R�Z�H�Y�H�U�� �L�W 

might seem that there must be something wrong with  this claim, since histori -

cally the assumption has been that the cognitive economy of functionally 

�L�G�H�Q�W�L�4�H�G �V�W�D�W�H�V �D�Q�G �S�U�R�F�H�V�V�H�V �W�K�D�W �W�K�H �I�X�Q�F�W�L�R�Q�D�O�L�V�W �W�D�N�H�V �W�R �E�H �D �P�L�Q�G �Z�L�O�O 

�E�H �U�H�D�O�L�]�H�G �E�\ �W�K�H �Q�H�U�Y�R�X�V �V�\�V�W�H�P ���R�U�� �L�Q �K�\�S�R�W�K�H�W�L�F�D�O �F�D�V�H�V �R�I �P�L�Q�G�H�G �U�R�E�R�W�V 

or aliens, whatever the counterpart of the nervous system inside the bodily 

�E�R�X�Q�G�D�U�L�H�V �R�I �W�K�R�V�H �F�R�J�Q�L�W�L�Y�H �D�J�H�Q�W�V �W�X�U�Q�V �R�X�W �W�R �E�H���� �–�Q �W�U�X�W�K�� �K�R�Z�H�Y�H�U�� �W�K�H�U�H 

�L�V�Q���W �D�Q�\�W�K�L�Q�J �L�Q �W�K�H �O�H�W�W�H�U �R�I �I�X�Q�F�W�L�R�Q�D�O�L�V�P �D�V �D �J�H�Q�H�U�L�F �S�K�L�O�R�V�R�S�K�L�F�D�O �I�U�D�P�H-

�Z�R�U�N �W�K�D�W �P�D�Q�G�D�W�H�V �W�K�L�V �H�[�F�O�X�V�L�Y�H �I�R�F�X�V �R�Q �W�K�H �L�Q�Q�H�U ���:�K�H�H�O�H�U �…�ƒ�„�ƒ�D�� �…�ƒ�„�ƒ�E���� 

�$�I�W�H�U �D�O�O�� �Z�K�D�W �W�K�H �I�X�Q�F�W�L�R�Q�D�O�L�V�W �V�F�K�H�P�D �G�H�P�D�Q�G�V �R�I �X�V �L�V �W�K�D�W �Z�H �V�S�H�F�L�I�\ �W�K�H 

causal relations that exist between some target element and a certain set of 

�V�\�V�W�H�P�L�F �L�Q�S�X�W�V�� �V�\�V�W�H�P�L�F �R�X�W�S�X�W�V�� �D�Q�G �R�W�K�H�U �I�X�Q�F�W�L�R�Q�D�O�O�\ �L�G�H�Q�W�L�4�H�G�� �L�Q�W�U�D-

systemic elements. There is no essential requirement that the boundaries 

��	 �)�R�U �D�Q �L�Q�W�U�R�G�X�F�W�L�R�Q �W�R �W�K�H �P�D�L�Q �O�L�Q�H�V �R�I �D�U�J�X�P�H�Q�W�� �V�H�H �/�H�Y�L�Q �…�ƒ�„�ƒ��

4	 �)�R�U �D �F�O�R�V�H�O�\ �U�H�O�D�W�H�G �S�R�L�Q�W�� �V�H�H �&�K�D�O�P�H�U�V �…�ƒ�ƒ�‹�� �I�R�U�H�Z�R�U�G �W�R �&�O�D�U�N �…�ƒ�ƒ�‹��



����

of the system of interest must fall at the organic sensory-motor interface. In 

other words, in principle at least, functionalism straightforwardly allows for 

the existence of cognitive systems whose borders are located at least partly 

�R�X�W�V�L�G�H �W�K�H �V�N�L�Q�� �K�H�Q�F�H �&�O�D�U�N���V �W�H�U�P �
�H�[�W�H�Q�G�H�G �I�X�Q�F�W�L�R�Q�D�O�L�V�P�� ���&�O�D�U�N �…�ƒ�ƒ�‹�D�� 

�…�ƒ�ƒ�‹�E�� �V�H�H �D�O�V�R �:�K�H�H�O�H�U �…�ƒ�„�ƒ�D�� �…�ƒ�„�ƒ�E�� �…�ƒ�„�„�D����

�2�Q�H �S�D�\���R�• �I�U�R�P �G�H�Y�H�O�R�S�L�Q�J �(�[�& �L�Q �D �I�X�Q�F�W�L�R�Q�D�O�L�V�W �U�H�J�L�V�W�H�U �L�V �W�K�D�W �L�W �J�L�Y�H�V �W�K�H 

�(�[�& �W�K�H�R�U�L�V�W �V�R�P�H�W�K�L�Q�J �V�K�H �Q�H�H�G�V���D�V�V�X�P�L�Q�J�� �W�K�D�W �L�V�� �W�K�D�W �V�K�H �Z�D�Q�W�V �W�R �F�D�O�O �R�Q 

one of the archetypal supporting arguments for the view, the argument from 

�S�D�U�L�W�\�� �+�H�U�H �L�V �&�O�D�U�N���V �U�H�F�H�Q�W �I�R�U�P�X�O�D�W�L�R�Q �R�I �W�K�H �V�R���F�D�O�O�H�G �S�D�U�L�W�\ �S�U�L�Q�F�L�S�O�H��

If, as we confront some task, a part of the world functions as a process 

which, were it to go on in the head, we would have no hesitation in accept -

�L�Q�J �D�V �S�D�U�W �R�I �W�K�H �F�R�J�Q�L�W�L�Y�H �S�U�R�F�H�V�V�� �W�K�H�Q �W�K�D�W �S�D�U�W �R�I �W�K�H �Z�R�U�O�G �L�V ���I�R�U �W�K�D�W 

�W�L�P�H�� �S�D�U�W �R�I �W�K�H �F�R�J�Q�L�W�L�Y�H �S�U�R�F�H�V�V�� ���&�O�D�U�N �…�ƒ�ƒ�‹�E�� �G�U�D�Z�L�Q�J �R�Q �&�O�D�U�N �D�Q�G 

�&�K�D�O�P�H�U�V �„�Œ�Œ�‹��

�$�V �V�W�D�W�H�G�� �W�K�H �S�D�U�L�W�\ �S�U�L�Q�F�L�S�O�H �G�H�S�H�Q�G�V �R�Q �W�K�H �Q�R�W�L�R�Q �R�I �P�X�O�W�L�S�O�H �U�H�D�O�L�]�D�E�L�O�L�W�\�� 

�W�K�H �L�G�H�D �W�K�D�W �D �V�L�Q�J�O�H �W�\�S�H �R�I �P�H�Q�W�D�O �V�W�D�W�H �R�U �S�U�R�F�H�V�V �P�D�\ �H�Q�M�R�\ �D �U�D�Q�J�H �R�I 

�G�L�•�H�U�H�Q�W �P�D�W�H�U�L�D�O �L�Q�V�W�D�Q�W�L�D�W�L�R�Q�V�� �7�R �V�H�H �W�K�H �F�R�Q�Q�H�F�W�L�R�Q�� �Z�H �Q�H�H�G �W�R �E�H �F�O�H�D�U 

about how the parity principle works. It encourages us to imagine that exactly 

�W�K�H �V�D�P�H �I�X�Q�F�W�L�R�Q�D�O �V�W�D�W�H�V �D�Q�G �S�U�R�F�H�V�V�H�V �Z�K�L�F�K �D�U�H �U�H�D�O�L�]�H�G �L�Q �W�K�H �D�F�W�X�D�O 

world by certain externally located physical elements are in fact also �U�H�D�O�L�]�H�G 

by certain internally located physical elements. Having done this, if we then 

�M�X�G�J�H �W�K�D�W �W�K�H �L�Q�W�H�U�Q�D�O �U�H�D�O�L�]�L�Q�J �H�O�H�P�H�Q�W�V �L�Q �T�X�H�V�W�L�R�Q �F�R�X�Q�W �D�V �S�D�U�W �R�I �D �J�H�Q�X-

inely cognitive system, we must conclude that so do �W�K�H �H�[�W�H�U�Q�D�O �U�H�D�O�L�]�L�Q�J �H�O�H-

�P�H�Q�W�V �L�Q �W�K�H �H�Q�Y�L�U�R�Q�P�H�Q�W���L�Q�Y�R�O�Y�L�Q�J�� �G�L�V�W�U�L�E�X�W�H�G �F�D�V�H�� �$�I�W�H�U �D�O�O�� �E�\ �K�\�S�R�W�K�H�V�L�V�� 

nothing about the functional contribution of the target elements to intelligent 

�E�H�K�D�Y�L�R�U �K�D�V �F�K�D�Q�J�H�G�� �$�O�O �W�K�D�W �K�D�V �E�H�H�Q �Y�D�U�L�H�G �L�V �W�K�H �V�S�D�W�L�D�O �O�R�F�D�W�L�R�Q �R�I �W�K�R�V�H 

�H�O�H�P�H�Q�W�V�� �$�Q�G �L�I �V�R�P�H�R�Q�H �Z�H�U�H �W�R �F�O�D�L�P �W�K�D�W �E�H�L�Q�J �V�K�L�I�W�H�G �L�Q�V�L�G�H �W�K�H �K�H�D�G �L�V 

�D�O�R�Q�H �V�X�]�F�L�H�Q�W �W�R �U�H�V�X�O�W �L�Q �D �W�U�D�Q�V�I�R�U�P�D�W�L�R�Q �L�Q �V�W�D�W�X�V�� �I�U�R�P �Q�R�Q���F�R�J�Q�L�W�L�Y�H �W�R 

�F�R�J�Q�L�W�L�Y�H�� �K�H �Z�R�X�O�G�� �L�W �V�H�H�P�V�� �E�H �J�X�L�O�W�\ �R�I �E�H�J�J�L�Q�J �W�K�H �T�X�H�V�W�L�R�Q �D�J�D�L�Q�V�W �(�[�&��

�6�R �W�K�D�W���V �K�R�Z �W�K�H �S�D�U�L�W�\ �S�U�L�Q�F�L�S�O�H �Z�R�U�N�V�� �–�W�V �G�H�S�H�Q�G�H�Q�F�H �R�Q �P�X�O�W�L�S�O�H �U�H�D�O�L�]-

�D�E�L�O�L�W�\ �E�H�F�R�P�H�V �Y�L�V�L�E�O�H ���:�K�H�H�O�H�U �…�ƒ�„�„�D�� �R�Q�F�H �R�Q�H �Q�R�W�L�F�H�V �W�K�D�W �W�K�H �D�O�O���L�P�S�R�U�W�D�Q�W 

�M�X�G�J�P�H�Q�W �R�I �S�D�U�L�W�\ �L�V �E�D�V�H�G �R�Q �W�K�H �F�O�D�L�P �W�K�D�W �L�W �L�V �S�R�V�V�L�E�O�H �I�R�U �W�K�H �Y�H�U�\ �V�D�P�H 

�F�R�J�Q�L�W�L�Y�H �V�W�D�W�H �R�U �S�U�R�F�H�V�V �W�R �E�H �D�Y�D�L�O�D�E�O�H �L�Q �W�Z�R �G�L�•�H�U�H�Q�W �J�H�Q�H�U�L�F �I�R�U�P�D�W�V��

one non-extended and one extended. Thus, in principle at least, that state or 

�S�U�R�F�H�V�V �P�X�V�W �E�H �U�H�D�O�L�]�D�E�O�H �L�Q �H�L�W�K�H�U �D �S�X�U�H�O�\ �R�U�J�D�Q�L�F �P�H�G�L�X�P �R�U �L�Q �R�Q�H �W�K�D�W 

involves an integrated combination of organic and non-organic structures. In 

�R�W�K�H�U �Z�R�U�G�V�� �L�W �P�X�V�W �E�H �P�X�O�W�L�S�O�\ �U�H�D�O�L�]�D�E�O�H�� �6�R�� �L�I �Z�H �D�U�H �W�R �D�U�J�X�H �I�R�U �F�R�J�Q�L-

tive extension by way of parity considerations, the idea that cognitive states 

�D�Q�G �S�U�R�F�H�V�V�H�V �D�U�H �P�X�O�W�L�S�O�\ �U�H�D�O�L�]�D�E�O�H �P�X�V�W �P�D�N�H �V�H�Q�V�H�� �1�R�Z�� �R�Q�H �R�I �W�K�H �4�U�V�W 

things undergraduate students taking philosophy of mind classes are taught 

is that functionalism provides a conceptual platform for securing multiple 



����

�U�H�D�O�L�]�D�E�L�O�L�W�\�� �%�H�F�D�X�V�H �D �I�X�Q�F�W�L�R�Q �L�V �V�R�P�H�W�K�L�Q�J �W�K�D�W �H�Q�M�R�\�V �D �S�D�U�W�L�F�X�O�D�U �N�L�Q�G �R�I 

independence from its implementing material substrate, a function must, in 

�S�U�L�Q�F�L�S�O�H�� �E�H �P�X�O�W�L�S�O�\ �U�H�D�O�L�]�D�E�O�H�� �H�Y�H�Q �L�I�� �L�Q �W�K�L�V �Z�R�U�O�G�� �R�Q�O�\ �R�Q�H �N�L�Q�G �R�I �P�D�W�H�U�L�D�O 

�U�H�D�O�L�]�D�W�L�R�Q �K�D�S�S�H�Q�V �W�R �H�[�L�V�W �I�R�U �W�K�D�W �I�X�Q�F�W�L�R�Q��

�2�I �F�R�X�U�V�H�� �H�Y�H�Q �D�P�R�Q�J �W�K�H �I�D�Q�V �R�I �(�[�&�� �Q�R�W �H�Y�H�U�\�R�Q�H �L�V �H�Q�D�P�R�U�H�G �E�\ �W�K�H 

�S�D�U�L�W�\ �S�U�L�Q�F�L�S�O�H ���0�H�Q�D�U�\ �…�ƒ�ƒ�Š�� �6�X�W�W�R�Q �…�ƒ�„�ƒ���� �D�Q�G �W�K�R�V�H �Z�K�R �U�H�P�D�L�Q �L�P�P�X�Q�H 

to its charms are often somewhat contemptuous of the functionalist route 

�W�R �(�[�&�� �E�X�W �W�K�D�W���V �D �G�R�P�H�V�W�L�F �V�N�L�U�P�L�V�K �W�K�D�W �F�D�Q �E�H �O�H�I�W �I�R�U �D�Q�R�W�K�H�U �G�D�\�� �:�K�D�W 

cannot be ignored right now is the fact that neither the parity principle, nor 

�I�X�Q�F�W�L�R�Q�D�O�L�V�P�� �Q�R�U �H�Y�H�Q �W�K�H �W�Z�R �R�I �W�K�H�P �F�R�P�E�L�Q�H�G�� �F�D�Q �F�D�U�U�\ �W�K�H �F�D�V�H �I�R�U �(�[�&�� 

What is needed, additionally, is an account of which functional contributions 

�F�R�X�Q�W �D�V �F�R�J�Q�L�W�L�Y�H �F�R�Q�W�U�L�E�X�W�L�R�Q�V �D�Q�G �Z�K�L�F�K �G�R�Q���W�� �$�I�W�H�U �D�O�O�� �D�V �W�K�H �F�U�L�W�L�F�V �R�I �(�[�& 

�K�D�Y�H �R�I�W�H�Q �R�E�V�H�U�Y�H�G�� �W�K�H�U�H �Z�L�O�O �X�Q�G�R�X�E�W�H�G�O�\ �E�H �V�R�P�H �I�X�Q�F�W�L�R�Q�D�O �G�L�•�H�U�H�Q�F�H�V 

�E�H�W�Z�H�H�Q �H�[�W�H�Q�G�H�G �F�R�J�Q�L�W�L�Y�H �V�\�V�W�H�P�V ���L�I �V�X�F�K �W�K�L�Q�J�V �H�[�L�V�W�� �D�Q�G �S�X�U�H�O�\ �L�Q�Q�H�U 

cognitive systems. So, faced with the task of deciding some putative case of 

�S�D�U�L�W�\�� �Z�H �Z�L�O�O �Q�H�H�G �W�R �N�Q�R�Z �Z�K�L�F�K�� �L�I �D�Q�\�� �R�I �W�K�R�V�H �I�X�Q�F�W�L�R�Q�D�O �G�L�•�H�U�H�Q�F�H�V �P�D�W-

�W�H�U�� �–�Q �R�W�K�H�U �Z�R�U�G�V�� �Z�H �Q�H�H�G �W�R �S�U�R�Y�L�G�H �Z�K�D�W �$�G�D�P�V �D�Q�G �$�L�]�D�Z�D ���…�ƒ�ƒ�‹�� �K�D�Y�H 

dubbed a mark of the cognitive.

�(�Y�H�Q �W�K�R�X�J�K �– �X�O�W�L�P�D�W�H�O�\ �F�R�P�H �R�X�W �R�Q �W�K�H �R�S�S�R�V�L�W�H �V�L�G�H �W�R �$�G�D�P�V �D�Q�G �$�L�]�D�Z�D 

�L�Q �W�K�H �G�L�V�S�X�W�H �R�Y�H�U �Z�K�H�W�K�H�U �R�U �Q�R�W �(�[�& �L�V �W�U�X�H�� �D�Q�G �H�Y�H�Q �W�K�R�X�J�K ���U�H�O�D�W�H�G�O�\�� 

�– �D�P �L�Q�F�O�L�Q�H�G �W�R �G�L�V�S�X�W�H �W�K�H �S�U�H�F�L�V�H �P�D�U�N �R�I �W�K�H �F�R�J�Q�L�W�L�Y�H �W�K�D�W �$�G�D�P�V �D�Q�G 

�$�L�]�D�Z�D �D�G�Y�R�F�D�W�H,5 I do think we fundamentally agree on the broad philosophi -

�F�D�O �V�K�D�S�H �W�K�D�W �D�Q�\ �S�O�D�X�V�L�E�O�H �F�D�Q�G�L�G�D�W�H �I�R�U �V�X�F�K �D �P�D�U�N �Z�R�X�O�G �Q�H�H�G �W�R �W�D�N�H�� �$ 

�P�D�U�N �R�I �W�K�H �F�R�J�Q�L�W�L�Y�H �Z�L�O�O �E�H �D �V�F�L�H�Q�W�L�4�F�D�O�O�\ �L�Q�I�R�U�P�H�G �D�F�F�R�X�Q�W �R�I �Z�K�D�W �L�W �L�V �W�R 

be a proper part of a cognitive system that, so as not to beg any crucial ques -

tions, is fundamentally independent of where any candidate element happens 

to be spatially located  ���6�H�H �:�K�H�H�O�H�U �…�ƒ�„�ƒ�D�� �…�ƒ�„�ƒ�E�� �…�ƒ�„�„�D�� �…�ƒ�„�„ �E���� Once such an 

account is given, further philosophical and empirical legwork will be required 

�W�R �4�Q�G �R�X�W �Z�K�H�U�H �F�R�J�Q�L�W�L�R�Q ���V�R �F�R�Q�F�H�L�Y�H�G�� �I�D�O�O�V���L�Q �W�K�H �E�U�D�L�Q�� �L�Q �W�K�H �Q�R�Q���Q�H�X�U�D�O 

�E�R�G�\�� �L�Q �W�K�H �H�Q�Y�L�U�R�Q�P�H�Q�W�� �R�U�� �D�V �(�[�& �S�U�H�G�L�F�W�V �Z�L�O�O �V�R�P�H�W�L�P�H�V �E�H �W�K�H �F�D�V�H�� �L�Q �D 

system that extends across all of these aspects of the world.

So that no one ends up feeling cheated, I should point out that nowhere in 

the present treatment do I specify in detail what the precise content of an 

�(�[�&���V�X�S�S�R�U�W�L�Q�J �P�D�U�N �R�I �W�K�H �F�R�J�Q�L�W�L�Y�H �P�L�J�K�W �E�H ���V�H�H �:�K�H�H�O�H�U �…�ƒ�„�„�D���� �–�Q �U�H�O�D-

�W�L�R�Q �W�R �W�K�H �S�U�H�V�H�Q�W �W�D�V�N �R�I �V�N�H�W�F�K�L�Q�J �I�X�Q�F�W�L�R�Q�D�O�L�V�W���V�W�\�O�H �(�[�&�� �– �D�P �L�Q�W�H�U�H�V�W�H�G 

only in the fact that the extended functionalist needs such a mark in order to 

�G�H�W�H�U�P�L�Q�H �Z�K�L�F�K �I�X�Q�F�W�L�R�Q�D�O �G�L�•�H�U�H�Q�F�H�V �P�D�W�W�H�U �Z�K�H�Q �P�D�N�L�Q�J �M�X�G�J�P�H�Q�W�V �D�E�R�X�W 

parity. That said, it is worth noting that the later arguments of this paper turn 

�R�Q �D �Q�X�P�E�H�U �R�I �I�D�F�W�R�U�V ���L�Q�F�O�X�G�L�Q�J�� �I�R�U �L�Q�V�W�D�Q�F�H�� �I�X�Q�F�W�L�R�Q�D�O �D�Q�G �L�Q�I�R�U�P�D�W�L�R�Q�D�O 

��	 �$ �P�D�W�W�H�U �W�K�D�W �– �Z�L�O�O �Q�R�W �S�X�U�V�X�H �K�H�U�H�� �E�X�W �V�H�H �:�K�H�H�O�H�U �…�ƒ�„�ˆ��



����

�L�Q�W�H�J�U�D�W�L�R�Q�� �D�Q�G �D �S�U�R�S�H�U�W�\ �W�K�D�W �– �V�K�D�O�O �F�D�O�O �
�G�\�Q�D�P�L�F �U�H�O�L�D�E�L�O�L�W�\������ �W�K�D�W �D�U�H �O�L�N�H�O�\ 

�W�R �I�H�D�W�X�U�H �Z�K�H�Q �W�K�H �Q�H�F�H�V�V�D�U�\ �F�R�Q�W�H�Q�W �L�V �4�O�O�H�G �L�Q��

�7�K�H �G�H�P�D�Q�G �W�K�D�W �D�Q�\ �P�D�U�N �R�I �W�K�H �F�R�J�Q�L�W�L�Y�H �E�H �V�F�L�H�Q�W�L�4�F�D�O�O�\ �L�Q�I�R�U�P�H�G �U�H�5�H�F�W�V 

�W�K�H �S�R�L�Q�W �P�D�G�H �H�D�U�O�L�H�U�� �W�K�D�W �W�K�H �I�X�Q�F�W�L�R�Q�D�O�L�V�P �W�K�D�W �P�D�W�W�H�U�V �I�R�U �(�[�& �L�V �W�K�H 

�I�X�Q�F�W�L�R�Q�D�O�L�V�P �R�I �F�R�J�Q�L�W�L�Y�H �V�F�L�H�Q�F�H�� �Q�R�W �W�K�H �I�X�Q�F�W�L�R�Q�D�O�L�V�P �W�K�D�W ���V�R�P�H �K�D�Y�H 

�D�U�J�X�H�G���D�J�D�L�Q�� �V�H�H �D�E�R�Y�H�� �F�K�D�U�D�F�W�H�U�L�]�H�V �F�R�P�P�R�Q�V�H�Q�V�H �S�V�\�F�K�R�O�R�J�\�� �–�Q �W�K�L�V 

�F�R�Q�W�H�[�W �L�W �L�V �L�Q�W�H�U�H�V�W�L�Q�J �W�R �U�H�V�S�R�Q�G �E�U�L�H�5�\ �W�R �D�Q �D�U�J�X�P�H�Q�W from  Clark to the 

�H�•�H�F�W �W�K�D�W �W�K�H �I�D�Q �R�I �(�[�& �V�K�R�X�O�G �V�K�X�Q �W�K�H �L�G�H�D �R�I �D �P�D�U�N �R�I �W�K�H �F�R�J�Q�L�W�L�Y�H ���D�V �– 

�K�D�Y�H �F�K�D�U�D�F�W�H�U�L�]�H�G �L�W�� in favor  of “our rough sense of what we might intuitively 

�M�X�G�J�H �W�R �E�H�O�R�Q�J �W�R �W�K�H �G�R�P�D�L�Q �R�I �F�R�J�Q�L�W�L�R�Q�� ���&�O�D�U�N �…�ƒ�ƒ�‹�E�� �„�„�‡���� �$�F�F�R�U�G�L�Q�J �W�R 

�W�K�L�V �Y�L�H�Z�� �M�X�G�J�P�H�Q�W�V �D�E�R�X�W �Z�K�H�W�K�H�U �R�U �Q�R�W �V�R�P�H �G�L�V�W�U�L�E�X�W�H�G �E�H�K�D�Y�L�R�U���V�K�D�S�L�Q�J 

system counts as an extended cognitive system should be driven not by any 

�V�F�L�H�Q�W�L�4�F �D�F�F�R�X�Q�W �R�I �F�R�J�Q�L�W�L�R�Q�� �V�L�Q�F�H �V�X�F�K �D�F�F�R�X�Q�W�V �D�U�H �V�W�D�Q�G�D�U�G�O�\ �
�L�Q �W�K�H �J�U�L�S 

�R�I �D �I�R�U�P �R�I �W�K�H�R�U�H�W�L�F�D�O�O�\ �O�R�D�G�H�G �Q�H�X�U�R�F�H�Q�W�U�L�V�P�� ���&�O�D�U�N �…�ƒ�ƒ�‹�E�� �„�ƒ�ˆ���� �E�X�W �U�D�W�K�H�U 

�E�\ �R�X�U �H�Y�H�U�\�G�D�\�� �H�V�V�H�Q�W�L�D�O�O�\ �S�U�H���V�F�L�H�Q�W�L�4�F �V�H�Q�V�H �R�I �Z�K�D�W �F�R�X�Q�W�V �D�V �F�R�J�Q�L�W�L�Y�H�� 

since the “folk [i.e., commonsense] grip on mind and mental state . . . is sur -

�S�U�L�V�L�Q�J�O�\ �O�L�E�H�U�D�O �Z�K�H�Q �L�W �F�R�P�H�V �W�R �M�X�V�W �D�E�R�X�W �H�Y�H�U�\�W�K�L�Q�J �F�R�Q�F�H�U�Q�L�Q�J �P�D�F�K�L�Q-

�H�U�\�� �O�R�F�D�W�L�R�Q�� �D�Q�G �D�U�F�K�L�W�H�F�W�X�U�H�� ���&�O�D�U�N �…�ƒ�ƒ�‹�E�� �„�ƒ�‰���� �&�O�D�U�N���V �F�O�D�L�P �V�W�U�L�N�H�V �P�H �D�V 

�Z�U�R�Q�J ���:�K�H�H�O�H�U �…�ƒ�„�„�E���� �–�Q�G�H�H�G�� �W�K�H�U�H �L�V �J�R�R�G �U�H�D�V�R�Q �W�R �W�K�L�Q�N �W�K�D�W �W�K�H �R�U�G�L�Q�D�U�\ 

attributive practices of the folk presume the within-the-skin internality of cog -

nition. Here is an example that makes the point. If an environmental protester 

�K�D�G �V�W�R�O�H�Q �W�K�H �S�O�D�Q�V �R�I �+�H�D�W�K�U�R�Z �7�H�U�P�L�Q�D�O �ˆ�� �L�Q �D�G�Y�D�Q�F�H �R�I �W�K�H �W�H�U�P�L�Q�D�O �E�H�L�Q�J 

built, the folk would most likely have been interested, and either supportive 

�R�I �W�K�H �D�F�W �R�U �R�X�W�U�D�J�H�G �E�\ �L�W�� �G�H�S�H�Q�G�L�Q�J �R�Q �Z�K�D�W �R�W�K�H�U �E�H�O�L�H�I�V �Z�H�U�H �L�Q �S�O�D�\�� �%�X�W 

presumably none of these attitudes would be held because the folk were con -

�V�L�G�H�U�L�Q�J �W�K�H �Z�K�H�U�H�D�E�R�X�W�V �R�I ���W�R �V�S�H�D�N �O�R�R�V�H�O�\�� �S�D�U�W �R�I �5�L�F�K�D�U�G �5�R�J�H�U�V�� �P�L�Q�G��6

We have now taken a brief stroll down the functionalist route to extended cog -

�Q�L�W�L�R�Q �D�Q�G �K�D�Y�H �K�L�J�K�O�L�J�K�W�H�G ���Z�K�D�W �– �K�D�Y�H �D�U�J�X�H�G �D�U�H�� �W�K�U�H�H �E�X�L�O�G�L�Q�J �E�O�R�F�N�V �R�I 

�W�K�D�W �Y�H�U�V�L�R�Q �R�I �(�[�&—functionalism itself, the parity principle, and the mark of 

�W�K�H �F�R�J�Q�L�W�L�Y�H�� �6�R�� �Z�L�W�K �(�[�&���I�X�Q�F�W�L�R�Q�D�O�L�V�P style in better view, we can now turn 

our attention to those two aforementioned areas of contemporary life within 

which, I think, the notion of extended cognition has the potential to make 

�L�W�V�H�O�I �I�H�O�W�� �Q�D�P�H�O�\ �H�G�X�F�D�W�L�Q�J �D�Q�G �E�X�L�O�G�L�Q�J�� �0�\ �D�O�O���W�R�R���E�U�L�H�I �U�H�5�H�F�W�L�R�Q�V �R�Q �W�K�H�V�H 

�L�V�V�X�H�V �D�U�H�� �R�I �F�R�X�U�V�H�� �H�V�V�H�Q�W�L�D�O�O�\ �W�K�R�V�H �R�I �W�K�H �F�R�Q�F�H�U�Q�H�G �F�L�W�L�]�H�Q�� �V�L�Q�F�H �– �D�P 

certainly no educational theorist and no architect. Like all philosophers, how -

�H�Y�H�U�� �– �I�H�H�O �– �K�D�Y�H �W�K�H �L�Q�D�O�L�H�Q�D�E�O�H �U�L�J�K�W �W�R �J�R �Z�D�G�L�Q�J �D�U�R�X�Q�G �L�Q �R�W�K�H�U �S�H�R�S�O�H���V 

disciplines, although in my case I hope without any imperialistic tendencies. 

My humble goal is only to help �L�Q�L�W�L�D�O�L�]�H what hopefully turns  out to be fruitful 

�G�L�D�O�R�J�X�H�V�� �6�R�� �Z�L�W�K �W�K�D�W �J�R�D�O �L�Q �P�L�Q�G�� �O�H�W���V �E�H�J�L�Q �Z�L�W�K �H�G�X�F�D�W�L�R�Q��

6	 �(�[�D�P�S�O�H �W�D�N�H�Q �I�U�R�P �:�K�H�H�O�H�U �…�ƒ�„�„�E��



����

 �(�G�X�F�D�W�L�Q�J���(�[�W�H�Q�G�H�G���0�L�Q�G�V

Consider the following list of existing and potential examples of performance-

enhancing technology that might be used in educational contexts: pen and 

�S�D�S�H�U�� �V�O�L�G�H �U�X�O�H�V�� �O�L�P�L�W�H�G �F�D�S�D�E�L�O�L�W�\ �J�H�Q�H�U�L�F �F�D�O�F�X�O�D�W�R�U�V �W�K�D�W �K�D�Y�H �Q�R�W �E�H�H�Q 

�O�R�D�G�H�G �Z�L�W�K �D�Q�\ �S�H�U�V�R�Q�D�O�L�]�H�G �D�S�S�O�L�F�D�W�L�R�Q�V�� �U�H�V�W�U�L�F�W�H�G �–�Q�W�H�U�Q�H�W �D�F�F�H�V�V�� �O�D�U�J�H�O�\ 

�X�Q�U�H�V�W�U�L�F�W�H�G �–�Q�W�H�U�Q�H�W �D�F�F�H�V�V �L�Q�F�O�X�G�L�Q�J �W�K�H �X�V�H �R�I �V�R�S�K�L�V�W�L�F�D�W�H�G �V�H�D�U�F�K �H�Q�J�L�Q�H�V�� 

�W�K�H �O�H�D�U�Q�H�U�V�� �R�Z�Q �V�P�D�U�W�S�K�R�Q�H�V�� �V�R�S�K�L�V�W�L�F�D�W�H�G �–�Q�W�H�U�Q�H�W �V�H�D�U�F�K �H�Q�J�L�Q�H�V �P�D�L�Q-

�O�L�Q�H�G �L�Q�W�R �W�K�H �O�H�D�U�Q�H�U�V�� �E�U�D�L�Q�V �Y�L�D �Q�H�X�U�D�O �L�P�S�O�D�Q�W�V�� ���–�W �P�L�J�K�W �V�H�H�P �W�K�D�W �W�K�H �4�Q�D�O 

example here is pure science fantasy, and maybe it is, but it is something that 

�K�D�V �D�W �O�H�D�V�W �E�H�H�Q �G�L�V�F�X�V�V�H�G �K�\�S�R�W�K�H�W�L�F�D�O�O�\ �D�W �*�R�R�J�O�H�� �$�V �*�R�R�J�O�H���V �&�(�2 �(�U�L�F 

�6�F�K�P�L�G�W �P�L�V�F�K�L�H�Y�R�X�V�O�\ �U�H�S�R�U�W�V �L�Q �D �…�ƒ�ƒ�Œ �L�Q�W�H�U�Y�L�H�Z�� �
�6�H�U�J�H�\ �>�%�U�L�Q�@ �D�U�J�X�H�V �W�K�D�W 

�W�K�H �F�R�U�U�H�F�W �W�K�L�Q�J �W�R �G�R �L�V �W�R �M�X�V�W �F�R�Q�Q�H�F�W �>�*�R�R�J�O�H�@ �V�W�U�D�L�J�K�W �W�R �\�R�X�U �E�U�D�L�Q�� �–�Q 

�R�W�K�H�U �Z�R�U�G�V�� �\�R�X �N�Q�R�Z�� �Z�L�U�H �L�W �L�Q�W�R �\�R�X�U �K�H�D�G���������� Given this list, we might echo 

some fears broached earlier, and ask ourselves the following question: assum -

ing that, on average, overall behavioral performance will be better when the 

�S�U�R�4�F�L�H�Q�W �X�V�H �R�I �W�H�F�K�Q�R�O�R�J�\ �L�V �L�Q �S�O�D�F�H�� �G�R�H�V �R�X�U �O�L�V�W �G�H�V�F�U�L�E�H �D �V�O�L�S�S�H�U�\ �V�O�R�S�H 

that marks the creeping degeneration of human intelligence or a progressive 

�L�Q�F�O�L�Q�H �W�K�D�W �V�K�R�Z�V �R�X�U �V�S�H�F�L�H�V �W�K�H �Z�D�\ �W�R �Q�H�Z �F�R�J�Q�L�W�L�Y�H �K�H�L�J�K�W�V�"

One way of focusing the issue here is to ask under what conditions our chil -

�G�U�H�Q���V �L�Q�W�H�O�O�L�J�H�Q�F�H �V�K�R�X�O�G �E�H �I�R�U�P�D�O�O�\ �H�[�D�P�L�Q�H�G�� �V�L�Q�F�H�� �S�U�H�V�X�P�D�E�O�\�� �D�Q�\�R�Q�H 

who thinks that a cognitive reliance on increasingly sophisticated computa -

tional technology signals a degeneration of human intelligence will have a 

tendency not to want to see such technology readily allowed in examination 

�K�D�O�O�V�� �7�K�H�U�H �L�V �Q�R �G�R�X�E�W �W�K�D�W�� �L�Q �V�R�P�H �S�H�U�I�R�U�P�D�Q�F�H���W�H�V�W�L�Q�J �F�R�Q�W�H�[�W�V�� �Z�H �M�X�G�J�H 

the use of performance-enhancing technology to be a kind of cheating. Sport 

�S�U�R�Y�L�G�H�V �R�E�Y�L�R�X�V �L�Q�V�W�D�Q�F�H�V�� �+�H�U�H �L�V �R�Q�H �L�O�O�X�V�W�U�D�W�L�Y�H �F�D�V�H�� �%�R�G�\���O�H�Q�J�W�K �V�Z�L�P-

suits that improve stability and buoyancy, while reducing drag to a minimum, 

�Z�H�U�H �R�X�W�O�D�Z�H�G �E�\ �V�Z�L�P�P�L�Q�J���V �J�R�Y�H�U�Q�L�Q�J �E�R�G�\ �)�–�1�$ ���)�«�G�«�U�D�W�L�R�Q �–�Q�W�H�U�Q�D�W�L�R�Q�D�O�H 

�G�H �1�D�W�D�W�L�R�Q�� �D�I�W�H�U �W�K�H �…�ƒ�ƒ�Œ �:�R�U�O�G �&�K�D�P�S�L�R�Q�V�K�L�S�V�� �–�Q �D�Q �H�D�U�O�L�H�U �M�X�G�J�P�H�Q�W �W�K�D�W 

banned only some suits, but was later extended to include all body-length 

�V�X�L�W�V�� �)�–�1�$ �V�W�D�W�H�G �W�K�D�W �L�W �
�>�Z�L�V�K�H�G�@ �W�R �U�H�F�D�O�O �W�K�H �P�D�L�Q �D�Q�G �F�R�U�H �S�U�L�Q�F�L�S�O�H �W�K�D�W 

swimming is a sport essentially based on the physical performance of the 

athlete.” 8 One might try to export this sort of principle to our target case by 

arguing that “education is a process essentially based on the unaided cogni -

tive performance of the learner,”  with “unaided”  here understood as ruling 

��	 �0 �L�F�K�D�H�O �$�U�U�L�Q�J�W�R�Q�� �L�Q�W�H�U�Y�L�H�Z �Z�L�W�K �(�U�L�F �6�F�K�P�L�G�W�� �
�&�R�Q�Q�H�F�W �–�W �6�W�U�D�L�J�K�W �7�R �<�R�X�U 

�%�U�D�L�Q���� �7�H�F�K �&�U�X�Q�F�K�� �† �6�H�S�W�H�P�E�H�U �…�ƒ�ƒ�Œ�� �K�W�W�S�������W�H�F�K�F�U�X�Q�F�K���F�R�P���…�ƒ�ƒ�Œ���ƒ�Œ���ƒ�†��

google-ceo-eric-schmidt-on-the-future-of-search-connect-it-straight-to-your-brain.

8	 �4�X�R�W�H �U�H�W�U�L�H�Y�H�G �I�U�R�P �K�W�W�S�������Q�H�Z�V���E�E�F���F�R���X�N���V�S�R�U�W�„���K�L���R�O�\�P�S�L�F�B�J�D�P�H�V���Š�Œ�‡�‡�ƒ�‹�‡���V�W�P�� 

�7�K�D�Q�N�V �W�R �$�Q�G�\ �&�O�D�U�N �I�R�U �V�X�J�J�H�V�W�L�Q�J �W�K�L�V �H�[�D�P�S�O�H �W�R �P�H��



����

out the exploitation of external technological resources. �� On the basis of our 

exported principle, any technology that enhances the performance of the 

naked brain would be banned from the examination hall, although of course 

there would be no prohibition on the deployment of such technology as a kind 

�R�I �X�V�H�I�X�O �E�U�D�L�Q���W�U�D�L�Q�L�Q�J �V�F�D�•�R�O�G �W�R �E�H �Z�L�W�K�G�U�D�Z�Q �D�K�H�D�G �R�I �W�K�H �H�[�D�P�L�Q�D�W�L�R�Q��

The foregoing reasoning is, of course, too simple in form. One complication is 

�W�K�D�W �Z�H �D�O�U�H�D�G�\ �S�D�U�W�O�\ �W�H�V�W �R�X�U �F�K�L�O�G�U�H�Q �E�\ �Z�D�\ �R�I �U�H�V�H�D�U�F�K �S�U�R�M�H�F�W�V �D�Q�G �R�W�K�H�U 

longer-term assignments that require the use of sophisticated computational 

�W�H�F�K�Q�R�O�R�J�\�� �H�V�S�H�F�L�D�O�O�\ �W�K�H �–�Q�W�H�U�Q�H�W�� �$�F�N�Q�R�Z�O�H�G�J�L�Q�J �W�K�L�V �S�R�L�Q�W�� �R�Q�H �P�L�J�K�W �V�D�\ 

that the question that concerns us at present is whether or not we should 

allow the same sort of technology to be used in all formal examinations. 

Here one might note that the combination of pen and paper already counts 

as a performance-enhancing technology that enables us to solve cognitive 

�S�U�R�E�O�H�P�V �W�K�D�W �R�X�U �Q�D�N�H�G �E�U�D�L�Q�V �F�R�X�O�G�Q���W ���V�H�H�� �I�R�U �H�[�D�P�S�O�H�� �P�\ �H�D�U�O�L�H�U �H�[�D�P-

�S�O�H �R�I �W�K�H �Z�D�\ �V�X�F�K �W�H�F�K�Q�R�O�R�J�\ �4�J�X�U�H�V �L�Q �P�D�W�K�H�P�D�W�L�F�D�O �U�H�D�V�R�Q�L�Q�J���� �*�L�Y�H�Q �W�K�H 

extra thought that the kind of contemporary technology that currently excites 

�R�X�U �L�Q�W�H�U�H�V�W �L�V�� �L�Q �H�V�V�H�Q�F�H�� �M�X�V�W �P�R�U�H �R�I �W�K�H �S�H�U�I�R�U�P�D�Q�F�H���H�Q�K�D�Q�F�L�Q�J �V�D�P�H 

���D�O�W�K�R�X�J�K �R�I �F�R�X�U�V�H �P�X�F�K �I�D�Q�F�L�H�U �L�Q �Z�K�D�W �L�W �H�Q�D�E�O�H�V �X�V �W�R �G�R���� �R�Q�H �P�L�J�K�W �D�U�J�X�H 

�W�K�D�W �Z�H �D�O�U�H�D�G�\ �K�D�Y�H �D�Q �D�]�U�P�D�W�L�Y�H �D�Q�V�Z�H�U �W�R �R�X�U �T�X�H�V�W�L�R�Q�� �7�K�H �P�R�R�W �S�R�L�Q�W�� 

of course, is whether or not the path from pen and paper to smartphones 

and beyond is smoothly continuous or involves some important conceptual 

transition in relation to the matter at hand. In this context, another observa -

tion becomes relevant, namely that other examples of technology that appear 

�H�D�U�O�L�H�U �R�Q ���L�Q�W�X�L�W�L�Y�H�O�\�� �D�W �W�K�H �O�H�V�V �V�R�S�K�L�V�W�L�F�D�W�H�G �H�Q�G �R�I�� �R�X�U �O�L�V�W ���H���J., generic 

�F�D�O�F�X�O�D�W�R�U�V�� �D�U�H �D�O�U�H�D�G�\ �D�O�O�R�Z�H�G �L�Q �H�[�D�P�L�Q�D�W�L�R�Q �K�D�O�O�V�� �D�W �O�H�D�V�W �I�R�U �F�H�U�W�D�L�Q 

tests . The fact that some technology is already deployed under examina -

�W�L�R�Q �F�R�Q�G�L�W�L�R�Q�V �S�R�L�Q�W�V �W�R �W�K�H �H�[�L�V�W�H�Q�F�H �R�I �G�L�]�F�X�O�W �L�V�V�X�H�V �D�E�R�X�W �Z�K�H�U�H �R�Q �R�X�U 

list of performance-enhancing kit the transition from the permissible to the 

impermissible occurs, and about why that transition happens precisely where 

�L�W �G�R�H�V�� �$�V �Z�H �V�K�D�O�O �V�H�H�� �V�X�F�K �L�V�V�X�H�V �S�U�R�P�S�W �I�X�U�W�K�H�U �T�X�H�V�W�L�R�Q�V �W�K�D�W �U�H�F�H�L�Y�H 

�L�Q�W�H�U�H�V�W�L�Q�J �D�Q�G �F�R�Q�W�U�R�Y�H�U�V�L�D�O �D�Q�V�Z�H�U�V �L�Q �W�K�H �Y�L�F�L�Q�L�W�\ �R�I �(�[�&��

�0�D�Q�\ �I�D�F�W�R�U�V �D�U�H �Q�R �G�R�X�E�W �S�R�W�H�Q�W�L�D�O�O�\ �U�H�O�H�Y�D�Q�W �W�R �W�K�H �N�L�Q�G�V �R�I �L�V�V�X�H�V �M�X�V�W 

�P�H�Q�W�L�R�Q�H�G�� �V�R�P�H �R�I �Z�K�L�F�K �D�U�H �Q�R�W �V�S�H�F�L�4�F �W�R �W�K�H �H�[�S�O�R�L�W�D�W�L�R�Q �R�I �W�K�H �N�L�Q�G �R�I 

�H�[�W�H�U�Q�D�O �W�H�F�K�Q�R�O�R�J�\ �Z�L�W�K �Z�K�L�F�K �Z�H �D�U�H �F�R�Q�F�H�U�Q�H�G�� �)�R�U �H�[�D�P�S�O�H�� �– �V�X�V�S�H�F�W 

���Z�L�W�K�R�X�W�� �D�G�P�L�W�W�H�G�O�\�� �K�D�Y�L�Q�J �G�R�Q�H �D�Q�\ �U�H�V�H�D�U�F�K �E�H�\�R�Q�G �D�V�N�L�Q�J �D �I�H�Z �I�U�L�H�Q�G�V 

�D�Q�G �F�R�O�O�H�D�J�X�H�V�� �W�K�D�W �P�D�Q�\ �S�H�R�S�O�H ���H�G�X�F�D�W�L�R�Q�D�O�L�V�W�V �D�Q�G �W�K�H �J�H�Q�H�U�D�O �S�X�E�O�L�F �D�O�L�N�H�� 

�Z�R�X�O�G �Z�D�Q�W �W�R �S�U�R�K�L�E�L�W �W�K�H �X�V�H �R�I �V�R�P�H ���K�\�S�R�W�K�H�W�L�F�D�O�� �J�H�Q�H�W�L�F�D�O�O�\���W�D�L�O�R�U�H�G��

�W�R���W�K�H���L�Q�G�L�Y�L�G�X�D�O �V�\�Q�W�K�H�W�L�F �F�R�J�Q�L�W�L�Y�H �E�R�R�V�W�H�U �S�L�O�O �W�D�N�H�Q �M�X�V�W �E�H�I�R�U�H �D�Q �H�[�D�P�� 

��	  �7�K�H �F�D�V�H �R�I �Q�H�X�U�D�O �L�P�S�O�D�Q�W�V �W�K�D�W would  enable mainline Google access is tricky to cat -

�H�J�R�U�L�]�H�� �V�L�Q�F�H �V�X�F�K �G�H�Y�L�F�H�V�� �D�O�W�K�R�X�J�K �Q�R�W �R�I �F�R�X�U�V�H �W�K�H �V�H�U�Y�H�U�V �W�K�D�W �W�K�H�\ �Z�R�X�O�G �D�F�F�H�V�V�� 

�Z�R�X�O�G �E�H �O�R�F�D�W�H�G �L�Q�V�L�G�H �W�K�H �F�R�J�Q�L�]�H�U���V �V�N�L�Q�� �7�R �S�X�V�K �R�Q�� �O�H�W���V �M�X�V�W �V�W�L�S�X�O�D�W�H �W�K�D�W �Q�H�X�U�D�O 

implants count as external on the grounds that they are technological enhancements to 

organic intelligence.



����

but would want to allow the use of a performance-enhancing generic natural 

health supplement taken over many months, even if those two strategies 

�K�D�G �H�[�D�F�W�O�\ �W�K�H �V�D�P�H �R�X�W�F�R�P�H �I�R�U �W�K�H �O�H�D�U�Q�H�U �F�R�Q�F�H�U�Q�H�G ���V�D�P�H �J�U�D�G�H�� �Q�R �L�O�O 

�H�•�H�F�W�V �R�Q �K�H�D�O�W�K�� �H�W�F������ �2�Q�H �W�K�R�X�J�K�W �W�K�D�W �P�L�J�K�W �E�H �D�W �Z�R�U�N �K�H�U�H ���D �W�K�R�X�J�K�W 

�W�K�D�W �D�O�V�R �V�H�H�P�V �W�R �4�J�X�U�H �L�Q �T�X�H�V�W�L�R�Q�V �R�I �G�R�S�L�Q�J �L�Q �V�S�R�U�W�V�� �L�V �W�K�D�W �W�D�N�L�Q�J �W�K�H 

long-term natural health supplement is, as its name suggests, a natural way 

�R�I �L�P�S�U�R�Y�L�Q�J �L�Q�W�H�O�O�H�F�W�X�D�O �S�H�U�I�R�U�P�D�Q�F�H�� �Z�K�H�U�H�D�V �W�D�N�L�Q�J �W�K�H �L�P�P�H�G�L�D�W�H���H�•�H�F�W 

�W�D�L�O�R�U�H�G �V�\�Q�W�K�H�W�L�F �S�L�O�O �L�V �D�Q �D�U�W�L�4�F�L�D�O �S�U�R�S�� �%�X�W �Z�K�D�W�H�Y�H�U �S�X�U�F�K�D�V�H �W�K�L�V �N�L�Q�G 

of thinking might have in the supplement-or-pill case, it seems questionable 

when we turn to the use of external technology such as search engines and 

smartphones, or at least it does if we view things from the standpoint of 

�(�[�&�� �–�Q �D�F�W�X�D�O �I�D�F�W�� �L�W �D�O�U�H�D�G�\ �O�R�R�N�V �G�X�E�L�R�X�V �I�U�R�P �W�K�H �O�H�V�V �U�D�G�L�F�D�O �V�W�D�Q�G�S�R�L�Q�W 

�R�I �H�P�E�R�G�L�H�G���H�P�E�H�G�G�H�G �F�R�J�Q�L�W�L�R�Q�� �O�H�W �D�O�R�Q�H �(�[�&�� �7�K�D�W���V �E�H�F�D�X�V�H�� �D�F�F�R�U�G-

�L�Q�J �W�R �E�R�W�K �S�R�V�L�W�L�R�Q�V�� �K�X�P�D�Q �E�H�L�Q�J�V �D�U�H ���W�R �U�H�F�D�O�O �R�Q�F�H �D�J�D�L�Q �&�O�D�U�N���V �S�K�U�D�V�H�� 

�Q�D�W�X�U�D�O �E�R�U�Q �F�\�E�R�U�J�V�� �:�H �K�D�Y�H �H�Y�R�O�Y�H�G �W�R �E�H ���(�[�&���� �R�U �W�R �H�Q�J�D�J�H �L�Q ���H�P�E�R�G�L�H�G��

�H�P�E�H�G�G�H�G �Y�L�H�Z���� �V�K�L�I�W�L�Q�J �K�X�P�D�Q���D�U�W�H�I�D�F�W �F�R�D�O�L�W�L�R�Q�V �R�S�H�U�D�W�L�Q�J �R�Y�H�U �Y�D�U�L�R�X�V 

�W�L�P�H���V�F�D�O�H�V�� �%�X�W �L�I �Z�H �U�H�D�O�O�\ �D�U�H �Q�D�W�X�U�D�O �E�R�U�Q �F�\�E�R�U�J�V�� �W�K�H�Q �W�K�H �X�W�L�O�L�]�D�W�L�R�Q �R�I 

technology to enhance cognitive performance is as natural a feature of human 

existence as digestion or having children. So, on the suggested criterion, such 

�X�W�L�O�L�]�D�W�L�R�Q �Z�R�X�O�G �I�D�O�O �R�Q �W�K�H �S�H�U�P�L�V�V�L�E�O�H �V�L�G�H �R�I �W�K�H �G�L�Y�L�G�H��

It is possible, however, that the supplement-or-pill example introduces a 

�G�L�•�H�U�H�Q�W �V�R�U�W �R�I �F�R�Q�V�L�G�H�U�D�W�L�R�Q�� �Q�D�P�H�O�\ �Z�K�H�W�K�H�U �R�U �Q�R�W �W�K�H �W�H�F�K�Q�R�O�R�J�\ �L�Q �T�X�H�V-

�W�L�R�Q �L�V �J�H�Q�H�U�L�F ���D�Y�D�L�O�D�E�O�H �L�Q �W�K�H �V�D�P�H �I�R�U�P �W�R �D�O�O�� �O�L�N�H �W�K�H �Q�D�W�X�U�D�O �K�H�D�O�W�K �V�X�S�S�O�H-

�P�H�Q�W�� �R�U �L�Q�G�L�Y�L�G�X�D�O�L�]�H�G ���W�D�L�O�R�U�H�G �W�R �W�K�H �L�Q�G�L�Y�L�G�X�D�O�� �O�L�N�H �W�K�H �V�\�Q�W�K�H�W�L�F �S�L�O�O���� �8�V�L�Q�J 

this distinction as a way of cutting the cake, one might argue that generic 

�W�H�F�K�Q�R�O�R�J�\ ���H���J���� �X�Q�U�H�V�W�U�L�F�W�H�G �–�Q�W�H�U�Q�H�W �D�F�F�H�V�V �Y�L�D �D �V�K�D�U�H�G �V�H�D�U�F�K �H�Q�J�L�Q�H�� 

�L�V �S�H�U�P�L�V�V�L�E�O�H �L�Q �D�Q �H�[�D�P �V�H�W�W�L�Q�J�� �E�X�W �L�Q�G�L�Y�L�G�X�D�O�L�]�H�G �W�H�F�K�Q�R�O�R�J�\ ���H���J���� �W�K�H 

�O�H�D�U�Q�H�U���V �R�Z�Q �V�P�D�U�W�S�K�R�Q�H�� �O�R�D�G�H�G �Z�L�W�K �S�H�U�V�R�Q�D�O�O�\ �R�U�J�D�Q�L�]�H�G �L�Q�I�R�U�P�D�W�L�R�Q�� �L�V 

�Q�R�W�� �2�Q�F�H �D�J�D�L�Q�� �K�R�Z�H�Y�H�U�� �W�K�H �W�U�X�W�K �R�I �(�[�& �Z�R�X�O�G �F�D�V�W �G�R�X�E�W �R�Q �W�K�H �S�U�R�S�R�V�H�G 

reasoning. One factor that will plausibly play a role in determining whether or 

�Q�R�W �D �S�D�U�W�L�F�X�O�D�U �H�[�W�H�U�Q�D�O �H�O�H�P�H�Q�W �L�V �M�X�G�J�H�G �W�R �E�H �D �S�U�R�S�H�U �S�D�U�W �R�I �D�Q �H�[�W�H�Q�G�H�G 

cognitive architecture is the functional and informational integration of that 

element with the other elements concerned, including of course those located 

in the brain. This integration will depend partly on the extent to which some 

�H�[�W�H�U�Q�D�O �H�O�H�P�H�Q�W �L�V �F�R�Q�4�J�X�U�H�G �V�R �D�V �W�R �L�Q�W�H�U�O�R�F�N �V�H�D�P�O�H�V�V�O�\ �Z�L�W�K �W�K�H �G�H�V�L�U�H�V�� 

�S�U�H�I�H�U�H�Q�F�H�V �D�Q�G �R�W�K�H�U �S�H�U�V�R�Q�D�O�L�W�\ �W�U�D�L�W�V �W�K�D�W �D�U�H �U�H�D�O�L�]�H�G �Z�L�W�K�L�Q �W�K�H �U�H�V�W �R�I 

�W�K�H �F�R�J�Q�L�W�L�Y�H �V�\�V�W�H�P�� �D �V�\�V�W�H�P �Z�K�L�F�K�� �R�I �F�R�X�U�V�H�� �D�F�F�R�U�G�L�Q�J �W�R �W�K�H �(�[�& �W�K�H�R�U�L�V�W�� 

may itself be extended.

�)�R�U �H�[�D�P�S�O�H�� �F�R�P�S�D�U�H �D �P�R�E�L�O�H �D�S�S�O�L�F�D�W�L�R�Q �W�K�D�W �U�H�F�R�P�P�H�Q�G�V �P�X�V�L�F �W�R �\�R�X 

purely on the basis of genre allocations with one whose recommendations are 

shaped by an evolving model not only of the kinds of purchases that you, as an 

individual, have made, but also of various psychological, emotional, political, 



����

and aesthetic patterns that your music-buying and other ongoing behavior 

�L�Q�V�W�D�Q�W�L�D�W�H�V�� �–�W �V�H�H�P�V �W�K�D�W�� �L�I �D �V�X�L�W�H �R�I �D�G�G�L�W�L�R�Q�D�O �F�R�Q�G�L�W�L�R�Q�V �Z�H�U�H �L�Q �S�O�D�F�H ���H���J���� 

real-time access of the applications when needed, a reliable pattern of largely 

�X�Q�F�U�L�W�L�F�D�O �G�H�S�H�Q�G�H�Q�F�H �R�Q �W�K�H �U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V �P�D�G�H���� �W�K�H�Q �W�K�H �L�Q�G�L�Y�L�G�X�D�O�L�]�D-

tion demonstrated by the second program raises the chances that it deserves 

�W�R �E�H �F�R�X�Q�W�H�G �D�V �S�D�U�W �R�I �\�R�X�U �F�R�J�Q�L�W�L�Y�H �V�\�V�W�H�P ���D�V �S�D�U�W�O�\ �U�H�D�O�L�]�L�Q�J �V�R�P�H �R�I 

�\�R�X�U �E�H�O�L�H�I�V �D�Q�G �G�H�V�L�U�H�V���� �%�X�W �L�I �W�K�D�W �L�V �U�L�J�K�W�� �W�K�H�Q�� �I�U�R�P �W�K�H �V�W�D�Q�G�S�R�L�Q�W �R�I �(�[�&�� 

it is hard to see how the individual tailoring of an item of technology can be 

�D �V�X�]�F�L�H�Q�W �U�H�D�V�R�Q �W�R �S�U�R�K�L�E�L�W �W�K�H �X�V�H �R�I �W�K�D�W �L�W�H�P �L�Q �D�Q �H�[�D�P�L�Q�D�W�L�R�Q�� �6�X�F�K 

tailoring will, if other conditions are met, be part of an evidential package 

�Z�K�L�F�K ���W�R �H�P�S�O�R�\ �Z�K�D�W �L�V�� �S�H�U�K�D�S�V�� �D�Q �R�Y�H�U�O�\ �F�U�X�G�H �I�R�U�P�X�O�D�W�L�R�Q�� �L�Q�G�L�F�D�W�H�V �W�K�D�W 

�W�K�H �W�H�F�K�Q�R�O�R�J�\ �L�Q �T�X�H�V�W�L�R�Q �F�R�X�Q�W�V �D�V �S�D�U�W �R�I �W�K�H �O�H�D�U�Q�H�U���V �P�L�Q�G�� �D�Q�G �V�X�U�H�O�\ �Z�H 

�Z�D�Q�W �W�R �D�O�O�R�Z �W�K�D�W �L�Q�W�R �W�K�H �H�[�D�P�L�Q�D�W�L�R�Q �K�D�O�O�� �)�U�R�P �W�K�H �V�W�D�Q�G�S�R�L�Q�W �R�I �(�[�&�� �W�K�H�Q�� 

�W�K�H�U�H �V�H�H�P�V �W�R �E�H �Q�R �J�R�R�G �U�H�D�V�R�Q �E�D�V�H�G �S�X�U�H�O�\ �R�Q �L�Q�G�L�Y�L�G�X�D�O�L�]�D�W�L�R�Q �W�R �E�D�Q 

sophisticated personal technology such as smartphones from any examina -

tion hall.

In response to this, someone might point out that our current examination 

�U�X�O�H�V�� �Z�K�L�F�K �V�R�P�H�W�L�P�H�V �D�O�O�R�Z �F�H�U�W�D�L�Q �L�W�H�P�V �R�I �W�H�F�K�Q�R�O�R�J�\ ���H���J���� �J�H�Q�H�U�L�F �F�D�O�F�X�O�D-

�W�R�U�V�� �W�R �E�H �X�V�H�G �L�Q �H�[�D�P�L�Q�D�W�L�R�Q �K�D�O�O�V�� �D�U�H �W�K�H �U�H�V�X�O�W �R�I �F�R�Q�W�H�[�W���G�H�S�H�Q�G�H�Q�W �G�H�F�L-

sions regarding what it is that we are testing for. Thus, using a calculator might 

�T�X�D�O�L�I�\ �D�V �F�K�H�D�W�L�Q�J �L�Q �R�Q�H �V�R�U�W �R�I �P�D�W�K�H�P�D�W�L�F�V �H�[�D�P�L�Q�D�W�L�R�Q ���L�Q �Z�K�L�F�K �Z�H �D�U�H 

�W�H�V�W�L�Q�J �I�R�U �E�D�V�L�F �P�D�W�K�H�P�D�W�L�F�D�O �D�E�L�O�L�W�L�H�V���� �E�X�W �E�H �S�H�U�I�H�F�W�O�\ �D�F�F�H�S�W�D�E�O�H �L�Q �D�Q�R�W�K�H�U 

���L�Q �Z�K�L�F�K �Z�H �D�U�H �W�H�V�W�L�Q�J �I�R�U �D �P�R�U�H �D�G�Y�D�Q�F�H�G �D�S�S�O�L�F�D�W�L�R�Q �R�I �P�D�W�K�H�P�D�W�L�F�D�O �U�H�D-

�V�R�Q�L�Q�J���� �$�O�W�K�R�X�J�K �W�K�L�V �P�L�J�K�W �Z�H�O�O �E�H �W�U�X�H�� �L�W �V�H�H�P�V�� �D�W �4�U�V�W �V�L�J�K�W�� �W�K�D�W �W�K�H �(�[�&��

�G�U�L�Y�H�Q �U�H�D�V�R�Q�L�Q�J �W�K�D�W �P�D�N�H�V �L�W �D�F�F�H�S�W�D�E�O�H �W�R �X�W�L�O�L�]�H �W�K�R�V�H �L�W�H�P�V �R�I �W�H�F�K�Q�R�O�R�J�\ 

that achieve cognitive status, because they are dynamically integrated into 

�W�K�H �U�L�J�K�W �V�R�U�W�V �R�I �F�D�X�V�D�O �O�R�R�S�V�� �Z�L�O�O �H�Q�M�R�\ �D �S�U�L�R�U�L�W�\ �R�Y�H�U �D�Q�\ �G�H�F�L�V�L�R�Q�V �E�D�V�H�G 

�R�Q �W�K�H �F�R�Q�W�H�Q�W �R�I �S�D�U�W�L�F�X�O�D�U �H�[�D�P�V�� �$�I�W�H�U �D�O�O�� �W�R �U�H�S�O�D�\ �W�K�H �S�R�L�Q�W �P�D�G�H �M�X�V�W �D 

�I�H�Z �V�H�Q�W�H�Q�F�H�V �D�J�R�� �I�U�R�P �W�K�H �V�W�D�Q�G�S�R�L�Q�W �R�I �(�[�&�� �W�K�H �W�H�F�K�Q�R�O�R�J�\ �L�Q �T�X�H�V�W�L�R�Q �K�D�V 

�E�H�H�Q �L�Q�F�R�U�S�R�U�D�W�H�G �L�Q�W�R �W�K�H �O�H�D�U�Q�H�U���V �F�R�J�Q�L�W�L�Y�H �D�U�F�K�L�W�H�F�W�X�U�H ���F�U�X�G�H�O�\�� �L�W �L�V �S�D�U�W 

�R�I �K�H�U �P�L�Q�G���� �D�Q�G �W�K�D�W �L�V �W�K�H �Y�H�U�\ �
�W�K�L�Q�J���� �L�W �V�H�H�P�V�� �W�K�D�W �Z�H �D�U�H �H�Q�G�H�D�Y�R�U�L�Q�J �W�R 

examine.

Once again, however, things are not quite so simple. This becomes clear once 

�Z�H �U�H�F�R�J�Q�L�]�H �W�K�D�W �W�K�H �V�X�S�S�R�U�W�H�U �R�I �(�[�& �Z�L�O�O �E�H �G�U�L�Y�H�Q �W�R �D�V�N �D �V�O�L�J�K�W�O�\ �G�L�•�H�U-

�H�Q�W �T�X�H�V�W�L�R�Q �W�K�D�Q �
�:�K�D�W �D�U�H �Z�H �W�H�V�W�L�Q�J �I�R�U�"�� �6�K�H �Z�L�O�O �Z�D�Q�W �W�R �D�V�N�� �
�:�K�D�W �D�U�H 

�Z�H �W�H�V�W�L�Q�J�"�� �7�R �V�H�H �Z�K�\ �W�K�L�V �L�V�� �U�H�F�D�O�O �W�K�H �S�D�U�L�W�\ �G�U�L�Y�H�Q �D�U�J�X�P�H�Q�W �I�R�U �(�[�& �D�Q�G 

�W�K�H �D�F�F�R�P�S�D�Q�\�L�Q�J �F�R�P�P�L�W�P�H�Q�W �W�R �P�X�O�W�L�S�O�H �U�H�D�O�L�]�D�E�L�O�L�W�\�� �7�K�H�V�H �L�Q�G�L�F�D�W�H �W�K�D�W�� 

�I�R�U �(�[�& �D�V �– �K�D�Y�H �F�K�D�U�D�F�W�H�U�L�]�H�G �L�W�� �W�K�H �V�D�P�H �W�\�S�H���L�G�H�Q�W�L�4�H�G �S�V�\�F�K�R�O�R�J�L�F�D�O �V�W�D�W�H 

�R�U �S�U�R�F�H�V�V�� �D�V �V�S�H�F�L�4�H�G �I�X�Q�F�W�L�R�Q�D�O�O�\�� �Z�L�O�O �R�I�W�H�Q �E�H �U�H�D�O�L�]�D�E�O�H �L�Q �H�L�W�K�H�U �D �S�X�U�H�O�\ 

organic medium or in one that involves an integrated combination of organic 

�D�Q�G �Q�R�Q���R�U�J�D�Q�L�F �V�W�U�X�F�W�X�U�H�V�� �6�R�� �Q�R�W�K�L�Q�J �L�Q �(�[�& �U�X�O�H�V �R�X�W �W�K�H �L�G�H�D �W�K�D�W �F�R�J�Q�L-

�W�L�R�Q �P�D�\ �V�R�P�H�W�L�P�H�V �E�H �D �Z�K�R�O�O�\ �L�Q�W�H�U�Q�D�O �D�•�D�L�U�� �Z�K�L�F�K �P�H�D�Q�V �W�K�D�W �Q�R�W�K�L�Q�J �L�Q 



����

�(�[�& �U�X�O�H�V �R�X�W �W�K�H �I�X�U�W�K�H�U �L�G�H�D �W�K�D�W �H�Y�H�Q �W�K�R�X�J�K �D �S�H�U�V�R�Q���V �F�R�J�Q�L�W�L�Y�H �V�\�V�W�H�P 

is sometimes extended, we might sometimes want to test the performance 

of her cognitive capacities under non-extended conditions. In other words, 

sometimes, we might still want to test the naked brain rather than the organic-

technological hybrid. Where this is the case, we will want to ban the use of 

technology from the examination hall.

That said, one needs to be clear about what the motivation might be for 

�W�H�V�W�L�Q�J �W�K�H �X�Q�D�G�R�U�Q�H�G �L�Q�Q�H�U�� �$�I�W�H�U �D�O�O�� �W�K�H �H�[�S�H�U�L�P�H�Q�W�D�O �U�H�V�X�O�W�V �G�H�V�F�U�L�E�H�G �D�W 

the beginning of this paper indicate that when learners expect information 

�W�R �E�H �U�H�D�G�L�O�\ �D�Q�G �U�H�O�L�D�E�O�\ �D�Y�D�L�O�D�E�O�H �I�U�R�P �D�Q �H�[�W�H�U�Q�D�O �U�H�V�R�X�U�F�H ���V�X�F�K �D�V �W�K�H 

�–�Q�W�H�U�Q�H�W���� �W�K�H�\ �D�U�H �P�R�U�H �O�L�N�H�O�\ �W�R �U�H�P�H�P�E�H�U �Z�K�H�U�H �W�R �4�Q�G �W�K�D�W �L�Q�I�R�U�P�D�W�L�R�Q 

�W�K�D�Q �W�K�H �G�H�W�D�L�O�V �R�I �W�K�H �L�Q�I�R�U�P�D�W�L�R�Q �L�W�V�H�O�I�� �7�K�L�V �F�R�J�Q�L�W�L�Y�H �S�U�R�4�O�H �V�H�H�P�V �H�Q�W�L�U�H�O�\ 

�D�S�S�U�R�S�U�L�D�W�H �I�R�U �D �Z�R�U�O�G �L�Q �Z�K�L�F�K �W�K�H �V�N�L�O�O �R�I �E�H�L�Q�J �D�E�O�H �W�R �4�Q�G�� �L�Q �U�H�D�O �W�L�P�H�� 

�W�K�H �U�L�J�K�W �Q�H�W�Z�R�U�N�H�G �L�Q�I�R�U�P�D�W�L�R�Q ���Q�R�W �M�X�V�W �I�D�F�W�V�� �E�X�W �L�Q�I�R�U�P�D�W�L�R�Q �D�E�R�X�W �K�R�Z 

�W�R �V�R�O�Y�H �S�U�R�E�O�H�P�V�� �L�V �D�U�J�X�D�E�O�\ �P�R�U�H �L�P�S�R�U�W�D�Q�W �W�K�D�Q �E�H�L�Q�J �D�E�O�H �W�R �U�H�W�D�L�Q �V�X�F�K 

�L�Q�I�R�U�P�D�W�L�R�Q �L�Q �R�Q�H���V �R�U�J�D�Q�L�F �P�H�P�R�U�\�� �–�Q �V�X�F�K �D �Z�R�U�O�G�� �Z�K�L�F�K �L�V �R�X�U �Z�R�U�O�G�� �W�K�H 

brain emerges as a locus of adaptive plasticity, a control system for embodied 

skills and capacities that enable the real-time recruitment and divestment of 

�W�H�F�K�Q�R�O�R�J�\ �L�Q �S�U�R�E�O�H�P���V�R�O�Y�L�Q�J �V�F�H�Q�D�U�L�R�V�� �$�V �V�X�F�K�� �D�Q�G �I�U�R�P �W�K�H �V�W�D�Q�G�S�R�L�Q�W 

�R�I �(�[�&�� �W�K�H �E�U�D�L�Q �L�V �P�R�V�W �L�O�O�X�P�L�Q�D�W�L�Q�J�O�\ �F�R�Q�F�H�S�W�X�D�O�L�]�H�G �D�V �R�Q�H �H�O�H�P�H�Q�W���D�O�E�H�L�W 

the core persisting element—in sequences of dynamically constructed and 

temporarily instantiated extended cognitive systems. Perhaps what we ought 

to focus on, then, is the education of those hybrid assemblages, a focus that  is 

entirely consistent with the goal of endowing the brain with the skills it needs 

�W�R �E�H �D�Q �H�•�H�F�W�L�Y�H �F�R�Q�W�U�L�E�X�W�R�U �W�R �V�X�F�K �D�V�V�H�P�E�O�D�J�H�V�� �)�U�R�P �W�K�L�V �S�H�U�V�S�H�F�W�L�Y�H�� �R�I 

course, there are extremely good reasons to support the increased presence 

of technology in the examination hall. Moreover, it should be clear that, if 

�(�[�& �L�V �U�L�J�K�W�� �W�K�H�Q �W�K�H �O�L�V�W �R�I �W�H�F�K�Q�R�O�R�J�L�F�D�O �H�Q�W�D�Q�J�O�H�P�H�Q�W�V �Z�L�W�K�L�Q �H�G�X�F�D�W�L�R�Q�D�O 

�F�R�Q�W�H�[�W�V �Z�L�W�K �Z�K�L�F�K �Z�H �E�H�J�D�Q �W�K�L�V �V�H�F�W�L�R�Q �U�H�5�H�F�W�V �Q�R�W �W�K�H �J�U�D�G�X�D�O �G�H�P�L�V�H 

of human intelligence in the age of clever computational kits, but rather our 

ongoing evolution as the organic-technological hybrids that we are, and that 

we have always been.

�'�Z�H�O�O�H�U�V���R�Q���W�K�H���7�K�U�H�V�K�R�O�G

“I go up,” said the elevator, “or down.”  

�
�*�R�R�G���� �V�D�L�G �=�D�S�K�R�G�� �
�:�H���U�H �J�R�L�Q�J �X�S���� 

“Or down,” the elevator reminded him.  

�
�<�H�D�K�� �2�.�� �X�S �S�O�H�D�V�H���� �7�K�H�U�H �Z�D�V �D �P�R�P�H�Q�W �R�I �V�L�O�H�Q�F�H�� 

�
�'�R�Z�Q���V �Y�H�U�\ �Q�L�F�H���� �V�X�J�J�H�V�W�H�G �W�K�H �H�O�H�Y�D�W�R�U �K�R�S�H�I�X�O�O�\�� 

�
�2�K �\�H�D�K�"�� 

“Super.”  

�
�*�R�R�G���� �V�D�L�G �=�D�S�K�R�G�� �
�1�R�Z �Z�L�O�O �\�R�X �W�D�N�H �X�V �X�S�"�� 



����

“May I ask you,” inquired the elevator in its sweetest, most reasonable 

�Y�R�L�F�H�� �
�L�I �\�R�X���Y�H �F�R�Q�V�L�G�H�U�H�G �D�O�O �W�K�H �S�R�V�V�L�E�L�O�L�W�L�H�V �W�K�D�W �G�R�Z�Q �P�L�J�K�W �R�•�H�U 

�\�R�X�"��

The preceding dialog is a conversation  �E�H�W�Z�H�H�Q �=�D�S�K�R�G �%�H�H�E�O�H�E�U�R�[ �D�Q�G �D�Q 

�H�O�H�Y�D�W�R�U �G�H�V�L�J�Q�H�G �E�\ �W�K�H �6�L�U�L�X�V �&�\�E�H�U�Q�H�W�L�F�V �&�R�U�S�R�U�D�W�L�R�Q�� �I�U�R�P �7�K�H �5�H�V�W�D�X�U�D�Q�W 

�D�W �W�K�H �(�Q�G �R�I �W�K�H �8�Q�L�Y�H�U�V�H �E�\ �'�R�X�J�O�D�V �$�G�D�P�V������

Increasingly, architects will be designing buildings that, via embedded compu -

tational systems, are able to autonomously modify the spatial and cognitive 

environments of the people dwelling within them, in the light of what those 

buildings “believe” about the needs, goals , and desires of the people con -

cerned. In other words, we are about to enter an era of intelligent architecture. 

Given our present concerns, the advent of such buildings invites the following 

question, for which I shall try to provide a preliminary answer: what is the rela -

�W�L�R�Q�V�K�L�S �E�H�W�Z�H�H�Q �(�[�& �D�Q�G �W�K�H �Z�D�\ �L�Q �Z�K�L�F�K �Z�H �X�Q�G�H�U�V�W�D�Q�G �D�Q�G �F�R�Q�F�H�S�W�X�D�O�L�]�H 

�R�X�U �F�R�J�Q�L�W�L�Y�H �U�H�O�D�W�L�R�Q�V�K�L�S�V �Z�L�W�K �L�Q�W�H�O�O�L�J�H�Q�W �E�X�L�O�G�L�Q�J�V�"

�7�R �I�R�F�X�V �R�X�U �D�W�W�H�Q�W�L�R�Q�� �O�H�W���V �J�H�W �F�O�H�D�U�H�U �D�E�R�X�W �W�K�H �L�Q�W�H�O�O�L�J�H�Q�W �D�U�F�K�L�W�H�F�W�X�U�H �F�R�Q-

�F�H�S�W�� �D�Q�G �L�O�O�X�V�W�U�D�W�H �L�W �Z�L�W�K �V�R�P�H �H�[�D�P�S�O�H�V�� �$�I�W�H�U �D �F�D�U�H�I�X�O �V�X�U�Y�H�\ �D�Q�G �D�Q�D�O�\�V�L�V�� 

�6�K�H�U�E�L�Q�L �D�Q�G �.�U�D�Z�F�]�\�N ���6�K�H�U�E�L�Q�L �D�Q�G �.�U�D�Z�F�]�\�N �…�ƒ�ƒ�‡�� �„�ˆ�ƒ�� �G�H�4�Q�H �D�Q �L�Q�W�H�O�O�L�J�H�Q�W 

�E�X�L�O�G�L�Q�J �D�V �R�Q�H �
�W�K�D�W �K�D�V �W�K�H �D�E�L�O�L�W�\ �W�R �U�H�V�S�R�Q�G ���R�X�W�S�X�W�� �R�Q �W�L�P�H �D�F�F�R�U�G�L�Q�J 

to processed information that is measured and received from exterior and 

interior environments by multi-input information detectors and sources to 

�D�F�K�L�H�Y�H �X�V�H�U�V�� �Q�H�H�G�V �D�Q�G �Z�L�W�K �W�K�H �D�E�L�O�L�W�\ �W�R �O�H�D�U�Q���� �1�R�W�L�F�H �W�K�D�W �6�K�H�U�E�L�Q�L �D�Q�G 

�.�U�D�Z�F�]�\�N���V �G�H�4�Q�L�W�L�R�Q �L�Q�F�O�X�G�H�V �W�K�H �U�H�T�X�L�U�H�P�H�Q�W �W�K�D�W �W�K�H �E�X�L�O�G�L�Q�J �V�K�R�X�O�G �E�H 

�D�E�O�H �W�R �O�H�D�U�Q�� �L���H���� �D�G�M�X�V�W �L�W�V �U�H�V�S�R�Q�V�H�V �R�Y�H�U �W�L�P�H �V�R �D�V �W�R �S�U�R�Y�L�G�H �W�K�H �U�L�J�K�W 

environments for its users as and when those users need them. The idea that 

some sort of capacity to learn is a necessary condition for a building to be 

intelligent is one way of separating out the intelligent building concept from 

closely related notions, such as those of responsive architecture and kinetic 

architecture. The term “responsive architecture” applies to buildings that 

have the ability to respond to the needs of users. The term “kinetic architec -

ture” applies to “buildings, or building components, with variable location or 

�P�R�E�L�O�L�W�\�� �D�Q�G���R�U �Y�D�U�L�D�E�O�H �J�H�R�P�H�W�U�\ �R�U �P�R�Y�H�P�H�Q�W�� ���)�R�[ �D�Q�G �<�H�K �…�ƒ�„�„�� �…���� The 

variability involved in kinetic architecture may involve nothing more than 

�R�S�H�Q�L�Q�J �D �G�R�R�U �R�U �Z�L�Q�G�R�Z�� �E�X�W �L�W �P�D�\ �L�Q�Y�R�O�Y�H �P�R�Y�L�Q�J �D �P�D�M�R�U �V�W�U�X�F�W�X�U�H �Z�K�L�F�K�� 

in the limit, may be the whole building. The key thought behind the “separat -

ing out” move here is that not all responsive buildings, and not all kinetic 

buildings qualify as intelligent, since in some cases the responsiveness and/

or the kinetic properties of those buildings will be the result of “unintelligent” 

�S�U�R�F�H�V�V�H�V �V�X�F�K �D�V �G�L�U�H�F�W�� �X�Q�P�R�G�L�4�D�E�O�H �O�L�Q�N�V �E�H�W�Z�H�H�Q �V�H�Q�V�R�U�V �D�Q�G �P�R�W�R�U�V ���F�I�� 

the idea that genuine intelligence in animals and humans requires more than 

���� 	 �– �K�D�Y�H �V�W�R�O�H�Q �W�K�H �X�V�H �R�I �W�K�L�V �T�X�R�W�D�W�L�R�Q �I�U�R�P �+�D�T�X�H �…�ƒ�ƒ�‰��



����

�K�D�U�G���Z�L�U�H�G �V�W�L�P�X�O�X�V���U�H�V�S�R�Q�V�H �F�R�Q�Q�H�F�W�L�R�Q�V���� �/�H�D�U�Q�L�Q�J �L�V �R�Q�H �Z�D�\ �W�R �V�H�F�X�U�H �W�K�H 

right kind of “inner” mediation.

�$�J�D�L�Q�V�W �W�K�L�V �F�R�Q�F�H�S�W�X�D�O �E�D�F�N�G�U�R�S�� �F�R�Q�V�L�G�H�U �I�R�X�U �H�[�D�P�S�O�H�V �R�I �D�F�W�X�D�O�� �S�O�D�Q�Q�H�G, 

and exploratory buildings that are arrayed along a spectrum from mere 

responsive/kinetic architecture to intelligent architecture.

��	 �%�X�L�O�W �L�Q ���������� �W�K�H �+�H�O�L�R�W�U�R�S�H�� �G�H�V�L�J�Q�H�G �E�\ �5�R�O�I �'�L�V�F�K�� �L�V �D �N�L�Q�H�W�L�F �E�X�L�O�G�L�Q�J �L�Q 

�)�U�H�L�E�X�U�J �W�K�D�W�� �X�V�L�Q�J �V�R�O�D�U �W�U�D�F�N�H�U�V�� �U�R�W�D�W�H�V �V�R �D�V �W�R �I�R�O�O�R�Z �W�K�H �V�X�Q�� �W�K�H�U�H�E�\ 

�P�D�[�L�P�L�]�L�Q�J �L�W�V �D�F�F�H�V�V �W�R �V�R�O�D�U �H�Q�H�U�J�\ �D�Q�G �K�H�O�S�L�Q�J �W�R �P�L�Q�L�P�L�]�H �L�W�V �K�H�D�W�L�Q�J 

�H�Q�H�U�J�\ �G�H�P�D�Q�G�V �I�U�R�P �R�W�K�H�U �V�R�X�U�F�H�V�� �7�K�H �+�H�O�L�R�W�U�R�S�H �Z�D�V �W�K�H �4�U�V�W �E�X�L�O�G�L�Q�J 

in the world to generate  more energy than it uses. ����

��	 �7�K�H �&�\�E�H�U�W�H�F�W�X�U�H �(�J�J �L�V �D �S�U�R�M�H�F�W�H�G �E�X�L�O�G�L�Q�J�� �G�H�V�L�J�Q�H�G �E�\ �-�D�P�H�V �/�D�Z 

Cybertecture, to be located in Mumbai. ����  The building combines various 

intelligent, interactive, and multimedia systems to create an adapted and 

adaptable environment. Here are two examples: The bathrooms contain a 

�V�\�V�W�H�P �W�K�D�W �P�R�Q�L�W�R�U�V �D�Q�G �U�H�F�R�U�G�V �F�H�U�W�D�L�Q �G�D�W�D �L�Q�G�L�F�D�W�L�Y�H �R�I �W�K�H �L�Q�K�D�E�L�W�D�Q�W�V�� 

�K�H�D�O�W�K ���H���J���� �E�O�R�R�G �S�U�H�V�V�X�U�H�� �Z�H�L�J�K�W���� �G�D�W�D �Z�K�L�F�K �P�D�\ �O�D�W�H�U �E�H �U�H�F�R�Y�H�U�H�G �D�Q�G 

�I�R�U�Z�D�U�G�H�G �W�R �D �G�R�F�W�R�U�� �W�K�H �L�Q�K�D�E�L�W�D�Q�W�V�� �Z�R�U�N�L�Q�J �V�S�D�F�H�V �P�D�\ �E�H �F�X�V�W�R�P�L�]�H�G 

�W�R �R�S�W�L�P�L�]�H �L�Q�G�L�Y�L�G�X�D�O �H�[�S�H�U�L�H�Q�F�H ���H���J���� �W�K�H �D�F�W�X�D�O �Y�L�H�Z �F�D�Q �E�H �U�H�S�O�D�F�H�G �E�\ 

�U�H�D�O���W�L�P�H �Y�L�U�W�X�D�O �V�F�H�Q�H�U�\ �U�H�W�U�L�H�Y�H�G �I�U�R�P �D�O�O �R�Y�H�U �W�K�H �Z�R�U�O�G����

��	 Taking on the challenge of creating buildings in which the elderly can con -

�W�L�Q�X�H �W�R �O�L�Y�H �D�W �K�R�P�H�� �W�K�H �$�P�E�L�H�Q�W �$�V�V�L�V�W�H�G �/�L�Y�L�Q�J �5�H�V�H�D�U�F�K �'�H�S�D�U�W�P�H�Q�W �D�W 

�W�K�H �)�U�D�X�Q�K�R�I�H�U �–�Q�V�W�L�W�X�W�H �I�R�U �(�[�S�H�U�L�P�H�Q�W�D�O �6�R�I�W�Z�D�U�H �(�Q�J�L�Q�H�H�U�L�Q�J �L�Q �.�D�L�V�H�U-

slautern designed an intelligent embedded system that monitors the behav -

�L�R�U �R�I �D �E�X�L�O�G�L�Q�J���V �L�Q�K�D�E�L�W�D�Q�W�V�� �Y�L�D �D �Q�H�W�Z�R�U�N �R�I �K�L�G�G�H�Q �V�H�Q�V�R�U�V ���.�O�H�L�Q�E�H�U�J�H�U 

�H�W �D�O�� ���������� ������������������ �7�K�L�V �Q�H�W�Z�R�U�N �L�G�H�Q�W�L�4�H�V �D�Q�G �D�V�V�H�V�V�H�V �U�L�V�N �V�L�W�X�D�W�L�R�Q�V 

���H���J���� �V�R�P�H�R�Q�H �K�D�Y�L�Q�J �D �I�D�O�O���� �D�Q�G �U�H�S�R�U�W�V �W�R �D �F�R�Q�W�U�R�O �F�H�Q�W�H�U�� �D�O�O�R�Z�L�Q�J�� �V�D�\�� 

�W�K�H �D�X�W�R�P�D�W�L�F �Q�R�W�L�4�F�D�W�L�R�Q �R�I �D �G�H�V�L�J�Q�D�W�H�G �F�R�Q�W�D�F�W�� �–�Q �D�G�G�L�W�L�R�Q�� �Y�D�U�L�R�X�V �L�Q�W�H�O-

ligent systems autonomously modify the environment to reduce risk. Thus, 

�W�K�H �E�D�W�K�U�R�R�P �K�D�V �D �W�R�L�O�H�W �W�K�D�W �U�H�F�R�J�Q�L�]�H�V �W�K�H �X�V�H�U �D�Q�G �D�G�M�X�V�W�V �L�W�V�H�O�I �W�R �E�H 

at the appropriate height, and a mirror with illuminated pictograms that 

are designed to structure the activities of easily confused occupants by, for 

instance, guiding them to brush their teeth, wash, or take medication.

��	 �–�Q �W�K�H �H�[�S�O�R�U�D�W�R�U�\ �D�U�F�K�L�W�H�F�W�X�U�D�O �S�U�R�M�H�F�W �(�Y�R�O�Y�L�Q�J �6�R�Q�L�F �(�Q�Y�L�U�R�Q�P�H�Q�W�� 

�G�H�Y�H�O�R�S�H�G �E�\ �+�D�T�X�H �D�Q�G �'�D�Y�L�V ���+�D�T�X�H �������� ���� �S�H�R�S�O�H �Z�D�O�N �D�U�R�X�Q�G �L�Q�V�L�G�H 

�D�Q �D�F�R�X�V�W�L�F�D�O�O�\���F�R�X�S�O�H�G �
�V�S�D�W�L�D�O�L�]�H�G�� �Q�H�X�U�D�O �Q�H�W�Z�R�U�N ���D �V�S�D�W�L�D�O �Z�H�E �R�I 

�L�Q�W�H�U�F�R�Q�Q�H�F�W�H�G �V�L�P�S�O�H �S�U�R�F�H�V�V�L�Q�J �X�Q�L�W�V���� �7�K�H �P�R�Y�H�P�H�Q�W�V �R�I �W�K�H �R�F�F�X�S�D�Q�W�V 

���G�H�W�H�F�W�H�G �Y�L�D �V�R�X�Q�G�� �D�•�H�F�W �W�K�H �R�U�J�D�Q�L�]�D�W�L�R�Q �R�I �W�K�H �Q�H�W�Z�R�U�N ���W�K�H �D�U�F�K�L-

�W�H�F�W�X�U�D�O �H�Q�Y�L�U�R�Q�P�H�Q�W�� �W�K�U�R�X�J�K �W�K�H �R�S�H�U�D�W�L�R�Q �R�I �O�R�F�D�O �O�H�D�U�Q�L�Q�J �D�O�J�R�U�L�W�K�P�V 

���� 	 �5�R�O�I �' �L�V�F�K�� �
�5�R�W�D�W�D�E�O�H �6�R�O�D�U �+�R�X�V�H �+�(�/�–�2�7�5�2�3�� �7�K�H �H�[�S�H�U�L�H�Q�F�H �R�I �O�L�Y�L�Q�J �U�R�W�D�W�L�Q�J �F�R�P-

�S�O�H�W�H�O�\ �D�U�R�X�Q�G �W�K�H �V�X�Q���� �D�U�F�K�L�W�H�F�W�X�U�H �S�U�R�M�H�F�W�� �)�U�H�L�E�X�U�J�� �„�Œ�Œ�‡�� �3�X�E�O�L�V�K�H�G �R�Q�O�L�Q�H�� http://

�Z�Z�Z���U�R�O�I�G�L�V�F�K���G�H���4�O�H�V���S�G�I���5�R�W�D�W�D�E�O�H�6�R�O�D�U�+�R�X�V�H���S�G�I��

���� 	 �6�H�H �W�K�H �S�U�R�M�H�F�W�V �V�H�F�W�L�R�Q �R�Q �W�K�H �&�\�E�H�U�W�H�F�W�X�U�H �Z�H�E�V�L�W�H�� �K�W�W�S�������Z�Z�Z���M�D�P�H�V�O�D�Z�F�\�E�H�U�W�H�F-

ture.com



������

active at each of its nodes. This results in the network adapting over time to 

�G�L�•�H�U�H�Q�W �S�D�W�W�H�U�Q�V �R�I �R�F�F�X�S�D�Q�F�\�� �R�I�W�H�Q �G�H�Y�H�O�R�S�L�Q�J �S�H�U�F�H�S�W�X�D�O �F�D�W�H�J�R�U�L�H�V �I�R�U 

�U�H�5�H�F�W�L�Q�J �W�K�R�V�H �S�D�W�W�H�U�Q�V �W�K�D�W �G�R �Q�R�W �Q�H�F�H�V�V�D�U�L�O�\ �F�R�U�U�H�V�S�R�Q�G �W�R �F�D�W�H�J�R�U�L�H�V 

that the human observer would employ.

Now that we have intelligent architecture in view, we can investigate the rela -

�W�L�R�Q�V �E�H�W�Z�H�H�Q �V�X�F�K �D�U�F�K�L�W�H�F�W�X�U�H �D�Q�G �(�[�&�� �+�H�U�H �L�V �R�Q�H �Z�D�\ �R�I �D�V�N�L�Q�J �W�K�H �N�H�\ 

question: Can the embedded systems in the walls and basements of intelli -

�J�H�Q�W �E�X�L�O�G�L�Q�J�V �H�Y�H�U �E�H�F�R�P�H �F�R�Q�V�W�L�W�X�H�Q�W �H�O�H�P�H�Q�W�V �L�Q �W�K�H �I�X�Q�F�W�L�R�Q�D�O�O�\ �V�S�H�F�L�4�H�G 

�P�D�W�H�U�L�D�O �Y�H�K�L�F�O�H�V �W�K�D�W �U�H�D�O�L�]�H �W�K�H �W�K�R�X�J�K�W�V �R�I �W�K�R�V�H �E�X�L�O�G�L�Q�J�V�� �L�Q�K�D�E�L�W�D�Q�W�V�" �3�X�W 

another way, could the sequence of dynamically assembled, organic-techno -

logical hybrid systems that instantiates my mind ever include factors embed -

�G�H�G �L�Q �W�K�H �L�Q�W�H�O�O�L�J�H�Q�W �E�X�L�O�G�L�Q�J�V �L�Q �Z�K�L�F�K �– �Z�L�O�O �L�Q�F�U�H�D�V�L�Q�J�O�\ �G�Z�H�O�O�" �7�R �S�U�R�Y�L�G�H �D�Q 

answer here, I shall explore two lines of thought.

�2�Q�H �I�D�F�W�R�U �W�K�D�W �V�R�P�H�W�L�P�H�V �4�J�X�U�H�V �L�Q �G�L�V�F�X�V�V�L�R�Q�V �R�I �(�[�& �L�V �W�K�H �S�R�U�W�D�E�L�O�L�W�\ �R�I 

cognitive resources. Indeed, it is sometimes suggested that a material element 

�P�D�\ �F�R�X�Q�W �D�V �W�K�H �Y�H�K�L�F�O�H�� �R�U �D�V �S�D�U�W �R�I �W�K�H �Y�H�K�L�F�O�H�� �R�I �D �W�K�L�Q�N�H�U���V �F�R�J�Q�L�W�L�Y�H 

state or process, only if that thinker carries, or at least is able to carry, the 

�H�O�H�P�H�Q�W �L�Q �T�X�H�V�W�L�R�Q �D�U�R�X�Q�G �Z�L�W�K �K�H�U�� �–�Q �W�K�H �O�D�Q�J�X�D�J�H �R�I �V�H�F�W�L�R�Q �… ���D�E�R�Y�H���� �W�K�H 

�S�R�U�W�D�E�O�H���Q�R�Q���S�R�U�W�D�E�O�H �G�L�V�W�L�Q�F�W�L�R�Q �P�D�U�N�V �D �I�X�Q�F�W�L�R�Q�D�O �G�L�•�H�U�H�Q�F�H �W�K�D�W �P�D�W�W�H�U�V 

when one is deciding whether or not a particular functional contribution to 

intelligent behavior counts as cognitive. Neural resources manifestly meet the 

�S�U�R�S�R�V�H�G �S�R�U�W�D�E�L�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W�� �6�R �W�R�R �G�R �3�'�$�V �D�Q�G �V�P�D�U�W�S�K�R�Q�H�V�� �–�Q�W�H�O�O�L�J�H�Q�W 

architecture, however, does not. So, if portability is a keystone requirement 

for a resource to be awarded cognitive status, then intelligent buildings are 

�
�Q�R �P�R�U�H �W�K�D�Q�� �D�G�D�S�W�L�Y�H �V�F�D�•�R�O�G�V �I�R�U �U�L�F�K�O�\ �F�R�X�S�O�H�G �H�P�E�R�G�L�H�G���H�P�E�H�G�G�H�G 

�P�L�Q�G�V�� �Q�R�W �Y�H�K�L�F�O�H�V �I�R�U �H�[�W�H�Q�G�H�G �P�L�Q�G�V�� �%�X�W �L�V �S�R�U�W�D�E�L�O�L�W�\ �Z�K�D�W �P�D�W�W�H�U�V �K�H�U�H�" 

�– �G�R�Q���W �W�K�L�Q�N �V�R�� �:�K�D�W �U�H�D�O�O�\ �P�D�W�W�H�U�V �L�V �D �S�U�R�S�H�U�W�\ �L�Q �U�H�O�D�W�L�R�Q �W�R �Z�K�L�F�K �S�R�U�W-

ability makes a positive enabling contribution, but which may be secured 

�Z�L�W�K�R�X�W �S�R�U�W�D�E�L�O�L�W�\�� �7�K�D�W �S�U�R�S�H�U�W�\ �L�V �V�R�P�H�Z�K�D�W �G�L�]�F�X�O�W �W�R �V�S�H�F�L�I�\ �S�U�H�F�L�V�H�O�\�� 

but, roughly speaking, it amounts to a kind of dynamic reliability in which 

access to the externally located resource under consideration is, for the most 

�S�D�U�W�� �V�P�R�R�W�K �D�Q�G �V�W�D�E�O�H �M�X�V�W �Z�K�H�Q�� �D�Q�G �I�R�U �D�V �O�R�Q�J �D�V�� �W�K�D�W �U�H�V�R�X�U�F�H �L�V �U�H�O�H�Y�D�Q�W 

�W�R �V�R�P�H �D�V�S�H�F�W �R�I �R�X�U �R�Q�J�R�L�Q�J �D�F�W�L�Y�L�W�\�� �7�K�H �T�X�D�O�L�4�H�U �
�G�\�Q�D�P�L�F�� �K�H�U�H �U�H�5�H�F�W�V 

�W�K�H �I�D�F�W �W�K�D�W�� �D�F�F�R�U�G�L�Q�J �W�R �(�[�&�� �W�K�H �R�U�J�D�Q�L�V�P���F�H�Q�W�H�U�H�G �K�\�E�U�L�G �V�\�V�W�H�P�V �W�K�D�W 

are assembled through the recruitment and divestment of technology often 

persist only when, and as long as, they are contextually relevant, meaning that 

the external resources concerned need not be smoothly and stably accessible 

at other times.

�:�H �F�D�Q �Q�R�Z �V�W�D�W�H �D �P�R�G�L�4�H�G �F�R�Q�G�L�W�L�R�Q �I�R�U �F�R�J�Q�L�W�L�Y�H �V�W�D�W�X�V�� �D �P�D�W�H�U�L�D�O �H�O�H-

ment may count as the vehicle, or as part of the vehicle, of a cognitive state 

�R�U �S�U�R�F�H�V�V�� �R�Q�O�\ �L�I �L�W �P�H�H�W�V �W�K�H �I�R�U�H�J�R�L�Q�J �G�\�Q�D�P�L�F �U�H�O�L�D�E�L�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W�� �$�Q�G 

although carrying an item of technology around with you is certainly one 



������

assisting factor here, it is certainly not mandatory. Technological resources 

�H�P�E�H�G�G�H�G �L�Q �W�K�H �I�D�E�U�L�F �R�I �R�Q�H���V �K�R�X�V�H �P�D�\ �Z�H�O�O �E�H �U�H�D�G�L�O�\ �D�Q�G �U�H�O�L�D�E�O�\ �D�Y�D�L�O-

able whenever the human behaviour that they support is operative. Consider, 

for example, the activity-structuring pictograms embedded in the mirrors of 

the ambient assisted living environment described earlier. When functioning 

in a hitch-free manner, access to these externally located resources will be 

�V�P�R�R�W�K �D�Q�G �V�W�D�E�O�H �M�X�V�W �Z�K�H�Q�� �D�Q�G �I�R�U �D�V �O�R�Q�J �D�V�� �W�K�R�V�H �U�H�V�R�X�U�F�H�V �D�U�H �U�H�O�H�Y�D�Q�W 

to the activity they are designed to support. To be clear, meeting the dynamic 

�U�H�O�L�D�E�L�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W �L�Q �W�K�L�V �Z�D�\ �L�V �F�O�H�D�U�O�\ �Q�R�W �D �V�X�]�F�L�H�Q�W �F�R�Q�G�L�W�L�R�Q �I�R�U �D �W�H�F�K-

�Q�R�O�R�J�L�F�D�O �U�H�V�R�X�U�F�H �W�R �F�R�X�Q�W �D�V �S�D�U�W �R�I �R�Q�H���V �F�R�J�Q�L�W�L�Y�H �D�U�F�K�L�W�H�F�W�X�U�H�� �%�X�W�� �L�I �L�W �L�V 

a necessary condition, then intelligent architecture may certainly, in principle, 

meet it.

�7�L�P�H�� �W�K�H�Q�� �W�R �W�X�U�Q �W�R �W�K�H �V�H�F�R�Q�G �(�[�&���D�Q�G���L�Q�W�H�O�O�L�J�H�Q�W���D�U�F�K�L�W�H�F�W�X�U�H �U�H�O�D�W�H�G �L�V�V�X�H 

�W�K�D�W �– �Z�D�Q�W �W�R �E�U�R�D�F�K �K�H�U�H�� �3�D�U�W �R�I �W�K�H �L�Q�W�H�U�H�V�W �R�I �W�K�H �4�Q�D�O �H�[�D�P�S�O�H �R�I �L�Q�W�H�O-

�O�L�J�H�Q�W �D�U�F�K�L�W�H�F�W�X�U�H �G�H�V�F�U�L�E�H�G �D�E�R�Y�H�� �Q�D�P�H�O�\ �(�Y�R�O�Y�L�Q�J �6�R�Q�L�F �(�Q�Y�L�U�R�Q�P�H�Q�W �E�\ 

Haque and Davis, is that it foregrounds the already highlighted incorporation 

�R�I �O�H�D�U�Q�L�Q�J �L�Q�W�R �L�Q�W�H�O�O�L�J�H�Q�W �D�U�F�K�L�W�H�F�W�X�U�H�� �%�X�W �W�K�H �+�D�T�X�H �D�Q�G �'�D�Y�L�V �V�W�X�G�\ �G�R�H�V 

more than that. It also introduces a new consideration, that of interaction. 

Haque argues that an important transformation in our relations with archi -

tecture occurs when we shift from a merely reactive kind of architecture to a 

�J�H�Q�X�L�Q�H�O�\ �L�Q�W�H�U�D�F�W�L�Y�H �N�L�Q�G ���+�D�T�X�H �…�ƒ�ƒ�‰����

Here Haque draws a distinction between single-loop interaction—in which the 

architectural response to a particular user-input is determined in advance—

and multiple-loop interaction, in which the next response, by the architecture 

or user, is in part determined by an ongoing history of interaction and on the 

�I�D�F�W �W�K�D�W �H�D�F�K �L�V �D�E�O�H �W�R �D�F�F�H�V�V �D�Q�G �P�R�G�L�I�\ �H�D�F�K �R�W�K�H�U���V �J�R�D�O�V�� �$�V �+�D�T�X�H �S�X�W�V 

it:

[S]ingle-loop devices that satisfy our creature comforts are useful for 

�I�X�Q�F�W�L�R�Q�D�O �J�R�D�O�V ���– �D�P �W�K�L�Q�N�L�Q�J �K�H�U�H �R�I �%�L�O�O �*�D�W�H���V �W�H�F�K�Q�R�O�R�J�L�F�D�O�O�\���V�D�W�X�U�D�W�H�G 

�P�D�Q�V�L�R�Q�� �R�U �E�X�L�O�G�L�Q�J �P�D�Q�D�J�H�P�H�Q�W �V�\�V�W�H�P�V �W�K�D�W �V�H�H�N �W�R �R�S�W�L�P�L�V�H �V�X�Q�O�L�J�K�W 

�G�L�V�W�U�L�E�X�W�L�R�Q�� �R�U �W�K�H�U�P�R�V�W�D�W�V �W�K�D�W �U�H�J�X�O�D�W�H �L�Q�W�H�U�Q�D�O �W�H�P�S�H�U�D�W�X�U�H���� �6�X�F�K 

�V�\�V�W�H�P�V �V�D�W�L�V�I�\ �Y�H�U�\ �S�D�U�W�L�F�X�O�D�U �H�]�F�L�H�Q�F�\ �F�U�L�W�H�U�L�D �W�K�D�W �D�U�H �G�H�W�H�U�P�L�Q�H�G 

during, and limited by, the design process. However, if one wants occu -

pants of a building to have the sensation of agency and of contributing to 

�W�K�H �R�U�J�D�Q�L�]�D�W�L�R�Q �R�I �D �E�X�L�O�G�L�Q�J�� �W�K�H�Q �W�K�H �P�R�V�W �V�W�L�P�X�O�D�W�L�Q�J �D�Q�G �S�R�W�H�Q�W�L�D�O�O�\ 

productive situation would be a [multi-loop] system in which people build 

up their spaces through “conversations” with the environment, where the 

history of interactions builds new possibilities for sharing goals and shar -

�L�Q�J �R�X�W�F�R�P�H�V�� ���+�D�T�X�H �…�ƒ�ƒ�‰�� �†��

�7�R �S�X�W �5�H�V�K ���R�U �S�H�U�K�D�S�V �F�R�Q�F�U�H�W�H�� �R�Q �W�K�L�V �J�R�D�O �R�I �K�X�P�D�Q���D�U�F�K�L�W�H�F�W�X�U�H �F�R�Q�Y�H�U-

�V�D�W�L�R�Q�� �+�D�T�X�H �L�Q�W�U�R�G�X�F�H�V �K�L�V �Q�R�W�L�R�Q �R�I �3�D�V�N�L�D�Q �6�\�V�W�H�P�V ���Q�D�P�H�G �D�I�W�H�U �W�K�H �J�U�H�D�W 



������

�P�D�Y�H�U�L�F�N �%�U�L�W�L�V�K �F�\�E�H�U�Q�H�W�L�F�L�V�W�� �*�R�U�G�R�Q �3�D�V�N���� �3�D�V�N�L�D�Q �V�\�V�W�H�P�V �H�V�F�K�H�Z �W�K�H 

�X�V�X�D�O �O�R�J�L�F �R�I �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �E�H�W�Z�H�H�Q �K�X�P�D�Q�V �D�Q�G �V�P�D�U�W �W�H�F�K�Q�R�O�R�J�\�� �$�F�F�R�U�G-

ing to that usual logic, either the human user needs an appropriate under -

standing of the design of the machine, so that she can tell it what to do, or the 

machine needs an appropriate understanding of the design of the human user 

�V�R �W�K�D�W �L�W �F�D�Q �S�U�R�Y�L�G�H �K�H�U �Z�L�W�K �S�U�H�F�L�V�H�O�\ �Z�K�D�W �V�K�H �Q�H�H�G�V�� �$ �3�D�V�N�L�D�Q �V�\�V�W�H�P�� �E�\ 

contrast, would support a kind of open dialog. Thus, for example, in a spatial 

dwelling context such a system “would provide us with a method for compar -

�L�Q�J �R�X�U �F�R�Q�F�H�S�W�L�R�Q �R�I �V�S�D�W�L�D�O �F�R�Q�G�L�W�L�R�Q�V �Z�L�W�K �W�K�H �G�H�V�L�J�Q�H�G �P�D�F�K�L�Q�H���V �F�R�Q�F�H�S-

�W�L�R�Q �R�I �W�K�H �V�S�D�F�H�� ���+�D�T�X�H �…�ƒ�ƒ�‰�� �†����

There is a compelling consideration which suggests that although the kind 

�R�I �Q�R�Q���3�D�V�N�L�D�Q �D�U�F�K�L�W�H�F�W�X�U�D�O �W�H�F�K�Q�R�O�R�J�\ �W�K�D�W �Z�H �H�Q�F�R�X�Q�W�H�U�H�G �H�D�U�O�L�H�U ���U�H�F�D�O�O�� 

�D�J�D�L�Q�� �W�K�H �P�L�U�U�R�U���H�P�E�H�G�G�H�G �S�L�F�W�R�J�U�D�P�V�� �P�D�\ �T�X�D�O�L�I�\ �D�V �S�U�R�S�H�U �S�D�U�W�V �R�I �W�K�H 

�G�Z�H�O�O�H�U���V �F�R�J�Q�L�W�L�Y�H �H�F�R�Q�R�P�\ �R�Q �U�R�X�J�K�O�\ �W�K�H �V�D�P�H �J�U�R�X�Q�G�V �D�V �P�R�E�L�O�H �F�R�P�S�X�W-

�L�Q�J �W�H�F�K�Q�R�O�R�J�\ ���H���J���� �D�P�R�Q�J �R�W�K�H�U �W�K�L�Q�J�V�� �E�R�W�K �P�H�H�W �W�K�H �G�\�Q�D�P�L�F �U�H�O�L�D�E�L�O�L�W�\ 

�F�R�Q�V�W�U�D�L�Q�W���� �+�D�T�X�H���V �3�D�V�N�L�D�Q �V�\�V�W�H�P�V���D�Q�G �W�K�X�V �W�K�H �U�H�D�O�L�]�D�W�L�R�Q�V �R�I �V�X�F�K 

systems in intelligent architecture—will fail to qualify. In fact, the threat to 

�(�[�& �K�H�U�H �L�V �H�V�W�D�E�O�L�V�K�H�G �E�\ �W�K�H �Y�H�U�\ �F�R�Q�G�L�W�L�R�Q�V �W�K�D�W �P�D�N�H �S�R�V�V�L�E�O�H �W�K�H �F�D�S�D�F-

ity of Paskian systems to enter into richly interactive dialogs, the feature of 

�W�K�R�V�H �V�\�V�W�H�P�V �W�K�D�W �V�H�F�X�U�H�V �+�D�T�X�H���V �D�G�Y�R�F�D�F�\ �R�I �W�K�H�P �L�Q �D�U�F�K�L�W�H�F�W�X�U�D�O �G�H�V�L�J�Q�� 

�3�D�V�N�L�D�Q �V�\�V�W�H�P�V �P�D�\ �R�S�H�U�D�W�H �Z�L�W�K �F�D�W�H�J�R�U�L�]�D�W�L�R�Q�V�� �F�R�Q�F�H�S�W�L�R�Q�V�� �D�Q�G �P�R�G�H�O�V 

�R�I �J�R�D�O���V�W�D�W�H�V �W�R �E�H �D�F�K�L�H�Y�H�G���E�H�O�L�H�I�V �D�E�R�X�W �K�R�Z �W�K�H �G�Z�H�O�O�H�U���V �Z�R�U�O�G �L�V �D�Q�G 

should be, if you will—that diverge from those of their human users. Thus, 

�D�V �P�H�Q�W�L�R�Q�H�G �H�D�U�O�L�H�U�� �W�K�H �(�Y�R�O�Y�L�Q�J �6�R�Q�L�F �(�Q�Y�L�U�R�Q�P�H�Q�W �G�H�Y�H�O�R�S�V �S�H�U�F�H�S�W�X�D�O 

categories for occupancy patterns that do not necessarily correspond to 

human-determined categories. It is this divergence that grounds the dialogi -

�F�D�O �V�W�U�X�F�W�X�U�H �W�K�D�W �F�K�D�U�D�F�W�H�U�L�]�H�V �W�K�H �N�L�Q�G �R�I �U�L�F�K �K�X�P�D�Q���E�X�L�O�G�L�Q�J �L�Q�W�H�U�D�F�W�L�R�Q 

sought by Haque. Now, this may well be exactly what we want from intelligent 

architecture, but the divergence calls into question any claim that the human-

technology interactive system so instantiated is itself a single, integrated 

cognitive system. We would experience the same hesitation to think in terms 

of extended cognition if we were confronted by a Paskian smartphone that 

negotiated over where to go every time its online navigation program was 

�4�U�H�G �X�S�� �$�Q�G �W�K�H �V�D�P�H �T�X�D�O�P�V �L�Q�G�L�F�D�W�H �Z�K�\ �W�K�H �H�O�H�Y�D�W�R�U �G�H�V�L�J�Q�H�G �E�\ �W�K�H 

�6�L�U�L�X�V �&�\�E�H�U�Q�H�W�L�F�V �&�R�U�S�R�U�D�W�L�R�Q ���V�H�H �D�E�R�Y�H�� cannot  plausibly  be considered 

�S�D�U�W �R�I �=�D�S�K�R�G���V �P�L�Q�G��

The root issue here is that Paskian systems exhibit a kind of agency. This 

agency, however limited, prevents them from being incorporated into the 

�F�R�J�Q�L�W�L�Y�H �V�\�V�W�H�P�V �W�K�D�W �D�U�H �F�H�Q�W�H�U�H�G �R�Q �W�K�H�L�U �K�X�P�D�Q �X�V�H�U�V�� �$�V �R�Q�H �P�L�J�K�W 

�S�X�W �L�W�� �Z�K�H�U�H �W�K�H�U�H���V �P�R�U�H �W�K�D�Q �R�Q�H �Z�L�O�O�� �W�K�H�U�H���V �Q�R �Z�D�\ �W�R �F�R�J�Q�L�W�L�Y�H �H�[�W�H�Q-

�V�L�R�Q�� �$�W �4�U�V�W �V�L�J�K�W�� �W�K�L�V �S�U�L�Q�F�L�S�O�H �Z�R�X�O�G �V�H�H�P �W�R �K�D�Y�H �Q�H�J�D�W�L�Y�H �L�P�S�O�L�F�D�W�L�R�Q�V 

���L�P�S�O�L�F�D�W�L�R�Q�V �W�K�D�W �– �G�R �Q�R�W �K�D�Y�H �W�K�H �V�S�D�F�H �W�R �X�Q�U�D�Y�H�O �R�U �H�[�S�O�R�U�H �K�H�U�H�� �I�R�U 



������

the hypothesis of socially extended cognition, interpreted as the claim that 

�V�R�P�H �R�I �W�K�H �P�D�W�H�U�L�D�O �Y�H�K�L�F�O�H�V �W�K�D�W �U�H�D�O�L�]�H �P�\ �W�K�L�Q�N�L�Q�J �P�D�\ �E�H �O�R�F�D�W�H�G �L�Q�V�L�G�H 

�W�K�H �E�U�D�L�Q�V �R�I �R�W�K�H�U �S�H�R�S�O�H ���L���H���� �R�W�K�H�U �D�J�H�Q�W�V���� �)�R�U �W�K�H �S�U�H�V�H�Q�W�� �K�R�Z�H�Y�H�U�� �P�\ 

thoughts are restricted to the domain of intelligent architecture: if intelligent 

�D�U�F�K�L�W�H�F�W�X�U�H �G�R�H�V �V�X�S�S�R�U�W �(�[�&�� �W�K�H�Q �L�W �L�V �R�Q �W�K�H �E�D�V�L�V �Q�R�W �R�I �3�D�V�N�L�D�Q �L�Q�W�H�U�D�F-

tion, but of the dynamic reliability established by non-Paskian loops.

Conclusion

�7�K�H �H�[�W�H�Q�G�H�G �F�R�J�Q�L�W�L�R�Q �K�\�S�R�W�K�H�V�L�V �L�V �F�X�U�U�H�Q�W�O�\ �W�K�H �V�X�E�M�H�F�W �R�I �P�X�F�K �G�H�E�D�W�H �L�Q 

�S�K�L�O�R�V�R�S�K�L�F�D�O �D�Q�G �F�R�J�Q�L�W�L�Y�H���V�F�L�H�Q�W�L�4�F �F�L�U�F�O�H�V�� �E�X�W �L�W�V �L�P�S�O�L�F�D�W�L�R�Q�V �V�W�U�H�W�F�K �I�D�U 

�E�H�\�R�Q�G �W�K�H �P�H�W�D�S�K�\�V�L�F�V �D�Q�G �V�F�L�H�Q�F�H �R�I �P�L�Q�G�V�� �:�H �K�D�Y�H �R�Q�O�\ �M�X�V�W �E�H�J�X�Q�� �L�W 

�V�H�H�P�V�� �W�R �V�F�U�D�W�F�K �W�K�H �V�X�U�I�D�F�H �R�I �W�K�H �Z�L�G�H�U �V�R�F�L�D�O �D�Q�G �F�X�O�W�X�U�D�O �U�D�P�L�4�F�D�W�L�R�Q�V �R�I 

the view. If our minds are partly in our smartphones and even  in our buildings, 

then that is not a transformation in human nature, but only the latest mani -

festation of the age-old human ontology of dynamically assembled, organic-

technological cognitive systems. Nevertheless, once our self-understanding 

�F�D�W�F�K�H�V �X�S �Z�L�W�K �R�X�U �K�\�E�U�L�G �Q�D�W�X�U�H�� �W�K�H �Z�R�U�O�G �S�U�R�P�L�V�H�V �W�R �E�H �D �Y�H�U�\ �G�L�•�H�U�H�Q�W 

place.

�$�F�N�Q�R�Z�O�H�G�‘�P�H�Q�W�V�����7�K�D�Q�N�V���W�R���$�Q�G�\���&�O�D�U�N���I�R�U���D���G�L�V�F�X�V�V�L�R�Q���U�H�‘�D�U�G�L�Q�‘���H�G�X�F�D�W�L�R�Q���D�Q�G���F�R�‘�Q�L�W�L�Y�H��

�H�[�W�H�Q�V�L�R�Q���W�K�D�W���K�H�O�S�H�G���P�H���W�R���4�Q�H���W�X�Q�H���P�\���W�K�L�Q�N�L�Q�‘���R�Q���W�K�D�W���L�V�V�X�H�����7�K�D�Q�N�V���D�O�V�R���W�R���D�X�G�L�H�Q�F�H�V��

�D�W���W�K�H���8�Q�L�Y�H�U�V�L�W�L�H�V���R�I���6�W�L�U�O�L�Q�‘���D�Q�G���6�X�V�V�H�[���I�R�U���X�V�H�I�X�O���I�H�H�G�E�D�F�N�����7�K�L�V���W�H�[�W���K�D�V���E�H�H�Q���S�U�H�Y�L�R�X�V�O�\��

�S�X�E�O�L�V�K�H�G���L�Q���W�K�H���2�S�H�Q���$�F�F�H�V�V���M�R�X�U�Q�D�O���&�R�P�S�X�W�D�W�L�R�Q�D�O���&�X�O�W�X�U�H�����Q�R�����„�����1�R�Y�H�P�E�H�U���…�ƒ�„�„�����V�H�H�����Z�Z�Z��

�F�R�P�S�X�W�D�W�L�R�Q�D�O�F�X�O�W�X�U�H���Q�H�W����
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Late Capitalism and the 
�6�F�L�H�Q�W�L�4�F���–�P�D�J�H���R�I���0�D�Q����
�7�H�F�K�Q�R�O�R�J�\�����&�R�J�Q�L�W�L�R�Q����
and Culture 

Jon Lindblom

�7�K�H���H�V�V�D�\���L�Q�W�U�R�G�X�F�H�V���:�L�O�I�U�L�G���6�H�O�O�D�U�V�����F�R�Q�F�H�S�W�L�R�Q���R�I���W�K�H��

�V�F�L�H�Q�W�L�4�F���L�P�D�J�H���R�I���P�D�Q���D�J�D�L�Q�V�W���W�K�H���E�D�F�N�G�U�R�S���R�I���W�K�H���F�R�J�Q�L-

tive malaise of the contemporary digital mediascape. It is 

�D�U�J�X�H�G���W�K�D�W���W�K�H���H�P�H�U�J�L�Q�J���V�F�L�H�Q�W�L�4�F���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���F�R�J�Q�L-

�W�L�R�Q���Z�L�O�O���Q�R�W���R�Q�O�\���K�H�O�S���X�V���W�R���I�X�U�W�K�H�U���G�L�D�J�Q�R�V�H���W�K�H���F�R�J�Q�L�W�L�Y�H��

�S�D�W�K�R�O�R�J�L�H�V���D�W���Z�R�U�N���L�Q���O�D�W�H���F�D�S�L�W�D�O�L�V�P�����E�X�W���D�O�V�R���Z�L�O�O���D�O�O�R�Z��

us to construct alternate techno-cultural scenarios untap -

ping the potentialities of neurotechnology. This line of 

�U�H�D�V�R�Q�L�Q�J���H�Q�J�D�J�H�V���Z�L�W�K���$�G�R�U�Q�R���D�Q�G���+�R�U�N�K�H�L�P�H�U���V���F�U�L�W�L�T�X�H��

�R�I���(�Q�O�L�J�K�W�H�Q�P�H�Q�W���U�H�D�V�R�Q���R�Q���W�K�H���E�D�V�L�V���R�I���W�K�H���U�H�F�H�Q�W���Z�R�U�N���R�Q��

�Q�L�K�L�O�L�V�P�����U�D�W�L�R�Q�D�O�L�V�P�����D�Q�G���F�R�J�Q�L�W�L�Y�H���V�F�L�H�Q�F�H���E�\���5�D�\���%�U�D�V�V�L�H�U��

�D�Q�G���7�K�R�P�D�V���0�H�W�]�L�Q�J�H�U�����–�Q���S�D�U�W�L�F�X�O�D�U�����L�W���D�U�J�X�H�V���W�K�D�W���D���V�S�H�F�X-

�O�D�W�L�Y�H���U�H�F�R�Q�V�L�G�H�U�D�W�L�R�Q���R�I���(�Q�O�L�J�K�W�H�Q�P�H�Q�W���3�U�R�P�H�W�K�H�D�Q�L�V�P��

�S�U�R�Y�L�G�H�V���W�K�H���F�U�L�W�L�F�D�O���F�R�Q�W�H�[�W���I�R�U���X�Q�O�H�D�V�K�L�Q�J���W�K�H���F�R�J�Q�L�W�L�Y�H��

and technological potencies that late capitalism is cur -

rently inhibiting.
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In his book �L�'�L�V�R�U�G�H�U�����8�Q�G�H�U�V�W�D�Q�G�L�Q�‘���2�X�U���2�E�V�H�V�V�L�R�Q���Z�L�W�K���7�H�F�K�Q�R�O�R�‘�\���D�Q�G���2�Y�H�U-

�F�R�P�L�Q�‘���–�W�V���+�R�O�G���R�Q���8�V�� �S�V�\�F�K�R�O�R�J�L�V�W �D�Q�G �F�R�P�S�X�W�H�U �H�G�X�F�D�W�R�U �/�D�U�U�\ �5�R�V�H�Q ���…�ƒ�„�…�� 

presents a compelling diagnosis of what he sees as the increasingly wide -

�V�S�U�H�D�G �F�R�J�Q�L�W�L�Y�H �D�Q�G �S�V�\�F�K�R�V�R�F�L�D�O �H�•�H�F�W�V �R�I �W�H�F�K�Q�R�O�R�J�\ �R�Q �V�R�F�L�H�W�\�� �$�F�F�R�U�G�L�Q�J 

�W�R �5�R�V�H�Q�� �W�K�H �H�P�H�U�J�H�Q�F�H �R�I �F�\�E�H�U�V�S�D�F�H�� �F�R�P�S�X�W�L�Q�J�� �V�R�F�L�D�O �P�H�G�L�D�� �S�R�U�W�D�E�O�H 

�H�O�H�F�W�U�R�Q�L�F �G�H�Y�L�F�H�V�� �:�H�E �…���ƒ�� �D�Q�G �V�R �R�Q�� �K�D�V �E�U�R�X�J�K�W �D�E�R�X�W �D �J�H�Q�H�U�D�O �F�R�J�Q�L-

tive and psychosocial disorder with symptoms which look suspiciously like 

those of a number of well known psychiatric disorders and are centered on 

our increasing occupation with technology and new media. These disorders 

�L�Q�F�O�X�G�H ���E�X�W �D�U�H �Q�R�W �O�L�P�L�W�H�G �W�R�� �R�E�V�H�V�V�L�Y�H���F�R�P�S�X�O�V�L�Y�H �G�L�V�R�U�G�H�U ���F�R�Q�V�W�D�Q�W�O�\ 

�F�K�H�F�N�L�Q�J �R�X�U �)�D�F�H�E�R�R�N�� �H���P�D�L�O�� �L�3�K�R�Q�H�V�� �H�W�F������ �D�W�W�H�Q�W�L�R�Q���G�H�4�F�L�W �K�\�S�H�U�D�F�W�L�Y�L�W�\ 

�G�L�V�R�U�G�H�U ���L�Q�F�U�H�D�V�H�G �L�Q�D�E�L�O�L�W�\ �W�R �I�R�F�X�V �R�Q �R�Q�H �W�D�V�N �E�H�F�D�X�V�H �R�I �W�K�H �S�U�H�Y�D�O�H�Q�F�H �R�I 

�P�X�O�W�L�W�D�V�N�L�Q�J�� �Y�L�G�H�R�J�D�P�L�Q�J�� �H�W�F������ �V�R�F�L�D�O �D�Q�[�L�H�W�\ �G�L�V�R�U�G�H�U ���K�L�G�L�Q�J �E�H�K�L�Q�G �Y�D�U�L�R�X�V 

�V�F�U�H�H�Q�V �D�W �W�K�H �F�R�V�W �R�I �P�D�L�Q�W�D�L�Q�L�Q�J �I�D�F�H���W�R���I�D�F�H �V�R�F�L�D�O �U�H�O�D�W�L�R�Q�V���� �D�Q�G �Q�D�U�F�L�V�V�L�V-

�W�L�F �S�H�U�V�R�Q�D�O�L�W�\ �G�L�V�R�U�G�H�U ���E�H�L�Q�J �R�E�V�H�V�V�H�G �Z�L�W�K �F�U�H�D�W�L�Q�J �D�Q �L�G�H�D�O�L�]�H�G �R�Q�O�L�Q�H���S�H�U-

�V�R�Q�D���� �$�O�O �R�I �W�K�R�V�H �D�U�H �D�F�F�R�P�S�D�Q�L�H�G �E�\ �Y�D�U�L�R�X�V �Q�H�X�U�R�O�R�J�L�F�D�O �U�H�F�R�Q�4�J�X�U�D�W�L�R�Q�V�� 

�V�X�F�K �D�V �D�O�W�H�U�D�W�L�R�Q�V �L�Q �F�K�H�P�L�F�D�O �O�H�Y�H�O�V �R�I �G�R�S�D�P�L�Q�H �D�Q�G �V�H�U�R�W�R�Q�L�Q ���L���H���� �F�K�D�Q�J�H�V 

�L�Q �W�K�H �E�U�D�L�Q���V �U�H�Z�D�U�G �V�\�V�W�H�P �D�V �D �U�H�V�X�O�W �R�I �W�H�F�K�Q�R�O�R�J�\ �D�G�G�L�F�W�L�R�Q�� �Z�K�L�F�K �V�H�H�P�V 

to mirror the chemical imbalances underlying various forms of substance 

�D�G�G�L�F�W�L�R�Q���� �D�Q�G �W�K�H �F�U�H�D�W�L�R�Q �R�I �Q�H�Z �V�\�Q�D�S�W�L�F �F�R�Q�Q�H�F�W�L�R�Q�V �D�P�R�Q�J �Q�H�X�U�R�Q�V ���L���H���� 

�Q�H�X�U�R�S�O�D�V�W�L�F�L�W�\�� �L�Q �U�H�V�S�R�Q�V�H �W�R �W�K�H �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O �F�K�D�Q�J�H�V �E�U�R�X�J�K�W �D�E�R�X�W 

�E�\ �W�H�F�K�Q�R�O�R�J�\ ���Z�K�L�F�K �P�D�\ �E�H �W�K�H �X�Q�G�H�U�O�\�L�Q�J �Q�H�X�U�R�E�L�R�O�R�J�L�F�D�O �H�[�S�O�D�Q�D�W�L�R�Q �I�R�U 

phenomena such as “phantom vibration syndrome,” where cell phone users 

start to experience phantom vibrations on a regular basis—presumably as a 

�U�H�V�X�O�W �R�I �L�Q�F�U�H�D�V�H�G �D�W�W�H�Q�W�L�Y�H�Q�H�V�V �I�R�U �Y�L�E�U�D�W�L�Q�J �V�H�Q�V�D�W�L�R�Q�V���� �7�D�N�H�Q �W�R�J�H�W�K�H�U�� �D�O�O 

of these symptoms point to a general state of collective anxiety brought about 

by the intricate relationship between the technological, the neurological, and 

�W�K�H �S�V�\�F�K�R�V�R�F�L�D�O�� �–�W �L�V �W�K�L�V �D�Q�[�L�H�W�\ �W�K�D�W �5�R�V�H�Q �U�H�I�H�U�V �W�R �D�V �
�L�'�L�V�R�U�G�H�U���� 

Undoubtedly, there is still a lot of work that needs to be done here, particu -

larly regarding the relation between the technological and the psychosocial 

���W�R �Z�K�D�W �H�[�W�H�Q�W �L�V �W�H�F�K�Q�R�O�R�J�\ �W�K�H �U�R�R�W���V�R�X�U�F�H �R�I �W�K�H�V�H �V�\�P�S�W�R�P�V�"���� �D�V �Z�H�O�O �D�V 

�W�K�H �H�[�D�F�W �Q�D�W�X�U�H �R�I �W�K�H �V�\�P�S�W�R�P�V �W�K�H�P�V�H�O�Y�H�V ���G�R �W�K�H�\ �L�Q�G�H�[ �D�F�W�X�D�O �F�O�L�Q�L-

�F�D�O �F�R�Q�G�L�W�L�R�Q�V�"���� �<�H�W �G�H�V�S�L�W�H �W�K�H�V�H �Y�D�U�L�R�X�V �O�D�F�X�Q�D�H �L�W �V�H�H�P�V �F�O�H�D�U �W�R �P�H �W�K�D�W 

�5�R�V�H�Q���V �S�U�R�M�H�F�W sheds light on issues that everyone familiar with daily life in 

�G�L�J�L�W�D�O �F�X�O�W�X�U�H �F�D�Q �U�H�F�R�J�Q�L�]�H �W�K�H�P�V�H�O�Y�H�V �L�Q�� �D�Q�G �Z�K�R�V�H �H�[�D�F�W �Q�D�W�X�U�H �K�R�S�H�I�X�O�O�\ 

will become clear once we learn more about the psychosocial and cognitive 

�H�•�H�F�W�V �R�I �W�H�F�K�Q�R�O�R�J�\�� �%�X�W �E�H�V�L�G�H�V �W�K�H�V�H �F�R�Q�W�H�[�W���V�S�H�F�L�4�F �U�H�V�H�U�Y�D�W�L�R�Q�V�� �L�W �L�V �D�O�V�R 

�L�P�S�R�U�W�D�Q�W �W�R �U�H�F�R�J�Q�L�]�H �W�K�H �O�D�U�J�H�U �F�R�Q�W�H�[�W �L�Q �Z�K�L�F�K �5�R�V�H�Q���V �Z�R�U�N �P�D�N�H�V �V�H�Q�V�H�� 

which is twofold: on the one hand, in terms of the function of digital culture 

within late capitalism and, on the other hand, in terms of the relationship 

�E�H�W�Z�H�H�Q �V�F�L�H�Q�F�H �D�Q�G �F�X�O�W�X�U�H �L�P�S�O�L�F�L�W �L�Q �W�K�H �F�R�J�Q�L�W�L�Y�H �D�Q�G �S�V�\�F�K�R�V�R�F�L�D�O �H�•�H�F�W�V 

of technology. 



������

It is these two contexts that I aim to elaborate on in the present essay. In 

�W�K�H �4�U�V�W �V�H�F�W�L�R�Q�� �– �Z�L�O�O �V�L�W�X�D�W�H �5�R�V�H�Q���V �G�L�D�J�Q�R�V�L�V �Z�L�W�K�L�Q �Z�K�D�W �0�D�U�N �)�L�V�K�H�U �K�D�V 

referred to as a general disenchantment of the digital in late capitalist culture 

���L���H���� �D �Z�L�G�H�V�S�U�H�D�G �G�L�V�V�D�W�L�V�I�D�F�W�L�R�Q �Z�L�W�K �F�X�U�U�H�Q�W �I�R�U�P�V �R�I �G�L�J�L�W�D�O �F�X�O�W�X�U�H���� �Z�K�L�F�K 

�Q�R�W �R�Q�O�\ �L�Q�G�H�[�H�V �D �P�D�M�R�U �F�X�O�W�X�U�D�O �P�D�O�D�L�V�H �E�U�R�X�J�K�W �D�E�R�X�W �E�\ �W�K�H �G�L�J�L�W�D�O�� �E�X�W 

�D�O�V�R �Z�K�D�W �)�L�V�K�H�U �K�D�V �L�G�H�Q�W�L�4�H�G �D�V �D �J�H�Q�H�U�D�O �D�S�R�U�L�D �Z�L�W�K�L�Q �O�D�W�H �F�D�S�L�W�D�O�L�V�P�� �W�K�H 

problem of mental health. In the second section, I will then expand on the 

�L�P�S�O�L�F�D�W�L�R�Q�V �R�I �W�K�H �X�V�H �R�I �V�F�L�H�Q�W�L�4�F �U�H�V�R�X�U�F�H�V ���Q�H�X�U�R�V�F�L�H�Q�F�H �L�Q �S�D�U�W�L�F�X�O�D�U���� 

�L�Q �R�U�G�H�U �W�R �X�Q�S�D�F�N �W�K�H �F�R�J�Q�L�W�L�Y�H �H�•�H�F�W�V �R�I �W�H�F�K�Q�R�O�R�J�\ �D�Q�G �L�W�V �S�R�W�H�Q�W�L�D�O�O�\ 

�G�H�F�L�V�L�Y�H �U�R�O�H �Z�L�W�K�L�Q �W�K�H �F�R�Q�W�H�[�W �R�I �D �P�D�M�R�U �F�X�O�W�X�U�D�O �V�K�L�I�W �E�U�R�X�J�K�W �D�E�R�X�W �E�\ �W�K�H 

speculative import of what philosopher Wilfrid Sellars has referred to as the 

�
�V�F�L�H�Q�W�L�4�F �L�P�D�J�H �R�I �P�D�Q���� �)�L�Q�D�O�O�\�� �– �Z�L�O�O �F�R�Q�F�O�X�G�H �Z�L�W�K �V�R�P�H �E�U�L�H�I �U�H�P�D�U�N�V �D�E�R�X�W 

the nature of this shift and its implications for various forms of cultural and 

post-capitalist praxis.

�'�L�J�L�W�D�O���3�D�W�K�R�O�R�J�L�H�V���L�Q���/�D�W�H���&�D�S�L�W�D�O�L�V�W���&�X�O�W�X�U�H

�$�F�F�R�U�G�L�Q�J �W�R �0�D�U�N �)�L�V�K�H�U ���…�ƒ�ƒ�Œ���� �W�K�H �I�D�F�W �W�K�D�W �W�K�H �S�U�H�V�H�Q�F�H �R�I �Y�D�U�L�R�X�V �S�V�\�F�K�R-

�O�R�J�L�F�D�O �G�L�V�R�U�G�H�U�V�� �V�X�F�K �D�V �G�H�S�U�H�V�V�L�R�Q�� �D�Q�[�L�H�W�\�� �V�W�U�H�V�V�� �D�Q�G �D�W�W�H�Q�W�L�R�Q���G�H�4�F�L�W 

�K�\�S�H�U�D�F�W�L�Y�L�W�\ �G�L�V�R�U�G�H�U�� �K�D�V �L�Q�F�U�H�D�V�H�G �V�L�J�Q�L�4�F�D�Q�W�O�\ �R�Y�H�U �W�K�H �O�D�V�W �G�H�F�D�G�H�V �L�V �Q�R�W 

a mere coincidence, but a consequence of the rise of neoliberalism as such. 

�)�R�U �Z�K�D�W �K�D�V �D�F�F�R�P�S�D�Q�L�H�G �W�K�H �V�K�L�I�W �I�U�R�P �G�L�V�F�L�S�O�L�Q�D�U�\ �V�R�F�L�H�W�L�H�V �W�R �F�R�Q�W�U�R�O 

�V�R�F�L�H�W�L�H�V�� �I�U�R�P �)�R�U�G�L�V�W �U�L�J�L�G�L�W�\ �W�R �S�R�V�W���)�R�U�G�L�V�W �5�H�[�L�E�L�O�L�W�\�� �L�V �Q�R�W�K�L�Q�J �O�H�V�V �W�K�D�Q 

�D �P�D�M�R�U �S�D�Q�G�H�P�L�F �R�I �Y�D�U�L�R�X�V �S�V�\�F�K�R�O�R�J�L�F�D�O �G�L�V�R�U�G�H�U�V �Z�K�R�V�H �U�R�R�W���V�R�X�U�F�H �L�V �W�R 

be found in the numerous social restructurings imposed by neoliberalism—

rather than in individual chemico-biological imbalances. These restructur -

�L�Q�J�V �L�Q�F�O�X�G�H �5�H�[�L�E�L�O�L�W�\ �D�Q�G �S�U�H�F�D�U�L�W�\ �L�Q �Z�R�U�N�L�Q�J���O�L�I�H�� �Y�D�U�L�R�X�V �I�R�U�P�V �R�I �3�5 �D�Q�G 

new bureaucracy, and the emergence of cyberspace, social media, portable 

electronic devices, and so on—whose functioning is integral to the neoliberal -

ist restructuring of nervous-systems which inevitably needs to accompany the 

new social structures, as well as to the obliteration of the distinction between 

�Z�R�U�N���W�L�P�H �D�Q�G �O�H�L�V�X�U�H���W�L�P�H �Z�K�L�F�K �K�D�V �F�R�P�H �W�R �E�H �R�Q�H �R�I �W�K�H �G�H�4�Q�L�Q�J �F�K�D�U-

�D�F�W�H�U�L�V�W�L�F�V �R�I �F�R�Q�W�H�P�S�R�U�D�U�\ �F�D�S�L�W�D�O�L�V�P�� �$�F�F�R�U�G�L�Q�J�O�\�� �L�Q�F�U�H�D�V�H�G �L�Q�V�W�D�E�L�O�L�W�\ �L�Q 

working life is accompanied, on the one hand, by new strategies for manag -

�L�Q�J �Z�R�U�N�H�U�V���F�R�Q�V�X�P�H�U�V�� �Z�K�L�F�K�� �G�H�V�S�L�W�H �F�O�D�L�P�V �W�R�Z�D�U�G �G�H�F�H�Q�W�U�D�O�L�]�D�W�L�R�Q �D�Q�G 

diversity, remain deadlocked within various forms of bureaucracies, constant 

�V�X�U�Y�H�L�O�O�D�Q�F�H�� �D�Q�G �I�D�O�V�H �D�S�S�H�D�U�D�Q�F�H�V ���V�H�H �L�Q �S�D�U�W�L�F�X�O�D�U �)�L�V�K�H�U �…�ƒ�ƒ�Œ�� �†�„���ˆ�†���� �D�Q�G�� 

on the other hand, by the emergence of a global cyberspace-matrix whose 

essential functioning lies in the creation of the “debtor-addict” central to 

�G�L�V�W�U�L�E�X�W�H�G�� �O�D�W�H �F�D�S�L�W�D�O�L�V�W �R�U�J�D�Q�L�]�D�W�L�R�Q�� �7�K�H �G�H�E�W�R�U���D�G�G�L�F�W �K�D�V �O�R�V�W �W�K�H �D�E�L�O�L�W�\ 

�W�R �F�R�Q�F�H�Q�W�U�D�W�H�� �D�V �Z�H�O�O �D�V �W�K�H �F�D�S�D�F�L�W�\ �W�R �V�\�Q�W�K�H�V�L�]�H �W�L�P�H �L�Q�W�R �D�Q�\ �I�R�U�P �R�I 

meaningful narrative, and lives instead in a series of twitchy, disconnected 

�S�U�H�V�H�Q�W�V�� �
�–�I�� �W�K�H�Q�� �V�R�P�H�W�K�L�Q�J �O�L�N�H �D�W�W�H�Q�W�L�R�Q �G�H�4�F�L�W �K�\�S�H�U�D�F�W�L�Y�L�W�\ �G�L�V�R�U�G�H�U �L�V �D 



������

pathology, it is a pathology of late capitalism—a consequence of being wired 

into the entertainment-control circuits of hypermediated consumer culture” 

���)�L�V�K�H�U �…�ƒ�ƒ�Œ�� �…�ˆ���� �2�I �F�R�X�U�V�H�� �W�K�H �L�G�H�D �W�K�D�W �W�K�H �S�U�R�O�L�I�H�U�D�W�L�R�Q �R�I �P�H�Q�W�D�O �L�O�O�Q�H�V�V 

may be correlated with the triumph of neoliberalism is strictly denied by the 

�O�D�W�W�H�U���V �D�G�Y�R�F�D�W�H�V�� �0�R�U�H �L�P�S�R�U�W�D�Q�W�O�\�� �L�W �D�O�V�R �K�D�V �Q�R�W �E�H�H�Q �U�H�F�R�J�Q�L�]�H�G �E�\ �W�K�H 

political �O�H�I�W �D�V �D�Q �X�U�J�H�Q�W �L�V�V�X�H �W�R �U�H���S�R�O�L�W�L�F�L�]�H�� �D�V �)�L�V�K�H�U �Q�R�W�H�V �L�Q �D �S�D�U�W�L�F�X�O�D�U�O�\ 

incisive passage:

The current ruling ontology denies any possibility of a social causation of 

�P�H�Q�W�D�O �L�O�O�Q�H�V�V�� �7�K�H �F�K�H�P�L�F�R���E�L�R�O�R�J�L�]�D�W�L�R�Q �R�I �P�H�Q�W�D�O �L�O�O�Q�H�V�V �L�V �R�I �F�R�X�U�V�H 

�V�W�U�L�F�W�O�\ �F�R�P�P�H�Q�V�X�U�D�W�H �Z�L�W�K �L�W�V �G�H�S�R�O�L�W�L�]�L�D�W�L�R�Q�� �&�R�Q�V�L�G�H�U�L�Q�J �P�H�Q�W�D�O �L�O�O�Q�H�V�V 

�D�Q �L�Q�G�L�Y�L�G�X�D�O �F�K�H�P�L�F�R���E�L�R�O�R�J�L�F�D�O �S�U�R�E�O�H�P �K�D�V �H�Q�R�U�P�R�X�V �E�H�Q�H�4�W�V �I�R�U 

�F�D�S�L�W�D�O�L�V�P�� �)�L�U�V�W�� �L�W �U�H�L�Q�I�R�U�F�H�V �&�D�S�L�W�D�O���V �G�U�L�Y�H �W�R�Z�D�U�G�V �D�W�R�P�L�V�W�L�F �L�Q�G�L�Y�L�G�X�D�O�L-

�]�D�W�L�R�Q ���\�R�X �D�U�H �V�L�F�N �E�H�F�D�X�V�H �R�I �\�R�X�U �E�U�D�L�Q �F�K�H�P�L�V�W�U�\���� �6�H�F�R�Q�G�� �L�W �S�U�R�Y�L�G�H�V 

an enormously lucrative market in which multinational pharmaceutical 

�F�R�P�S�D�Q�L�H�V �F�D�Q �S�H�G�G�O�H �W�K�H�L�U �S�K�D�U�P�D�F�H�X�W�L�F�D�O�V ���Z�H �F�D�Q �F�X�U�H �\�R�X �Z�L�W�K �R�X�U 

�6�6�5�–�V���� �–�W �J�R�H�V �Z�L�W�K�R�X�W �V�D�\�L�Q�J �W�K�D�W �D�O�O �P�H�Q�W�D�O �L�O�O�Q�H�V�V�H�V �D�U�H �Q�H�X�U�R�O�R�J�L�F�D�O�O�\ 

instantiated , but this says nothing about their causation. If it is true, for 

instance, that depression is constituted by low serotonin levels, what 

still needs to be explained is why particular individuals have low levels of 

�V�H�U�R�W�R�Q�L�Q�� �7�K�L�V �U�H�T�X�L�U�H�V �D �V�R�F�L�D�O �D�Q�G �S�R�O�L�W�L�F�D�O �H�[�S�O�D�Q�D�W�L�R�Q�� �D�Q�G �W�K�H �W�D�V�N �R�I 

�U�H�S�R�O�L�W�L�F�L�]�L�Q�J �P�H�Q�W�D�O �L�O�O�Q�H�V�V �L�V �D�Q �X�U�J�H�Q�W �R�Q�H �L�I �W�K�H [political] left wants to 

�F�K�D�O�O�H�Q�J�H �F�D�S�L�W�D�O�L�V�W �U�H�D�O�L�V�P�� ���)�L�V�K�H�U �…�ƒ�ƒ�Œ�� �†�Š��

Thus, it  �L�V �L�Q �W�K�L�V �O�D�U�J�H�U �V�R�F�L�R���S�R�O�L�W�L�F�D�O �F�R�Q�W�H�[�W �W�K�D�W �5�R�V�H�Q���V �Z�R�U�N �P�X�V�W thor -

oughly be situated. His observations regarding the proliferation of psycho -

�O�R�J�L�F�D�O �G�L�V�R�U�G�H�U�V�� �V�X�F�K �D�V �D�W�W�H�Q�W�L�R�Q���G�H�4�F�L�W �K�\�S�H�U�D�F�W�L�Y�L�W�\ �G�L�V�R�U�G�H�U�� �D�V �Z�H�O�O �D�V 

changes in brain structure and chemical balance—presumably as a result of 

our increased dependence on technology and new media—indeed seems to 

�E�H �D �S�D�U�W�L�F�X�O�D�U�O�\ �O�X�F�L�G �V�W�X�G�\ �R�I �W�K�H �F�R�J�Q�L�W�L�Y�H �D�Q�G �S�V�\�F�K�R�V�R�F�L�D�O �H�•�H�F�W�V �R�I �W�K�H 

�U�L�V�H �R�I �W�K�H �F�D�S�L�W�D�O�L�V�W �F�\�E�H�U�V�S�D�F�H���P�D�W�U�L�[ �W�K�D�W �)�L�V�K�H�U �K�D�V �L�G�H�Q�W�L�4�H�G �L�Q �K�L�V �Z�U�L�W-

�L�Q�J�V �R�Q �Q�H�R�O�L�E�H�U�D�O�L�V�P�� �&�R�Q�V�H�T�X�H�Q�W�O�\�� �H�Y�H�Q �W�K�R�X�J�K �5�R�V�H�Q �L�V �U�L�J�K�W �L�Q �O�R�F�D�W�L�Q�J 

the root-source to these symptoms outside the brain, it is only when they have 

�E�H�H�Q �V�L�W�X�D�W�H�G �L�Q �D�Q �H�Y�H�Q �O�D�U�J�H�U �V�R�F�L�R���S�R�O�L�W�L�F�D�O ���D�Q�G�� �D�V �Z�H �V�K�D�O�O �V�H�H�� �F�X�O�W�X�U�D�O�� 

context that we will be able to properly diagnose their intricate structure and 

�F�D�X�V�D�W�L�R�Q�� �D�V �W�K�H �D�E�R�Y�H �T�X�R�W�D�W�L�R�Q �H�P�S�K�D�V�L�]�H�V�� 

This is only one side of the story, however, since the cognitive agenda imposed 

by neoliberalism not only threatens to undermine psychological issues related 

�W�R �P�H�Q�W�D�O �K�H�D�O�W�K�� �E�X�W �D�O�V�R �W�U�D�Q�V�I�R�U�P�D�W�L�Y�H �F�R�Q�F�H�U�Q�V �R�U�J�D�Q�L�]�H�G �D�U�R�X�Q�G �W�K�H 

relationship between the technological and the neurobiological. In other 

�Z�R�U�G�V�� �W�K�H�U�H �D�U�H �D�W �O�H�D�V�W �W�Z�R �W�U�D�M�H�F�W�R�U�L�H�V �W�K�D�W �Q�H�H�G �W�R �E�H �H�O�D�E�R�U�D�W�H�G �K�H�U�H�� 

clinical issues related to mental health, and speculative issues related to the 

neurotechnological transformation of cognitive neurobiology. It is the latter 

set of issues that I will concern myself with in the remainder of this essay, with 
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a particular focus on its cultural implications, since I believe that contempo -

rary culture not only is in desperate need of such speculative resources, but 

also because it seems that culture would constitute a particularly produc -

�W�L�Y�H �4�H�O�G �I�R�U �W�K�H �X�W�L�O�L�]�D�W�L�R�Q �R�I �W�K�H�L�U �W�U�D�Q�V�I�R�U�P�D�W�L�Y�H �S�R�W�H�Q�W�L�D�O�� �<�H�W �E�H�I�R�U�H �J�R�L�Q�J 

further into this discussion I need to complement the previous socio-political 

�F�R�Q�W�H�[�W�X�D�O�L�]�D�W�L�R�Q �Z�L�W�K �L�W�V �F�X�O�W�X�U�D�O �F�R�X�Q�W�H�U�S�D�U�W�� �V�L�Q�F�H �W�K�H �G�L�J�L�W�D�O �S�D�W�K�R�O�R�J�\ �R�X�W-

lined above is not only rooted in a failed social contract, but also in a cultural 

malaise of widespread proportions. The full magnitude of current technologi -

cal disenchantment can therefore only be understood once it has been situ -

ated squarely in the socio-political agenda of neoliberalism on the one hand, 

and in the cultural malaise of aggravated postmodernism on the other.

�2�Q�F�H �D�J�D�L�Q �L�W �L�V �W�K�H �Z�R�U�N �R�I �0�D�U�N �)�L�V�K�H�U �W�K�D�W �L�V �H�[�H�P�S�O�D�U�\ �K�H�U�H�� �%�X�L�O�G�L�Q�J �X�S�R�Q 

�-�D�P�H�V�R�Q���V �Q�H�R���0�D�U�[�L�V�W �W�K�H�V�L�V �W�K�D�W �F�K�D�Q�J�H�V �L�Q �F�X�O�W�X�U�H �P�X�V�W �E�H �X�Q�G�H�U�V�W�R�R�G 

�L�Q �F�R�Q�M�X�Q�F�W�L�R�Q �Z�L�W�K �F�K�D�Q�J�H�V �L�Q �W�K�H �H�F�R�Q�R�P�\�� �D�Q�G �W�K�D�W �S�R�V�W�P�R�G�H�U�Q�L�V�P �L�V �W�K�H 

�F�X�O�W�X�U�D�O �O�R�J�L�F �R�I �O�D�W�H �F�D�S�L�W�D�O�L�V�P �� �-�D�P�H�V�R�Q �„�Œ�Œ�…�� �„���ˆ�‡���� �)�L�V�K�H�U �V�H�H�V �F�R�Q�W�H�P�S�R-

�U�D�U�\ �F�X�O�W�X�U�H �D�V �V�W�H�H�S�H�G �L�Q �Z�K�D�W �P�D�\ �E�H �F�K�D�U�D�F�W�H�U�L�]�H�G �D�V �D �V�R�U�W �R�I �Q�R�U�P�D�O�L�]�H�G 

postmodernism. The latter designates a widespread cultural inertia where 

�W�K�H �U�H�V�L�G�X�D�O �F�R�Q�5�L�F�W �E�H�W�Z�H�H�Q �P�R�G�H�U�Q�L�V�P �D�Q�G �S�R�V�W�P�R�G�H�U�Q�L�V�P�� �Z�K�L�F�K �K�D�X�Q�W�H�G 

�-�D�P�H�V�R�Q���V �Z�R�U�N�� �K�D�V �E�H�H�Q �F�R�P�S�O�H�W�H�O�\ �I�R�U�J�R�W�W�H�Q�� �D�O�R�Q�J �Z�L�W�K �W�K�H �G�L�V�W�L�Q�F�W�L�R�Q 

between high art and popular culture, and where the modernist ethos of ori -

enting oneself toward the unknown has been substituted—again, as Jameson 

correctly predicted—by a tendency toward revivalism, retrospection, pastiche, 

�D�Q�G �F�R�Q�V�W�D�Q�W �U�H�F�\�F�O�L�Q�J �R�I �W�K�H �D�O�U�H�D�G�\ �I�D�P�L�O�L�D�U�� �$�F�F�R�U�G�L�Q�J�O�\�� �
�U�H�W�U�R�� �Q�R �O�R�Q�J�H�U 

designates one particular style but the modus operandi of culture tout court , 

�D�Q�G �W�K�H �F�D�S�L�W�D�O�L�V�W �F�R�O�R�Q�L�]�D�W�L�R�Q �R�I �Q�D�W�X�U�H �D�Q�G �W�K�H �X�Q�F�R�Q�V�F�L�R�X�V���R�E�V�H�U�Y�H�G �Z�L�W�K 

�Z�R�Q�G�H�U �D�Q�G �K�R�U�U�R�U �E�\ �-�D�P�H�V�R�Q �L�Q �W�K�H �„�Œ�‹�ƒ�V���K�D�V �Q�R�Z �E�H�H�Q �Q�R�U�P�D�O�L�]�H�G �W�R 

such an extent that it is simply taken for granted. Consequently, even though 

cultural distribution, consumption, and communication have gone through 

remarkable changes over the last decade, cultural production itself has 

generated very little excitement. Contrasting his own adolescence with that 

�R�I �W�H�H�Q�D�J�H�U�V �W�R�G�D�\�� �P�X�V�L�F �Z�U�L�W�H�U �D�Q�G �F�X�O�W�X�U�D�O �F�U�L�W�L�F �6�L�P�R�Q �5�H�\�Q�R�O�G�V �Q�R�W�H�V �W�K�D�W 

whereas his own youth was steeped in interests such as modernist art, alien 

�O�L�I�H�� �D�Q�G �R�X�W�H�U �V�S�D�F�H ���L���H���� �W�K�H �X�Q�N�Q�R�Z�Q���� �W�K�H �Z�R�Q�G�H�U�V �R�I �E�R�X�Q�G�O�H�V�V �H�[�W�H�U�L�R�U�L�W�\ 

no longer seem to have any purchase on young people today, immersed as 

�W�K�H�\ �D�U�H �L�Q �<�R�X�W�X�E�H�� �)�D�F�H�E�R�R�N�� �L�3�K�R�Q�H�V�� �D�Q�G �R�W�K�H�U �I�R�U�P�V �R�I �V�R�F�L�D�O �P�H�G�L�D ���V�H�H 

�5�H�\�Q�R�O�G�V �…�ƒ�„�…�� �†�‰�…���Œ�‹���� �6�X�U�H�� �Q�H�Z �W�H�F�K�Q�R�O�R�J�L�H�V �K�D�Y�H �S�U�R�O�L�I�H�U�D�W�H�G �G�U�D�P�D�W�L�F�D�O�O�\ 

over the last decade, but only to the extent that they maintain the cultural 

interiority and status quo concomitant with the capitalist cyberspace-matrix. 

�7�K�L�V �L�V �D �F�X�O�W�X�U�D�O �V�L�W�X�D�W�L�R�Q �W�K�D�W �5�H�\�Q�R�O�G�V �F�K�D�U�D�F�W�H�U�L�]�H�V �D�V �R�Q�H �R�I �Z�L�G�H�V�S�U�H�D�G 

temporal malaise, or “hyperstasis,” qua  digital life as daily experience. The 

fundamental problem that confronts us is consequently one of rehabilitating 

the link between technology and the unknown—in contrast with the cyber-

capitalist reiteration of the already known—which is intimately connected 



������

to a renewed understanding of the implications of science on culture, simply 

�E�H�F�D�X�V�H �V�F�L�H�Q�F�H�� �D�V �Z�H �V�K�D�O�O �V�H�H�� �L�V �R�Q�H �R�I �P�D�Q���V �S�U�L�P�D�U�\ �P�H�W�K�R�G�V �I�R�U �L�Q�G�H�[-

�L�Q�J �W�K�H �X�Q�N�Q�R�Z�Q�� �–�Q �S�D�U�W�L�F�X�O�D�U�� �W�K�H �4�H�O�G �R�I �F�R�J�Q�L�W�L�Y�H �Q�H�X�U�R�V�F�L�H�Q�F�H �V�H�H�P�V �W�R 

�S�U�R�Y�L�G�H �V�R�P�H �R�I �W�K�H �P�R�V�W �S�U�R�P�L�V�L�Q�J ���E�X�W �K�D�U�G�O�\ �W�K�H �R�Q�O�\�� �U�H�V�R�X�U�F�H�V �I�R�U �W�K�L�V 

cultural confrontation with the unknown. The latter will consequently be my 

main topic of discussion in the next section.

The Cultural Implications of Cognitive 

�(�[�W�H�U�L�R�U�L�]�D�W�L�R�Q

�$�W �4�U�V�W �J�O�D�Q�F�H�� �W�K�H �L�G�H�D �R�I �W�K�H �F�X�O�W�X�U�D�O �L�P�S�R�U�W �R�I �U�H�V�R�X�U�F�H�V �S�U�R�Y�L�G�H�G �E�\ �P�R�G-

�H�U�Q �V�F�L�H�Q�F�H �P�L�J�K�W �V�H�H�P �G�X�E�L�R�X�V���Z�K�D�W�� �D�I�W�H�U �D�O�O�� �F�R�X�O�G �V�F�L�H�Q�W�L�4�F �G�D�W�D �S�U�R�Y�L�G�H 

�F�X�O�W�X�U�D�O �S�U�R�G�X�F�W�L�R�Q �Z�L�W�K�"���\�H�W �L�W �L�V �P�\ �4�U�P �E�H�O�L�H�I �W�K�D�W �W�K�L�V �L�V�V�X�H �L�V �R�Q�H �R�I �W�K�H 

most critical ones facing cultural theory today. Of course, questions concern -

�L�Q�J �W�K�H �L�Q�W�H�O�O�H�F�W�X�D�O �L�Q�5�X�H�Q�F�H �R�I �V�F�L�H�Q�W�L�4�F �U�D�W�L�R�Q�D�O�L�W�\ �R�Q �F�X�O�W�X�U�D�O �S�U�R�G�X�F�W�L�R�Q 

have been posed numerous times over the last decades, but over time their 

many shortcomings have become increasingly obvious. What is needed today 

is therefore a radical reconsideration of the relationship between science and 

�F�X�O�W�X�U�H ���R�U�� �L�Q �E�U�R�D�G�H�U �W�H�U�P�V�� �E�H�W�Z�H�H�Q �P�D�Q �D�Q�G �Q�D�W�X�U�H���� �–�Q �Z�K�D�W �I�R�O�O�R�Z�V�� �– �Z�L�O�O 

consequently aim to sketch out some broader outlines for such a reconsid -

�H�U�D�W�L�R�Q�� �I�R�F�X�V�L�Q�J �L�Q �S�D�U�W�L�F�X�O�D�U �R�Q �R�Q�H �R�I �W�K�H �P�R�V�W �L�Q�5�X�H�Q�W�L�D�O �V�W�D�W�H�P�H�Q�W�V �R�Q 

�W�K�H �W�R�S�L�F�� �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U���V �'�L�D�O�H�F�W�L�F���R�I���(�Q�O�L�‘�K�W�H�Q�P�H�Q�W. However, this 

�U�H�T�X�L�U�H�V �X�V �W�R �H�Q�J�D�J�H �Q�R�W �M�X�V�W �Z�L�W�K �W�K�H �E�R�R�N���V �F�H�O�H�E�U�D�W�H�G �F�K�D�S�W�H�U �R�Q �W�K�H �F�X�O-

ture industry, but also with its central arguments regarding the failure of the 

�(�Q�O�L�J�K�W�H�Q�P�H�Q�W �D�Q�G �W�K�H �S�D�W�K�R�O�R�J�\ �R�I �L�Q�V�W�U�X�P�H�Q�W�D�O �U�D�W�L�R�Q�D�O�L�W�\�� 

�–�Q�G�H�H�G�� �Z�K�D�W �R�I�W�H�Q �J�R�H�V �X�Q�P�H�Q�W�L�R�Q�H�G �L�Q �W�K�H �P�D�Q�\ �E�R�R�N�V �R�X�W�O�L�Q�L�Q�J �W�K�H �L�Q�5�X-

�H�Q�F�H �R�I �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U �R�Q �F�R�Q�W�H�P�S�R�U�D�U�\ �F�X�O�W�X�U�D�O �W�K�H�R�U�\ �L�V �W�K�H �Z�L�G�H�U 

critical context in which the analysis of the culture industry is situated. The 

decision to not articulate this link has become more than a mere pedagogical 

shortcoming, since it in fact harbors the key to a contemporary engagement 

�Z�L�W�K �W�K�H �E�R�R�N���V �F�U�L�W�L�F�L�V�P�V �R�I �P�R�G�H�U�Q �F�X�O�W�X�U�H�� Hence, it  �L�V �D�W �W�K�L�V �S�D�U�W�L�F�X�O�D�U �M�X�Q�F-

ture where the present analysis must begin.

�$�V �L�V �Z�H�O�O �N�Q�R�Z�Q�� �W�K�H �P�D�L�Q �W�R�S�L�F �R�I �'�L�D�O�H�F�W�L�F���R�I���(�Q�O�L�‘�K�W�H�Q�P�H�Q�W �L�V �Z�K�D�W �$�G�R�U�Q�R 

�D�Q�G �+�R�U�N�K�H�L�P�H�U �F�R�Q�V�L�G�H�U�H�G �W�R �E�H �W�K�H �I�D�L�O�X�U�H �R�I �W�K�H �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �L�Q �W�K�H �P�R�G-

ern world. This may be condensed into the following question: If the animus 

�R�I �W�K�H �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �L�V �W�K�D�W �R�I �H�P�D�Q�F�L�S�D�W�L�Q�J �P�D�Q �I�U�R�P �K�L�V �L�U�U�D�W�L�R�Q�D�O�L�W�\ ���R�U 

�
�L�P�P�D�W�X�U�L�W�\���� �D�V �.�D�Q�W �S�X�W �L�W���� �W�K�H�Q �Z�K�\ �L�V �F�R�Q�W�H�P�S�R�U�D�U�\ �V�R�F�L�H�W�\ �V�L�Q�N�L�Q�J �L�Q�W�R �D 

�Q�H�Z �I�R�U�P �R�I �E�D�U�E�D�U�L�V�P�" �)�D�V�F�L�V�P�� �F�D�S�L�W�D�O�L�V�P�� �F�X�O�W�X�U�D�O �V�W�D�Q�G�D�U�G�L�]�D�W�L�R�Q�� �D�Q�G �W�K�H 

�R�S�S�U�H�V�V�L�R�Q �R�I �Z�R�P�H�Q���D�O�O �R�I �Z�K�L�F�K �D�U�H �D�Q�D�O�\�]�H�G �L�Q���G�H�S�W�K �L�Q �W�K�H �E�R�R�N���F�D�Q 

hardly be thought of as triumphs of enlightened man. The task of the critical 

theorist then becomes one of identifying the root-source to these widespread 

failures of modern society. 



������

�<�H�W �X�Q�O�L�N�H �G�X�U�L�Q�J �W�K�H �)�U�D�Q�N�I�X�U�W �6�F�K�R�R�O���V �H�D�U�O�L�H�U �0�D�U�[�L�V�W �S�H�U�L�R�G�� �$�G�R�U�Q�R �D�Q�G 

Horkheimer argue that this root-source cannot be located in various forms 

�R�I �F�O�D�V�V �V�W�U�X�J�J�O�H �R�U �S�R�O�L�W�L�F�D�O �R�S�S�U�H�V�V�L�R�Q�� �V�L�Q�F�H �W�K�R�V�H �S�K�H�Q�R�P�H�Q�D���M�X�V�W �D�V 

�F�D�S�L�W�D�O�L�V�P �L�W�V�H�O�I���D�U�H �P�H�U�H �V�\�P�S�W�R�P�V �R�I �D �P�X�F�K �G�H�H�S�H�U �F�R�Q�5�L�F�W �Z�K�L�F�K �K�D�V 

�K�D�X�Q�W�H�G �:�H�V�W�H�U�Q �F�L�Y�L�O�L�]�D�W�L�R�Q �V�L�Q�F�H �L�W�V �L�Q�F�H�S�W�L�R�Q�� �W�K�D�W �E�H�W�Z�H�H�Q �P�D�Q �D�Q�G �Q�D�W�X�U�H�� 

�7�K�L�V �F�R�Q�5�L�F�W �L�V �I�R�U�P�X�O�D�W�H�G �L�Q �W�H�U�P�V �R�I �D �V�W�U�X�J�J�O�H �E�H�W�Z�H�H�Q �G�R�P�L�Q�D�W�L�Q�J �D�Q�G 

�G�R�P�L�Q�D�W�H�G�� �V�L�Q�F�H�� �I�R�U �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U�� �F�L�Y�L�O�L�]�D�W�L�R�Q �L�V �G�H�S�H�Q�G�H�Q�W �R�Q 

�P�D�Q���V �X�U�J�H �W�R �W�D�P�H �D�Q�G �X�O�W�L�P�D�W�H�O�\ �F�R�Q�W�U�R�O �W�K�H �K�R�V�W�L�O�H �I�R�U�F�H�V �K�D�U�E�R�U�H�G �E�\ �D�O�L�H�Q 

�Q�D�W�X�U�H�� �7�K�L�V �L�V �W�K�H �R�E�M�H�F�W�L�Y�H �R�I �V�D�F�U�L�4�F�H �L�Q �S�U�H���U�D�W�L�R�Q�D�O �V�R�F�L�H�W�L�H�V�� �V�L�Q�F�H �V�D�F�U�L-

�4�F�H���F�R�Q�V�W�U�X�H�G �D�V �D �S�D�U�W�L�F�X�O�D�U �O�R�J�L�F �R�I �Q�R�Q���F�R�Q�F�H�S�W�X�D�O �H�[�F�K�D�Q�J�H���L�V �S�U�L�P�L�W�L�Y�H 

�P�D�Q���V �D�W�W�H�P�S�W �W�R �D�•�H�F�W �D �F�R�P�P�H�Q�V�X�U�D�W�L�R�Q �E�H�W�Z�H�H�Q �K�L�P�V�H�O�I �D�Q�G �W�K�H �K�R�U�U�R�U�V 

�R�I �D�O�L�H�Q �Q�D�W�X�U�H�� �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �L�V�� �R�I �F�R�X�U�V�H�� �I�R�X�Q�G�H�G �X�S�R�Q �W�K�H �G�L�V�F�D�U�G�L�Q�J �R�I 

�V�D�F�U�L�4�F�L�D�O �O�R�J�L�F �L�Q �I�D�Y�R�U �R�I �U�D�W�L�R�Q�D�O �H�[�S�O�D�Q�D�W�L�R�Q�� �<�H�W �Z�K�D�W �H�Q�O�L�J�K�W�H�Q�H�G �W�K�R�X�J�K�W 

�H�Q�G�V �X�S �Z�L�W�K�� �D�F�F�R�U�G�L�Q�J �W�R �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U�� �L�V �Q�R�W �W�K�H �S�R�V�W���V�D�F�U�L�4�F�L�D�O 

�O�R�J�L�F �L�W �L�V �V�H�D�U�F�K�L�Q�J �I�R�U�� �E�X�W �P�H�U�H�O�\ �W�K�H �L�Q�W�H�U�Q�D�O�L�]�D�W�L�R�Q �R�I �V�D�F�U�L�4�F�H tout court . 

�(�Q�O�L�J�K�W�H�Q�H�G �W�K�R�X�J�K�W �L�V �F�R�Q�V�H�T�X�H�Q�W�O�\ �F�K�D�U�D�F�W�H�U�L�]�H�G �D�V �D�Q �X�Q�U�H�5�H�F�W�L�Y�H �S�D�W�K�R�O-

�R�J�\�� �Z�K�H�U�H �P�D�Q���V �G�H�V�L�U�H �W�R �F�R�Q�Y�H�U�W �W�K�H �H�Q�W�L�U�H�W�\ �R�I �Q�D�W�X�U�H �L�Q�W�R �V�H�U�L�H�V �R�I �Q�X�P-

�E�H�U�V �D�Q�G �I�R�U�P�X�O�D�H ���L���H���� �W�R �F�R�Q�W�U�R�O �Q�D�W�X�U�H �Y�L�D �V�F�L�H�Q�W�L�4�F �H�[�S�O�D�Q�D�W�L�R�Q�� �U�H�P�D�L�Q�V 

deadlocked within the mythical pattern of thought it wants to be rid of, for 

�Z�K�D�W �V�F�L�H�Q�W�L�4�F �O�R�J�L�F �X�O�W�L�P�D�W�H�O�\ �U�H�S�U�H�V�H�Q�W�V �L�V �Q�R�W�K�L�Q�J �E�X�W �D �Q�H�Z �I�R�U�P �R�I �D�O�L�H�Q�D-

tion, which not only extends across the exteriority of nature, but also into the 

�L�Q�W�H�U�L�R�U�L�W�\ �R�I �P�D�Q �K�L�P�V�H�O�I�� �–�Q�G�H�H�G�� �Z�K�D�W �W�K�H �V�F�L�H�Q�W�L�4�F �L�P�S�H�W�X�V �W�R �H�[�W�H�U�L�R�U�L�]�H 

�D�Q�G �V�S�D�W�L�D�O�L�]�H �X�O�W�L�P�D�W�H�O�\ �H�Q�G�V �X�S �Z�L�W�K �L�V �Q�R�W�K�L�Q�J �E�X�W �D�Q �D�J�J�U�D�Y�D�W�H�G �I�R�U�P �R�I 

�V�H�O�I���V�D�F�U�L�4�F�H�� �V�L�Q�F�H �W�K�H �U�H�G�X�F�W�L�R�Q �R�I �H�Y�H�U�\�W�K�L�Q�J �W�R �L�G�H�Q�W�L�F�D�O �X�Q�L�W�V���U�D�W�K�H�U �W�K�D�Q 

reaching out toward an exteriority beyond man—merely continues to symboli -

�F�D�O�O�\ �V�D�F�U�L�4�F�H �S�D�U�W�V �R�I �W�K�H �K�X�P�D�Q �L�Q �D �S�D�W�K�R�O�R�J�L�F�D�O�� �F�R�P�S�X�O�V�L�Y�H �P�D�Q�Q�H�U�� �Z�K�L�F�K 

�L�Q �W�K�H �H�Q�G �U�H�Q�G�H�U�V �S�U�R�S�H�U�O�\ �S�K�L�O�R�V�R�S�K�L�F�D�O ���R�U �U�H�5�H�F�W�L�Y�H�� �W�K�L�Q�N�L�Q�J �L�P�S�R�V�V�L�E�O�H�� 

�)�R�U �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U�� �W�K�L�V �P�D�U�N�V �W�K�H �E�H�J�L�Q�Q�L�Q�J �R�I �D �G�D�Q�J�H�U�R�X�V �S�D�W�K 

where ends are substituted for means and domination sooner or later is 

�U�H�Y�H�U�W�H�G �E�D�F�N �W�R�Z�D�U�G �P�D�Q �K�L�P�V�H�O�I�� �E�R�W�K �L�Q �W�H�U�P�V �R�I �G�R�P�L�Q�D�W�L�R�Q �E�H�W�Z�H�H�Q �P�H�Q 

and in terms of the alienation of man from himself where thinking is reduced 

to a pure mathematical function:

�7�K�L�Q�N�L�Q�J �R�E�M�H�F�W�L�4�H�V �L�W�V�H�O�I �W�R �E�H�F�R�P�H �D�Q �D�X�W�R�P�D�W�L�F�� �V�H�O�I���D�F�W�L�Y�D�W�L�Q�J �S�U�R�F�H�V�V�� 

an impersonation of the machine that it produces itself so that ultimately 

the machine can replace it. . . . Mathematical procedure [becomes], so to 

speak, the ritual of thinking. In spite of the axiomatic self-restriction, it 

�H�V�W�D�E�O�L�V�K�H�V �L�W�V�H�O�I �D�V �Q�H�F�H�V�V�D�U�\ �D�Q�G �R�E�M�H�F�W�L�Y�H�� �L�W �W�X�U�Q�V �W�K�R�X�J�K�W �L�Q�W�R �D �W�K�L�Q�J�� 

�D�Q �L�Q�V�W�U�X�P�H�Q�W���Z�K�L�F�K �L�V �L�W�V �R�Z�Q �W�H�U�P �I�R�U �L�W�� ���$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U 

�„�Œ�Œ�Š�� �…�ˆ��

Consequently, it is in this wider critical context where the analysis of the 

culture industry must be situated, since what the latter is an index of—accord -

�L�Q�J �W�R �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U���L�V �R�Q�H �R�I �W�K�H �P�R�G�H�V �R�I �G�R�P�L�Q�D�W�L�R�Q �W�K�D�W �K�D�Y�H 
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�H�P�H�U�J�H�G �D�O�R�Q�J �Z�L�W�K �W�K�H �W�U�L�X�P�S�K �R�I �V�F�L�H�Q�W�L�4�F �U�D�W�L�R�Q�D�O�L�W�\�� �$�F�F�R�U�G�L�Q�J�O�\�� �W�K�H �W�H�U�P 

“culture industry” was deliberately chosen—as opposed to “mass culture” or 

�
�S�R�S�X�O�D�U �F�X�O�W�X�U�H�����S�U�H�F�L�V�H�O�\ �L�Q �R�U�G�H�U �W�R �H�P�S�K�D�V�L�]�H �W�K�H �O�L�Q�N �E�H�W�Z�H�H�Q �(�Q�O�L�J�K�W�H�Q-

ment rationality and modern culture by highlighting, on the one hand, how the 

latter operates in terms of increased technological subsumption by mechani -

cal reproduction and, on the other hand, how the distribution of cultural 

�S�U�R�G�X�F�W�V �L�V �E�H�L�Q�J �P�R�Q�L�W�R�U�H�G �E�\ �U�D�W�L�R�Q�D�O�� �F�R�Q�W�U�R�O�O�H�G �R�U�J�D�Q�L�]�D�W�L�R�Q�� �7�K�H�V�H �D�U�H 

�W�K�H �S�U�L�P�D�U�\ �V�\�P�S�W�R�P�V �R�I �K�R�Z �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �U�D�W�L�R�Q�D�O�L�W�\ �K�D�V �L�Q�I�H�F�W�H�G �F�X�O�W�X�U�D�O 

�S�U�R�G�X�F�W�L�R�Q �D�Q�G �U�H�G�X�F�H�G �W�K�H �O�D�W�W�H�U �W�R �D �V�H�U�L�H�V �R�I �E�D�Q�D�O�L�W�L�H�V �R�I �D�U�W�L�4�F�L�D�O �G�H�V�L�U�H�V 

�W�K�D�W�� �R�I �F�R�X�U�V�H�� �D�U�H �V�W�U�L�F�W�O�\ �L�Q �W�X�Q�H �Z�L�W�K �F�D�S�L�W�D�O�L�V�W �R�U�J�D�Q�L�]�D�W�L�R�Q �L�Q �W�K�H �I�R�U�P �R�I �D 

new mode of social domination. 

�<�H�W �W�K�H �O�L�Q�N �E�H�W�Z�H�H�Q �V�F�L�H�Q�W�L�4�F �U�D�W�L�R�Q�D�O�L�W�\ �D�Q�G �V�R�F�L�D�O �G�R�P�L�Q�D�W�L�R�Q �W�K�D�W �$�G�R�U�Q�R 

�D�Q�G �+�R�U�N�K�H�L�P�H�U���V �W�K�H�V�L�V �U�H�V�W�V �X�S�R�Q �L�V �I�D�U �I�U�R�P �J�X�D�U�D�Q�W�H�H�G�� �–�Q�G�H�H�G�� �L�Q �P�\ �Y�L�H�Z 

�L�W �L�V �U�R�R�W�H�G �L�Q �D �I�X�Q�G�D�P�H�Q�W�D�O �P�L�V�G�L�D�J�Q�R�V�L�V �R�I �W�K�H �L�Q�W�H�O�O�H�F�W�X�D�O �L�P�S�R�U�W �R�I �(�Q�O�L�J�K�W-

�H�Q�P�H�Q�W �U�D�W�L�R�Q�D�O�L�W�\�� �Z�K�L�F�K �U�H�P�D�L�Q�V �F�R�P�P�L�W�W�H�G �W�R �W�K�H �V�D�I�H�J�X�D�U�G�L�Q�J �R�I �D �4�F�W�L�R�Q�D�O 

“humanism” at the cost of eliding its wider speculative implications. These 

implications have recently been articulated with remarkable cogency by the 

�S�K�L�O�R�V�R�S�K�H�U �5�D�\ �%�U�D�V�V�L�H�U�� �Z�K�R �L�Q �K�L�V �E�R�R�N �1�L�K�L�O���8�Q�E�R�X�Q�G�����(�Q�O�L�‘�K�W�H�Q�P�H�Q�W���D�Q�G��

Extinction ���…�ƒ�ƒ�Š�� �S�U�H�V�H�Q�W�V �D �V�W�U�L�N�L�Q�J �D�O�W�H�U�Q�D�W�L�Y�H �L�Q�W�H�U�S�U�H�W�D�W�L�R�Q �R�I �W�K�H �L�Q�W�H�O�O�H�F-

�W�X�D�O �O�H�J�D�F�\ �R�I �W�K�H �(�Q�O�L�J�K�W�H�Q�P�H�Q�W���D�Q �L�Q�W�H�U�S�U�H�W�D�W�L�R�Q �Z�K�L�F�K�� �D�V �Z�H �V�K�D�O�O �V�H�H�� �Z�L�O�O 

�S�U�R�Y�L�G�H �X�V �Z�L�W�K �F�R�Q�F�H�S�W�X�D�O �U�H�V�R�X�U�F�H�V �I�R�U �W�K�H �F�R�Q�V�W�U�X�F�W�L�R�Q �R�I �D �Y�H�U�\ �G�L�•�H�U�H�Q�W 

�D�F�F�R�X�Q�W �R�I �F�X�O�W�X�U�H �W�K�D�Q �W�K�D�W �R�I �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U��

The speculative argument of Nihil Unbound  may be understood as a thanat -

ropic inversion �R�I �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U���V �G�L�D�O�H�F�W�L�F�V �R�I �P�\�W�K �D�Q�G �(�Q�O�L�J�K�W�H�Q-

�P�H�Q�W�� �V�L�Q�F�H �L�W �L�Q�V�L�V�W�V �R�Q�� �U�D�W�K�H�U �W�K�D�Q �U�H�M�H�F�W�V�� �W�K�H �L�P�S�H�U�V�R�Q�D�O �Q�L�K�L�O�L�V�P �L�P�S�O�L�F�L�W 

�L�Q �V�F�L�H�Q�W�L�4�F �R�E�M�H�F�W�L�4�F�D�W�L�R�Q �D�Q�G �W�H�F�K�Q�R�O�R�J�L�F�D�O �H�[�W�H�U�L�R�U�L�]�D�W�L�R�Q�� �:�K�H�U�H�D�V �$�G�R�U�Q�R 

and Horkheimer argue that what they conceive of as the terminal exhaustion 

of reason can only be overcome by its re-integration into the purposeful -

�Q�H�V�V �R�I �K�X�P�D�Q �K�L�V�W�R�U�\���F�R�Q�V�W�U�X�H�G �D�V �D �W�H�P�S�R�U�D�O �W�U�D�Q�V�F�H�Q�G�H�Q�F�H �R�I �V�F�L�H�Q�F�H���V 

pathological compulsion—with the idea of “the thanatosis �R�I �(�Q�O�L�J�K�W�H�Q�P�H�Q�W” 

�%�U�D�V�V�L�H�U ���…�ƒ�ƒ�Š�� �†�…�� �L�Q�V�L�V�W�V �R�Q �W�K�H �L�Q�F�R�P�S�D�W�L�E�L�O�L�W�\ �E�H�W�Z�H�H�Q �W�K�H �L�P�D�J�H �R�I �Q�D�W�X�U�H 

�J�L�Y�H�Q �W�R �X�V �E�\ �V�F�L�H�Q�F�H �D�Q�G �R�X�U �P�D�Q�L�I�H�V�W �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �R�I �W�K�L�Q�J�V�� �)�R�U �%�U�D�V�V�L�H�U�� 

the fact that the thought of science goes beyond our default apprehension 

of nature must be understood as the starting point for the philosophical 

enterprise, rather than as a cognitive pathology which philosophy should be 

summoned to remedy. The bulk of Nihil Unbound  is therefore concerned with 

�D�U�W�L�F�X�O�D�W�L�Q�J �V�F�L�H�Q�W�L�4�F �U�D�W�L�R�Q�D�O�L�V�P �D�V �D �F�R�J�Q�L�W�L�Y�H �R�Y�H�U�W�X�U�Q�L�Q�J �R�I �P�D�Q���V �O�L�I�H�Z�R�U�O�G 

wherein thinking is confronted with an alien outside, which is unconditioned 

�E�\ �K�X�P�D�Q �P�D�Q�L�I�H�V�W�D�W�L�R�Q�� �$�Q�G �U�D�W�K�H�U �W�K�D�Q �W�U�\�L�Q�J �W�R �U�H���L�Q�V�F�U�L�E�H �W�K�L�V �X�Q�L�Y�H�U�V�D�O 

purposelessness within a human narrative of reconciliation, the animus of the 

book is one of progressively tearing down the lifeworld that we have created 

�L�Q �R�U�G�H�U �W�R �V�D�W�L�V�I�\ �R�X�U �S�V�\�F�K�R�O�R�J�L�F�D�O �Q�H�H�G�V ���D�Q�G �Z�K�L�F�K �S�K�L�O�R�V�R�S�K�\ �D�O�V�R �K�D�V 



������

�S�D�U�W�L�F�L�S�D�W�H�G �L�Q�� �D�V �F�D�Q �E�H �V�H�H�Q �L�Q �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U���V �G�L�D�O�H�F�W�L�F�D�O �W�K�L�Q�N-

�L�Q�J�� �E�\ �U�H�F�R�J�Q�L�]�L�Q�J �W�K�D�W �K�X�P�D�Q �H�[�S�H�U�L�H�Q�F�H�� �F�R�Q�V�F�L�R�X�V�Q�H�V�V�� �P�H�D�Q�L�Q�J�� �D�Q�G �K�L�V-

tory are nothing but minor spatio-temporal occurrences within an exorbitant 

cosmology, which is being progressively unveiled by the natural sciences. 

�6�F�L�H�Q�W�L�4�F �U�D�W�L�R�Q�D�O�L�V�P�� �W�K�H�U�H�I�R�U�H�� �L�V �D �W�U�D�X�P�D �I�R�U �W�K�R�X�J�K�W ���D�V �$�G�R�U�Q�R �D�Q�G 

�+�R�U�N�K�H�L�P�H�U �D�U�J�X�H�G���� �D�O�W�K�R�X�J�K �L�W�V �U�R�R�W���V�R�X�U�F�H �L�V �Q�R�W �W�R �E�H �I�R�X�Q�G �Z�L�W�K�L�Q �W�K�H 

�F�R�Q�4�Q�H�V �R�I �K�X�P�D�Q �K�L�V�W�R�U�\ ���L���H���� �D�V �D �S�X�U�H�O�\ �S�V�\�F�K�R�V�R�F�L�D�O �V�W�U�X�J�J�O�H �E�H�W�Z�H�H�Q 

�G�R�P�L�Q�D�W�L�Q�J �D�Q�G �G�R�P�L�Q�D�W�H�G���� �E�X�W �L�Q �L�W�V �Q�H�J�D�W�L�R�Q �R�I �W�K�H �F�D�W�H�J�R�U�L�F�D�O �G�L�•�H�U�H�Q�F�H 

between established conceptual categories such as life and death in post-

�'�D�U�Z�L�Q�L�D�Q �E�L�R�O�R�J�\�� �D�Q�G �P�D�W�W�H�U �D�Q�G �Y�R�L�G �L�Q �F�R�Q�W�H�P�S�R�U�D�U�\ �F�R�V�P�R�O�R�J�\�� �6�F�L�H�Q�W�L�4�F 

discovery therefore has an immediate philosophical import insofar as its 

elimination of the notion of “purpose” from the natural realm stands at odds 

with a prevalent philosophical position: The idea that the human qua transcen -

dental dimension of existence constitutes the irreducible bedrock of cognitive 

and conceptual enquiry. This is nihil unbound: nihilism  emancipated from 

�W�K�H �U�H�J�L�R�Q�D�O �K�R�U�L�]�R�Q �R�I �W�K�H �K�X�P�D�Q �O�L�I�H�Z�R�U�O�G �D�Q�G �U�H�S�R�V�L�W�L�R�Q�H�G �Z�L�W�K�L�Q �D �S�U�R�S�H�U 

universal context.

�+�H�Q�F�H�� �G�H�V�S�L�W�H �W�K�H �F�R�V�P�R�O�R�J�L�F�D�O �L�P�S�O�L�F�D�W�L�R�Q�V �R�I �%�U�D�V�V�L�H�U���V �V�S�H�F�X�O�D�W�L�Y�H �Q�L�K�L�O�L�V�P�� 

�L�W �L�V �F�U�X�F�L�D�O �Q�R�W �W�R �R�Y�H�U�O�R�R�N �L�W�V �H�T�X�D�O�O�\ �V�L�J�Q�L�4�F�D�Q�W �F�R�J�Q�L�W�L�Y�H �L�P�S�R�U�W�� �S�D�U�W�L�F�X�O�D�U�O�\ 

�V�L�Q�F�H �F�R�Q�V�F�L�R�X�V�Q�H�V�V �K�D�V �J�H�Q�H�U�D�O�O�\ �E�H�H�Q �F�R�Q�V�L�G�H�U�H�G �L�P�P�X�Q�H �W�R �V�F�L�H�Q�W�L�4�F �R�E�M�H�F-

�W�L�4�F�D�W�L�R�Q �Z�L�W�K�L�Q �W�K�H �F�R�Q�W�L�Q�H�Q�W�D�O �P�R�G�H �R�I �S�K�L�O�R�V�R�S�K�L�]�L�Q�J�� �Z�K�L�F�K �K�D�V �K�D�G �P�D�M�R�U 

�F�R�Q�F�H�S�W�X�D�O �L�P�S�D�F�W �R�Q �F�R�Q�W�H�P�S�R�U�D�U�\ �F�X�O�W�X�U�D�O �W�K�H�R�U�\�� �$�V �Z�H �V�D�Z �L�Q �W�K�H �S�U�H�Y�L�R�X�V 

�G�L�V�F�X�V�V�L�R�Q �R�I �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U���V �Z�R�U�N�� �W�K�H �V�F�L�H�Q�W�L�4�F �L�P�S�H�U�D�W�L�Y�H �W�R 

�R�E�M�H�F�W�L�I�\ �F�R�Q�V�F�L�R�X�V�Q�H�V�V �K�D�V �R�I�W�H�Q �E�H�H�Q �Y�L�H�Z�H�G �D�V �D�Q �L�Q�G�H�[ �R�I �D �G�D�Q�J�H�U�R�X�V 

form of anti-humanism, which threatens to alienate us from our true selves 

�L�Q �L�W�V �F�R�P�S�X�O�V�L�Y�H �D�W�W�H�P�S�W�V �W�R �R�E�M�H�F�W�L�I�\ �W�K�D�W �Z�K�L�F�K �O�L�H�V �E�H�\�R�Q�G �R�E�M�H�F�W�L�4�F�D�W�L�R�Q�� 

�<�H�W�� �Z�K�D�W �W�K�H �V�F�L�H�Q�W�L�4�F �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �R�I �W�K�H �K�X�P�D�Q �X�O�W�L�P�D�W�H�O�\ �S�R�L�Q�W�V �W�R �L�V �S�U�H-

�F�L�V�H�O�\ �W�K�D�W�� �W�K�H �V�\�V�W�H�P�D�W�L�F �H�[�W�H�U�L�R�U�L�]�D�W�L�R�Q �R�I �F�R�Q�V�F�L�R�X�V�Q�H�V�V �D�Q�G �D�Q �H�[�W�H�Q�V�L�R�Q 

of the cognitive split produced by the natural sciences from the exteriority 

�R�I �Q�D�W�X�U�H �L�Q�W�R �W�K�H �L�Q�W�H�U�L�R�U�L�W�\ �R�I �P�D�Q�� �+�H�Q�F�H�� �W�K�H �X�S�V�K�R�W �R�I �W�K�L�V �P�D�M�R�U �L�Q�W�H�O-

�O�H�F�W�X�D�O �S�U�R�M�H�F�W �L�V �W�K�H �L�Q�V�H�U�W�L�R�Q �R�I �P�D�Q �K�L�P�V�H�O�I �L�Q�W�R �W�K�H �S�X�U�S�R�V�H�O�H�V�V �Q�D�W�X�U�D�O 

�R�U�G�H�U �X�Q�Y�H�L�O�H�G �E�\ �W�K�H �V�F�L�H�Q�W�L�4�F �Z�R�U�O�G�Y�L�H�Z�� �W�K�U�R�X�J�K �W�K�H �J�U�D�G�X�D�O �F�R�Q�V�W�U�X�F�W�L�R�Q 

of an image of the human which views the latter as a particularly complex 

form of biophysical system rather than as a kind of transcendental excess. In 

�W�K�D�W �U�H�J�D�U�G�� �L�W �L�V �R�Q�H �R�I �W�K�H �P�R�V�W �V�L�J�Q�L�4�F�D�Q�W �L�V�V�X�H�V �R�S�H�Q�H�G �X�S �E�\ �W�K�H �F�R�Q�F�H�S-

�W�X�D�O �L�Q�W�H�J�U�D�W�L�R�Q �R�I �V�F�L�H�Q�W�L�4�F �H�[�S�O�D�Q�D�W�L�R�Q�� �Z�K�L�F�K �L�V �V�R�P�H�W�K�L�Q�J �W�K�H �S�K�L�O�R�V�R�S�K�H�U 

Wilfrid Sellars addressed several decades ago in the form of a distinction 

between what he called the manifest and �V�F�L�H�Q�W�L�4�F images of man. 

�$�F�F�R�U�G�L�Q�J �W�R �6�H�O�O�D�U�V ���„�Œ�‰�†���� �W�K�H �P�D�Q�L�I�H�V�W �L�P�D�J�H �L�V �D �V�R�S�K�L�V�W�L�F�D�W�H�G �F�R�Q�F�H�S�W�X�D�O 

framework, which has accumulated gradually since the emergence of Homo 

�V�D�S�L�H�Q�V �D�Q�G �L�V �R�U�J�D�Q�L�]�H�G �D�U�R�X�Q�G �W�K�H �Q�R�W�L�R�Q �R�I �P�D�Q �D�V person�� �W�K�D�W �L�V�� �D�V �D 

rational agent capable of giving and asking for reasons within the context of 
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a larger socio-linguistic economy. In that regard, the fundamental import of 

the manifest image is its normative  valence in that it provides man with a basic 

framework for keeping track of commitments, providing and revising explana -

tions, assessing what ought to be done, and vice versa. In short, the space of 

reasons provided by the manifest image is what distinguishes sapient intel -

ligence from that of mere sentience. However, Sellars also noticed the much 

more recent emergence of another image associated with the natural sciences 

�W�K�D�W �S�U�H�V�H�Q�W�V �L�W�V�H�O�I �D�V �D �U�L�Y�D�O �L�P�D�J�H �L�Q �W�K�D�W �L�W �L�V �R�U�J�D�Q�L�]�H�G �D�U�R�X�Q�G �W�K�H �Q�R�W�L�R�Q 

of man as a physical system. In other words, whereas the manifest image 

�F�R�Q�V�W�U�X�H�V �P�D�Q �T�X�D�V�L���W�U�D�Q�V�F�H�Q�G�H�Q�W�D�O�O�\�� �D�V �W�K�H �V�L�Q�J�X�O�D�U �E�H�D�U�H�U �R�I �W�K�H �R�E�M�H�F�W 

�U�H�D�V�R�Q�� �W�K�H �V�F�L�H�Q�W�L�4�F �L�P�D�J�H �L�Q�V�W�H�D�G �Y�L�H�Z�V �P�D�Q �I�U�R�P �W�K�H �S�H�U�V�S�H�F�W�L�Y�H �R�I �Q�D�W�X�U�D�O 

history, as a particularly complex accumulation of various forms of biological 

material. 

�)�R�U �6�H�O�O�D�U�V�� �W�K�H �I�X�Q�G�D�P�H�Q�W�D�O �W�D�V�N �I�R�U �W�K�H �F�R�Q�W�H�P�S�R�U�D�U�\ �S�K�L�O�R�V�R�S�K�H�U �L�V �R�Q�H �R�I 

�D�F�K�L�H�Y�L�Q�J �D �V�W�H�U�H�R�V�F�R�S�L�F �L�Q�W�H�J�U�D�W�L�R�Q �R�I �W�K�H �P�D�Q�L�I�H�V�W �D�Q�G �V�F�L�H�Q�W�L�4�F �L�P�D�J�H�V�� �W�K�D�W 

is, of producing a synoptic framework capable of giving an account of man 

as a rational agent on the one hand, and as a physical system on the other. 

�<�H�W �W�K�L�V �W�D�V�N �V�K�R�X�O�G �Q�R�W �E�H �X�Q�G�H�U�V�W�R�R�G �D�V �D�Q �D�W�W�H�P�S�W �W�R �D�F�F�R�P�P�R�G�D�W�H �W�K�H 

�V�F�L�H�Q�W�L�4�F �L�P�D�J�H �D�F�F�R�U�G�L�Q�J �W�R �P�D�Q���V �S�V�\�F�K�R�O�R�J�L�F�D�O �Q�H�H�G�V�� �(�[�S�O�D�Q�D�W�R�U�\ �L�Q�W�H�J�U�D-

�W�L�R�Q �V�K�R�X�O�G �Q�R�W �E�H �F�R�Q�I�X�V�H�G �Z�L�W�K �F�R�Q�F�H�S�W�X�D�O �F�R�P�P�H�Q�V�X�U�D�W�L�R�Q�� �)�R�U �D�V �Z�D�V �M�X�V�W 

�H�P�S�K�D�V�L�]�H�G �L�Q �W�K�H �G�L�V�F�X�V�V�L�R�Q �R�I �%�U�D�V�V�L�H�U���V �Z�R�U�N�� �D�Q�G �D�V �6�H�O�O�D�U�V �K�L�P�V�H�O�I �V�D�Z�� 

�W�K�H�U�H �L�V �V�R�P�H�W�K�L�Q�J �I�X�Q�G�D�P�H�Q�W�D�O�O�\ �F�R�X�Q�W�H�U�L�Q�W�X�L�W�L�Y�H �D�E�R�X�W �W�K�H �V�F�L�H�Q�W�L�4�F �L�P�D�J�H 

in that it presents an image of man that is completely alien to common sense 

�U�H�D�V�R�Q�L�Q�J�� �–�W �L�V �F�R�Q�V�H�T�X�H�Q�W�O�\ �D�W �W�K�L�V �S�D�U�W�L�F�X�O�D�U �M�X�Q�F�W�X�U�H���D�W �W�K�H �W�U�D�X�P�D�W�L�F �F�O�D�V�K 

�E�H�W�Z�H�H�Q �W�K�H �P�D�Q�L�I�H�V�W �D�Q�G �V�F�L�H�Q�W�L�4�F �L�P�D�J�H�V���Z�K�H�U�H �G�L�D�O�H�F�W�L�F�D�O �H�Q�O�L�J�K�W�H�Q�P�H�Q�W 

must be reversed into thanatropic enlightenment and thinking rehabilitated 

with the edge of speculative reason. ��

�5�H�F�H�Q�W�O�\�� �W�K�H �W�U�D�X�P�D �J�H�Q�H�U�D�W�H�G �L�Q �W�K�H �P�D�Q�L�I�H�V�W �R�U�G�H�U �W�K�U�R�X�J�K �L�W�V �H�Q�F�R�X�Q�W�H�U 

�Z�L�W�K �V�F�L�H�Q�W�L�4�F �U�H�D�V�R�Q�L�Q�J �K�D�V �E�H�H�Q �J�L�Y�H�Q �D �S�D�U�W�L�F�X�O�D�U�O�\ �L�Q�F�L�V�L�Y�H �I�R�U�P�X�O�D�W�L�R�Q 

�E�\ �W�K�H �Q�H�X�U�R�S�K�L�O�R�V�R�S�K�H�U �7�K�R�P�D�V �0�H�W�]�L�Q�J�H�U�� �Z�K�R�V�H �P�D�J�Q�X�P �R�S�X�V �%�H�L�Q�‘���1�R��

One: The Self-Model Theory of Subjectivity ���…�ƒ�ƒ�‰�� �L�V �D �F�R�P�S�U�H�K�H�Q�V�L�Y�H �V�W�X�G�\ �R�I 

�W�K�H �Q�R�W�L�R�Q �R�I �S�K�H�Q�R�P�H�Q�D�O �V�H�O�I�K�R�R�G �D�Q�G �W�K�H �4�U�V�W���S�H�U�V�R�Q �S�H�U�V�S�H�F�W�L�Y�H �Z�K�L�F�K 

��	 �8�Q�G�R�X�E�W�H�G�O�\�� �P�X�F�K �P�R�U�H �Q�H�H�G�V �W�R �E�H �V�D�L�G �D�E�R�X�W �W�K�H �T�X�H�V�W �I�R�U �H�[�S�O�D�Q�D�W�R�U�\ �L�Q�W�H�J�U�D-

�W�L�R�Q �R�I �W�K�H �P�D�Q�L�I�H�V�W �D�Q�G �V�F�L�H�Q�W�L�4�F �L�P�D�J�H�� �D�Q�G �L�W�V �F�R�Q�V�H�T�X�H�Q�F�H�V �I�R�U �D �J�H�Q�X�L�Q�H�O�\ �P�R�G�H�U�Q 

�I�R�U�P �R�I �Q�L�K�L�O�L�V�P�� �–�Q �S�D�U�W�L�F�X�O�D�U�� �L�W �L�V �L�P�S�R�U�W�D�Q�W �W�R �U�H�F�R�J�Q�L�]�H �W�K�D�W �W�K�H �F�R�P�P�L�W�P�H�Q�W �W�R �W�K�H 

manifest order qua  normative reasoning does not index a regression from nihilistic dis -

�H�Q�F�K�D�Q�W�P�H�Q�W �W�R �\�H�W �D�Q�R�W�K�H�U �Y�H�U�V�L�R�Q �R�I �F�R�Q�V�H�U�Y�D�W�L�Y�H �K�X�P�D�Q�L�V�P���D�V �%�U�D�V�V�L�H�U �V�R�P�H�W�L�P�H�V 

has been accused of—since what is crucial about the manifest image is its normative 

infrastructure, rather than its purely contingent instantiation in the medium sapiens. In 

other words, there is nothing intrinsically human about the manifest image insofar as 

it is medium-independent and in principle could be instantiated in other systems than 

�E�L�R�O�R�J�L�F�D�O �R�Q�H�V ���V�H�H �%�U�D�V�V�L�H�U �D�Q�G �0�D�O�L�N �…�ƒ�„�ˆ���� �7�K�L�V �L�V �W�K�H �I�X�Q�G�D�P�H�Q�W�D�O �V�S�H�F�X�O�D�W�L�Y�H �L�P�S�R�U�W 

of the Sellarsian model and of the functionalist  school of thought to which it belongs. 

�7�K�D�Q�N�V �W�R �5�D�\ �%�U�D�V�V�L�H�U �D�Q�G �3�H�W�H �:�R�O�I�H�Q�G�D�O�H �I�R�U �F�O�D�U�L�I �\�L�Q�J �W�K�H�V�H �S�R�L�Q�W�V��



������

�L�V �4�U�P�O�\ �J�U�R�X�Q�G�H�G �L�Q �W�K�H �H�P�H�U�J�L�Q�J �L�Q�W�H�O�O�H�F�W�X�D�O �U�H�V�R�X�U�F�H�V �S�U�R�Y�L�G�H�G �E�\ �P�R�G-

�H�U�Q �Q�H�X�U�R�V�F�L�H�Q�F�H�� �$�F�F�R�U�G�L�Q�J �W�R �0�H�W�]�L�Q�J�H�U�� �W�K�H �P�R�V�W �I�X�Q�G�D�P�H�Q�W�D�O �I�H�D�W�X�U�H �R�I 

phenomenal selfhood qua �F�R�Q�V�F�L�R�X�V �4�U�V�W���S�H�U�V�R�Q �H�[�S�H�U�L�H�Q�F�H �L�V �D �S�H�F�X�O�L�D�U �I�R�U�P 

of epistemic darkness, which emerges in-between the phenomenological and 

neurobiological levels of description. This darkness is centered on the fact that 

the phenomenal self is unable to experience the underlying neurobiological 

�S�U�R�F�H�V�V�H�V �W�K�D�W �D�U�H �F�R�Q�V�W�L�W�X�W�L�Y�H �R�I �W�K�H �4�U�V�W���S�H�U�V�R�Q �S�H�U�V�S�H�F�W�L�Y�H �D�V �V�X�F�K�� �D�Q�G 

�F�R�Q�V�H�T�X�H�Q�W�O�\ �G�R�H�V �Q�R�W �U�H�F�R�J�Q�L�]�H �W�K�H �O�D�W�W�H�U �D�V �D�Q �R�Q�J�R�L�Q�J representational pro -

cess within the functional architecture of the biological information-processing 

system that is the body. 

�–�Q �R�W�K�H�U �Z�R�U�G�V�� �I�R�U �0�H�W�]�L�Q�J�H�U�� �W�K�H �Q�R�W�L�R�Q �R�I �D�Q �D�X�W�K�H�Q�W�L�F �V�H�O�I�� �Z�K�L�F�K �L�V �L�Q 

immediate contact with itself and the world around it, is a myth rooted in 

complex representational processes in the brain, whose central function is to 

�P�D�L�Q�W�D�L�Q �W�K�H �S�K�H�Q�R�P�H�Q�D�O �W�U�D�Q�V�S�D�U�H�Q�F�\ �W�K�D�W �L�V �Q�H�F�H�V�V�D�U�\ �I�R�U �D �V�W�D�E�O�H �4�U�V�W��

person perspective. In technical terms this means that it is only the content 

�S�U�R�S�H�U�W�L�H�V ���T�X�D �S�K�H�Q�R�P�H�Q�R�O�R�J�L�F�D�O �G�D�W�D�� �W�K�D�W �L�V �D�F�F�H�V�V�L�E�O�H �W�R �W�K�H �V�\�V�W�H�P�� �E�X�W 

�Q�R�W �W�K�H �Y�H�K�L�F�O�H �S�U�R�S�H�U�W�L�H�V ���T�X�D �X�Q�G�H�U�O�\�L�Q�J �Q�H�X�U�R�G�\�Q�D�P�L�F�V���� �Z�K�L�F�K �L�V �K�R�Z 

�W�K�H �V�\�V�W�H�P �F�R�P�H�V �W�R �H�[�S�H�U�L�H�Q�F�H �L�W�V�H�O�I �D�V �D �V�H�O�I ���U�D�W�K�H�U �W�K�D�Q �D�V �W�K�H �E�L�R�O�R�J�L�F�D�O 

�G�D�W�D���V�\�V�W�H�P �L�W �D�F�W�X�D�O�O�\ �L�V�� �E�\ �I�D�L�O�L�Q�J �W�R �U�H�F�R�J�Q�L�]�H �W�K�D�W �S�K�H�Q�R�P�H�Q�D�O �V�H�O�I�K�R�R�G �L�V 

�D �S�D�U�W�L�F�X�O�D�U �I�R�U�P �R�I �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�D�O �P�R�G�H�O�L�Q�J�� �7�K�L�V �L�V �Z�K�D�W �0�H�W�]�L�Q�J�H�U �U�H�I�H�U�V 

�W�R �D�V �W�K�H �S�K�H�Q�R�P�H�Q�D�O �V�H�O�I���P�R�G�H�O ���3�6�0���� �Z�K�L�F�K �K�D�V �E�H�H�Q �J�H�Q�H�U�D�W�H�G �W�K�U�R�X�J�K-

�R�X�W �W�K�H �F�R�X�U�V�H�V �R�I �H�Y�R�O�X�W�L�R�Q �L�Q �R�U�G�H�U �W�R �P�D�[�L�P�L�]�H �F�R�J�Q�L�W�L�Y�H �D�Q�G �E�H�K�D�Y�L�R�U�D�O 

�5�H�[�L�E�L�O�L�W�\ �V�W�U�L�F�W�O�\ �I�R�U �W�K�H �S�X�U�S�R�V�H�V �R�I �V�X�U�Y�L�Y�D�O���� �%�X�W �H�Y�R�O�X�W�L�R�Q�D�U�\ �H�]�F�D�F�\ �L�V �Q�R�W 

�W�K�H �V�D�P�H �D�V �H�S�L�V�W�H�P�L�F �F�O�D�U�L�W�\�� �D�Q�G �R�Q�H �R�I �W�K�H �P�D�M�R�U �Y�L�U�W�X�H�V �R�I �W�K�H �3�6�0 �W�K�H�R�U�\ 

is that it circumvents a common problem with many philosophies of mind, 

experience, and embodiment, which is the tendency to reify non-pathological 

waking states while disregarding phenomenal state classes which fall outside 

�W�K�H �I�U�D�P�H�Z�R�U�N �F�R�Q�V�W�L�W�X�W�H�G �E�\ �G�H�I�D�X�O�W �4�U�V�W���S�H�U�V�R�Q �H�[�S�H�U�L�H�Q�F�H�� 

�$�F�F�R�U�G�L�Q�J�O�\�� �R�Q�H �R�I �W�K�H �P�R�V�W �L�Q�W�H�U�H�V�W�L�Q�J �D�V�S�H�F�W�V �R�I �0�H�W�]�L�Q�J�H�U���V �Z�R�U�N �L�V �W�K�D�W 

it is built around so-called deviant phenomenal models: experiential states 

�Z�K�H�U�H�L�Q �W�K�H �W�U�D�Q�V�S�D�U�H�Q�F�\ �R�I �W�K�H �G�H�I�D�X�O�W �4�U�V�W���S�H�U�V�R�Q �H�[�S�H�U�L�H�Q�F�H �O�R�V�H�V �V�R�P�H 

of its consistency and parts of the PSM become opaque to various degrees. 

In that regard, deviant phenomenal models such as psychedelic experiences, 

�K�D�O�O�X�F�L�Q�D�W�L�R�Q�V�� �O�X�F�L�G �G�U�H�D�P�V�� �D�Q�G �Y�D�U�L�R�X�V �Q�H�X�U�R�O�R�J�L�F�D�O �G�H�4�F�L�H�Q�F�L�H�V �V�X�F�K �D�V 

�D�J�Q�R�V�L�D ���W�K�H �L�Q�D�E�L�O�L�W�\ �W�R �U�H�F�R�J�Q�L�]�H �I�D�F�H�V�� �V�R�P�H�W�L�P�H�V �L�Q�F�O�X�G�L�Q�J �R�Q�H���V �R�Z�Q���� 

��	 �$�Q�R�W�K�H�U �P�R�U�H �Q�R�Q���W�H�F�K�Q�L�F�D�O �Z�D�\ �W�R �F�R�Q�F�H�L�Y�H �R�I �W�K�H �3�6�0 �L�V �W�R �W�K�L�Q�N �R�I �L�W �D�V �D �K�L�J�K�O�\ 

�D�G�Y�D�Q�F�H�G �Y�L�U�W�X�D�O �U�H�D�O�L�W�\ �P�R�G�H�O�� �I�R�U �M�X�V�W �D�V �L�Q �9�5 �W�K�H �P�D�M�R�U �R�E�M�H�F�W�L�Y�H �R�I �W�K�H �3�6�0 �L�V �W�R 

�P�D�N�H �W�K�H �X�V�H�U �X�Q�D�Z�D�U�H �R�I �W�K�H �I�D�F�W �W�K�D�W �K�H �L�V �R�S�H�U�D�W�L�Q�J �L�Q �D �P�H�G�L�X�P�� �<�H�W �Z�L�W�K �W�K�H �3�6�0 

�Z�H �Q�H�H�G �W�R �J�R �R�Q�H �V�W�H�S �I�X�U�W�K�H�U �Z�L�W�K �W�K�L�V �P�H�W�D�S�K�R�U�� �V�L�Q�F�H �X�Q�O�L�N�H �L�Q �9�5 �W�K�H�U�H �L�V �Q�R �X�V�H�U 

that precedes the interaction with the system because it is only the system that exists 

�W�R �E�H�J�L�Q �Z�L�W�K ���V�H�H �0�H�W�]�L�Q�J�H�U �…�ƒ�ƒ�‡�� �ˆ�ˆ�†���ˆ�‹���� �–�Q �R�W�K�H�U �Z�R�U�G�V�� �L�W �L�V �W�K�H �V�\�V�W�H�P���V �D�E�L�O�L�W�\ �W�R 

generate a world-model on the one hand, and a self-model on the other that produces 

the notion of a strong sense of self in immediate contact with the world.



������

�S�K�D�Q�W�R�P �O�L�P�E�V�� �D�Q�G �E�O�L�Q�G�V�L�J�K�W ���W�K�H �H�[�S�H�U�L�H�Q�F�H �R�I �D �E�O�L�Q�G���V�S�R�W �L�Q �W�K�H �S�K�H-

�Q�R�P�H�Q�D�O �Z�R�U�O�G���P�R�G�H�O���� �D�U�H �D�O�O �H�[�D�P�S�O�H�V �R�I �V�X�F�K �H�[�S�H�U�L�H�Q�W�L�D�O �V�W�D�W�H�V�� �7�K�H�\ �D�U�H 

�F�K�D�U�D�F�W�H�U�L�]�H�G �E�\ �D lack of transparency and thereby explicate the representa -

tional nature of phenomenal self-consciousness by making the fact that the 

latter is a representational process globally available to the system. It is in this 

sense that deviant phenomenal states foreground the compelling speculative 

implications of modern neuroscience for philosophy, cultural production, and 

critical theory, since they point to the fact that our default phenomenal inter -

facing with cognitive interiority and non-cognitive exteriority is only one out 

of many possible experiential states—as opposed to the bedrock of humanity 

�L�W �L�V �V�R�P�H�W�L�P�H�V �P�L�V�W�D�N�H�Q �I�R�U�� �$�Q�G �R�Q�F�H �W�K�H �Q�H�X�U�D�O �F�R�U�U�H�O�D�W�H�V �R�I �F�R�Q�V�F�L�R�X�V�Q�H�V�V 

���1�&�&�� �W�K�D�W �X�Q�G�H�U�O�L�H �W�K�H�V�H �Y�D�U�L�R�X�V �P�R�G�H�V �R�I �H�[�S�H�U�L�H�Q�F�H �K�D�Y�H �E�H�H�Q �L�G�H�Q�W�L�4�H�G �E�\ 

modern neuroscience, they could in principle be activated at will with the help 

of various neurotechnologies and cognitive enhancers. 

�$�F�F�R�U�G�L�Q�J �W�R �0�H�W�]�L�Q�J�H�U�� �W�K�H �S�U�R�O�L�I�H�U�D�W�L�R�Q �R�I �G�H�Y�L�F�H�V �I�R�U �H�[�W�H�U�L�R�U�L�]�L�Q�J �D�Q�G �F�R�Q-

trolling the brain, as well as the emergence of a modern science of cognition, 

�Z�L�O�O �I�R�U�P �W�K�H �E�H�G�U�R�F�N �R�I �Z�K�D�W �K�H �U�H�I�H�U�V �W�R �D�V �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �…���ƒ ���L���H���� �W�K�H �L�Q�W�H�U-

�Q�D�O�L�]�D�W�L�R�Q �R�I �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �G�L�V�H�Q�F�K�D�Q�W�P�H�Q�W���Z�K�H�U�H�E�\ �V�F�L�H�Q�W�L�4�F �U�D�W�L�R�Q�D�O�L�W�\ 

comes to investigate its own cognitive basis—along with the gradual integra -

�W�L�R�Q �R�I �Q�H�X�U�R�W�H�F�K�Q�R�O�R�J�L�H�V �L�Q�W�R �H�Y�H�U�\�G�D�\���O�L�I�H�� �V�H�H �0�H�W�]�L�Q�J�H�U �…�ƒ�ƒ�Œ�� �„�‹�Œ���…�„�Œ����

�7�K�H�U�H �L�V �Q�R �G�H�Q�\�L�Q�J �W�K�D�W �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �…���ƒ �K�D�V �V�R�P�H�Z�K�D�W �R�I �D �K�R�U�U�L�4�F �U�L�Q�J 

to it. �� �<�H�W �L�W �L�V �P�\ �4�U�P �E�H�O�L�H�I �W�K�D�W �W�K�H�R�U�L�V�W�V �D�Q�G �F�X�O�W�X�U�D�O �S�U�R�G�X�F�H�U�V �V�K�R�X�O�G 

�H�P�E�U�D�F�H �L�W�V �G�L�V�H�Q�F�K�D�Q�W�L�Q�J �Y�H�F�W�R�U�V�� �U�D�W�K�H�U �W�K�D�Q �I�R�O�O�R�Z �W�K�H �W�U�D�M�H�F�W�R�U�\ �P�D�L�Q-

�W�D�L�Q�H�G �E�\ �W�K�H �)�U�D�Q�N�I�X�U�W �6�F�K�R�R�O �D�Q�G �U�H�M�H�F�W �W�K�H�P �I�R�U �P�R�U�D�O�L�V�W�L�F �U�H�D�V�R�Q�V�� �V�L�Q�F�H 

�W�K�H�L�U �V�S�H�F�X�O�D�W�L�Y�H �U�H�V�R�X�U�F�H�V �S�U�R�P�L�V�H �Q�R�W�K�L�Q�J �O�H�V�V �W�K�D�Q �D �P�D�M�R�U �U�H�F�R�Q�V�L�G�H�U�D�W�L�R�Q 

of what it means to be human. Included in this remarkable intellectual shift 

�Z�L�O�O �E�H �W�K�H �F�X�O�W�X�U�D�O �L�P�S�R�U�W �R�I �W�K�H �V�F�L�H�Q�W�L�4�F �L�P�D�J�H�� �Z�K�L�F�K �Q�R�W �R�Q�O�\ �Z�R�X�O�G �D�O�O�R�Z 

us to further diagnose the cultural deadlock of the present but also provide us 

with much needed resources to construct alternate cultural futures. 

�–�Q �I�D�F�W�� �S�U�R�F�H�V�V�H�V �L�Q�G�H�[�H�G �E�\ �W�K�H �V�F�L�H�Q�W�L�4�F �L�P�D�J�H �D�U�H �D�O�U�H�D�G�\ �D�W �Z�R�U�N �L�Q �F�X�O�W�X�U�H 

and have played central roles within important cultural movements such as 

�Q�L�Q�H�W�L�H�V �U�D�Y�H �F�X�O�W�X�U�H�� �Z�K�L�F�K �6�L�P�R�Q �5�H�\�Q�R�O�G�V �K�D�V �G�H�V�F�U�L�E�H�G �D�V �D �U�H�P�D�U�N�D�E�O�H 

cultural and neurological event, thanks to the positive feedback-loops con -

stituted by technology and abstract digital sounds on the one hand and the 

�Q�H�X�U�R�E�L�R�O�R�J�L�F�D�O �H�•�H�F�W�V �R�I �Y�D�U�L�R�X�V �S�V�\�F�K�H�G�H�O�L�F �G�U�X�J�V ���H�F�V�W�D�V�\ �L�Q �S�D�U�W�L�F�X�O�D�U�� �R�Q 

the other. Indeed, what was exciting about rave culture was the fact that the 

�Q�H�X�U�R�F�K�H�P�L�F�D�O �P�R�G�L�4�F�D�W�L�R�Q�V �E�U�R�X�J�K�W �D�E�R�X�W �E�\ �W�K�H �H�[�F�H�V�V�L�Y�H �X�V�H �R�I �G�U�X�J�V �G�L�G 

��	 �7�K�L�V �V�L�G�H �R�I �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �…���ƒ �K�D�V �D�O�U�H�D�G�\ �E�H�H�Q �G�U�D�P�D�W�L�]�H�G �L�Q �Y�D�U�L�R�X�V �V�F�L�H�Q�F�H���4�F�W�L�R�Q 

novels which depict the implications of the proliferation of neurotechnologies on a 

�P�D�V�V���V�F�D�O�H���V�H�H �I�R�U �L�Q�V�W�D�Q�F�H �%�D�N�N�H�U �…�ƒ�ƒ�Œ �D�Q�G �6�X�O�O�L�Y�D�Q �…�ƒ�„�ƒ���\�H�W �L�Q �F�R�Q�W�U�D�V�W �W�R �W�K�H�V�H 

�P�D�L�Q�O�\ �G�\�V�W�R�S�L�F �V�F�H�Q�D�U�L�R�V �L�W �L�V �W�K�H �D�L�P �R�I �W�K�L�V �H�V�V�D�\ �W�R �H�O�D�E�R�U�D�W�H �R�Q �L�W�V ���H�T�X�D�O�O�\ �L�P�S�R�U-

�W�D�Q�W�� �S�R�W�H�Q�W�L�D�O �S�R�V�L�W�L�Y�H �L�P�S�O�L�F�D�W�L�R�Q�V��



������

�Q�R�W �M�X�V�W �S�O�D�\ �D �S�H�U�L�S�K�H�U�D�O �U�R�O�H�� �E�X�W �F�R�Q�V�W�L�W�X�W�H�G �R�Q�H �R�I �L�W�V �P�D�M�R�U �G�U�L�Y�L�Q�J �I�R�U�F�H�V�� 

�–�Q �W�K�D�W �U�H�J�D�U�G�� �L�W �I�R�U�P�H�G �R�Q�H �S�R�O�H �R�I �Z�K�D�W �5�H�\�Q�R�O�G�V �K�D�V �Q�D�P�H�G �U�D�Y�H���V �
�G�U�X�J��

tech-interface,” which refers to the progressive unfolding of culture through 

neurotechnological experimentation and rave as an enclave of modernism—

�D �F�X�O�W�X�U�D�O �F�R�P�S�R�Q�H�Q�W �R�I �Z�K�D�W �1�L�F�N �6�U�Q�L�F�H�N �D�Q�G �$�O�H�[ �:�L�O�O�L�D�P�V �U�H�F�H�Q�W�O�\ �K�D�Y�H 

�F�K�D�U�D�F�W�H�U�L�]�H�G �D�V �D�Q alternative modernity —within an emerging postmodern 

�F�X�O�W�X�U�D�O �O�D�Q�G�V�F�D�S�H ���V�H�H �6�U�Q�L�F�H�N �D�Q�G �:�L�O�O�L�D�P�V �…�ƒ�„�†�� �)�L�V�K�H�U �D�Q�G �5�H�\�Q�R�O�G�V �…�ƒ�„�ƒ���� 

�$�F�F�R�U�G�L�Q�J�O�\�� �L�I �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U �D�U�J�X�H�G �W�K�D�W �P�R�G�H�U�Q�L�W�\ �K�D�G �I�D�L�O�H�G �W�R 

�I�X�O�4�O�O �W�K�H �S�U�R�P�L�V�H�V �R�I �W�K�H �(�Q�O�L�J�K�W�H�Q�P�H�Q�W�� �P�\ �F�R�Q�W�H�Q�W�L�R�Q �L�V �W�K�D�W �W�K�H �W�U�D�M�H�F�W�R�U�L�H�V 

toward an alternative modernity must be constructed through a renewed 

�H�Q�J�D�J�H�P�H�Q�W �Z�L�W�K �W�K�H �O�H�J�D�F�\ �R�I �W�K�H �(�Q�O�L�J�K�W�H�Q�P�H�Q�W ���Z�K�H�W�K�H�U �F�R�Q�V�W�U�X�H�G �D�V 

�
�W�K�D�Q�D�W�U�R�S�L�F�� �R�U �…���ƒ�� �D�Q�G �L�W�V �I�X�Q�G�D�P�H�Q�W�D�O �V�S�H�F�X�O�D�W�L�Y�H �L�P�S�O�L�F�D�W�L�R�Q�V���Q�H�X-

robiological experimentation, complex technological systems, impersonal 

models of reason, cosmic exploration, and so on—which harbor the key to 

�W�K�H �U�H�K�D�E�L�O�L�W�D�W�L�R�Q �R�I �P�D�Q���V �S�U�R�J�U�H�V�V�L�Y�H �X�Q�I�R�O�G�L�Q�J �W�R�Z�D�U�G �W�K�H �X�Q�N�Q�R�Z�Q�� �– �Z�L�O�O 

�F�R�Q�V�H�T�X�H�Q�W�O�\ �H�Q�G �W�K�L�V �H�V�V�D�\ �Z�L�W�K �D �I�H�Z �L�Q�L�W�L�D�O �U�H�P�D�U�N�V �R�Q �W�K�L�V �P�D�M�R�U �V�S�H�F�X�O�D-

�W�L�Y�H �S�U�R�M�H�F�W��

�&�R�Q�F�O�X�V�L�R�Q�����3�U�R�P�H�W�K�H�D�Q���)�X�W�X�U�H�V

�–�Q �K�L�V �U�H�F�H�Q�W �Z�R�U�N �R�Q �W�K�H �K�\�S�H�U�V�W�D�V�L�V �R�I �S�R�S�X�O�D�U �F�X�O�W�X�U�H�� �6�L�P�R�Q �5�H�\�Q�R�O�G�V 

links the decline from modernist exploration to postmodern malaise with the 

disappearance of questions concerning the future from the cultural agenda 

���5�H�\�Q�R�O�G�V �…�ƒ�„�…���� �:�K�H�U�H�D�V �U�D�Y�H �F�X�O�W�X�U�H ���D�Q�G �R�W�K�H�U �W�Z�H�Q�W�L�H�W�K �F�H�Q�W�X�U�\ �P�X�V�L�F�D�O 

�V�X�E�F�X�O�W�X�U�H�V �Z�K�L�F�K �S�U�H�F�H�G�H�G �L�W�� �Z�D�V �V�W�H�H�S�H�G �L�Q �W�K�H �Q�R�W�L�R�Q �R�I �D �S�U�R�J�U�H�V�V�L�Y�H 

unfolding across an extensional axis—a sort of future-rush driven by techno -

logical and cognitive navigation via the medium of sound—what is lacking in 

�F�X�O�W�X�U�H �W�R�G�D�\�� �D�F�F�R�U�G�L�Q�J �W�R �5�H�\�Q�R�O�G�V�� �L�V �D�Q�\ �P�H�D�Q�L�Q�J�I�X�O �Q�R�W�L�R�Q �R�I �W�K�H �I�X�W�X�U�H 

�D�W �D�O�O�� �–�Q�V�W�H�D�G�� �S�R�S�X�O�D�U �F�X�O�W�X�U�H �W�R�G�D�\ �L�V �G�U�L�Y�H�Q �E�\ �Z�K�D�W �5�H�\�Q�R�O�G�V �K�D�V �U�H�I�H�U�U�H�G 

to as retromania �� �$�Q �R�E�V�H�V�V�L�R�Q �Z�L�W�K �L�W�V �R�Z�Q �L�P�P�H�G�L�D�W�H �S�D�V�W �L�Q �W�K�H �I�R�U�P �R�I 

�U�H�P�D�N�H�V�� �U�H���L�V�V�X�H�V�� �S�D�V�W�L�F�K�H�� �D�Q�G �Q�R�V�W�D�O�J�L�D�� �$�Q�G�� �D�V �0�D�U�N �)�L�V�K�H�U �K�D�V �S�R�L�Q�W�H�G 

�R�X�W ���D�J�D�L�Q �I�R�O�O�R�Z�L�Q�J �-�D�P�H�V�R�Q���� �W�K�L�V �Z�L�G�H�V�S�U�H�D�G �F�X�O�W�X�U�D�O �G�H�F�H�O�H�U�D�W�L�R�Q �P�X�V�W �E�H 

understood as a symptom of the current neoliberal order: Capitalism has not 

only taken over the notion of modernity, but also that of the future—yet is 

unable to deliver anything beyond marginal changes within what ultimately 

�P�X�V�W �E�H �F�K�D�U�D�F�W�H�U�L�]�H�G �D�V �D �W�H�U�U�H�V�W�U�L�D�O �V�W�D�W�X�V �T�X�R ���)�L�V�K�H�U �…�ƒ�ƒ�Œ���� �7�K�H �U�H�V�X�O�W �L�V 

a political left  �S�D�U�D�O�\�]�H�G �E�\ �W�K�H �G�H�D�G�O�R�F�N�V �R�I �W�K�H �S�U�H�V�H�Q�W and unable to even 

�L�P�D�J�L�Q�H �D �I�X�W�X�U�H �E�H�\�R�Q�G �W�K�H �F�R�Q�4�Q�H�V �R�I �W�K�H �Q�H�R�O�L�E�H�U�D�O �R�U�G�H�U�� Instead, what  

�Z�H �K�D�Y�H �D�U�H �S�D�O�W�U�\ �W�X�U�Q�V �W�R�Z�D�U�G �R�U�J�D�Q�L�F�L�V�P�� �O�R�F�D�O �D�U�H�D�V �R�I �M�X�V�W�L�F�H �D�Q�G �H�T�X�D�O-

ity, and laments over the decline of our humanity in the face of cybernetic 

�F�D�S�L�W�D�O�L�V�P�� �7�K�L�V �L�V �Q�R�Z �W�K�H �G�H�I�D�X�O�W �S�R�V�L�W�L�R�Q �Q�R�W �M�X�V�W �D�P�R�Q�J �P�D�Q�\ �D�Q�W�L���F�D�S�L�W�D�O�L�V�W 

groups, but also in the tradition of critical theory, which may be traced back 

�W�R �W�K�H �)�U�D�Q�N�I�X�U�W �6�F�K�R�R�O�� �D�V �Z�H�O�O �D�V �W�K�H �D�J�H�Q�G�D �R�I �P�X�F�K �S�R�V�W�P�R�G�H�U�Q �F�U�L�W�L�T�X�H�� 
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�–�W �L�V �F�R�Q�V�H�T�X�H�Q�W�O�\ �D�W �W�K�L�V �S�D�U�W�L�F�X�O�D�U �M�X�Q�F�W�X�U�H �Z�K�H�U�H �W�K�H �F�X�U�U�H�Q�W �H�V�V�D�\ �P�X�V�W 

be situated, since I believe that what is needed today is a radical re-invention 

of critique which once again takes up the Marxist dictum of critical theory as 

a means for �F�K�D�Q�‘�L�Q�‘���W�K�H���Z�R�U�O�G. Indeed, over the last decades it seems that 

this forward-looking aspect of critique has gradually faded away and been 

�U�H�S�O�D�F�H�G �E�\ �D �G�H�V�L�U�H �W�R �J�R �E�D�F�N�Z�D�U�G�V �E�\ �U�H�V�W�R�U�L�Q�J �Z�K�D�W �Z�H �R�Q�F�H �Z�H�U�H�� �<�H�W �P�\ 

�F�R�Q�W�H�Q�W�L�R�Q �L�V �W�K�D�W �W�K�H �P�D�M�R�U �R�E�M�H�F�W�L�Y�H �R�I �F�U�L�W�L�T�X�H �W�R�G�D�\ �L�V �W�R �V�S�H�F�X�O�D�W�H �R�Q what 

we could become�� �W�K�D�W �L�V�� �W�R �R�S�H�U�D�W�H �I�U�R�P �W�K�H �S�H�U�V�S�H�F�W�L�Y�H �R�I �W�K�H �I�X�W�X�U�H �U�D�W�K�H�U 

than from that of the past. It is in this context where the speculative integra -

�W�L�R�Q �R�I �W�K�H �V�F�L�H�Q�W�L�4�F �L�P�D�J�H �H�P�H�U�J�H�V �D�V �D �G�H�F�L�V�L�Y�H �U�H�V�R�X�U�F�H �I�R�U �P�R�G�H�U�Q �F�U�L�W�L�F�D�O 

theory, since it provides thinking with a crucial component for orienting itself 

�W�R�Z�D�U�G �W�K�H �I�X�W�X�U�H �L�Q �W�K�H �I�R�U�P �R�I �D �P�D�M�R�U �U�H�F�R�Q�V�L�G�H�U�D�W�L�R�Q �R�I �Z�K�D�W �L�W �P�H�D�Q�V 

�W�R �E�H �K�X�P�D�Q�� �–�Q �W�K�D�W �U�H�J�D�U�G�� �L�W �P�X�V�W �E�H �X�Q�G�H�U�V�W�R�R�G �D�V �S�D�U�W �R�I �Z�K�D�W �%�U�D�V�V�L�H�U 

���…�ƒ�„�†�� �K�D�V �G�H�4�Q�H�G �D�V �W�K�H �U�H�K�D�E�L�O�L�W�D�W�L�R�Q �R�I �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �3�U�R�P�H�W�K�H�D�Q�L�V�P �D�V 

the means for collective self-mastery and active participation in the remak -

�L�Q�J �R�I �P�D�Q�N�L�Q�G �D�Q�G �W�K�H �Z�R�U�O�G�� �)�D�U �I�U�R�P �E�H�L�Q�J �W�K�H �G�D�Q�J�H�U�R�X�V �W�R�W�D�O�L�W�D�U�L�D�Q�L�V�P �L�W 

is often accused of being, Prometheanism must rather be understood as the 

speculative program necessary for the re-orientation of mankind toward the 

future qua �W�K�H �X�Q�N�Q�R�Z�Q�� �:�K�L�O�H �W�K�H �P�D�Q�\ �D�P�E�L�W�L�R�Q�V �R�I �W�K�L�V �P�D�V�V�L�Y�H �S�U�R�M�H�F�W 

certainly need to encompass much more than merely the cultural, I will con -

clude this essay with a few remarks on the latter since it is at the heart of my 

own research.

�$ �F�X�O�W�X�U�H �V�W�H�H�S�H�G �L�Q �3�U�R�P�H�W�K�H�D�Q �D�P�E�L�W�L�R�Q�V �Q�H�H�G�V �W�R �E�H �E�D�V�H�G �R�Q �W�K�H �O�H�J�D�F�\ 

�R�I �W�K�D�Q�D�W�U�R�S�L�F �(�Q�O�L�J�K�W�H�Q�P�H�Q�W�� �U�D�W�K�H�U �W�K�D�Q �L�W�V �P�D�L�Q�V�W�U�H�D�P �G�L�D�O�H�F�W�L�F�D�O �Y�H�U�V�L�R�Q�� 

since it is only the former that will provide man with a proper intellectual con -

�W�H�[�W �I�R�U �R�U�L�H�Q�W�L�Q�J �K�L�P�V�H�O�I �W�R�Z�D�U�G �W�K�H �I�X�W�X�U�H�� �$�J�D�L�Q�V�W �S�R�V�W�P�R�G�H�U�Q�L�V�W �U�H�O�D�W�L�Y�L�V�P 

�D�Q�G �E�O�D�W�D�Q�W �D�Q�W�L���U�D�W�L�R�Q�D�O�L�V�P �L�W �P�X�V�W �X�S�K�R�O�G �W�K�H �L�Q�W�H�O�O�H�F�W�X�D�O �V�L�J�Q�L�4�F�D�Q�F�H �R�I �W�K�H 

�V�F�L�H�Q�W�L�4�F �L�P�D�J�H �R�Q �W�K�H �R�Q�H �K�D�Q�G�� �D�Q�G �W�K�H �H�P�D�Q�F�L�S�D�W�R�U�\ �Y�H�F�W�R�U�V �R�I �L�P�S�H�U�V�R�Q�D�O 

�U�H�D�V�R�Q �R�Q �W�K�H �R�W�K�H�U ���V�H�H �Q�R�W�H �„ �D�E�R�Y�H���� �$�W �W�K�H �K�H�D�U�W �R�I �W�K�L�V �S�R�V�L�W�L�R�Q �L�V �W�K�H 

�U�H�M�H�F�W�L�R�Q �R�I �Z�K�D�W �Z�D�V �H�D�U�O�L�H�U �U�H�I�H�U�U�H�G �W�R �D�V �W�K�H �4�F�W�L�R�Q�D�O �K�X�P�D�Q�L�V�P �W�K�D�W �F�R�Q�V�W�L-

�W�X�W�H�V �W�K�H �F�R�U�H �R�I �$�G�R�U�Q�R �D�Q�G �+�R�U�N�K�H�L�P�H�U���V �G�L�D�O�H�F�W�L�F�D�O �W�K�L�Q�N�L�Q�J�� �D�Q�G �Z�K�L�F�K �K�D�V 

reappeared numerous times in postmodern critical theory. In particular, con -

cepts such as nihilism, disenchantment, and alienation must not be thought 

of as mere cultural pathologies that need to be overcome, but as speculative 

instruments which must be re-invented through the emancipation from their 

�F�R�Q�4�Q�H�P�H�Q�W �Z�L�W�K�L�Q �W�K�H �S�R�V�W�P�R�G�H�U�Q �F�U�L�W�L�F�D�O �F�R�Q�W�H�[�W�� �–�Q�G�H�H�G�� �D �F�X�O�W�X�U�H �R�S�H�U�D�W-

�L�Q�J �D�F�F�R�U�G�L�Q�J �W�R �W�K�H �F�X�U�U�H�Q�W �Y�H�U�V�L�R�Q �R�I �(�Q�O�L�J�K�W�H�Q�P�H�Q�W �3�U�R�P�H�W�K�H�D�Q�L�V�P �P�X�V�W 

take the latter as starting points, rather than dead ends, for its ventures into 

�V�S�H�F�X�O�D�W�L�Y�H �I�X�W�X�U�H�V�� �$�F�F�R�U�G�L�Q�J �W�R �W�K�H �O�D�W�W�H�U�� �W�K�H �F�X�U�U�H�Q�W �G�L�D�J�Q�R�V�L�V �R�I �Q�L�K�L�O�L�V�P�� 

�D�O�L�H�Q�D�W�L�R�Q�� �D�Q�G �G�L�V�H�Q�F�K�D�Q�W�P�H�Q�W �L�V �E�D�V�H�G �R�Q �D �E�\ �Q�R�Z �F�R�P�P�R�Q �U�H�L�4�F�D�W�L�R�Q �R�I 

�W�K�H �P�D�Q�L�I�H�V�W �L�P�D�J�H �D�W �W�K�H �F�R�V�W �R�I �L�W�V �V�F�L�H�Q�W�L�4�F �F�R�X�Q�W�H�U�S�D�U�W�� �\�H�W �W�K�H �F�X�O�W�X�U�D�O 

integration of the latter under the aegis of a Promethean program will turn 

these concepts on their heads by forcing them to be cracked open by the vista 



������

�R�I �V�F�L�H�Q�W�L�4�F �U�D�W�L�R�Q�D�O�L�W�\�� �–�Q �W�K�D�W �U�H�J�D�U�G�� �L�W �L�V �L�P�S�R�U�W�D�Q�W �W�R �R�Q�F�H �D�J�D�L�Q �H�P�S�K�D�V�L�]�H 

that the cognitive and technological malaise maintained by neoliberalism 

�P�X�V�W �Q�R�W �M�X�V�W �E�H �X�Q�G�H�U�V�W�R�R�G �D�V �D �S�U�R�E�O�H�P �R�I �P�H�Q�W�D�O �K�H�D�O�W�K�� �E�X�W �D�O�V�R ���D�V �F�D�Q 

�E�H �V�H�H�Q �L�Q �W�K�H �Z�R�U�N �R�I �-�D�P�H�V�R�Q �D�Q�G �5�H�\�Q�R�O�G�V�� �D�V �D �S�U�R�E�O�H�P �R�I �W�K�H �U�H�O�D�W�L�R�Q-

ship between anthropic interiority and non-anthropic exteriority. Surely, the 

�I�R�U�P�H�U �L�V �D �V�L�J�Q�L�4�F�D�Q�W �S�U�R�E�O�H�P �Z�K�L�F�K �U�H�T�X�L�U�H�V �L�W�V �R�Z�Q �S�D�U�W�L�F�X�O�D�U �V�R�O�X�W�L�R�Q�V�� 

�\�H�W �W�R �W�K�L�Q�N �R�I �W�K�H �V�R�F�L�D�O �D�Q�G �F�X�O�W�X�U�D�O �L�P�S�O�L�F�D�W�L�R�Q�V �R�I �W�K�H �V�F�L�H�Q�W�L�4�F �L�P�D�J�H �D�V 

purely an issue of mental health—which indeed seems to be the common 

response by analytic philosophers when confronted with scepticism and anti-

�V�F�L�H�Q�W�L�4�F �P�R�U�D�O�L�V�P ���V�H�H �I�R�U �L�Q�V�W�D�Q�F�H �&�K�X�U�F�K�O�D�Q�G �…�ƒ�ƒ�Š �D�Q�G �/�D�G�\�P�D�Q �…�ƒ�ƒ�Œ�����L�V 

to disregard its wider Promethean ambitions and potentially decisive role 

�Z�L�W�K�L�Q �D �P�D�M�R�U �F�X�O�W�X�U�D�O �D�Q�G �F�R�J�Q�L�W�L�Y�H �V�K�L�I�W�� �7�K�H �O�D�W�W�H�U �Z�R�X�O�G �E�H �E�D�V�H�G �X�S�R�Q�� 

�D�P�R�Q�J�V�W �R�W�K�H�U �W�K�L�Q�J�V�� �H�[�W�H�Q�V�L�Y�H �F�R�J�Q�L�W�L�Y�H �H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q�� �Z�K�L�F�K �X�W�L�O�L�]�H�V �W�K�H 

speculative opportunities provided by neuroplasticity, advanced technologi -

�F�D�O �V�\�V�W�H�P�V�� �1�%�–�& ���Q�D�Q�R�W�H�F�K�Q�R�O�R�J�\�� �E�L�R�W�H�F�K�Q�R�O�R�J�\�� �L�Q�I�R�U�P�D�W�L�R�Q �W�H�F�K�Q�R�O�R�J�\�� 

�D�Q�G �F�R�J�Q�L�W�L�Y�H �V�F�L�H�Q�F�H���� �D�Q�G �V�R �R�Q�� �D�Q�G �Z�R�X�O�G �E�H �U�H�D�O�L�]�H�G �E�\ �F�X�O�W�X�U�D�O���V�F�L�H�Q�W�L�4�F 

resources such as the drug-tech interface, which thereby would need to be 

repurposed for post-capitalist ends. 4 Indeed, the drug-tech interface has not 

�V�R �P�X�F�K �G�L�V�D�S�S�H�D�U�H�G �I�U�R�P �F�X�O�W�X�U�H �V�L�Q�F�H �W�K�H �G�H�F�O�L�Q�H �R�I �W�K�H �U�D�Y�H �H�W�K�R�V ���Z�K�L�F�K�� 

�L�U�R�Q�L�F�D�O�O�\�� �D�O�V�R �W�R�R�N �W�K�H �W�X�U�Q �W�R�Z�D�U�G �U�H�Y�L�Y�D�O�L�V�P �D�Q�G �U�H�W�U�R�V�S�H�F�W�L�R�Q���� �E�X�W �K�D�V 

rather been appropriated by capital in the form of the cultural and cognitive 

�D�J�H�Q�G�D �G�L�D�J�Q�R�V�H�G �E�\ �5�R�V�H�Q �D�Q�G �)�L�V�K�H�U ���L���H���� �H�F�V�W�D�V�\ �D�Q�G �D�O�L�H�Q �V�R�X�Q�G �V�\�V�W�H�P�V 

�K�D�Y�H �E�H�H�Q �V�X�E�V�W�L�W�X�W�H�G �E�\ �D�Q�W�L���G�H�S�U�H�V�V�D�Q�W�V �D�Q�G �V�R�F�L�D�O �P�H�G�L�D���� �:�K�D�W �W�K�H�U�H-

�I�R�U�H �L�V �Q�H�F�H�V�V�D�U�\ �L�V �D �P�D�M�R�U �U�H���D�S�S�U�R�S�U�L�D�W�L�R�Q �R�I �V�X�F�K �U�H�V�R�X�U�F�H�V �L�Q �W�K�H �I�R�U�P 

of cultural programs, which, once again, would up the ante of cognitive and 

cultural ambitions by re-orienting mankind towards the wonders of boundless 

exteriority.
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Luciana Parisi 
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�)�U�R�P���W�K�H���U�D�W�L�R�Q�D�O�L�]�D�W�L�R�Q���R�I���O�D�E�R�U���D�Q�G���V�R�F�L�D�O���U�H�O�D�W�L�R�Q�V��

�W�R���W�K�H���4�Q�D�Q�F�L�D�O���V�H�F�W�R�U�����D�O�J�R�U�L�W�K�P�V���D�U�H���J�U�R�X�Q�G�L�Q�J���D��

�Q�H�Z���P�R�G�H���R�I���W�K�R�X�J�K�W���D�Q�G���F�R�Q�W�U�R�O�����:�L�W�K�L�Q���W�K�H���F�R�Q�W�H�[�W��

of this all-machine phase transition of digital capital -

�L�V�P�����L�W���L�V���Q�R���O�R�Q�J�H�U���V�X�]�F�L�H�Q�W���W�R���V�L�G�H���Z�L�W�K���W�K�H���F�U�L�W�L-

cal theory that accuses computation to be reducing 

human thought to mere mechanical operations. As 

information theorist Gregory Chaitin has demon -

�V�W�U�D�W�H�G�����L�Q�F�R�P�S�X�W�D�E�L�O�L�W�\���D�Q�G���U�D�Q�G�R�P�Q�H�V�V���D�U�H���W�R���E�H��

conceived as very condition of computation. If techno -

capitalism is infected by computational randomness 

�D�Q�G���F�K�D�R�V�����W�K�H���W�U�D�G�L�W�L�R�Q�D�O���F�U�L�W�L�T�X�H���R�I���L�Q�V�W�U�X�P�H�Q�W�D�O��

rationality  therefore also has to be put into question: 

the incomputable cannot be simply understood as 

being opposed to reason.
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�–�Q �W�K�H �6�H�S�W�H�P�E�H�U �…�ƒ�„�† �L�V�V�X�H �R�I �W�K�H �M�R�X�U�Q�D�O Nature, a group of physicists from 

�W�K�H �8�Q�L�Y�H�U�V�L�W�\ �R�I �0�L�D�P�L �S�X�E�O�L�V�K�H�G �W�K�H �D�U�W�L�F�O�H �
�$�E�U�X�S�W �U�L�V�H �R�I �Q�H�Z �P�D�F�K�L�Q�H 

�H�F�R�O�R�J�\ �E�H�\�R�Q�G �K�X�P�D�Q �U�H�V�S�R�Q�V�H �W�L�P�H���� �–�Q �W�K�H �D�U�W�L�F�O�H�� �W�K�H�\ �L�G�H�Q�W�L�4�H�G �D �W�U�D�Q�V�L-

tion  to “a new all-machine phase ” �� �-�R�K�Q�V�R�Q �H�W �D�O�� �…�ƒ�„�†�� �R�I �4�Q�D�Q�F�L�D�O �P�D�U�N�H�W�V, 

which coincided with the introduction of high frequency stock trading after 

�…�ƒ�ƒ�‰�� �7�K�H�\ �D�U�J�X�H�G �W�K�D�W �W�K�H �V�X�E���P�L�O�O�L�V�H�F�R�Q�G �V�S�H�H�G �D�Q�G �P�D�V�V�L�Y�H �T�X�D�Q�W�L�W�\ �R�I 

algorithm-to-algorithm interactions exceeds the capacity of human interac -

�W�L�R�Q�V�� �$�Q�D�O�\�]�L�Q�J �W�K�H �P�L�O�O�L�V�H�F�R�Q�G���V�F�D�O�H �G�D�W�D �D�W �W�K�H �F�R�U�H �R�I �4�Q�D�Q�F�L�D�O �P�D�U�N�H�W�V �L�Q 

detail, they discovered a large number of sub-second extreme events caused 

�E�\ �W�K�R�V�H �D�O�J�R�U�L�W�K�P�V�� �Z�K�R�V�H �S�U�R�O�L�I�H�U�D�W�L�R�Q �W�K�H�\ �F�R�U�U�H�O�D�W�H�G �Z�L�W�K �W�K�H �4�Q�D�Q�F�L�D�O 

�F�R�O�O�D�S�V�H �R�I �…�ƒ�ƒ�‹�� 

In this new digital environment of trading, algorithmic agents make decisions 

faster than humans can comprehend. While it takes a human at least one full 

�V�H�F�R�Q�G �W�R �E�R�W�K �U�H�F�R�J�Q�L�]�H �D�Q�G �U�H�D�F�W �W�R �S�R�W�H�Q�W�L�D�O �G�D�Q�J�H�U�� �D�O�J�R�U�L�W�K�P�V �R�U �E�R�W�V 

can make a decision on the order of milliseconds. These algorithms form “a 

�F�R�P�S�O�H�[ �H�F�R�O�R�J�\ �R�I �K�L�J�K�O�\ �V�S�H�F�L�D�O�L�]�H�G�� �K�L�J�K�O�\ �G�L�Y�H�U�V�H�� �D�Q�G �V�W�U�R�Q�J�O�\ �L�Q�W�H�U�D�F�W-

�L�Q�J �D�J�H�Q�W�V�� ���)�D�U�P�H�U �D�Q�G �6�N�R�X�U�D�V�� �…�ƒ�„�„���� �R�S�H�U�D�W�L�Q�J �D�W �W�K�H �O�L�P�L�W �R�I �H�T�X�L�O�L�E�U�L�X�P�� 

outside of human control and comprehension.

The argument I develop here takes this digital ecology of high-frequency 

�W�U�D�G�L�Q�J �D�O�J�R�U�L�W�K�P�V �D�V �D �S�R�L�Q�W �R�I �G�H�S�D�U�W�X�U�H�� �7�K�X�V�� �P�\ �W�H�[�W �L�V �Q�R�W �V�S�H�F�L�4�F�D�O�O�\ 

�F�R�Q�F�H�U�Q�H�G �Z�L�W�K �W�K�H �D�Q�D�O�\�V�L�V �R�I �W�K�H �F�R�P�S�O�H�[ �4�Q�D�Q�F�L�D�O �H�F�R�O�R�J�\ �L�W�V�H�O�I�� �E�X�W aims 

more directly to discuss a critique of automated cognition in the age of algo -

�U�L�W�K�P�L�F �F�D�S�L�W�D�O�L�V�P�� �)�R�U �L�I �4�Q�D�Q�F�L�D�O �W�U�D�G�L�Q�J �L�V �D�Q �H�[�D�P�S�O�H �R�I �D �G�L�J�L�W�D�O �D�X�W�R�P�D�W�L�R�Q 

that is increasingly autonomous from human understanding, this system has 

become a second nature. Therefore it seems to be urgent today to ask: What is 

�W�K�H �U�H�O�D�W�L�R�Q �E�H�W�Z�H�H�Q �F�U�L�W�L�F�D�O �W�K�R�X�J�K�W �Y�L�V���¢���Y�L�V �W�K�R�V�H �G�L�J�L�W�D�O �H�F�R�O�R�J�L�H�V�"

My question is: Can the critique of instrumental rationality—as addressed 

by Critical Theory—still be based on the distinction between critical thinking 

�D�Q�G �D�X�W�R�P�D�W�L�R�Q�" �&�D�Q �R�Q�H �W�U�X�O�\ �D�U�J�X�H �W�K�D�W �D�O�J�R�U�L�W�K�P�L�F �D�X�W�R�P�D�W�L�R�Q �L�V �D�O�Z�D�\�V 

�D�O�U�H�D�G�\ �D �V�W�D�W�L�F �U�H�G�X�F�W�L�R�Q �R�I �F�U�L�W�L�F�D�O �W�K�L�Q�N�L�Q�J�" �%�\ �D�Q�V�Z�H�U�L�Q�J �W�K�H�V�H �T�X�H�V�W�L�R�Q�V�� 

�Z�H �F�D�Q�Q�R�W �R�Y�H�U�O�R�R�N �D�Q �D�S�S�D�U�H�Q�W �G�L�O�H�P�P�D�� �%�R�W�K, philosophical thought and 

digitality , rely on principles of indetermination and uncertainty  while featuring  

these principles �L�Q �W�K�H�L�U �F�R�U�H �F�R�P�S�O�H�[�L�W�\ �W�K�H�R�U�L�H�V�� �$�V �V�X�F�K�� �E�R�W�K challenge and 

�G�H�4�Q�H �W�K�H �Q�H�R�O�L�E�H�U�D�O �R�U�G�H�U �D�W �W�K�H �V�D�P�H �W�L�P�H���D �S�D�U�D�G�R�[�� 

To question this paradox, I will turn to the notion of incomputability as theo -

�U�L�]�H�G �E�\ �F�R�P�S�X�W�H�U �V�F�L�H�Q�W�L�V�W �*�U�H�J�R�U�\ �&�K�D�L�W�L�Q�� �Z�K�R �F�R�Q�W�U�L�E�X�W�H�G �W�R �W�K�H �4�H�O�G �R�I 

algorithmic information theory in his discovery of the incomputable number 

�2�P�H�J�D�� �7�K�L�V �Q�X�P�E�H�U �K�D�V �D �V�S�H�F�L�4�F �T�X�D�O�L�W�\�� �L�W �L�V �G�H�4�Q�D�E�O�H �E�X�W �Q�R�W �F�R�P�S�X�W-

�D�E�O�H�� �–�Q �R�W�K�H�U �Z�R�U�G�V�� �2�P�H�J�D �G�H�4�Q�H�V �D�W �R�Q�F�H �D �G�L�V�F�U�H�W�H �D�Q�G �D�Q �L�Q�4�Q�L�W�H �V�W�D�W�H �R�I 

�F�R�P�S�X�W�D�W�L�R�Q �R�F�F�X�S�\�L�Q�J �W�K�H �V�S�D�F�H �E�H�W�Z�H�H�Q �]�H�U�R �D�Q�G �R�Q�H�� �)�U�R�P �D �S�K�L�O�R�V�R�S�K�L-

cal perspective, the discovery of Omega points to a process of determination 



������

of indeterminacy involving not an a priori structure of reasoning but more 

�L�P�S�R�U�W�D�Q�W�O�\ �D �G�\�Q�D�P�L�F �S�U�R�F�H�V�V�L�Q�J �R�I �L�Q�4�Q�L�W�L�H�V �L�Q �Z�K�L�F�K �U�H�V�X�O�W�V �D�U�H �Q�R�W �F�R�Q-

tained in the logical premises of the system.

This centrality of the incomputable in information theory, I suggest, brings 

�Q�R�W �R�Q�O�\ �W�K�H �S�K�L�O�R�V�R�S�K�L�F�D�O �F�U�L�W�L�T�X�H �R�I �W�H�F�K�Q�L�F�D�O �U�D�W�L�R�Q�D�O�L�]�D�W�L�R�Q �L�Q�W�R �T�X�H�V�W�L�R�Q�� 

�E�X�W �D�O�V�R �W�K�H �L�Q�V�W�U�X�P�H�Q�W�D�O�L�]�D�W�L�R�Q �R�I �U�H�D�V�R�Q�� �7�K�X�V�� �L�Q �W�K�H �I�R�O�O�R�Z�L�Q�J �W�H�[�W �– �D�U�J�X�H 

�W�K�D�W �L�W �L�V �Q�R �O�R�Q�J�H�U �V�X�]�F�L�H�Q�W �W�R �V�L�G�H �Z�L�W�K �W�K�H �F�U�L�W�L�F�D�O �Y�L�H�Z �R�I �W�H�F�K�Q�R�V�F�L�H�Q�F�H 

on the basis that computation reduces human thought to mere mechanical 

operations. Instead, the paradox between realist philosophy and the realism 

of technocapital can be read as a symptom of an irreversible transformation 

in the history of critical thought in which the incomputable function of reason 

has entered the automated infrastructure of cognition. 

�7�K�H���$�O�J�R�U�L�W�K�P�V���R�I���&�R�J�Q�L�W�L�Y�H���D�Q�G���$�•�H�F�W�L�Y�H���&�D�S�L�W�D�O

Capital has been said to have entered all aspects of personal and social life. 

�%�H�I�R�U�H �H�[�S�O�D�L�Q�L�Q�J �W�K�H �T�X�H�V�W�L�R�Q �R�I �W�K�H �L�Q�F�R�P�S�X�W�D�E�O�H �L�Q �D�O�J�R�U�L�W�K�P�L�F �D�X�W�R�P�D-

tion, it is important to point out that with the so-called technocapitalist phase 

of real subsumption, digital automation has come to correspond to cognitive 

�D�Q�G �D�•�H�F�W�L�Y�H �F�D�S�L�W�D�O�� �:�L�W�K �W�K�L�V�� �W�K�H �O�R�J�L�F �R�I �G�L�J�L�W�D�O �D�X�W�R�P�D�W�L�R�Q �K�D�V �H�Q�W�H�U�H�G �W�K�H 

�V�S�K�H�U�H�V �R�I �D�•�H�F�W�V �D�Q�G �I�H�H�O�L�Q�J�V�� �O�L�Q�J�X�L�V�W�L�F �F�R�P�S�H�W�H�Q�F�H�V�� �P�R�G�H�V �R�I �F�R�R�S�H�U�D�W�L�R�Q�� 

�I�R�U�P�V �R�I �N�Q�R�Z�O�H�G�J�H�� �D�V �Z�H�O�O �D�V �P�D�Q�L�I�H�V�W�D�W�L�R�Q�V �R�I �G�H�V�L�U�H�� �(�Y�H�Q �P�R�U�H�� �K�X�P�D�Q 

thought itself is said to have become a function of capital. Our contempo -

rary understanding of this new condition in terms of “social capital,” “cultural 

capital,” and “human capital” explains that knowledge, human intelligence, 

beliefs, and desires have only instrumental value and are indeed a source of 

�V�X�U�S�O�X�V �Y�D�O�X�H�� �–�Q �W�K�L�V �D�X�W�R�P�D�W�H�G �U�H�J�L�P�H �R�I �D�•�H�F�W�L�R�Q �D�Q�G �F�R�J�Q�L�W�L�R�Q�� �F�D�S�D�F�L�W�L�H�V 

�D�U�H �P�H�D�V�X�U�H�G �D�Q�G �T�X�D�Q�W�L�4�H�G �W�K�U�R�X�J�K �D �J�H�Q�H�U�D�O �4�H�O�G �G�H�4�Q�H�G �E�\ �H�L�W�K�H�U �P�R�Q�H�\ 

�R�U �L�Q�I�R�U�P�D�W�L�R�Q�� �%�\ �J�D�W�K�H�U�L�Q�J �G�D�W�D �D�Q�G �T�X�D�Q�W�L�I�\�L�Q�J �E�H�K�D�Y�L�R�U�V�� �D�W�W�L�W�X�G�H�V�� �D�Q�G 

�E�H�O�L�H�I�V�� �W�K�H �Q�H�R�O�L�E�H�U�D�O �Z�R�U�O�G �R�I �4�Q�D�Q�F�L�D�O �G�H�U�L�Y�D�W�L�Y�H�V �D�Q�G �E�L�J �G�D�W�D �D�O�V�R �S�U�R�Y�L�G�H�V 

�D �F�D�O�F�X�O�X�V �I�R�U �M�X�G�J�L�Q�J �K�X�P�D�Q �D�F�W�L�R�Q�V�� �D�Q�G �D �P�H�F�K�D�Q�L�V�P �I�R�U �L�Q�F�L�W�L�Q�J �D�Q�G �G�L�U�H�F�W-

ing those actions. 

Paradoxically, in the time when “immaterial labor ” is privileged over mate -

�U�L�D�O �S�U�R�G�X�F�W�L�R�Q ���+�D�U�G�W �D�Q�G �1�H�J�U�L �…�ƒ�ƒ�ƒ���� �D�Q�G �Z�K�H�Q �P�D�U�N�H�W�L�Q�J �L�V �L�Q�F�U�H�D�V�L�Q�J�O�\ 

�F�R�Q�F�H�U�Q�H�G �Z�L�W�K �D�•�H�F�W�L�Y�H �F�R�P�P�R�G�L�W�L�H�V �V�X�F�K �D�V �P�R�R�G�V�� �O�L�I�H�V�W�\�O�H�V�� �D�Q�G �
�D�W�P�R�V-

�S�K�H�U�H�V�� ���%�L�H�K�O���0�L�V�V�D�O �…�ƒ�„�…���� �F�D�S�L�W�D�O�L�V�W �U�H�D�O�L�V�P �V�H�H�P�V �W�R �E�H �I�X�O�O�\ �H�[�S�U�H�V�V�H�G 

���)�L�V�K�H�U �…�ƒ�ƒ�Œ���� �J�X�L�G�H�G �E�\ �W�K�H �4�Q�G�L�Q�J�V �R�I �F�R�J�Q�L�W�L�Y�H �S�V�\�F�K�R�O�R�J�\ �D�Q�G �S�K�L�O�R�V�R�S�K�\ �R�I 

�P�L�Q�G�� �&�H�Q�W�U�D�O �W�R �W�K�H�V�H �4�Q�G�L�Q�J�V �L�V �W�K�H �S�O�D�V�W�L�F�L�W�\ �R�I �W�K�H �Q�H�X�U�D�O �V�W�U�X�F�W�X�U�H �D�V �Z�H�O�O 

as the extension of cognitive functions—from perception to the capacity to 

�F�K�R�R�V�H �D�Q�G �W�R �M�X�G�J�H���W�K�U�R�X�J�K �D�O�J�R�U�L�W�K�P���E�D�V�H�G �P�D�F�K�L�Q�H�V�� �–�W �L�V �Q�R�W �G�L�]�F�X�O�W �W�R 

see that nowadays the social brain is nothing else than a machine ecology of 

algorithmic agents. 
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�$ �G�L�•�H�U�H�Q�W �D�V�S�H�F�W �L�V �G�L�V�F�X�V�V�H�G �E�\ �6�W�L�H�J�O�H�U���V �Y�L�H�Z �R�I �W�H�F�K�Q�R�F�D�S�L�W�D�O�� �+�H �V�H�H�V 

�W�K�L�Q�N�L�Q�J �D�Q�G �I�H�H�O�L�Q�J �D�V �W�K�H �Q�H�Z �P�R�W�R�U�V �R�I �S�U�R�4�W�� �Z�K�L�F�K �D�U�H �U�H�S�U�H�V�V�H�G �R�U �F�D�S-

tured by capital and transformed into mere cognitive and sensory functions 

���…�ƒ�„�‡���� �–�Q �R�W�K�H�U �Z�R�U�G�V�� �W�H�F�K�Q�R�F�D�S�L�W�D�O �L�V �Z�K�D�W �G�H�Q�L�H�V �G�H�V�L�U�H �D�Q�G �N�Q�R�Z�O�H�G�J�H�� 

reason and sensation. Instead, it reduces these potentialities to mere prob -

�D�E�L�O�L�W�L�H�V �G�H�W�H�U�P�L�Q�H�G �E�\ �W�K�H �E�L�Q�D�U�\ �O�D�Q�J�X�D�J�H �R�I �\�H�V �D�Q�G �Q�R�� �]�H�U�R �D�Q�G �R�Q�H�� 

�(�[�S�O�R�U�L�Q�J �W�K�L�V �I�X�U�W�K�H�U�� �/�D�]�]�D�U�D�W�R ���…�ƒ�„�…�� �K�D�V �D�U�J�X�H�G �W�K�D�W �D �F�U�L�W�L�T�X�H �R�I �W�H�F�K�Q�R-

�F�D�S�L�W�D�O �F�D�Q �I�R�F�X�V �Q�H�L�W�K�H�U �R�Q �W�K�H �F�D�S�L�W�D�O�L�]�D�W�L�R�Q �R�I �F�R�J�Q�L�W�L�R�Q �Q�R�U �L�W�V �D�X�W�R�P�D�W�L�R�Q�� 

In �7�K�H���0�D�N�L�Q�‘���R�I���W�K�H���–�Q�G�H�E�W�H�G���0�D�Q�� �/�D�]�]�D�U�D�W�R ���…�ƒ�„�…�� �P�D�L�Q�W�D�L�Q�V �W�K�D�W �N�Q�R�Z�O�H�G�J�H 

�H�[�H�U�F�L�V�H�V �Q�R �K�H�J�H�P�R�Q�\ �R�Y�H�U �W�K�H �F�\�F�O�H �R�I �Y�D�O�X�H�� �E�H�F�D�X�V�H �N�Q�R�Z�O�H�G�J�H ���D�Q�G �W�K�X�V 

�W�K�R�X�J�K�W�� �L�V �S�U�L�P�D�U�L�O�\ �V�X�E�M�H�F�W �W�R �W�K�H �F�R�P�P�D�Q�G �R�I �4�Q�D�Q�F�L�D�O �F�D�S�L�W�D�O�� �+�H�U�H�� �W�K�H 

neoliberal form of capital in its current phase of real subsumption corre -

sponds to the production of a new condition: the general indebtedness. This 

form of neoliberalism governance has entered all classes, even those that do 

not own anything. Hence, the most universal power relationship today is that 

of  debtor and creditor. Debt is a technology of government sustained by the 

�D�X�W�R�P�D�W�H�G �D�S�S�D�U�D�W�X�V �R�I �P�H�D�V�X�U�L�Q�J �D�Q�G �H�Y�D�O�X�D�W�L�R�Q ���F�U�H�G�L�W �U�H�S�R�U�W�V�� assess-

ments, databases , �H�W�F������ �/�D�]�]�D�U�D�W�R �X�Q�G�H�U�V�W�D�Q�G�V �W�K�L�V �D�[�L�R�P�D�W�L�F �U�H�J�L�P�H �L�Q �W�H�U�P�V 

�R�I �D �V�H�P�L�R�W�L�F �O�R�J�L�F�� �Z�K�R�V�H �F�R�U�H �V�F�L�H�Q�W�L�4�F �S�D�U�D�G�L�J�P �D�Q�G �W�H�F�K�Q�R�O�R�J�L�F�D�O �D�S�S�O�L-

�F�D�W�L�R�Q�V �D�U�H �D�O�Z�D�\�V �D�O�U�H�D�G�\ �I�X�Q�F�W�L�R�Q�L�Q�J �W�R �F�D�S�W�X�U�H ���E�\ �T�X�D�Q�W�L�I�\�L�Q�J �L�Q �Y�D�O�X�H�V�� 

primary aesthetic potentials. 

�)�U�R�P �W�K�L�V �S�H�U�V�S�H�F�W�L�Y�H�� �D�X�W�R�P�D�W�L�R�Q �L�V �W�K�H �V�H�P�L�R�W�L�F �O�R�J�L�F �S�D�U �H�[�F�H�O�O�H�Q�F�H�� �Z�K�L�F�K 

�G�R�H�V �Q�R�W �V�L�P�S�O�\ �L�Q�Y�H�V�W �O�D�E�R�U �D�Q�G �L�W�V �F�R�J�Q�L�W�L�Y�H �D�Q�G �D�•�H�F�W�L�Y�H �F�D�S�D�F�L�W�L�H�V�� �E�X�W 

�P�R�U�H �V�S�H�F�L�4�F�D�O�O�\ �E�H�F�R�P�H�V �D �I�R�U�P �R�I �J�R�Y�H�U�Q�P�H�Q�W�D�O�L�W�\�� �Z�K�L�F�K �R�S�H�U�D�W�H�V �D�O�J�R�U�L�W�K-

mically to reduce all existence to a general form of indebtedness. This algorith -

�P�L�F �I�R�U�P �R�I �J�R�Y�H�U�Q�D�E�L�O�L�W�\ �L�V �D�O�V�R �Z�K�D�W �K�D�V �J�L�Y�H�Q �Z�D�\ �W�R �D �G�L�•�X�V�H�G �4�Q�D�Q�F�L�D�O�L�]�D-

�W�L�R�Q �R�I �S�R�W�H�Q�W�L�D�O�L�W�L�H�V �W�K�U�R�X�J�K �Z�K�L�F�K �D�H�V�W�K�H�W�L�F �O�L�I�H �L�V �F�R�Q�V�W�D�Q�W�O�\ �T�X�D�Q�W�L�4�H�G �D�Q�G 

turned into predictable scenarios.

�1�R�W �R�Q�O�\ �/�D�]�]�D�U�D�W�R�� �D�O�V�R �0�D�V�V�X�P�L ���…�ƒ�ƒ�Š�� �K�D�V �Q�R�W�H�G �W�K�H �G�L�•�X�V�H�G �H�F�R�O�R�J�L�F�D�O 

qualities of this new form of algorithmic governmentality, which he describes 

in terms of pre-emption, a mode of calculation of potential tendencies instead 

of existing possibilities. The calculation of potentialities that describe this 

dynamism is no longer based on existing or past data. Instead it aims at 

calculating the unknown as a relational space by measuring the interval 

between one existing data and another. This form of pre-emptive calculus 

�L�Q�G�H�H�G �W�U�D�Q�V�I�R�U�P�V �W�K�H �O�L�P�L�W �S�R�L�Q�W �R�I �W�K�L�V �F�D�O�F�X�O�D�W�L�R�Q���L�Q�4�Q�L�W�L�H�V���L�Q�W�R �D �V�R�X�U�F�H 

�R�I �F�D�S�L�W�D�O�L�]�D�W�L�R�Q�� 

�)�U�R�P �W�K�L�V �V�W�D�Q�G�S�R�L�Q�W�� �R�Q�H �F�D�Q �V�X�J�J�H�V�W �W�K�H �I�R�O�O�R�Z�L�Q�J�� �&�R�Q�W�U�D�U�\ �W�R �W�K�H �O�R�J�L�F �R�I 

formal subsumption, which  corresponds to the application of unchanging sets 

of rules, whose linearity aimed to format the social according to pre-ordained 

ideas, �W�K�H���O�R�‘�L�F���R�I���U�H�D�O���V�X�E�V�X�P�S�W�L�R�Q coincides with the interactive compu -

tational paradigm. This paradigm is based on the responsive capacities of 
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�O�H�D�U�Q�L�Q�J�� �R�S�H�Q�Q�H�V�V�� �D�Q�G �D�G�D�S�W�D�W�L�R�Q �G�H�4�Q�L�Q�J �K�X�P�D�Q���P�D�F�K�L�Q�H �L�Q�W�H�U�D�F�W�L�R�Q �D�V 

well as �G�L�V�W�U�L�E�X�W�H�G �L�Q�W�H�U�D�F�W�L�Y�H �V�\�V�W�H�P�V�� �:�L�W�K �W�K�H �H�[�W�H�Q�V�L�R�Q �R�I �T�X�D�Q�W�L�4�F�D�W�L�R�Q 

to the indetermination of the environments—and thus to contingency—an 

intrinsic transformation of the logic of calculation has happened. In fact, the 

development of this interactive approach has been crucial to the now domi -

nant form of real subsumption. 

Historically, interactive algorithms were invented to circumvent the algo -

rithmic constraints of the Turing Machine. The concept of this machine was 

�L�Q�V�X�]�F�L�H�Q�W �R�U �X�Q�D�E�O�H �W�R �F�R�S�H �Z�L�W�K �W�K�H �F�R�P�S�O�H�[�L�W�\ �R�I �W�K�H �H�P�S�L�U�L�F�D�O �Z�R�U�O�G—a 

complexity that one could say, philosophically speaking, has its own nonrep -

resentational logic. Here, the advance of real subsumption cannot be isolated 

from the emergence of a dynamic form of automation, which constitutes a 

�K�L�V�W�R�U�L�F�D�O �G�H�Y�H�O�R�S�P�H�Q�W �L�Q �F�R�P�S�X�W�H�U �V�F�L�H�Q�F�H �I�U�R�P �7�X�U�L�Q�J���V �D�O�J�R�U�L�W�K�P�L�F �P�R�G-

�H�O�L�Q�J�� �%�D�F�N �W�K�H�Q�� �7�X�U�L�Q�J���V �F�R�Q�F�H�S�W�X�D�O�L�]�D�W�L�R�Q �R�I �D �P�H�F�K�D�Q�L�V�P�� �Z�K�L�F�K �L�V �E�D�V�H�G �R�Q 

�D �S�U�L�R�U�L �L�Q�V�W�U�X�F�W�L�R�Q�V�� �V�W�U�R�Q�J�O�\ �U�H�V�R�Q�D�W�H�G �Z�L�W�K �D �P�H�F�K�D�Q�L�V�P �D�V �G�H�4�Q�H�G �E�\ �4�U�V�W 

�R�U�G�H�U �F�\�E�H�U�Q�H�W�L�F�V ���D �F�O�R�V�H�G �V�\�V�W�H�P �R�I �I�H�H�G�E�D�F�N���� �7�R�G�D�\�� �W�K�H �F�R�P�E�L�Q�D�W�L�R�Q �R�I 

environmental inputs and a posteriori instructions proposed by the inter -

active paradigm embrace second order cybernetics and its open feedback 

mechanisms. The goal of this new dynamic interaction is to include variation 

�D�Q�G �Q�R�Y�H�O�W�\ �L�Q �D�X�W�R�P�D�W�L�R�Q �W�R �H�Q�O�D�U�J�H �W�K�H �K�R�U�L�]�R�Q �R�I �F�D�O�F�X�O�D�W�L�R�Q�� �D�Q�G �W�R �L�Q�F�O�X�G�H 

qualitative factors as external variables within its computational mechanism.

�&�R�Q�W�U�D�U�\ �W�R �/�D�]�]�D�U�D�W�R���V �F�U�L�W�L�T�X�H�� �L�W �V�H�H�P�V �L�P�S�R�U�W�D�Q�W �Q�R�W �W�R �J�H�Q�H�U�D�O�L�]�H �D�X�W�R-

mation as being always already a technocapitalist reduction of existential 

qualities. The task is rather to address the intrinsic transformation of the auto -

mated form of neoliberal governability and  to engage closely with the ques -

tion of the technical. However, rather than arguing that the technical is always 

already a static formal frame, delimited by its binary logic, I suggest that 

there is a dynamic internal to the system of calculation. If so, it is necessary 

to engage with the real possibility of a speculative question that according 

�W�R �–�V�D�E�H�O�O�H �6�W�H�Q�J�H�U�V ���…�ƒ�„�ƒ �D�Q�G �…�ƒ�„�„�� �L�V �F�H�Q�W�U�D�O �W�R �W�K�H �V�F�L�H�Q�W�L�4�F �P�H�W�K�R�G�� �:�K�D�W 

if automation already shows that there is a dynamic relation intrinsic to 

computational processing between input data and algorithmic instructions, 

�L�Q�Y�R�O�Y�L�Q�J �D �Q�R�Q���O�L�Q�H�D�U �H�O�D�E�R�U�D�W�L�R�Q �R�I �G�D�W�D�" �:�K�D�W �L�I �W�K�L�V �G�\�Q�D�P�L�F �L�V �Q�R�W �V�L�P�S�O�\ 

explainable in terms of its a posteriori use, i.e., once it is either socially used or 

�P�H�Q�W�D�O�O�\ �S�U�R�F�H�V�V�H�G�" 

The interactive paradigm concerns the capacity of algorithms to respond and 

to adapt to its external inputs �� �$�V �'�H�O�H�X�]�H ���„�Œ�Œ�…�� �D�O�U�H�D�G�\ �I�R�U�H�V�D�Z�� �D�Q �L�Q�W�H�U�D�F-

tive system of learning and continuous adaptation is at the core of the logic 

of governance driven by the variable mesh of continuous variability. Here, the 

centrality of capitalism in society forces axiomatics to open up to external out -

�S�X�W�V�� �F�R�Q�V�W�L�W�X�W�L�Q�J �D�Q �H�Q�Y�L�U�R�Q�P�H�Q�W �R�I �D�J�H�Q�W�V �W�K�U�R�X�J�K �Z�K�L�F�K �F�D�S�L�W�D�O���V �O�R�J�L�F �R�I 

governance increasingly corresponds to the minute investment in the socius 



������

and ultimately life variations. The question of the undecidable proposition 

�L�V �L�P�S�R�U�W�D�Q�W�� �E�H�F�D�X�V�H �L�W �G�H�4�Q�H�V �D�Q �L�P�P�D�Q�H�Q�W �D�Q�G �Q�R�W �W�U�D�Q�V�F�H�Q�G�H�Q�W �Y�L�H�Z �R�I 

�F�D�S�L�W�D�O�� �D�V �'�H�O�H�X�]�H �D�Q�G �*�X�D�W�W�D�U�L ���„�Œ�‹�Š�� �U�H�P�L�Q�G �X�V�� �7�K�L�V �L�V �W�K�H �F�D�V�H �L�Q �V�R �I�D�U �D�V 

the extension of capital to life requires its apparatus of capture to be open to 

contingencies, variations and unpredictable change.

�–�W �L�V �K�H�U�H �W�K�D�W �W�K�H �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O �S�R�Z�H�U �R�I �F�R�P�S�X�W�D�W�L�R�Q �Q�H�H�G�V �W�R �E�H �P�R�U�H 

closely investigated to clarify the transformation that automation itself has 

�X�Q�G�H�U�J�R�Q�H �Z�L�W�K �W�K�H �U�H���R�U�J�D�Q�L�]�D�W�L�R�Q �R�I �F�D�S�L�W�D�O �I�U�R�P �I�R�U�P�D�O �W�R �U�H�D�O �V�X�E�V�X�P�S-

�W�L�R�Q�� �–�Q�W�H�U�D�F�W�L�Y�H �D�X�W�R�P�D�W�L�R�Q �R�I �F�R�J�Q�L�W�L�R�Q �D�Q�G �D�•�H�F�W�L�R�Q �V�K�R�X�O�G �E�H �H�[�D�P�L�Q�H�G 

anew. Whether we are faced with the critical conception of cognitive capital, 

or with the critical view of an automated governance based on a general 

indebtedness, we risk overlooking what can be considered the most radical 

�S�U�R�F�H�V�V �R�I �D�U�W�L�4�F�L�D�O�L�]�D�W�L�R�Q �R�I �L�Q�W�H�O�O�L�J�H�Q�F�H �W�K�D�W �K�X�P�D�Q �K�L�V�W�R�U�\ �K�D�V �H�Y�H�U �V�H�H�Q�� 

this involves the conversion of organic ends into technical means, whose con -

sequences are yet to become unpacked. 

�$�O�W�K�R�X�J�K �P�\ �W�K�R�X�J�K�W�V �D�U�H �V�W�L�O�O �L�Q �D�Q �H�D�U�O�\ �S�K�D�V�H�� �– �Z�D�Q�W �W�R �F�R�Q�V�L�G�H�U �W�K�H �S�R�V-

�V�L�E�L�O�L�W�\ �R�I �W�K�H�R�U�L�]�L�Q�J �W�K�D�W �D�O�J�R�U�L�W�K�P�L�F �D�X�W�R�P�D�W�L�R�Q �K�H�U�D�O�G�V �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �D 

second nature, in which a purposeless and impersonal mode of thought tends 

�W�R �V�X�S�S�O�D�Q�W �W�K�H �W�H�O�H�R�O�R�J�L�F�D�O �4�Q�D�O�L�W�\ �R�I �U�H�D�V�R�Q�� �H�F�K�R�H�G �E�\ �.�D�Q�W���V �F�R�Q�F�H�S�W�L�R�Q 

of reason in terms of motive—i.e., the reason behind the action—that sub -

stantiates �W�K�H �G�L�•�H�U�H�Q�F�H �E�H�W�Z�H�H�Q �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �D�Q�G �U�H�D�V�R�Q�� �7�K�L�V �L�V �D�O�V�R �D 

proposition, which more importantly works to challenge the theory that there 

is a mutual relation or undecidable proposition between philosophy and tech -

nology as well as between thought and capital. Instead of the idea that the 

refuge of thought and of philosophy from an increasingly dynamic technocapi -

�W�D�O�L�V�P �O�L�H�V �L�Q �W�K�H �X�O�W�L�P�D�W�H �D�S�S�H�D�O �W�R �L�Q�W�H�O�O�H�F�W�X�D�O �L�Q�W�X�L�W�L�R�Q �D�Q�G �D�•�H�F�W�L�Y�H �W�K�R�X�J�K�W 

as the safe enclaves of pure uncertainty and singularity, I want to pursue the 

possibility that algorithmic automation—as rule-based thought—may rather 

�E�H �L�Q�G�L�•�H�U�H�Q�W �W�R �W�K�H�V�H �D�O�O �W�R�R �K�X�P�D�Q �T�X�D�O�L�W�L�H�V�� �Z�K�L�O�V�W �D�F�W�L�Y�H�O�\ �H�Q�F�R�P�S�D�V�V�L�Q�J 

them all without representing philosophical and or critical thought. This is a 

proposition for the emergence of an algorithmic mode of thought that cannot 

�E�H �F�R�Q�W�D�L�Q�H�G �E�\ �D �W�H�O�H�R�O�R�J�L�F�D�O �4�Q�D�O�L�W�\ �R�I �U�H�D�V�R�Q�� �Z�K�L�F�K �F�K�D�U�D�F�W�H�U�L�]�H�V �E�R�W�K 

capitalism and the critique of technocapitalism. 

�7�K�H���7�X�U�L�Q�J���(�[�S�H�U�L�P�H�Q�W���D�Q�G���W�K�H���2�P�H�J�D���1�X�P�E�H�U

�$�V �Z�H �N�Q�R�Z�� �D�O�J�R�U�L�W�K�P�L�F �D�X�W�R�P�D�W�L�R�Q �L�Q�Y�R�O�Y�H�V �W�K�H �E�U�H�D�N�L�Q�J �G�R�Z�Q �R�I �F�R�Q�W�L�Q�X�R�X�V 

processes into discrete components, whose functions can be constantly re-

iterated without error. In short, automation means that initial conditions can 

�E�H �U�H�S�U�R�G�X�F�H�G �D�G �L�Q�4�Q�L�W�X�P�� �7�K�H �I�R�U�P �R�I �D�X�W�R�P�D�W�L�R�Q �W�K�D�W �F�R�Q�F�H�U�Q�V �X�V �K�H�U�H 

was born with the Turing Machine: an absolute mechanism of iteration based 

on step-by-step procedures. Nothing is more opposed to pure thought—or 
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�
�W�K�H �E�H�L�Q�J �R�I �W�K�H �V�H�Q�V�L�E�O�H�� �D�V �'�H�O�H�X�]�H ���„�Œ�Œ�‡�� �‰�‹�� �F�D�O�O�H�G �L�W���W�K�D�Q �W�K�L�V �G�L�V�F�U�H�W�H��

based machine of universal calculation. The Turing architecture of pre-

arranged units that could be interchangeably exchanged along a sequence is 

�H�•�H�F�W�L�Y�H�O�\ �W�K�H �R�S�S�R�V�L�W�H �R�I �D�Q �R�Q�W�R�J�H�Q�H�W�L�F �W�K�R�X�J�K�W �P�R�Y�L�Q�J �W�K�U�R�X�J�K �D �G�L�•�H�U�H�Q-

�W�L�D�O �F�R�Q�W�L�Q�X�X�P�� �W�K�U�R�X�J�K �L�Q�W�H�Q�V�L�Y�H �H�Q�F�R�X�Q�W�H�U�V �D�Q�G �D�•�H�F�W��

�1�H�Y�H�U�W�K�H�O�H�V�V�� �V�L�Q�F�H �W�K�H �„�Œ�‰�ƒ�V �W�K�H �Q�D�W�X�U�H �R�I �D�X�W�R�P�D�W�L�R�Q �K�D�V �X�Q�G�H�U�J�R�Q�H 

dramatic changes as a result of the development of computational capacities 

of storing and processing data. Previous automated machines were limited 

by the amount of feedback data. Now algorithmic automation is designed to 

�D�Q�D�O�\�]�H �D�Q�G �F�R�P�S�D�U�H �R�S�W�L�R�Q�V�� �W�R �U�X�Q �S�R�V�V�L�E�O�H �V�F�H�Q�D�U�L�R�V �R�U �R�X�W�F�R�P�H�V�� �D�Q�G 

to perform basi c reasoning through problem-solving steps that were not 

�F�R�Q�W�D�L�Q�H�G �Z�L�W�K�L�Q �W�K�H �P�D�F�K�L�Q�H���V �S�U�R�J�U�D�P�P�H�G �P�H�P�R�U�\�� �)�R�U �L�Q�V�W�D�Q�F�H�� �H�[�S�H�U�W 

systems draw conclusions through search techniques, pattern matching, and 

web data extraction, and those complex automated systems have come to 

dominate our everyday culture, from global networks of mobile telephony to 

�V�P�D�U�W �E�D�Q�N�L�Q�J �D�Q�G �D�L�U �W�U�D�]�F �F�R�Q�W�U�R�O��

Despite this development, much debate about algorithmic automation is still 

�E�D�V�H�G �R�Q �7�X�U�L�Q�J���V �G�L�V�F�U�H�W�H �F�R�P�S�X�W�D�W�L�R�Q�D�O �P�D�F�K�L�Q�H�� �–�W �V�X�J�J�H�V�W�V �W�K�D�W �D�O�J�R�U�L�W�K-

mic automation is yet another example of the Laplacian view of the universe, 

�G�H�4�Q�H�G �E�\ �G�H�W�H�U�P�L�Q�L�V�W �F�D�X�V�D�O�L�W�\ ���V�H�H �/�R�Q�J�R �…�ƒ�ƒ�ƒ �D�Q�G �…�ƒ�ƒ�Š���� �%�X�W �L�Q �F�R�P�S�X-

�W�D�W�L�R�Q�D�O �W�K�H�R�U�\�� �W�K�H �F�D�O�F�X�O�D�W�L�R�Q �R�I �U�D�Q�G�R�P�Q�H�V�V �R�U �L�Q�4�Q�L�W�L�H�V �K�D�V �Q�R�Z �W�X�U�Q�H�G 

�Z�K�D�W �Z�D�V �G�H�4�Q�H�G �D�V �L�Q�F�R�P�S�X�W�D�E�O�H�V �L�Q�W�R �D �Q�H�Z �I�R�U�P �R�I �S�U�R�E�D�E�L�O�L�W�L�H�V�� �Z�K�L�F�K 

�D�U�H �D�W �R�Q�F�H �G�L�V�F�U�H�W�H �D�Q�G �L�Q�4�Q�L�W�H�� �–�Q �R�W�K�H�U �Z�R�U�G�V�� �Z�K�H�U�H�D�V �D�O�J�R�U�L�W�K�P�L�F �D�X�W�R�P�D-

�W�L�R�Q �K�D�V �E�H�H�Q �X�Q�G�H�U�V�W�R�R�G �D�V �E�H�L�Q�J �I�X�Q�G�D�P�H�Q�W�D�O�O�\ �7�X�U�L�Q�J���V �G�L�V�F�U�H�W�H �X�Q�L�Y�H�U�V�D�O 

�P�D�F�K�L�Q�H�� �W�K�H �L�Q�F�U�H�D�V�L�Q�J �Y�R�O�X�P�H �R�I �L�Q�F�R�P�S�X�W�D�E�O�H �G�D�W�D ���R�U �U�D�Q�G�R�P�Q�H�V�V�� �Z�L�W�K�L�Q 

�R�Q�O�L�Q�H�� �G�L�V�W�U�L�E�X�W�L�Y�H�� �D�Q�G �L�Q�W�H�U�D�F�W�L�Y�H �F�R�P�S�X�W�D�W�L�R�Q �L�V �Q�R�Z �U�H�Y�H�D�O�L�Q�J �W�K�D�W �L�Q�4�Q�L�W�H, 

patternless data are rather central to computational processing. In order 

to appreciate the new role of incomputable algorithms in computation, it is 

necessary to make a reference to the logician Kurt G ödel, who challenged the 

axiomatic method of pure reason by proving the existence of undecidable 

propositions within logic. 

�–�Q �„�Œ�†�„�� �*ö�G�H�O �W�R�R�N �L�V�V�X�H �Z�L�W�K �+�L�O�E�H�U�W���V �P�H�W�D���P�D�W�K�H�P�D�W�L�F�D�O �S�U�R�J�U�D�P�� �+�H 

demonstrated that there could not be a complete axiomatic method, not a 

pure mathematical formula, according to which the reality of things could 

�E�H �S�U�R�Y�H�Q �W�R �E�H �W�U�X�H �R�U �I�D�O�V�H ���V�H�H �)�H�I�H�U�P�D�Q �„�Œ�Œ�ˆ���� �*�¸�G�H�O���V �L�Q�F�R�P�S�O�H�W�H�Q�H�V�V 

theorems explain that propositions are true, even though they cannot be veri -

�4�H�G �E�\ �D �F�R�P�S�O�H�W�H �D�[�L�R�P�D�W�L�F �P�H�W�K�R�G�� �3�U�R�S�R�V�L�W�L�R�Q�V �D�U�H �W�K�H�U�H�I�R�U�H �G�H�H�P�H�G �W�R 

be ultimately undecidable: They cannot be proven by the axiomatic method 

�X�S�R�Q �Z�K�L�F�K �W�K�H�\ �Z�H�U�H �K�\�S�R�W�K�H�V�L�]�H�G�� �–�Q �*�¸�G�H�O���V �Y�L�H�Z�� �W�K�H �S�U�R�E�O�H�P �R�I �L�Q�F�R�P-

pleteness, born from the attempt to demonstrate the absolute validity of pure 

�U�H�D�V�R�Q �D�Q�G �L�W�V �G�H�G�X�F�W�L�Y�H �P�H�W�K�R�G�� �L�Q�V�W�H�D�G �D�]�U�P�V �W�K�H �I�R�O�O�R�Z�L�Q�J�� �1�R �D �S�U�L�R�U�L 
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�G�H�F�L�V�L�R�Q�� �D�Q�G �W�K�X�V �Q�R �4�Q�L�W�H �V�H�W�V �R�I �U�X�O�H�� �F�D�Q �E�H �X�V�H�G �W�R �G�H�W�H�U�P�L�Q�H �W�K�H �V�W�D�W�H �R�I 

things before things can run their course. 

�7�X�U�L�Q�J �H�Q�F�R�X�Q�W�H�U�H�G �*�¸�G�H�O���V �L�Q�F�R�P�S�O�H�W�H�Q�H�V�V �S�U�R�E�O�H�P �Z�K�L�O�H �D�W�W�H�P�S�W�L�Q�J �W�R 

�I�R�U�P�D�O�L�]�H �W�K�H �F�R�Q�F�H�S�W�V �R�I �D�O�J�R�U�L�W�K�P �D�Q�G �F�R�P�S�X�W�D�W�L�R�Q �W�K�U�R�X�J�K �K�L�V �I�D�P�R�X�V 

thought experiment, now known as the Turing Machine. In particular, the 

Turing Machine demonstrates that problems are computable, if they can 

be decided according to the axiomatic method. �� Conversely, those proposi -

tions, which cannot be decided through the axiomatic method, will remain 

incomputable .

�%�\ �S�U�R�Y�L�Q�J �W�K�D�W �V�R�P�H �S�D�U�W�L�F�X�O�D�U �I�X�Q�F�W�L�R�Q�V �F�D�Q�Q�R�W �E�H �F�R�P�S�X�W�H�G �E�\ �V�X�F�K �D 

hypothetical machine, Turing demonstrated that there is not an ultimate deci -

�V�L�R�Q �P�H�W�K�R�G �R�I �W�K�H �J�X�L�V�H �W�K�D�W �+�L�O�E�H�U�W �K�D�G �Z�L�V�K�H�G �I�R�U�� �7�K�H �V�W�U�H�Q�J�W�K �R�I �7�X�U�L�Q�J���V 

�S�U�R�S�R�V�L�W�L�R�Q �L�V �W�K�D�W �K�L�V �7�X�U�L�Q�J �0�D�F�K�L�Q�H �R�•�H�U�H�G �D �Y�L�D�E�O�H �I�R�U�P�D�O�L�]�D�W�L�R�Q �R�I �D 

mechanical procedure. �–�Q�V�W�H�D�G �R�I �M�X�V�W �F�U�X�Q�F�K�L�Q�J �Q�X�P�E�H�U�V�� �7�X�U�L�Q�J���V �F�R�P�S�X�W�L�Q�J 

machines—and indeed contemporary digital machines that have developed 

�I�U�R�P �W�K�H�P���F�D�Q �V�R�O�Y�H �S�U�R�E�O�H�P�V�� �P�D�N�H �G�H�F�L�V�L�R�Q�V�� �D�Q�G �I�X�O�4�O�O �W�D�V�N�V�� �W�K�H �R�Q�O�\ 

�S�U�R�Y�L�V�L�R�Q �L�V �W�K�D�W �W�K�H�V�H �S�U�R�E�O�H�P�V�� �G�H�F�L�V�L�R�Q�V�� �D�Q�G �W�D�V�N�V �D�U�H �I�R�U�P�D�O�L�]�H�G �W�K�U�R�X�J�K 

�V�\�P�E�R�O�V �D�Q�G �D �V�H�W �R�I �G�L�V�F�U�H�W�H �D�Q�G �4�Q�L�W�H �V�H�T�X�H�Q�W�L�D�O �V�W�H�S�V�� �–�Q �W�K�L�V �U�H�V�S�H�F�W�� 

�7�X�U�L�Q�J���V �H�•�R�U�W �F�D�Q �E�H �V�H�H�Q �D�V �D �F�U�X�F�L�D�O �V�W�H�S �L�Q �W�K�H �O�R�Q�J �V�H�U�L�H�V �R�I �D�W�W�H�P�S�W�V �L�Q 

�W�K�H �K�L�V�W�R�U�\ �R�I �W�K�R�X�J�K�W �J�H�D�U�H�G �W�R�Z�D�U�G�V �W�K�H �P�H�F�K�D�Q�L�]�D�W�L�R�Q �R�I �U�H�D�V�R�Q�� 

However, what is more important is how the limit of computation and thus of 

�W�K�H �W�H�O�H�R�O�R�J�L�F�D�O �4�Q�D�O�L�W�\ �R�I �U�H�D�V�R�Q���D�X�W�R�P�D�W�H�G �L�Q �W�K�H �7�X�U�L�Q�J �P�D�F�K�L�Q�H���K�D�Y�H 

been transformed in computer science and information theory. Here, the work 

�R�I �P�D�W�K�H�P�D�W�L�F�L�D�Q �*�U�H�J�R�U�\ �&�K�D�L�W�L�Q ���…�ƒ�ƒ�‡�� �…�ƒ�ƒ�‰�� �D�Q�G �…�ƒ�ƒ�Š�� �L�V �S�D�U�W�L�F�X�O�D�U�O�\ �V�\�P�S-

tomatic of this transformation as it explains what is at stake with the limits of 

computation and the development of a dynamic form of automation. Distin -

guishing this transformation from the centrality of the interactive paradigm in 

technocapitalism is crucial. This paradigm, born from the necessity to include 

environmental contingencies in computation, mainly works to anticipate or 

�S�U�H���H�P�S�W �U�H�V�S�R�Q�V�H ���D�V �0�D�V�V�X�P�L �…�ƒ�ƒ�Š �K�D�V �F�O�H�D�U�O�\ �L�O�O�X�V�W�U�D�W�H�G���� �–�Q�V�W�H�D�G�� �D�Q�G 

more importantly for me and my proposition of algorithmic automation as a 

mode of thought, it is a serious engagement with the function that incomput -

able data play within computation. To make this point clearer, I will have to 

�H�[�S�O�D�L�Q �&�K�D�L�W�L�Q���V �W�K�H�R�U�\ �L�Q greater detail.  

�&�K�D�L�W�L�Q���V �D�O�J�R�U�L�W�K�P�L�F �L�Q�I�R�U�P�D�W�L�R�Q �W�K�H�R�U�\ �F�R�P�E�L�Q�H�V �7�X�U�L�Q�J���V �T�X�H�V�W�L�R�Q �R�I �W�K�H 

�O�L�P�L�W �R�I �F�R�P�S�X�W�D�E�L�O�L�W�\ �Z�L�W�K �6�K�D�Q�Q�R�Q���V �L�Q�I�R�U�P�D�W�L�R�Q �W�K�H�R�U�\ �G�H�P�R�Q�V�W�U�D�W�L�Q�J �W�K�H 

productive capacity of noise and randomness in communication systems, 

to discuss computation in terms of maximally unknowable probabilities. In 

every computational process, he explains, the output is always greater  than 

��	 �6�H�H �7�X�U�L�Q�J �„�Œ�†�‰�� �)�R�U �I�X�U�W�K�H�U �G�L�V�F�X�V�V�L�R�Q �R�I �W�K�H �L�Q�W�H�U�V�H�F�W�L�R�Q�V �R�I �W�K�H �Z�R�U�N�V �E�H�W�Z�H�H�Q �+�L�O�E�H�U�W�� 

�*�¸�G�H�O �D�Q�G �7�X�U�L�Q�J�� �V�H�H �'�D�Y�L�V �…�ƒ�ƒ�ƒ��



������

�W�K�H �L�Q�S�X�W�� �)�R�U �&�K�D�L�W�L�Q�� �V�R�P�H�W�K�L�Q�J �K�D�S�S�H�Q�V �L�Q �W�K�H �F�R�P�S�X�W�D�W�L�R�Q�D�O �S�U�R�F�H�V�V-

ing of data, something that challenges the equivalence between input and 

output, and thus the very idea that processing always leads to an already 

pre-programmed result. This something is, according to Chaitin, �D�O�‘�R�U�L�W�K�P�L�F��

randomness. The notion of algorithmic randomness implies that information 

cannot be compressed into a smaller program, insofar as between input and 

output an entropic transformation of data occurs, which results in a tendency 

�R�I �W�K�H�V�H �G�D�W�D �W�R �L�Q�F�U�H�D�V�H �L�Q �V�L�]�H�� �)�U�R�P �W�K�L�V �V�W�D�Q�G�S�R�L�Q�W�� �W�K�H �R�X�W�S�X�W �R�I �W�K�H 

processing does not correspond to the inputted instructions, and its volume 

tends in fact to become bigger than it was at the start of the computation. The 

discovery of algorithmic randomness in computational processing has been 

explained by Chaitin in terms of the incomputable : increasing yet unknown 

�T�X�D�Q�W�L�W�L�H�V �R�I �G�D�W�D �W�K�D�W �F�K�D�U�D�F�W�H�U�L�]�H �U�X�O�H���E�D�V�H�G �S�U�R�F�H�V�V�L�Q�J��

�&�K�D�L�W�L�Q �F�D�O�O�V �W�K�L�V �D�O�J�R�U�L�W�K�P�L�F �U�D�Q�G�R�P�Q�H�V�V �2�P�H�J�D ���W�K�H �O�D�V�W �O�H�W�W�H�U �R�I �W�K�H �*�U�H�H�N 

�D�O�S�K�D�E�H�W �U�H�I�H�U�V �W�R �W�K�H �S�U�R�E�D�E�L�O�L�W�\ �W�K�D�W �W�K�L�V �Q�X�P�E�H�U �L�V �L�Q�4�Q�L�W�H���� �&�K�D�L�W�L�Q���V �L�Q�Y�H�V-

tigation of the incomputable reveals in fact that the linear order of sequen -

�W�L�D�O �S�U�R�F�H�G�X�U�H�V ���Q�D�P�H�O�\�� �Z�K�D�W �F�R�Q�V�W�L�W�X�W�H�V �W�K�H �F�R�P�S�X�W�D�W�L�R�Q�D�O �S�U�R�F�H�V�V�L�Q�J �R�I 

�]�H�U�R�V �D�Q�G �R�Q�H�V�� �V�K�R�Z�V �D�Q �H�Q�W�U�R�S�L�F �W�H�Q�G�H�Q�F�\ �W�R �D�G�G �P�R�U�H �G�D�W�D �W�R �W�K�H �H�[�L�V�W�L�Q�J 

aggregation of instructions established at the input. Since this processing 

inevitably includes not only a transformation of existing data into new inputs, 

but also the addition of new data on top of what already was pre-established 

in the computational procedure, it is possible to speak of an internal dynamic 

to computation. 

�)�U�R�P �W�K�L�V �S�R�L�Q�W �R�I �Y�L�H�Z�� �F�R�P�S�X�W�D�W�L�R�Q�D�O �S�U�R�F�H�V�V�L�Q�J �G�R�H�V �Q�R�W �P�D�L�Q�O�\ �J�X�D�U�D�Q-

tee the return to initial conditions, nor  does it  simply include change derived 

from an interactive paradigm based on responsive outputs. This is because 

�&�K�D�L�W�L�Q���V �F�R�Q�F�H�S�W�L�R�Q �R�I �L�Q�F�R�P�S�X�W�D�E�L�O�L�W�\ �Q�R �O�R�Q�J�H�U �S�H�U�I�H�F�W�O�\ �P�D�W�F�K�H�V �W�K�H �Q�R�W�L�R�Q 

�R�I �W�K�H �O�L�P�L�W �L�Q �F�R�P�S�X�W�D�W�L�R�Q ���L���H���� �O�L�P�L�W �I�R�U �Z�K�D�W �L�V �F�D�O�F�X�O�D�E�O�H���� �–�Q�V�W�H�D�G�� �W�K�L�V �O�L�P�L�W 

as the incomputable is transformed: It becomes the addition of new and maxi -

mally unknowable algorithmic parts to the present course of computational 

processing ; these parts are algorithmic sequences that tend to become bigger 

in volume than programmed instruction and to take over, hereby irreversibly 

�W�U�D�Q�V�I�R�U�P�L�Q�J �W�K�H �S�U�H���V�H�W �4�Q�D�O�L�W�\ �R�I �U�X�O�H�V�� �&�K�D�L�W�L�Q���V �U�H���D�U�W�L�F�X�O�D�W�L�R�Q �R�I �W�K�H �L�Q�F�R�P-

putable is at once striking and speculatively productive. What was conceived 

�W�R �E�H �W�K�H �H�[�W�H�U�Q�D�O �O�L�P�L�W �R�I �F�R�P�S�X�W�D�W�L�R�Q ���L���H���� �W�K�H �L�Q�F�R�P�S�X�W�D�E�O�H�� �L�Q �7�X�U�L�Q�J�� �K�D�V 

�Q�R�Z �E�H�F�R�P�H �L�Q�W�H�U�Q�D�O�L�]�H�G �L�Q �W�K�H �V�H�T�X�H�Q�W�L�D�O �D�U�U�D�Q�J�H�P�H�Q�W �R�I �D�O�J�R�U�L�W�K�P�V ���U�D�Q-

�G�R�P�Q�H�V�V �Z�R�U�N�V �Z�L�W�K�L�Q �D�O�J�R�U�L�W�K�P�L�F �S�U�R�F�H�G�X�U�H�V����

�$�W �&�K�D�L�W�L�Q���V �R�Z�Q �D�G�P�L�V�V�L�R�Q�� �L�W �L�V �Q�H�F�H�V�V�D�U�\ �W�R �V�H�H �D�O�J�R�U�L�W�K�P�L�F �U�D�Q�G�R�P�Q�H�V�V �D�V 

�D �F�R�Q�W�L�Q�X�D�W�L�R�Q �R�I �7�X�U�L�Q�J���V �D�W�W�H�P�S�W �W�R �D�F�F�R�X�Q�W �I�R�U �L�Q�G�H�W�H�U�P�L�Q�D�F�\ �L�Q �F�R�P�S�X�W�D-

�W�L�R�Q�� �:�K�H�U�H�D�V �I�R�U �7�X�U�L�Q�J �W�K�H�U�H �D�U�H �F�D�V�H�V �L�Q �Z�K�L�F�K �4�Q�D�O�L�W�\ �F�D�Q�Q�R�W �E�H �D�F�K�L�H�Y�H�G�� 

and thus computation— qua �D�X�W�R�P�D�W�L�R�Q �R�I �W�K�H �4�Q�D�O�L�W�\ �R�I �U�H�D�V�R�Q���V�W�R�S�V �Z�K�H�Q 

the incomputable begins, for Chaitin computation itself has an internal margin 
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of incomputability insofar as rules are always accompanied and infected by 

randomness. Hence, incomputability is not simply a break from reason, but 

rather reason has been expanded beyond its limits to involve the processing 

�R�I �P�D�[�L�P�D�O�O�\ �X�Q�N�Q�R�Z�Q �S�D�U�W�V �W�K�D�W �K�D�Y�H �Q�R �W�H�O�H�R�O�R�J�L�F�D�O �4�Q�D�O�L�W�\�� �7�R �S�X�W �L�W �L�Q �R�W�K�H�U 

terms, automation is now demarcated by the incomputable, the unconditional 

of computation. Importantly, however, this challenges the view that computa -

tional processing corresponds to calculations leading to pre-programmed and 

already known outputs. Instead, the limits of automation—that is the incom -

putable—have become the starting point of a dynamism internal to computa -

�W�L�R�Q�� �Z�K�L�F�K �H�[�F�H�H�G�V �W�K�H �S�O�D�Q �I�R�U �W�H�F�K�Q�R�F�D�S�L�W�D�O���V �L�Q�V�W�U�X�P�H�Q�W�D�O�L�]�D�W�L�R�Q �R�I �U�H�D�V�R�Q�� 

�)�U�R�P �W�K�L�V �V�W�D�Q�G�S�R�L�Q�W�� �U�H�O�D�W�L�Q�J �&�K�D�L�W�L�Q���V �4�Q�G�L�Q�J�V �W�R �W�K�H �S�R�V�L�W�L�R�Q�L�Q�J �R�I �F�U�L�W�L�F�D�O 

thought and technocapitalism reveals a new aspect: the incomputable cannot 

be simply understood as being opposed to reason. In other words, it is not 

an expression of the end of reason and cannot be explained according to the 

�F�U�L�W�L�F�D�O �Y�L�H�Z �W�K�D�W �D�U�J�X�H�V �I�R�U �W�K�H �S�U�L�P�D�F�\ �R�I �D�•�H�F�W�L�Y�H �W�K�R�X�J�K�W�� 

�$�F�F�R�U�G�L�Q�J �W�R �&�K�D�L�W�L�Q�� �W�K�H �L�Q�F�R�P�S�X�W�D�E�O�H �G�H�P�R�Q�V�W�U�D�W�H�V �W�K�H �V�K�R�U�W�F�R�P�L�Q�J�V �R�I �W�K�H 

mechanical view of computation, according to which chaos or randomness 

�L�V �D�Q �H�U�U�R�U �Z�L�W�K�L�Q �W�K�H �I�R�U�P�D�O �O�R�J�L�F �R�I �F�D�O�F�X�O�D�W�L�R�Q�� �%�X�W �L�Q�F�R�P�S�X�W�D�E�O�H�V �G�R �Q�R�W 

describe the failure of intelligibility versus the triumph of the incalculable—on 

the contrary. These limits more subtly suggest the possibility of a dynamic 

�U�H�D�O�P �R�I �L�Q�W�H�O�O�L�J�L�E�L�O�L�W�\�� �G�H�4�Q�H�G �E�\ �W�K�H �F�D�S�D�F�L�W�L�H�V �R�I �L�Q�F�R�P�S�X�W�D�E�O�H �L�Q�4�Q�L�W�L�H�V 

or randomness, to infect any computable or discrete set. In other words, 

�U�D�Q�G�R�P�Q�H�V�V ���R�U �W�K�H �L�Q�4�Q�L�W�H �Y�D�U�L�H�W�L�H�V �R�I �L�Q�4�Q�L�W�L�H�V�� �L�V �Q�R�W �V�L�P�S�O�\ �R�X�W�V�L�G�H �W�K�H 

realm of computation, but has more radically become its absolute condition. 

�$�Q�G �Z�K�H�Q �E�H�F�R�P�L�Q�J �S�D�U�W�L�D�O�O�\ �L�Q�W�H�O�O�L�J�L�E�O�H �L�Q �W�K�H �D�O�J�R�U�L�W�K�P�L�F �F�L�S�K�H�U �W�K�D�W �&�K�D�L�W�L�Q 

calls Omega, randomness also enters computational order and provokes an 

�L�U�U�H�Y�H�U�V�L�E�O�H���U�H�Y�L�V�L�R�Q���R�I���D�O�‘�R�U�L�W�K�P�L�F���U�X�O�H�V �D�Q�G �R�I �W�K�H�L�U �W�H�O�H�R�O�R�J�L�F�D�O �4�Q�D�O�L�W�\�� �–�W �L�V 

precisely this new possibility for an indeterminate revision of rules, driven by 

the inclusion of randomness within computation, that reveals dynamics within 

automated system and automated thought. This means the following: While 

�&�K�D�L�W�L�Q���V �G�L�V�F�R�Y�H�U�\ �R�I �2�P�H�J�D �G�H�P�R�Q�V�W�U�D�W�H�V �W�K�D�W �U�D�Q�G�R�P�Q�H�V�V �K�D�V �E�H�F�R�P�H 

intelligible within computation, incomputables cannot, however, be synthe -

�V�L�]�H�G �E�\ �D�Q �D �S�U�L�R�U�L �S�U�R�J�U�D�P �R�U �V�H�W �R�I �S�U�R�F�H�G�X�U�H�V �W�K�D�W �D�U�H �L�Q �V�L�]�H �V�P�D�O�O�H�U �W�K�D�Q 

�W�K�H�P�� �$�F�F�R�U�G�L�Q�J �W�R �&�K�D�L�W�L�Q�� �2�P�H�J�D �F�R�U�U�H�V�S�R�Q�G�V �W�R �G�L�V�F�U�H�W�H �V�W�D�W�H�V �W�K�D�W �D�U�H 

�W�K�H�P�V�H�O�Y�H�V �F�R�P�S�R�V�H�G �R�I �L�Q�4�Q�L�W�H �U�H�D�O �Q�X�P�E�H�U�V �W�K�D�W �F�D�Q�Q�R�W �E�H �F�R�Q�W�D�L�Q�H�G �E�\ 

�4�Q�L�W�H �D�[�L�R�P�V�� 

�:�K�D�W �L�V �L�Q�W�H�U�H�V�W�L�Q�J �K�H�U�H �L�V �W�K�D�W �&�K�D�L�W�L�Q���V �2�P�H�J�D �L�V �D�W �R�Q�F�H �L�Q�W�H�O�O�L�J�L�E�O�H �\�H�W �Q�R�Q��

�V�\�Q�W�K�H�V�L�]�D�E�O�H �E�\ �X�Q�L�Y�H�U�V�D�O�V�� �R�U �E�\ �D �V�X�E�M�H�F�W�� �– �W�D�N�H �L�W �W�R �V�X�J�J�H�V�W �W�K�D�W �F�R�P�S�X�W�D-

tion— qua �P�H�F�K�D�Q�L�]�D�W�L�R�Q �R�I �W�K�R�X�J�K�W���L�V �L�Q�W�U�L�Q�V�L�F�D�O�O�\ �S�R�S�X�O�D�W�H�G �E�\ �L�Q�F�R�P�S�X�W-

able data, or that discrete rules are open to a form of contingency internal 

to algorithmic processing. This is not simply to be understood as an error 

within the system, or a glitch within the coding structure, but rather as a part 
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�R�I �F�R�P�S�X�W�D�W�L�R�Q�� �)�D�U �I�U�R�P �G�L�V�P�L�V�V�L�Q�J �F�R�P�S�X�W�D�W�L�R�Q �D�V �W�K�H �H�Y�L�O �L�Q�F�D�U�Q�D�W�L�R�Q �R�I 

�W�H�F�K�Q�R�F�D�S�L�W�D�O�L�V�W �L�Q�V�W�U�X�P�H�Q�W�D�O�L�]�D�W�L�R�Q �R�I �U�H�D�V�R�Q�� �R�Q�H �U�H�D�O�L�]�H�V �W�K�D�W �L�Q�F�R�P�S�X�W�D�E�O�H 

�D�O�J�R�U�L�W�K�P�V �H�P�H�U�J�H �W�R �G�H�I�\ �W�K�H �V�X�S�H�U�L�R�U�L�W�\ �R�I �W�K�H �W�H�O�H�R�O�R�J�L�F�D�O �4�Q�D�O�L�W�\ �R�I �U�H�D�V�R�Q�� 

�E�X�W �D�O�V�R �R�I �V�H�Q�V�L�E�O�H �D�Q�G �D�•�H�F�W�L�Y�H �W�K�R�X�J�K�W�� 

Speculative Computation 

�–�W �Z�R�X�O�G �E�H �Z�U�R�Q�J �W�R �Y�L�H�Z �W�K�L�V �S�U�R�S�R�V�L�W�L�R�Q �W�K�D�W �L�Q�F�R�P�S�X�W�D�E�O�H�V �G�H�4�Q�H �W�K�H 

dynamic form of automation with naïve enthusiasm. Instead, it is important 

to address algorithmic automation without overlooking the fact that the com -

�S�X�W�D�W�L�R�Q �R�I �L�Q�4�Q�L�W�\ �L�V �Q�R�Q�H�W�K�H�O�H�V�V �F�H�Q�W�U�D�O �W�R �W�K�H �F�D�S�L�W�D�O�L�]�D�W�L�R�Q �R�I �L�Q�W�H�O�O�L�J�L�E�O�H 

capacities—even in their automated form. My insistence that incomputables 

�D�U�H �Q�R�W �H�[�F�O�X�V�L�Y�H�O�\ �W�K�R�V�H �Q�R�Q���U�H�S�U�H�V�H�Q�W�D�E�O�H �L�Q�4�Q�L�W�L�H�V�� �Z�K�L�F�K �E�H�O�R�Q�J �W�R �W�K�H 

being of the sensible, is indeed a concern , with the ontological and episte -

mological transformation of thought in view of the algorithmic function of 

�U�H�D�V�R�Q�� �–�Q�F�R�P�S�X�W�D�E�O�H�V �D�U�H �H�[�S�U�H�V�V�H�G �E�\ �W�K�H �D�•�H�F�W�L�Y�H �F�D�S�D�F�L�W�L�H�V �W�R �S�U�R�G�X�F�H 

new thought, but more importantly reveal the dynamic nature of the intel -

ligible. Here, my concern is not an appeal to an ultimate computational being 

�G�H�W�H�U�P�L�Q�L�Q�J �W�K�H �W�U�X�W�K �R�I �W�K�R�X�J�K�W�� �2�Q �W�K�H �F�R�Q�W�U�D�U�\�� �– �K�D�Y�H �W�X�U�Q�H�G �W�R �&�K�D�L�W�L�Q���V 

discovery of Omega, because it radically undoes the axiomatic ground of truth 

�E�\ �U�H�Y�H�D�O�L�Q�J �W�K�D�W �F�R�P�S�X�W�D�W�L�R�Q �L�V �D�Q �L�Q�F�R�P�S�O�H�W�H �D�•�D�L�U�� �R�S�H�Q �W�R �W�K�H �U�H�Y�L�V�L�R�Q 

�R�I �L�W�V �L�Q�L�W�L�D�O �F�R�Q�G�L�W�L�R�Q�V�� �D�Q�G �W�K�X�V �W�R �W�K�H �W�U�D�Q�V�I�R�U�P�D�W�L�R�Q �R�I �W�U�X�W�K�V �D�Q�G �4�Q�D�O�L�W�\�� 

�6�L�Q�F�H �2�P�H�J�D �L�V �D�W �R�Q�F�H �D �G�L�V�F�U�H�W�H �D�Q�G �L�Q�4�Q�L�W�H �S�U�R�E�D�E�L�O�L�W�\�� �L�W �W�H�V�W�L�4�H�V �W�R �W�K�H 

fact that the initial condition of a simulation—based on discrete steps—is and 

�F�D�Q �E�H �L�Q�4�Q�L�W�H�� �–�Q �V�K�R�U�W�� �W�K�H �L�Q�F�R�P�S�X�W�D�E�O�H �D�O�J�R�U�L�W�K�P�V �G�L�V�F�R�Y�H�U�H�G �E�\ �&�K�D�L�W�L�Q 

�V�X�J�J�H�V�W �W�K�D�W �W�K�H �F�R�P�S�O�H�[�L�W�\ �R�I �U�H�D�O �Q�X�P�E�H�U�V �G�H�4�H�V �W�K�H �J�U�R�X�Q�G�L�Q�J �R�I �U�H�D�V�R�Q �L�Q 

�4�Q�L�W�H �D�[�L�R�P�D�W�L�F�V �D�Q�G �W�H�O�H�R�O�R�J�L�F�D�O �4�Q�D�O�L�W�\�� 

�)�U�R�P �W�K�L�V �V�W�D�Q�G�S�R�L�Q�W�� �V�H�Y�H�U�D�O �W�K�R�X�J�K�W�V �X�Q�I�R�O�G�� �– �D�J�U�H�H �W�K�D�W �W�K�H �L�Q�W�H�U�D�F�W�L�Y�H �S�D�U-

adigm of technocapitalism already points to a semi-dynamic form of automa -

�W�L�R�Q�� �Z�K�L�F�K �K�D�V �H�Q�V�O�D�Y�H�G �W�K�H �F�R�J�Q�L�W�L�Y�H �D�Q�G �D�•�H�F�W�L�Y�H �F�D�S�D�F�L�W�L�H�V �D�Q�G �H�V�W�D�E�O�L�V�K�H�G 

�D �4�Q�D�Q�F�L�D�O �J�R�Y�H�U�Q�P�H�Q�W�D�O�L�W�\ �E�D�V�H�G �R�Q �G�H�E�W�� �%�X�W �E�H�\�R�Q�G �W�K�L�V�� �W�K�H�U�H �V�W�L�O�O �U�H�P�D�L�Q 

�I�X�U�W�K�H�U �T�X�H�V�W�L�R�Q�V �U�H�J�D�U�G�L�Q�J �W�K�H �V�L�J�Q�L�4�F�D�Q�F�H �R�I �D�O�J�R�U�L�W�K�P�V�� 

If we risk confusing the clear-cut opposition between digitality and philoso -

�S�K�\ ���*�D�O�O�R�Z�D�\ �…�ƒ�„�†���� �Z�K�D�W �D�Q�G �K�R�Z �D�U�H �D�O�J�R�U�L�W�K�P�V�" �)�R�U �Q�R�Z�� �– �Z�D�Q�W �W�R �S�R�L�Q�W 

out that algorithms, this dynamic form of reason, rule-based and yet open 

�W�R �E�H �U�H�Y�L�V�H�G�� �D�U�H �Q�R�W �G�H�4�Q�H�G �E�\ �W�H�O�H�R�O�R�J�L�F�D�O �4�Q�D�O�L�W�\�� �D�V �L�P�S�H�U�V�R�Q�D�O �I�X�Q�F-

�W�L�R�Q�V �W�U�D�Q�V�I�R�U�P �V�X�F�K �4�Q�D�O�L�W�\ �H�D�F�K �W�L�P�H�� �7�K�L�V �L�V �Q�R�W �W�R �E�H �F�R�Q�F�H�L�Y�H�G �D�V �D �P�H�U�H 

replacement or extension of human cognitive functions. Instead, my point is 

�W�K�D�W �Z�H �D�U�H �Z�L�W�Q�H�V�V�L�Q�J �W�K�H �F�R�Q�4�J�X�U�D�W�L�R�Q �R�I �D�Q �L�Q�F�R�P�S�X�W�D�E�O�H �P�R�G�H �R�I �W�K�R�X�J�K�W 

�W�K�D�W �F�D�Q�Q�R�W �E�H �V�\�Q�W�K�H�V�L�]�H�G �L�Q�W�R �D �W�R�W�D�O�L�]�L�Q�J �W�K�H�R�U�\ �R�U �S�U�R�J�U�D�P�� �1�R�Q�H�W�K�H�O�H�V�V�� 

this thought exposes the fallacy of a philosophy and critical thought, which 
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�U�H�G�X�F�H�V �F�R�P�S�X�W�D�W�L�R�Q �W�R �D�Q �L�Q�I�H�U�L�R�U �P�H�F�K�D�Q�L�]�D�W�L�R�Q �R�I �U�H�D�V�R�Q�� �G�H�V�W�L�Q�H�G �W�R �P�H�U�H 

�L�W�H�U�D�W�L�R�Q �D�Q�G �X�Q�D�E�O�H �W�R �F�K�D�Q�J�H �L�W�V �4�Q�D�O �G�L�U�H�F�W�L�R�Q�V. 

Here, my argument was mainly concerned with the critique of computation as 

�W�K�H �L�Q�F�D�U�Q�D�W�L�R�Q �R�I �W�K�H �W�H�F�K�Q�R�F�D�S�L�W�D�O�L�V�W �L�Q�V�W�U�X�P�H�Q�W�D�O�L�]�D�W�L�R�Q �R�I �U�H�D�V�R�Q�� �–�W �Z�D�V 

an attempt at suggesting the possibility that algorithmic automation coincides 

with a mode of thought, in which incomputable or randomness have become 

�L�Q�W�H�O�O�L�J�L�E�O�H�� �F�D�O�F�X�O�D�E�O�H �E�X�W �Q�R�W �Q�H�F�H�V�V�D�U�L�O�\ �W�R�W�D�O�L�]�D�E�O�H �E�\ �W�H�F�K�Q�R�F�D�S�L�W�D�O�L�V�P�� 

�'�H�V�S�L�W�H �D�O�O �L�Q�V�W�U�X�P�H�Q�W�D�O�L�]�D�W�L�R�Q �R�I �U�H�D�V�R�Q �R�Q �E�H�K�D�O�I �R�I �F�D�S�L�W�D�O�L�V�P�� �D�Q�G �G�H�V�S�L�W�H 

the repression of knowledge and desire into quantities, such as tasks, func -

tions, aims, there certainly remains an inconsistency within computation. This 

�L�V �W�K�H �F�D�V�H �L�Q�V�R�I�D�U �D�V �W�K�H �P�R�U�H �L�W �F�D�O�F�X�O�D�W�H�V�� �W�K�H �P�R�U�H �U�D�Q�G�R�P�Q�H�V�V ���S�D�W�W�H�U�Q-

�O�H�V�V �L�Q�I�R�U�P�D�W�L�R�Q�� �L�W �F�U�H�D�W�H�V�� �Z�K�L�F�K �H�[�S�R�V�H�V �W�K�H �W�U�D�Q�V�I�R�U�P�D�W�L�Y�H �F�D�S�D�F�L�W�L�H�V �R�I 

rule-based functions. In the algorithm-to-algorithm phase transition that most 

�I�D�P�R�X�V�O�\ �F�K�D�U�D�F�W�H�U�L�]�H�V �W�K�H �4�Q�D�Q�F�L�D�O �W�U�D�G�L�Q�J �P�H�Q�W�L�R�Q�H�G �D�W �W�K�H �E�H�J�L�Q�Q�L�Q�J �R�I 

this essay, it is hard to dismiss the possibility that the automation of thought 

has exceeded representation and has instead revealed that computation itself 

has become dynamic. 

To conclude I want to add this: dynamic automation cannot be mainly 

explained in terms of a necessary pharmacological relation between philoso -

phy and technology, knowledge,  and capital, or the conditional poison allow -

�L�Q�J �I�R�U �D �P�X�W�X�D�O �U�H�Y�H�U�V�L�E�L�O�L�W�\ �G�H�4�Q�H�G �E�\ �D �F�R�P�P�R�Q �J�U�R�X�Q�G �D�V �6�W�L�H�J�O�H�U ���…�ƒ�„�‡�� 

does. Similarly, one has to admit that the dynamic tendencies at the core of 

algorithmic automation are not simply reducible to the technocapitalist logic 

�R�I �V�H�P�L�R�W�L�F �R�U�J�D�Q�L�]�D�W�L�R�Q �G�H�F�O�D�U�H�G �E�\ �/�D�]�]�D�U�D�W�R ���…�ƒ�„�…�� �R�U �W�R �W�K�H �H�[�S�O�R�L�W�D�W�L�R�Q��

repression of the cognitive-creative functions of thought. 

The challenge that automated cognition poses to the post-human vision—that 

thought and technology have become one, because of technocapitalism—

points to the emergence of �D���Q�H�Z���D�O�L�H�Q���P�R�G�H���R�I���W�K�R�X�‘�K�W, able to change its 

�L�Q�L�W�L�D�O �F�R�Q�G�L�W�L�R�Q�V �D�Q�G �W�R �H�[�S�U�H�V�V �H�Q�G�V �W�K�D�W �G�R �Q�R�W �P�D�W�F�K �W�K�H �4�Q�D�O�L�W�\ �R�I �R�U�J�D�Q�L�F 

thought. This also means that the algorithm-to-algorithm phase transition 

does not simply remain another example of the technocapitalist instrumen -

�W�D�O�L�]�D�W�L�R�Q �R�I �U�H�D�V�R�Q�� �E�X�W �P�R�U�H �V�X�E�W�O�\ �U�H�Y�H�D�O�V �D �U�H�D�O�L�]�D�W�L�R�Q �R�I �D �V�H�F�R�Q�G �Q�D�W�X�U�H 

in the form of a purposeless and automated intelligence. If algorithmic 

automation no longer corresponds to the execution of instructions, but to the 

constitution of a machine ecology infected with randomness, then one can 

suggest that neither technocapitalism nor the critique of technocapitalism can 

contain the tendency of the automated processing of randomness to over -

come axiomatic truths. 
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�5�H�Y�R�O�X�W�L�R�Q���%�D�F�N�Z�D�U�G�V����
�)�X�Q�F�W�L�R�Q�D�O���5�H�D�O�L�]�D�W�L�R�Q��
and Computational 
Implementation 

�5�H�]�D���1�H�J�D�U�H�V�W�D�Q�L��

�)�X�Q�F�W�L�R�Q�D�O�L�V�W���W�K�H�R�U�L�H�V���R�I���P�L�Q�G���F�R�P�H���I�U�R�P���K�H�W�H�U�R�J�H�Q�H�R�X�V��

directions and address an array of problems ranging from 

metaphysical to epistemic-semantic and engineering ones. 

�6�L�P�L�O�D�U�O�\�����F�R�P�S�X�W�D�W�L�R�Q�D�O���W�K�H�R�U�L�H�V���R�I���P�L�Q�G���F�R�Y�H�U���G�L�•�H�U�H�Q�W��

�F�O�D�V�V�H�V���R�I���F�R�P�S�X�W�D�W�L�R�Q�D�O���F�R�P�S�O�H�[�L�W�\�����7�K�H���4�U�V�W���S�D�U�W���R�I���W�K�L�V��

�W�H�[�W���H�[�D�P�L�Q�H�V���Z�K�D�W���L�W���P�H�D�Q�V���W�R���F�R�P�E�L�Q�H���W�K�H���I�X�Q�F�W�L�R�Q�D�O��

�G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���K�X�P�D�Q���P�L�Q�G���Z�L�W�K���W�K�H���F�R�P�S�X�W�D�W�L�R�Q�D�O��

�R�Q�H�����7�K�H���V�H�F�R�Q�G���S�D�U�W���D�G�G�U�H�V�V�H�V���W�K�H���U�D�P�L�4�F�D�W�L�R�Q�V���R�I���D��

computationalist-functionalist account of the mind as 

�H�[�H�P�S�O�L�4�H�G���L�Q���$�O�D�Q���7�X�U�L�Q�J���V���S�U�R�S�R�V�D�O���I�R�U���U�H�D�O�L�]�L�Q�J���L�Q�W�H�O-

ligent machinery. The implementation of a computational -

ist-functionalist account of the human mind in machines is 

depicted as a program that deeply erodes our capacity to 

�U�H�F�R�J�Q�L�]�H���Z�K�D�W���K�X�P�D�Q���H�[�S�H�U�L�H�Q�F�H���P�D�Q�L�I�H�V�W�O�\���L�V�����–�Q���G�R�L�Q�J��

�V�R�����L�W���I�U�D�F�W�X�U�H�V���W�K�H���K�L�V�W�R�U�L�F�D�O���H�[�S�H�U�L�H�Q�F�H���R�I���Z�K�D�W���L�W���P�H�D�Q�V��

�W�R���E�H���K�X�P�D�Q�����<�H�W���W�K�L�V���L�V���D���U�X�S�W�X�U�H���W�K�D�W���P�D�U�N�V���D���J�H�Q�X�L�Q�H��

beginning for the history of intelligent machines.
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�)�X�Q�F�W�L�R�Q�����&�R�P�S�X�W�D�W�L�R�Q�����D�Q�G���W�K�H�L�U���$�O�O�L�D�Q�F�H

Traditionally a thesis in the philosophy of mind, functionalism is a view of the 

�P�L�Q�G �D�V �D �I�X�Q�F�W�L�R�Q�D�O �R�U�J�D�Q�L�]�D�W�L�R�Q�� �–�W �D�W�W�H�P�S�W�V �W�R �H�[�S�O�L�F�D�W�H �Z�K�D�W �W�K�H �P�L�Q�G �G�R�H�V 

and how it does it by reference to functional roles and properties that can 

�E�H �F�D�X�V�D�O �R�U �O�R�J�L�F�D�O���F�R�Q�F�H�S�W�X�D�O�� �–�Q �W�K�L�V �V�H�Q�V�H�� �I�X�Q�F�W�L�R�Q�D�O�L�V�P �F�R�Q�M�R�L�Q�V ���D�� the 

metaphysical problem of describing causal relations between explanans and 

�H�[�S�O�D�Q�D�Q�G�X�P �L�Q �I�X�Q�F�W�L�R�Q�D�O �W�H�U�P�V �R�I �V�H�O�H�F�W�L�R�Q �D�Q�G �S�X�U�S�R�V�H���D�W�W�D�L�Q�P�H�Q�W ���L���H���� 

�W�K�H �I�X�Q�F�W�L�R�Q �D�V �Z�K�D�W���D�F�F�R�U�G�L�Q�J �W�R �V�S�H�F�L�4�F �D�Q�G �U�H�O�H�Y�D�Q�W �V�H�O�H�F�W�L�R�Q �F�U�L�W�H�U�L�D��

�P�D�N�H�V �D �G�L�•�H�U�H�Q�F�H �L�Q �H�[�S�O�D�Q�D�Q�G�X�P�� �Z�L�W�K ���E�� �D�Q epistemic-semantic problem 

�F�R�Q�F�H�U�Q�L�Q�J �K�R�Z �W�R �G�L�•�H�U�H�Q�W�L�D�W�H �V�H�P�D�Q�W�L�F �F�R�Q�W�H�Q�W �I�U�R�P �S�K�\�V�L�F�D�O �L�Q�I�R�U�P�D�W�L�R�Q 

and how to view the semantic intercontent in terms of functions as logico-

�F�R�Q�F�H�S�W�X�D�O �U�R�O�H�V �Z�L�W�K ���F�� an engineering problem �U�H�J�D�U�G�L�Q�J �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I 

functional properties in relation to or in isolation from structural properties.

�&�R�P�S�X�W�D�W�L�R�Q�D�O�L�V�P �L�V �D �Y�L�H�Z �W�K�D�W �W�K�H �I�X�Q�F�W�L�R�Q�D�O �R�U�J�D�Q�L�]�D�W�L�R�Q �R�I �W�K�H �E�U�D�L�Q �L�V 

computational or implements computation, and neural states can be viewed 

as computational states. In this context, computation can refer to either 

intrinsic computation  ���L���H���� �F�R�P�S�X�W�D�W�L�R�Q �G�H�W�D�F�K�H�G �I�U�R�P �W�K�H �V�H�P�D�Q�W�L�F�V �R�I �X�W�L�O�L�W�\ 

�L�P�S�O�L�F�L�W �L�Q �D�O�J�R�U�L�W�K�P�V���� �R�U logical computation  ���L�Q �Z�K�L�F�K �S�U�R�F�H�V�V�H�V �L�P�S�O�L�F�L�W�O�\ 

�L�P�S�O�H�P�H�Q�W �D�O�J�R�U�L�W�K�P�V �W�R �\�L�H�O�G �V�S�H�F�L�4�F �R�X�W�S�X�W�V���� �:�K�L�O�H �D�Q�D�O�\�V�L�V �L�Q �W�H�U�P�V �R�I 

intrinsic computation attempts to detect and measure basic spatio-temporal 

information processing elements without reference to output states or the 

information produced, analysis in terms of algorithmic computation is based 

�R�Q �W�K�H �L�G�H�Q�W�L�4�F�D�W�L�R�Q �R�I �R�X�W�S�X�W �V�W�D�W�H�V �D�Q�G �W�K�H�Q �V�L�Q�J�O�L�Q�J �R�X�W �S�U�R�F�H�V�V�H�V �Z�K�L�F�K 

�D�O�J�R�U�L�W�K�P�L�F�D�O�O�\ �P�D�S �L�Q�S�X�W �W�R �W�K�D�W �V�S�H�F�L�4�F �R�X�W�S�X�W�� 

Intrinsic computation is about how structures actually support and constrain 

information processing, how regularities are formed and how structures move 

between one internal state to another, and in doing so, oscillate between 

�U�D�Q�G�R�P�Q�H�V�V �D�Q�G �R�U�G�H�U ���L���H���� �W�K�H �L�Q�K�H�U�H�Q�W �D�V�V�R�F�L�D�W�L�R�Q �E�H�W�Z�H�H�Q �V�W�U�X�F�W�X�U�D�O 

�F�R�P�S�O�H�[�L�W�\ �D�Q�G �L�Q�W�U�L�Q�V�L�F �F�R�P�S�X�W�D�W�L�R�Q�D�O �F�D�S�D�E�L�O�L�W�L�H�V �R�I �S�U�R�F�H�V�V�H�V���� �:�K�H�U�H�D�V 

algorithmic computation is concerned with the mapping between input states 

�D�Q�G �R�X�W�S�X�W �V�W�D�W�H�V ���R�U �V�W�D�W�H�V �D�Q�G �D�F�W�L�R�Q�V���� �D�Q�G �K�R�Z �W�K�L�V �P�D�S�S�L�Q�J �U�H�O�D�W�L�R�Q �F�D�Q 

be seen as a pattern or a compressed regularity that can be captured algorith -

mically. Hence, from the perspective of algorithmic computation, a machine or 

a brain computes a function by executing a single or a collection of programs 

or algorithms.

In reality, neither functionalism nor computationalism entails one another. 

�%�X�W �L�I �W�K�H�\ �D�U�H �W�D�N�H�Q �D�V �L�P�S�O�L�F�L�W�O�\ �R�U �H�[�S�O�L�F�L�W�O�\ �U�H�O�D�W�H�G�� �W�K�D�W �L�V�� �L�I �W�K�H �I�X�Q�F�W�L�R�Q�D�O 

�R�U�J�D�Q�L�]�D�W�L�R�Q ���Z�L�W�K �I�X�Q�F�W�L�R�Q�V �K�D�Y�L�Q�J �F�D�X�V�D�O �R�U �O�R�J�L�F�D�O �U�R�O�H�V�� �L�V �U�H�J�D�U�G�H�G �D�V 

computational either intrinsically or algorithmically, then the result is compu-

tational functionalism . 
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�'�H�S�H�Q�G�L�Q�J �R�Q �Z�K�D�W �L�V �P�H�D�Q�W �E�\ �I�X�Q�F�W�L�R�Q ���F�D�X�V�D�O �R�U �O�R�J�L�F�R���F�R�Q�F�H�S�W�X�D�O�� �D�Q�G 

�G�H�S�H�Q�G�L�Q�J �R�Q �Z�K�D�W �L�V �P�H�D�Q�W �E�\ �F�R�P�S�X�W�D�W�L�R�Q ���L�Q�W�U�L�Q�V�L�F���V�W�U�X�F�W�X�U�D�O �R�U �D�O�J�R�U�L�W�K-

�P�L�F�D�O�O�\ �G�H�F�R�P�S�R�V�D�E�O�H���� �E�U�L�G�J�L�Q�J �I�X�Q�F�W�L�R�Q�D�O�L�V�P �Z�L�W�K �F�R�P�S�X�W�D�W�L�R�Q�D�O�L�V�P �O�H�D�G�V 

to varieties of positions and approaches: rational or normative functional -

�L�V�P �Z�L�W�K �V�W�U�X�F�W�X�U�D�O �F�R�Q�V�W�U�D�L�Q�W�V ���6�H�O�O�D�U�V �…�ƒ�ƒ�Š���� �V�W�U�R�Q�J�O�\ �P�H�F�K�D�Q�L�V�W�L�F���F�D�X�V�D�O 

�I�X�Q�F�W�L�R�Q�D�O�L�V�P ���%�H�F�K�W�H�O �…�ƒ�ƒ�‹���� �U�D�W�L�R�Q�D�O �I�X�Q�F�W�L�R�Q�D�O�L�V�P �Z�L�W�K �D �O�H�Y�H�O �R�I �D�O�J�R�U�L�W�K�P�L�F 

�G�H�F�R�P�S�R�V�D�E�L�O�L�W�\ ���%�U�D�Q�G�R�P �…�ƒ�ƒ�‹���� �Q�R�U�P�D�W�L�Y�H�O�\ �F�R�Q�V�W�U�D�L�Q�H�G �I�X�Q�F�W�L�R�Q�D�O�L�V�P 

�Z�L�W�K �L�Q�W�U�L�Q�V�L�F �F�R�P�S�X�W�D�W�L�R�Q�D�O �H�O�H�P�H�Q�W�V ���&�U�D�Y�H�U �…�ƒ�ƒ�Š���� �V�W�U�R�Q�J�O�\ �O�R�J�L�F�D�O �I�X�Q�F-

�W�L�R�Q�D�O�L�V�P �Z�L�W�K �D�O�J�R�U�L�W�K�P�L�F �F�R�P�S�X�W�D�W�L�R�Q�D�O�L�V�P ���F�O�D�V�V�L�F�D�O �Y�D�U�L�D�W�L�R�Q�V �R�I �D�U�W�L�4�F�L�D�O 

�L�Q�W�H�O�O�L�J�H�Q�F�H���� �F�D�X�V�D�O �I�X�Q�F�W�L�R�Q�D�O�L�V�P �Z�L�W�K �L�Q�W�U�L�Q�V�L�F �F�R�P�S�X�W�D�W�L�R�Q�D�O�L�V�P ���&�U�X�W�F�K�4�H�O�G 

�„�Œ�Œ�‡���� �Z�H�D�N �O�R�J�L�F�D�O �I�X�Q�F�W�L�R�Q�D�O�L�V�P �Z�L�W�K �L�Q�W�U�L�Q�V�L�F �F�R�P�S�X�W�D�W�L�R�Q�D�O�L�V�P �D�Q�G �V�W�U�R�Q�J 

�V�W�U�X�F�W�X�U�D�O �F�R�Q�V�W�U�D�L�Q�W�V ���D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �S�U�R�J�U�D�P�V �L�Q�I�R�U�P�H�G �E�\ �H�P�E�R�G�L�H�G 

�F�R�J�Q�L�W�L�R�Q�� �D�Q�G �V�R �R�Q�� 

�(�Y�H�Q �W�K�R�X�J�K �W�K�L�V �P�L�J�K�W �E�H �D �F�R�Q�W�U�R�Y�H�U�V�L�D�O �F�O�D�L�P�� �L�Q �U�H�F�R�J�Q�L�]�L�Q�J �W�K�L�Q�N�L�Q�J �D�V 

an activity that ought to be theoretically and practically elaborated, philoso -

�S�K�\ �W�X�U�Q�V �L�W�V�H�O�I �L�Q�W�R �D�Q �L�P�S�O�L�F�L�W�O�\ �I�X�Q�F�W�L�R�Q�D�O�L�V�W �S�U�R�M�H�F�W�� �$ �S�K�L�O�R�V�R�S�K�H�U �V�K�R�X�O�G 

endorse at least one type of functionalism insofar as thinking is an activity and 

�W�K�H �E�D�V�L�F �W�D�V�N �R�I �W�K�H �S�K�L�O�R�V�R�S�K�H�U �L�V �W�R �H�O�D�E�R�U�D�W�H �W�K�H �U�D�P�L�4�F�D�W�L�R�Q�V �R�I �H�Q�J�D�J-

ing in this activity in the broadest sense and examine conditions required for 

�L�W�V �U�H�D�O�L�]�D�W�L�R�Q�� �3�X�U�V�X�L�Q�J �W�K�L�V �W�D�V�N �L�Q�H�Y�L�W�D�E�O�\ �I�R�U�F�H�V �S�K�L�O�R�V�R�S�K�\ �W�R �H�Q�J�D�J�H �Z�L�W�K 

other disciplines, and depending on its scope and depth, it demands philoso -

phy to rigorously acquaint itself with social and natural sciences, political 

economy as well as neuroscience, computational linguistics as well as evolu -

tionary biology.

The mind is what it does. While this mental or noetic doing can be taken as 

constrained by the structural complexity of its material substrate, it should be 

described in the functional vocabulary of activities or doings. The mind—be 

it taken as an integration of distinct yet interconnected activities related to 

�S�H�U�F�H�S�W�L�R�Q�� �W�K�L�Q�N�L�Q�J�� �D�Q�G �L�Q�W�H�Q�W�L�R�Q �R�U �V�H�H�Q �D�V �D �F�R�J�Q�L�W�L�Y�H���S�U�D�F�W�L�F�D�O �S�U�R�M�H�F�W 

�Z�K�R�V�H �P�H�D�Q�L�Q�J�V �D�Q�G �U�D�P�L�4�F�D�W�L�R�Q�V �D�U�H �V�W�L�O�O �O�D�U�J�H�O�\ �X�Q�N�Q�R�Z�Q ��à la Hegel and 

�0�R�X �=�R�Q�J�V�D�Q�����K�D�V �S�U�L�P�D�U�L�O�\ �D �I�X�Q�F�W�L�R�Q�D�O �L�P�S�R�U�W ���V�H�H �0�R�X �…�ƒ�„�‡���� 

�–�G�H�Q�W�L�I�\�L�Q�J �W�K�H �P�L�Q�G �D�V �D �W�K�L�Q�J �L�V �D �P�R�Y�H �W�R�Z�D�U�G �U�H�Q�G�H�U�L�Q�J �W�K�H �P�L�Q�G �L�Q�H�•�D-

�E�O�H�� �V�L�Q�F�H �L�W �5�D�W�W�H�Q�V �W�K�H �V�S�H�F�L�4�F �F�R�Q�G�L�W�L�R�Q�V �D�Q�G �F�R�Q�V�W�U�D�L�Q�W�V ���Z�K�H�W�K�H�U �P�D�W�H�U�L�D�O 

�R�U �O�R�J�L�F�R���F�R�Q�F�H�S�W�X�D�O�� �Q�H�F�H�V�V�D�U�\ �I�R�U �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �P�L�Q�G�� �D�Q�G �W�K�H�U�H�E�\�� 

confers primordial and perennial qualities on it. The mind becomes the given. 

�%�X�W �F�K�D�U�D�F�W�H�U�L�]�L�Q�J �W�K�H �P�L�Q�G �L�Q �W�H�U�P�V �R�I �U�R�O�H���V�S�H�F�L�4�F �D�F�W�L�Y�L�W�L�H�V �R�U �I�X�Q�F�W�L�R�Q�V �L�V 

�W�K�H �4�U�V�W �V�W�H�S �I�R�U �S�U�H�Y�H�Q�W�L�Q�J �W�K�H �P�L�Q�G �I�U�R�P �E�H�F�R�P�L�Q�J �X�E�L�T�X�L�W�R�X�V �W�R �V�X�F�K �D�Q 

�H�[�W�H�Q�W �W�K�D�W �L�W �W�X�U�Q�V �L�Q�H�•�D�E�O�H�� �7�K�L�V �L�V �E�H�F�D�X�V�H �E�\ �G�H�4�Q�L�Q�J �W�K�H �P�L�Q�G �L�Q �W�H�U�P�V �R�I 

�D�F�W�L�Y�L�W�L�H�V�� �Z�H �D�U�H �I�R�U�F�H�G �W�R �H�[�S�O�D�L�Q �K�R�Z �W�K�H�V�H �D�F�W�L�Y�L�W�L�H�V �D�U�H �U�H�D�O�L�]�H�G�� �Z�K�D�W �V�R�U�W�V 

of processes and structures constrain and support them, and what roles these 

activities play. 



������

This functional decomposition or analysis then provides us with additional 

information regarding if what the mind appears to be doing is indeed a single 

activity or is in fact comprised of diverse and qualitatively distinct activities 

�Z�L�W�K �V�S�H�F�L�4�F �U�R�O�H�V �D�Q�G �G�R�P�D�L�Q�V �L�Q �R�U �R�X�W�V�L�G�H �R�I �Z�K�D�W �Z�H �S�U�H�Y�L�R�X�V�O�\ �Y�L�H�Z�H�G �D�V 

a unitary picture of the mind. In other words, seeing and examining the mind 

�L�Q �W�H�U�P�V �R�I �I�X�Q�F�W�L�R�Q �Q�R�W �R�Q�O�\ �I�R�U�H�V�W�D�O�O�V �L�Q�H�•�D�E�L�O�L�W�\ �E�X�W �D�O�V�R �O�H�D�G�V �W�R �D �V�\�V�W�H�P-

�D�W�L�F �G�H�V�W�U�X�F�W�L�R�Q �R�I �D �U�H�L�4�H�G �S�L�F�W�X�U�H �R�I �W�K�H �P�L�Q�G�� �–�Q �W�K�L�V �V�H�Q�V�H�� �W�K�H �I�X�Q�F�W�L�R�Q�D�O 

description of the mind is at once a critical and a constructive gesture. It is crit -

�L�F�D�O �E�H�F�D�X�V�H �L�W �V�X�E�M�H�F�W�V �Z�K�D�W�H�Y�H�U �Z�H �X�Q�G�H�U�V�W�D�Q�G �D�V �W�K�H �P�L�Q�G �W�R �D �I�X�Q�F�W�L�R�Q�D�O 

�D�Q�D�O�\�V�L�V �R�U �P�H�W�K�R�G�L�F�D�O �G�H�F�R�P�S�R�V�L�W�L�R�Q�� �$�E�L�O�L�W�L�H�V �D�U�H �G�L�V�W�L�Q�J�X�L�V�K�H�G �E�\ �D�F�W�L�Y�L�W�L�H�V 

�Z�K�L�F�K �U�H�D�O�L�]�H �W�K�H�P �D�Q�G �D�F�W�L�Y�L�W�L�H�V �D�U�H �G�L�•�H�U�H�Q�W�L�D�W�H�G �E�\ �W�K�H�L�U �U�R�O�H�V �D�Q�G �L�Q�Y�H�V-

�W�L�J�D�W�H�G �L�Q �O�L�J�K�W �R�I �F�R�Q�G�L�W�L�R�Q�V �U�H�T�X�L�U�H�G �I�R�U �W�K�H�L�U �U�H�D�O�L�]�D�W�L�R�Q�� �G�L�V�W�L�Q�F�W �S�U�R�F�H�V�V�H�V 

with their own pattern-uniformities, hierarchies of structural complexity with 

their intralevel and interlevel constraints and dependency relations between 

�F�R�Q�V�W�L�W�X�H�Q�W�V�� �G�L�•�H�U�H�Q�W �F�O�D�V�V�H�V �D�Q�G �W�\�S�H�V �R�I �I�X�Q�F�W�L�R�Q�� �H�W�F�� 

�$�F�F�R�U�G�L�Q�J�O�\�� �W�K�H �I�X�Q�F�W�L�R�Q�D�O �G�H�V�F�U�L�S�W�L�R�Q �L�V �D�E�O�H �W�R �U�H�Y�H�D�O �Q�R�W �R�Q�O�\ �Z�K�D�W �W�K�R�V�H 

activities we associate with the mind are and which roles they play, but also 

�K�R�Z �W�K�H�\ �D�U�H �R�U�J�D�Q�L�]�H�G �D�Q�G �U�H�D�O�L�]�H�G�� �/�R�R�N�L�Q�J �G�H�H�S �L�Q�W�R �W�K�H �I�X�Q�F�W�L�R�Q�D�O �R�U�J�D�Q�L-

�]�D�W�L�R�Q �D�Q�G �F�R�Q�G�L�W�L�R�Q�V �R�I �U�H�D�O�L�]�D�W�L�R�Q�� �Z�K�D�W �Z�D�V �S�U�H�Y�L�R�X�V�O�\ �G�H�H�P�H�G �D�V �D �V�L�Q�J�O�H 

activity may turn out to be multiple qualitatively distinct activities or multiple 

activities may turn out to be a single one. Therefore, the analytical research 

launched by the functional description leads to a fundamental reevaluation 

of the nature of cognitive activities and thus, culminates in a drastic change in 

�Z�K�D�W �Z�H �P�H�D�Q �E�\ �P�L�Q�G���V�S�H�F�L�4�F �D�F�W�L�Y�L�W�L�H�V �L�Q�F�O�X�G�L�Q�J �W�K�L�Q�N�L�Q�J�� 

�1�R�Z �L�Q�V�R�I�D�U �D�V �W�K�L�V �D�Q�D�O�\�W�L�F�D�O �L�Q�Y�H�V�W�L�J�D�W�L�R�Q �L�G�H�Q�W�L�4�H�V �D�Q�G �P�D�S�V �F�R�Q�G�L�W�L�R�Q�V 

�U�H�T�X�L�U�H�G �I�R�U �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �P�L�Q�G���V�S�H�F�L�4�F �D�F�W�L�Y�L�W�L�H�V�� �L�W �L�V �D�O�V�R �D �S�U�R�J�U�D�P �I�R�U 

�W�K�H �I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�W�L�R�Q �D�Q�G �F�R�Q�V�W�U�X�F�W�L�R�Q �R�I �F�R�J�Q�L�W�L�Y�H �D�E�L�O�L�W�L�H�V�� �7�K�H �H�[�W�H�Q�G�H�G 

�I�X�Q�F�W�L�R�Q�D�O �P�D�S �L�V �D �E�O�X�H�S�U�L�Q�W �I�R�U �U�H�D�O�L�]�D�W�L�R�Q�� �–�Q �R�W�K�H�U �Z�R�U�G�V�� �W�K�H �I�X�Q�F�W�L�R�Q�D�O 

description has a constructive import. It is in the context of functional descrip -

�W�L�R�Q �D�Q�G �I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�W�L�R�Q �W�K�D�W �W�K�H �U�R�O�H �R�I �F�R�P�S�X�W�D�W�L�R�Q�D�O�L�V�P �D�Q�G �L�W�V 

connection with functionalism become explicit. If there is a computational 

description for a function, that function can—in principle and within the 

framework of the right paradigm of computation—be reconstructed through 

a machine or a system of interacting agents capable of implementing the 

relevant computation. In this sense, computational description is not the 

�V�D�P�H �D�V �I�X�Q�F�W�L�R�Q�D�O �G�H�V�F�U�L�S�W�L�R�Q�� �L�W �L�V �D�Q �D�F�F�R�X�Q�W �R�I �I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�E�L�O�L�W�\ �L�Q 

�F�R�P�S�X�W�D�W�L�R�Q�D�O �W�H�U�P�V �F�R�P�E�L�Q�H�G �Z�L�W�K �W�K�H �G�L�•�H�U�H�Q�W �F�R�Q�G�L�W�L�R�Q�D�O�V �U�H�J�D�U�G�L�Q�J �W�K�H 

�F�R�P�S�X�W�D�E�L�O�L�W�\ �R�U �L�Q�F�R�P�S�X�W�D�E�L�O�L�W�\ �R�I �I�X�Q�F�W�L�R�Q�V �I�R�U �D �V�S�H�F�L�4�F �F�R�P�S�X�W�D�W�L�R�Q�D�O 

class as well as the paradigm of computation under which the computational 

�F�R�P�S�O�H�[�L�W�\ �L�V �G�H�4�Q�H�G���� 

��	 �(�Y�H�Q �W�K�R�X�J�K �W�K�H �F�K�R�L�F�H �R�I �W�K�H �S�D�U�D�G�L�J�P �R�I �F�R�P�S�X�W�D�W�L�R�Q �L�V �V�H�O�G�R�P �G�L�V�F�X�V�V�H�G �L�Q �W�K�H 

�F�R�P�S�X�W�D�W�L�R�Q�D�O �W�K�H�R�U�\ �R�I �P�L�Q�G �R�U �R�U�W�K�R�G�R�[ �D�S�S�U�R�D�F�K�H�V �W�R �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H�� �L�W �L�V �D 



������

Combining functionalism with computationalism requires a carefully con -

�W�U�R�O�O�H�G �P�H�U�J�H�U�� �%�D�V�H�G �R�Q �W�K�H�L�U �K�L�H�U�D�U�F�K�L�H�V�� �U�R�O�H�V�� �D�Q�G �D�W�W�D�F�K�P�H�Q�W�V �Z�L�W�K 

�V�S�H�F�L�4�F �V�W�U�X�F�W�X�U�H�V�� �G�L�•�H�U�H�Q�W �U�H�D�O�L�]�D�E�L�O�L�W�\ �F�R�Q�G�L�W�L�R�Q�V �L�P�S�O�H�P�H�Q�W �G�L�•�H�U�H�Q�W �W�\�S�H�V 

or classes of computation, some of which are computationally intractable to 

others. If by computationalism, we mean a general view of computation in 

which computation at the level of causal mechanisms and computation at the 

�O�H�Y�H�O �R�I �O�R�J�L�F�R���F�R�Q�F�H�S�W�X�D�O �I�X�Q�F�W�L�R�Q�V �D�U�H �L�Q�G�L�V�F�U�L�P�L�Q�D�W�H�O�\ �M�R�L�Q�H�G �W�R�J�H�W�K�H�U �D�Q�G 

�W�K�H�U�H �L�V �Q�R �G�L�V�W�L�Q�F�W�L�R�Q �E�H�W�Z�H�H�Q �G�L�•�H�U�H�Q�W �F�O�D�V�V�H�V �R�I �F�R�P�S�X�W�D�W�L�R�Q�D�O �I�X�Q�F�W�L�R�Q�V 

or computational models with their appropriate criteria of applicability to 

�D�O�J�R�U�L�W�K�P�L�F �D�Q�G �Q�R�Q���D�O�J�R�U�L�W�K�P�L�F ���L�Q�W�H�U�D�F�W�L�Y�H�� �E�H�K�D�Y�L�R�U�V�� �W�K�H�Q �Q�R�W�K�L�Q�J �H�[�F�H�S�W �D 

naïve bias-riddled computational culture comes out of the marriage between 

functionalism and computationalism. Within this culture, the prospects and 

�U�D�P�L�4�F�D�W�L�R�Q�V �R�I �F�R�P�S�X�W�D�W�L�R�Q�D�O �U�H�F�R�Q�V�W�U�X�F�W�L�R�Q �R�I �F�R�P�S�O�H�[ �F�R�J�Q�L�W�L�Y�H �D�E�L�O�L�W�L�H�V 

�D�U�H �D�O�Z�D�\�V �S�R�O�D�U�L�]�H�G �E�H�W�Z�H�H�Q �D�Q �X�Q�F�U�L�W�L�F�D�O �R�S�W�L�P�L�V�P �D�Q�G �D �G�R�J�P�D�W�L�F �F�\�Q�L�F�L�V�P�� 

claims of inevitability and impossibility. 

�)�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�W�L�R�Q �R�I �F�R�J�Q�L�W�L�R�Q���Z�K�H�W�K�H�U �Y�L�H�Z�H�G �W�K�U�R�X�J�K �W�K�H �O�H�Q�V �R�I 

embodiment or semantic complexity—may, in fact, be captured and recon -

structed computationally. The analytic-constructive prospects of computa -

tional functionalism are open to examination and experimentation. However, 

criterion that is particularly consequential for describing and modeling functions. Gen -

�H�U�D�O�O�\�� �F�R�P�S�X�W�D�W�L�R�Q �L�V �G�H�4�Q�H�G �E�\ �U�H�I�H�U�H�Q�F�H �W�R �W�K�H �&�K�X�U�F�K���7�X�U�L�Q�J �S�D�U�D�G�L�J�P �R�I �F�R�P�S�X�W�D-

tion where the emphasis is put on how computation is sequentially executed and what is 

computable. However, the Church-Turing paradigm has been challenged in the past few 

decades in computer science by proponents of the interactive paradigm of computation 

�V�X�F�K �D�V �6�D�P�V�R�Q �$�E�U�D�P�V�N�\ �D�Q�G �3�H�W�H�U �:�H�J�Q�H�U �D�P�R�Q�J �R�W�K�H�U�V�� �2�Q�H �R�I �W�K�H �P�D�L�Q �P�R�W�L�Y�D-

tions behind this divergence was precisely the debates concerning what computation 

is as opposed to what is computable. Developed through intersections between proof 

theory, linguistics, foundational logic, physics and computer science, these debates have 

�O�H�G �W�R �W�K�H �W�K�H�R�U�\ �R�I �I�X�Q�G�D�P�H�Q�W�D�O �G�X�D�O�L�W�\ �R�I �F�R�P�S�X�W�D�W�L�R�Q �Z�K�H�U�H �F�R�P�S�X�W�D�W�L�R�Q �L�V �G�H�4�Q�H�G 

as a confrontation between actions or processes. These interactions can be logically 

�H�[�S�U�H�V�V�H�G �E�\ �V�H�W�V �R�I �D�[�L�R�P�V �I�R�U �H�O�H�P�H�Q�W�D�U�\ �D�F�W�V ���I�R�U �H�[�D�P�S�O�H�� �L�Q �W�K�H �F�R�Q�W�H�[�W �R�I �O�L�Q�J�X�L�V�W�L�F 

practices, these axiomatic actions can be elementary speech acts such as assertion, 

�T�X�H�U�\�� �S�H�U�P�L�V�V�L�R�Q�� �H�W�F���� �–�Q �W�K�H �&�K�X�U�F�K���7�X�U�L�Q�J �S�D�U�D�G�L�J�P �R�I �F�R�P�S�X�W�D�W�L�R�Q�� �I�R�U �D �J�L�Y�H�Q �V�\�V-

�W�H�P �W�K�H �L�Q�5�X�H�Q�F�H�V �R�I �W�K�H �H�[�W�H�U�Q�D�O �H�Q�Y�L�U�R�Q�P�H�Q�W �D�U�H �U�H�S�U�H�V�H�Q�W�H�G �E�\ �D�Q �D�Y�H�U�D�J�H �E�H�K�D�Y�L�R�U�� 

�$�Q�\ �X�Q�S�U�H�G�L�F�W�D�E�O�H �E�H�K�D�Y�L�R�U �R�I �W�K�H �H�Q�Y�L�U�R�Q�P�H�Q�W �L�V �U�H�J�L�V�W�H�U�H�G �D�V �D �S�H�U�W�X�U�E�D�W�L�R�Q �I�R�U �W�K�H 

�V�\�V�W�H�P�� �$ �7�X�U�L�Q�J �P�D�F�K�L�Q�H �V�K�X�W�V �R�X�W �W�K�H �H�Q�Y�L�U�R�Q�P�H�Q�W �G�X�U�L�Q�J �W�K�H �F�R�P�S�X�W�D�W�L�R�Q�� �D�Q�G �L�Q�W�H�U-

�D�F�W�L�R�Q �L�V �U�X�G�L�P�H�Q�W�D�U�\ �U�H�S�U�H�V�H�Q�W�H�G �W�K�U�R�X�J�K �V�H�T�X�H�Q�W�L�D�O �D�O�J�R�U�L�W�K�P�V�� �%�X�W �L�Q�W�H�U�D�F�W�L�R�Q �D�V �L�Q 

concurrent processes and synchronous or asynchronous actions between agents is irre -

ducible to the sequential interaction as it is represented by distributed parallel systems. 

In contrast to the Church-Turing paradigm, the interactive paradigm considers computa -

tion to be the natural expression of the interaction itself. The behavior of the system 

evolves in response to and in interaction with the inputs from the external environment. 

�7�K�L�V �G�X�D�O�L�W�\ �W�K�D�W �L�V �L�Q�W�U�L�Q�V�L�F �W�R �F�R�P�S�X�W�D�W�L�R�Q �F�D�Q �E�H �H�[�H�P�S�O�L�4�H�G �L�Q �J�D�P�H�V �R�U �F�R�O�O�D�E�R�U�D�W�L�Y�H�� 

�Q�H�X�W�U�D�O �D�Q�G �D�G�Y�H�U�V�D�U�L�D�O �H�Q�J�D�J�H�P�H�Q�W�V �E�H�W�Z�H�H�Q �D�J�H�Q�W�V�� �(�D�F�K �P�R�Y�H�� �V�W�U�D�W�H�J�\ �R�U �E�H�K�D�Y�L�R�U 

evolves in accordance with synchronous or asynchronous moves or behaviors of other 

parties. In other words, the computational operation is the interaction between agents 

�Z�K�L�F�K �U�H�S�U�H�V�H�Q�W �G�L�•�H�U�H�Q�W �V�W�U�D�W�H�J�L�H�V �R�I �D�F�W�L�R�Q�� �)�R�U �G�L�V�F�X�V�V�L�R�Q�V �V�X�U�U�R�X�Q�G�L�Q�J �W�K�H �L�Q�W�H�U�D�F-

�W�L�Y�H �S�D�U�D�G�L�J�P �R�I �F�R�P�S�X�W�D�W�L�R�Q�� �V�H�H �*�R�O�G�L�Q�� �H�W �D�O�� �…�ƒ�ƒ�‰�� 
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�W�K�L�V �L�V �R�Q�O�\ �S�R�V�V�L�E�O�H �L�I �F�R�Q�G�L�W�L�R�Q�V �R�I �U�H�D�O�L�]�D�W�L�R�Q �D�U�H �F�D�U�H�I�X�O�O�\ �G�L�•�H�U�H�Q�W�L�D�W�H�G 

and examined with reference to distinct modes and classes of computation. 

�–�I �W�K�H �D�F�W�L�Y�L�W�L�H�V �W�K�D�W �F�R�X�Q�W �D�V �W�K�L�Q�N�L�Q�J �D�U�H �W�D�N�H�Q �D�V �S�X�U�H�O�\ �V�\�P�E�R�O�L�F ���F�I�� �W�K�H 

�L�Q�Y�H�V�W�P�H�Q�W �R�I �F�O�D�V�V�L�F�D�O �S�U�R�J�U�D�P �R�I �$�– �R�Q �V�\�P�E�R�O�L�F �D�O�J�R�U�L�W�K�P�L�F �F�R�P�S�X�W�D�W�L�R�Q�� �R�U 

�S�X�U�H�O�\ �F�D�X�V�D�O ���F�I�� �V�W�U�X�F�W�X�U�D�O �W�K�H�R�U�L�H�V �R�I �W�K�H �P�L�Q�G �I�R�F�X�V�H�G �R�Q �L�Q�W�U�L�Q�V�L�F �F�R�P�S�X-

�W�D�W�L�R�Q���� �W�K�H �U�H�V�X�O�W �Z�L�O�O �P�R�V�W �O�L�N�H�O�\ �E�H �H�L�W�K�H�U �D�Q �H�Y�L�G�H�Q�F�H �R�I �W�K�H �L�P�S�R�V�V�L�E�L�O�L�W�\ 

�R�I �I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�W�L�R�Q �R�U �W�K�H �L�Q�W�U�D�F�W�D�E�L�O�L�W�\ �R�I �I�X�Q�F�W�L�R�Q�D�O �S�U�R�S�H�U�W�L�H�V �R�I �W�K�H 

�P�L�Q�G �W�R �F�R�P�S�X�W�D�W�L�R�Q ���R�U �L�W �F�R�X�O�G �H�Y�H�Q �E�H �E�R�W�K���� �%�X�W �W�K�H�V�H �H�Y�L�G�H�Q�F�H�V �G�R �Q�R�W 

�V�W�H�P �I�U�R�P �W�K�H �L�Q�W�U�L�Q�V�L�F �U�H�V�L�V�W�D�Q�F�H �R�I �W�K�H �P�L�Q�G���V�S�H�F�L�4�F �D�F�W�L�Y�L�W�L�H�V �W�R �I�X�Q�F�W�L�R�Q�D�O 

and computational descriptions. They are rather the results of improper and 

�L�Q�F�R�P�S�D�W�L�E�O�H �I�X�Q�F�W�L�R�Q�D�O �D�Q�G �F�R�P�S�X�W�D�W�L�R�Q�D�O �G�H�V�F�U�L�S�W�L�R�Q�V ���Q�R�W �K�D�Y�L�Q�J �W�K�H �F�R�U-

rect computational description in the context of the adequate computational 

�S�D�U�D�G�L�J�P �I�R�U �W�K�H �U�L�J�K�W �I�X�Q�F�W�L�R�Q�D�O �G�H�V�F�U�L�S�W�L�R�Q���� �7�K�H�U�H�I�R�U�H�� �W�K�H�\ �F�D�Q�Q�R�W �E�H 

�W�U�H�D�W�H�G �D�V �S�U�R�R�I�V �D�J�D�L�Q�V�W �W�K�H �I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �P�L�Q�G ���L���H���� �W�K�H �L�G�H�D 

�W�K�D�W �W�K�H �P�L�Q�G �F�D�Q �E�H �U�H�F�R�Q�V�W�U�X�F�W�H�G �E�\ �G�L�•�H�U�H�Q�W �V�H�W�V �R�I �U�H�D�O�L�]�H�U�V�� �R�U �W�K�H �F�R�P-

�S�X�W�D�W�L�R�Q�D�O �G�H�V�F�U�L�S�W�L�R�Q �R�I �L�W�V �U�H�D�O�L�]�D�E�L�O�L�W�\ ���L���H���� �W�K�H �L�G�H�D �W�K�D�W �P�L�Q�G���V�S�H�F�L�4�F �D�F�W�L�Y�L-

�W�L�H�V �F�D�Q �E�H �U�H�D�O�L�]�H�G �E�\ �F�R�P�S�X�W�D�W�L�R�Q�D�O �I�X�Q�F�W�L�R�Q�V �Z�K�L�F�K �F�D�Q �E�H �L�P�S�O�H�P�H�Q�W�H�G �L�Q 

�D�U�W�L�I�D�F�W�V���� 

Intrinsic computational modeling is suitable for causal-structural conditions of 

�U�H�D�O�L�]�D�W�L�R�Q�� �Z�K�H�U�H�D�V �V�\�P�E�R�O�L�F �O�R�J�L�F�D�O �F�R�P�S�X�W�D�W�L�R�Q �L�V �S�H�U�W�L�Q�H�Q�W �W�R �O�D�Q�J�X�D�J�H �D�W 

�W�K�H �O�H�Y�H�O �R�I �V�\�Q�W�D�[�� �%�X�W �V�H�P�D�Q�W�L�F �F�R�P�S�O�H�[�L�W�\ �D�V�V�R�F�L�D�W�H�G �Z�L�W�K �F�R�Q�F�H�S�W�X�D�O �D�Q�G 

�U�X�O�H���I�R�O�O�R�Z�L�Q�J �D�F�W�L�Y�L�W�L�H�V �U�H�T�X�L�U�H�V �D �G�L�•�H�U�H�Q�W �N�L�Q�G �R�I �D�O�J�R�U�L�W�K�P�L�F �G�H�F�R�P�S�R�V�D�E�L�O-

�L�W�\ �D�Q�G �W�K�D�W �L�V �V�S�H�F�L�4�F �W�R �W�K�H �V�R�F�L�D�O �R�U �L�Q�W�H�U�D�F�W�L�Y�H �G�L�P�H�Q�V�L�R�Q �R�I �O�L�Q�J�X�L�V�W�L�F �G�L�V�F�X�U-

sive practices through which the pragmatic mediation of syntactical expres -

�V�L�R�Q�V �\�L�H�O�G �G�L�•�H�U�H�Q�W �O�D�\�H�U�V �R�I �V�H�P�D�Q�W�L�F�V �D�Q�G �J�U�D�G�H�V �R�I �F�R�Q�F�H�S�W�V�� �&�R�P�S�O�H�[ 

semantic abilities are acquired through dialogical aspects of language which 

involve interaction between agents or language-users. �� Given that the logic 

and the evolving structure of the interaction itself is a fundamental aspect 

�R�I �F�R�P�S�X�W�D�W�L�R�Q �D�Q�G �Q�H�F�H�V�V�D�U�\ �I�R�U �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �F�R�Q�F�H�S�W�X�D�O �I�X�Q�F�W�L�R�Q�V �R�U 

concept-roles, complex cognitive abilities which involve semantic richness, 

��	 In traditional approaches to semantics, even though the semantic content is under -

stood in terms of inference, the inference is only viewed with reference to the relation 

between the premise and the conclusion, or the monological relation between propo -

�V�L�W�L�R�Q�D�O �F�R�Q�W�H�Q�W�V�� �$�Q �D�S�S�U�R�D�F�K �W�R �P�H�D�Q�L�Q�J �Y�L�D �P�R�Q�R�O�R�J�L�F�D�O �S�U�R�F�H�V�V�H�V�� �K�R�Z�H�Y�H�U�� �G�R�H�V 

not capture the multilayered complexity of the semantic content. Content-richness or 

�V�H�P�D�Q�W�L�F �F�R�P�S�O�H�[�L�W�\ �F�D�Q �R�Q�O�\ �E�H �R�E�W�D�L�Q�H�G �Y�L�D �G�X�D�O �L�Q�W�H�U�D�F�W�L�Q�J ���D�U�J�X�L�Q�J�� �S�U�R�F�H�V�V�H�V �Z�K�H�Q 

dynamically contrasted to each other. These dual interacting-contrasting processes 

describe the dialogical dimension of inference which is required for the dynamic 

�D�S�S�U�D�L�V�D�O �D�Q�G �G�H�W�H�U�P�L�Q�D�W�L�R�Q �R�I �V�H�P�D�Q�W�L�F �F�R�Q�W�H�Q�W �D�V �Z�H�O�O �D�V �W�K�H �J�H�Q�H�U�D�W�L�R�Q �R�I �G�L�•�H�U�H�Q�W 

semantic layers and grades of concept. The dialogical dimension of inference adds an 

interpersonal angle to the intercontent aspect of inference. It is this interpersonal or 

dialogical aspect that is expressed by the social discursive scope of reasoning and can 

�E�H �H�O�D�E�R�U�D�W�H�G �D�V �D �I�R�U�P �R�I �P�X�O�W�L���D�J�H�Q�W �F�R�P�S�X�W�D�W�L�R�Q�� �)�R�U �D �G�H�W�D�L�O�H�G �V�W�X�G�\ �R�I �G�L�D�O�R�J�L�F�D�O 

approaches to meaning and inference especially in light of new advances in interactive 

�O�R�J�L�F�V �D�Q�G �F�R�P�S�X�W�D�W�L�R�Q�D�O �V�H�P�D�Q�W�L�F�V�� �V�H�H �/�H�F�R�P�W�H �…�ƒ�„�„��



������

resource-sensitive inference and dynamic structures require a paradigm shift 

�L�Q �F�R�P�S�X�W�D�W�L�R�Q�D�O �P�R�G�H�O�L�Q�J�� �7�K�L�V �V�K�L�I�W �V�K�R�X�O�G �V�D�W�L�V�I�D�F�W�R�U�L�O�\ �U�H�5�H�F�W �W�K�H �L�Q�W�H�U�D�F-

tion itself as an integral and indispensable element of computation. 

It is this irreducible and fundamental interactive-social dimension of the core 

components of cognition such as concept-use, semantic complexity and mate -

�U�L�D�O �L�Q�I�H�U�H�Q�F�H�V �W�K�D�W �W�K�H �F�O�D�V�V�L�F�D�O �S�U�R�J�U�D�P �R�I �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �L�Q �L�W�V �R�E�M�H�F-

tive to construct complex cognitive abilities has failed to address and investi -

�J�D�W�H�� �–�V �W�K�H �&�K�X�U�F�K���7�X�U�L�Q�J �S�D�U�D�G�L�J�P �R�I �H�•�H�F�W�L�Y�H �F�R�P�S�X�W�D�W�L�R�Q �Z�L�W�K �L�W�V �Z�L�G�H�O�\ 

�G�L�V�F�X�V�V�H�G �L�P�S�O�L�F�D�W�L�R�Q�V �I�R�U �D�O�J�R�U�L�W�K�P�L�F �P�H�F�K�D�Q�L�]�D�E�L�O�L�W�\ �D �V�X�L�W�D�E�O�H �F�D�Q�G�L�G�D�W�H 

�I�R�U �P�R�G�H�O�L�Q�J �W�K�H �L�Q�W�H�U�D�F�W�L�Y�H���V�R�F�L�D�O �G�L�P�H�Q�V�L�R�Q�V �R�I �F�R�J�Q�L�W�L�R�Q�" �2�U �L�V �L�W �L�Q�K�H�U�H�Q�W�O�\ 

�L�Q�D�G�H�T�X�D�W�H �Z�K�H�Q �L�W�V �G�H�4�Q�L�W�L�R�Q �R�I �F�R�P�S�X�W�D�W�L�R�Q �L�V �H�[�W�H�Q�G�H�G �W�R �L�Q�F�O�X�G�H �L�Q�W�H�U�D�F-

tion in its evolving and non-monotonic sense that occurs in open systems, in 

dialogues or between asynchronous processes or collaborative and adver -

�V�D�U�L�D�O �D�J�H�Q�W�V�� �%�X�W �H�Y�H�Q �P�R�U�H �J�H�Q�H�U�D�O�O�\�� �F�D�Q �V�R�F�L�D�O �O�L�Q�J�X�L�V�W�L�F �G�L�V�F�X�U�V�L�Y�H �S�U�D�F-

�W�L�F�H�V �U�H�V�S�R�Q�V�L�E�O�H �I�R�U �W�K�H �V�H�P�D�Q�W�L�F �F�R�P�S�O�H�[�L�W�\ �E�H �F�R�P�S�X�W�D�W�L�R�Q�D�O�O�\ �G�H�V�F�U�L�E�H�G�" 

Can computational descriptions of social-pragmatic dimensions of semantics 

and inferences be algorithmically captured considering that the computa -

�W�L�R�Q�D�O �G�H�V�F�U�L�S�W�L�R�Q �L�V �Q�R�W �W�K�H �V�D�P�H �D�V �W�K�H �D�O�J�R�U�L�W�K�P�L�F �G�H�V�F�U�L�S�W�L�R�Q�"  �$�Q�G �L�I �W�K�H�\ 

�F�D�Q �L�Q�G�H�H�G �E�H �D�O�J�R�U�L�W�K�P�L�F�D�O�O�\ �H�[�S�U�H�V�V�H�G�� �W�K�H�Q �Z�K�D�W �N�L�Q�G�V �R�I �D�O�J�R�U�L�W�K�P�V�" �–�I 

by computation we mean symbolic algorithms, then the answer is negative. 

�%�X�W �L�Q�V�R�I�D�U �D�V �O�D�Q�J�X�D�J�H �L�V �D �I�R�U�P �R�I �F�R�P�S�X�W�D�W�L�R�Q �D�Q�G �F�R�P�S�U�H�V�V�L�R�Q���D�O�E�H�L�W 

�R�Q�H �L�Q �Z�K�L�F�K �F�R�P�S�U�H�V�V�L�R�Q �L�V �P�R�G�L�4�H�G �I�R�U �F�R�P�P�X�Q�D�O �V�K�D�U�L�Q�J �D�Q�G �L�Q�W�H�U�D�F�W�L�R�Q 

�E�H�W�Z�H�H�Q �D�J�H�Q�W�V �D�Q�G �Z�K�H�U�H �G�L�•�H�U�H�Q�W �F�R�P�S�X�W�D�W�L�R�Q�D�O �F�O�D�V�V�H�V �D�U�H �F�R�P�E�L�Q�H�G �D�Q�G 

integrated—even the semantic complexity or meaning-relations of language 

can be “in principle” computationally generated. ��  �$�Q �H�P�S�K�D�W�L�F �U�H�M�H�F�W�L�R�Q of 

�W�K�L�V �S�R�V�V�L�E�L�O�L�W�\ �U�L�V�N�V �U�H�S�O�D�F�L�Q�J �W�K�H �L�Q�H�•�D�E�L�O�L�W�\ �R�I �W�K�H �P�L�Q�G �D�Q�G �L�W�V �D�F�W�L�Y�L�W�L�H�V �Z�L�W�K 

�W�K�H �L�Q�H�•�D�E�L�O�L�W�\ �R�I �W�K�H �V�R�F�L�D�O �D�Q�G �L�W�V �G�L�V�F�X�U�V�L�Y�H �S�U�D�F�W�L�F�H�V�� �+�R�Z�H�Y�H�U�� �L�Q �R�U�G�H�U �W�R 

�4�Q�G �D�Q�G �G�H�Y�H�O�R�S �W�K�H �D�S�S�U�R�S�U�L�D�W�H �F�R�P�S�X�W�D�W�L�R�Q�D�O �P�R�G�H�O�V �D�Q�G �D�O�J�R�U�L�W�K�P�V �R�I 

�F�R�Q�F�H�S�W���I�R�U�P�D�W�L�R�Q �D�Q�G �P�H�D�Q�L�Q�J���X�V�H�� �4�U�V�W �Z�H �K�D�Y�H �W�R �G�H�W�H�U�P�L�Q�H �Z�K�D�W �V�R�U�W�V �R�I 

activities a group of agents—be they animals or artifacts—have to perform in 

order to count as engaging in linguistic discursive practices. 

The alliance between functionalism and computationalism takes the construc -

tive implications of the former one step further—but a step that is in every 

respect a leap. If the functionalist account of the mind is already a blueprint 

�I�R�U �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �D�Q�G �U�H�F�R�Q�V�W�U�X�F�W�L�R�Q �R�I �W�K�H �P�L�Q�G�� �W�K�H �I�X�Q�F�W�L�R�Q�D�O�L�V�W and 

�F�R�P�S�X�W�D�W�L�R�Q�D�O �D�F�F�R�X�Q�W �R�I �W�K�H �P�L�Q�G �L�V �D �S�U�R�J�U�D�P �I�R�U �W�K�H �D�F�W�X�D�O �U�H�D�O�L�]�D�W�L�R�Q �R�I 

the mind outside of its natural habitat, its implementation in contexts that 

�Z�H �K�D�Y�H �\�H�W �W�R �H�Q�Y�L�V�D�J�H�� �%�X�W �W�K�L�V �R�S�H�Q�Q�H�V�V �W�R �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �V�X�J�J�H�V�W�V �D 

functional evolution that is no longer biological or determined by an essential 

structure.

��	 �)�R�U �P�R�U�H �G�H�W�D�L�O�V �R�Q �F�R�P�S�X�W�D�W�L�R�Q�D�O �F�R�P�S�U�H�V�V�L�R�Q �D�Q�G �W�K�H �V�R�F�L�D�O �H�Q�Y�L�U�R�Q�P�H�Q�W�� �V�H�H �'�R�Z�H 

�H�W �D�O�� �…�ƒ�„�„�� 



������

The history of functionalism has deep philosophical roots going back to Plato, 

�W�R �W�K�H �6�W�R�L�F�V ���W�K�H �I�X�Q�F�W�L�R�Q�D�O �D�F�F�R�X�Q�W �R�I �H�P�R�W�L�R�Q�V�� �D�Q�G �H�[�W�H�Q�G�L�Q�J �W�R �.�D�Q�W�� 

�+�H�J�H�O�� �6�H�O�O�D�U�V�� �%�U�D�Q�G�R�P�� �D�Q�G �:�L�P�V�D�W�W�� �6�L�P�L�O�D�U�O�\�� �F�R�P�S�X�W�D�W�L�R�Q�D�O�L�V�P �K�D�V �D�O�V�R 

a long history passing through scholastic logicians, the early mechanistic 

�S�K�L�O�R�V�R�S�K�\�� �W�K�H �S�U�R�M�H�F�W �R�I mathesis universalis, and in the wake of revolutions 

in mathematics and logics leading to modern computation and ultimately, 

the current advances in computational complexity theory and computational 

�P�H�F�K�D�Q�L�F�V ���D�V �U�H�S�U�H�V�H�Q�W�H�G �E�\ �4�J�X�U�H�V �V�X�F�K �D�V �&�K�D�U�O�H�V �%�H�Q�Q�H�W�W �D�Q�G �-�D�P�H�V 

�&�U�X�W�F�K�4�H�O�G���� �+�R�Z�H�Y�H�U�� �F�R�P�S�X�W�D�W�L�R�Q�D�O �I�X�Q�F�W�L�R�Q�D�O�L�V�P���D�W �O�H�D�V�W �L�W�V �U�L�J�R�U�R�X�V �H�O�D�E-

�R�U�D�W�L�R�Q���L�V �D �U�H�F�H�Q�W �D�O�O�L�D�Q�F�H�� �$�P�R�Q�J �L�W�V �I�R�U�H�U�X�Q�Q�H�U�V�� �R�Q�H �Q�D�P�H �S�D�U�W�L�F�X�O�D�U�O�\ 

�V�W�D�Q�G�V �R�X�W�� �$�O�D�Q �7�X�U�L�Q�J�� �7�K�H �V�L�J�Q�L�4�F�D�Q�F�H �R�I �7�X�U�L�Q�J���V �F�R�P�S�X�W�D�W�L�R�Q�D�O�L�V�W �S�U�R�M�H�F�W �L�V 

that it simultaneously pushes the boundaries of theory and experimentation 

away. Computational functionalism is presented by Turing as a theory that 

�J�H�V�W�X�U�H�V �W�R�Z�D�U�G �L�W�V �R�Z�Q �U�H�D�O�L�]�D�W�L�R�Q �D�Q�G �L�Q �I�D�F�W�� �L�W �L�V �W�K�H �W�K�H�R�U�\ �W�K�D�W �K�D�V �W�R �N�H�H�S 

�X�S �W�K�H �S�D�F�H �Z�L�W�K �W�K�H �H�V�F�D�O�D�W�L�Q�J �U�D�W�H �R�I �L�W�V �F�R�Q�F�U�H�W�H �U�H�D�O�L�]�D�W�L�R�Q��  

�$���5�H�Y�R�O�X�W�L�R�Q���W�K�D�W���:�U�L�W�H�V���–�W�V���2�Z�Q���3�D�V�W

�7�R �F�R�Q�W�L�Q�X�H �D�Q�G �F�R�Q�F�O�X�G�H �W�K�L�V �H�V�V�D�\�� �– �L�Q�W�H�Q�G �W�R �E�U�L�H�5�\ �D�G�G�U�H�V�V �W�K�H �V�L�J�Q�L�4�F�D�Q�F�H 

�R�I �W�K�H �I�X�Q�F�W�L�R�Q�D�O�L�V�W �D�F�F�R�X�Q�W �R�I �W�K�H �K�X�P�D�Q �P�L�Q�G�� �D�Q�G �P�R�U�H �V�S�H�F�L�4�F�D�O�O�\�� �7�X�U�L�Q�J���V 

�F�R�P�S�X�W�D�W�L�R�Q�D�O���I�X�Q�F�W�L�R�Q�D�O�L�V�W �S�U�R�M�H�F�W �D�V �D�Q �H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q �L�Q �W�K�H �U�H�D�O�L�]�D�W�L�R�Q 

�R�I �W�K�H �W�K�L�Q�N�L�Q�J �D�J�H�Q�F�\ �R�U �W�K�H �F�R�J�Q�L�W�L�Y�H���S�U�D�F�W�L�F�D�O �V�X�E�M�H�F�W �L�Q �P�D�F�K�L�Q�H�V�� �$�V �L�W �Z�L�O�O 

be argued, it is an experiment whose outcomes expunge the canonical por -

�W�U�D�L�W �R�I �W�K�H �K�X�P�D�Q �E�D�F�N�Z�D�U�G�V �I�U�R�P �W�K�H �I�X�W�X�U�H�� �–�W �R�U�L�J�L�Q�D�W�H�V �D �S�U�R�M�H�F�W �L�Q �Z�K�L�F�K 

humanity elaborates in practice a question already raised in physical sciences: 

�
�7�R �Z�K�D�W �H�[�W�H�Q�W �G�R�H�V �W�K�H �P�D�Q�L�I�H�V�W �L�P�D�J�H �R�I �W�K�H �P�D�Q���L�Q���W�K�H���Z�R�U�O�G �V�X�U�Y�L�Y�H�"�� 

���6�H�O�O�D�U�V �…�ƒ�ƒ�Š�� �†�‹�‰����

�7�R �W�K�L�V �H�[�W�H�Q�W�� �– �V�K�D�O�O �G�L�V�F�X�V�V �W�K�H �U�D�P�L�4�F�D�W�L�R�Q�V �R�I �7�X�U�L�Q�J���V �U�H�V�S�R�Q�V�H �W�R �W�R �Z�K�D�W 

are known as the “ arguments from various disabilities”  ���K�H�Q�F�H�I�R�U�W�K�� �$�9�'�� �D�V 

�D�Q �D�V�V�D�X�O�W �X�S�R�Q �W�K�H �F�D�Q�R�Q�L�F�D�O �S�R�U�W�U�D�L�W �R�I �W�K�H �K�X�P�D�Q �Q�R �O�H�V�V �V�L�J�Q�L�4�F�D�Q�W�� �L�Q 

�L�W�V �W�K�H�R�U�H�W�L�F�D�O �D�Q�G �S�U�D�F�W�L�F�D�O �F�R�Q�V�H�T�X�H�Q�F�H�V�� �W�K�D�Q �W�K�H �&�R�S�H�U�Q�L�F�D�Q �5�H�Y�R�O�X�W�L�R�Q 

�Z�D�V �L�Q �W�H�U�P�V �R�I �V�K�D�N�L�Q�J �R�X�U �4�U�P �Y�L�H�Z�V �F�R�Q�F�H�U�Q�L�Q�J �W�K�H �Z�R�U�O�G �D�Q�G �R�X�U�V�H�O�Y�H�V �L�Q 

it. In his groundbreaking essay Computing Machinery and Intelligence, Turing 

���„�Œ�ˆ�ƒ�� �U�H�V�S�R�Q�G�V �W�R �D�Q�G �F�K�D�O�O�H�Q�J�H�V �D �Q�X�P�E�H�U �R�I �R�I�W���U�H�S�H�D�W�H�G �R�E�M�H�F�W�L�R�Q�V �D�J�D�L�Q�V�W 

the implicit albeit fundamental assumption of computational-functionalism, 

�Q�D�P�H�O�\�� �W�K�H �S�R�V�V�L�E�L�O�L�W�\ �R�I �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �D �P�D�F�K�L�Q�H �W�K�D�W �L�V �D�E�O�H �W�R �F�R�P�S�X�W�D-

tionally implement functions we regularly associate with human experience 

such as perception, cognition, and intention. 

Machines cannot think, machines cannot have emotions, machines cannot 

�E�H �S�X�U�S�R�V�H�I�X�O�� �W�K�H�\ �F�D�Q�Q�R�W �E�H �S�U�R�D�F�W�L�Y�H �D�Q�G �V�R �I�R�U�W�K�� �7�X�U�L�Q�J ���„�Œ�ˆ�ƒ�� �H�Q�X�P�H�U-

�D�W�H�V �W�K�H�V�H �X�Q�G�H�U �Z�K�D�W �K�H �F�D�O�O�V �$�9�'�� �–�W �L�V �D �V�R�U�W �R�I straw machine argument that 

is baseless and precarious. It is more a fruit of our psychological fears and 



������

residual theological approaches to the world and ourselves than the result of 

sound arguments.

�$�V �D �V�X�S�S�R�U�W�H�U �R�I �D�U�J�X�P�H�Q�W�V �D�J�D�L�Q�V�W �P�D�F�K�L�Q�H�V�� �D�E�L�O�L�W�L�H�V�� �W�K�H �P�L�Q�G���S�U�H�V�H�U�Y�D-

�W�L�R�Q�L�V�W �L�V �D �S�H�U�V�R�Q �Z�K�R �E�H�O�L�H�Y�H�V �W�K�D�W �W�K�H �P�L�Q�G �F�D�Q�Q�R�W �E�H �I�X�Q�F�W�L�R�Q�D�O�O�\ �U�H�D�O�L�]�H�G 

�D�Q�G �L�P�S�O�H�P�H�Q�W�H�G �L�Q �G�L�•�H�U�H�Q�W �V�X�E�V�W�U�D�W�H�V�� �7�K�H �P�L�Q�G���S�U�H�V�H�U�Y�D�W�L�R�Q�L�V�W �Q�R�W �R�Q�O�\ 

�U�H�M�H�F�W�V �W�K�H �I�X�Q�F�W�L�R�Q�D�O�L�V�W �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �P�L�Q�G �E�X�W �D�O�V�R�� �D�V �D �U�H�V�X�O�W�� �D�G�R�S�W�V �D 

�I�R�U�P �R�I �Y�L�W�D�O�L�V�P �R�U �L�Q�H�•�D�E�L�O�L�W�\ �R�I �W�K�H �K�X�P�D�Q �P�L�Q�G�� �7�K�H �P�L�Q�G���S�U�H�V�H�U�Y�D�W�L�R�Q�L�V�W 

�D�O�Z�D�\�V �D�W�W�H�P�S�W�V �W�R �V�H�H �W�K�H �P�D�F�K�L�Q�H���V �D�E�L�O�L�W�L�H�V �I�U�R�P �W�K�H �S�H�U�V�S�H�F�W�L�Y�H �R�I �D�Q 

�H�Q�G�H�P�L�F �G�L�V�D�E�L�O�L�W�\�� �%�X�W �L�I �Z�K�D�W �W�K�H �P�L�Q�G���S�U�H�V�H�U�Y�D�W�L�R�Q�L�V�W �U�H�D�O�O�\ �G�L�V�P�L�V�V�H�V �L�V �Q�R�W 

�W�K�H �P�D�F�K�L�Q�H �D�V �V�X�F�K �E�X�W �L�Q�V�W�H�D�G �W�K�H �I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �P�L�Q�G �L�P�S�O�H-

mented in the machine, then what he actually denies is not the machine per se 

but the mind itself. Or more accurately, what the mind-preservationist ends 

�X�S �U�H�M�H�F�W�L�Q�J �L�V �W�K�H �S�R�V�V�L�E�L�O�L�W�\ �R�I �P�D�S�S�L�Q�J �W�K�H �P�L�Q�G���V �I�X�Q�F�W�L�R�Q�V�� �W�K�H �S�R�V�V�L�E�L�O�L�W�\ 

�R�I �P�R�G�H�O�L�Q�J �D�Q�G �G�H�4�Q�L�Q�J �L�W �D�V �D�Q �R�E�M�H�F�W �R�I �D �W�K�R�U�R�X�J�K�J�R�L�Q�J �V�F�U�X�W�L�Q�\�� �–�Q �V�K�R�U�W�� 

the mind-preservationist resists seeing the mind as what it really is.

The mind-preservationist turns an epistemic quandary regarding identify -

�L�Q�J �F�R�Q�G�L�W�L�R�Q�V �U�H�T�X�L�U�H�G �I�R�U �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �P�L�Q�G ���Z�K�D�W �P�D�N�H�V �W�K�H �P�L�Q�G 

�P�L�Q�G�� �L�Q�W�R �D�Q �R�Q�W�R�O�R�J�L�F�D�O �S�R�V�L�W�L�R�Q �F�R�Q�F�H�U�Q�L�Q�J �W�K�H �L�P�S�R�V�V�L�E�L�O�L�W�\ �R�I �U�H�D�O�L�]�D�W�L�R�Q�� �–�I 

the mind-preservationist simply says that we do not know how these sorts of 

abilities we associate with the mind—or more generally, the human experi -

�H�Q�F�H���D�U�H �U�H�D�O�L�]�H�G�� �K�H �W�K�H�Q �F�D�Q �Q�R�W �V�W�U�L�F�W�O�\ �G�H�Q�\ �W�K�H �S�R�V�V�L�E�L�O�L�W�\ �R�I �W�K�H �U�H�D�O�L�]�D-

�W�L�R�Q �R�I �W�K�H�V�H �D�E�L�O�L�W�L�H�V �L�Q �D �P�D�F�K�L�Q�H�� �:�K�\�" �%�H�F�D�X�V�H �W�K�D�W �Z�R�X�O�G �E�H �V�L�P�S�O�\ �D �I�R�U�P 

�R�I �S�U�R�Y�L�V�L�R�Q�D�O �D�J�Q�R�V�W�L�F�L�V�P �W�K�D�W �G�R�H�V �Q�R�W �Z�D�U�U�D�Q�W �U�H�M�H�F�W�L�R�Q�� �K�H �W�K�H�Q �K�D�V �W�R �\�L�H�O�G 

and agree to the possibility of a future—even though a very distant one—

where both epistemic requirements and technical criteria of the machine-

�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �D�U�H �I�X�O�4�O�O�H�G�� �&�R�Q�V�H�T�X�H�Q�W�O�\�� �W�K�H �P�L�Q�G���S�U�H�V�H�U�Y�D�W�L�R�Q�L�V�W �K�D�V �W�R 

lend an ontological status to this epistemic uncertainty so that he can turn a 

�W�H�Q�W�D�W�L�Y�H �U�H�D�F�W�L�R�Q �L�Q�W�R �D �G�H�F�L�V�L�Y�H �Q�H�J�D�W�L�R�Q�� �F�U�X�V�K�L�Q�J �D �I�X�W�X�U�H �S�O�D�X�V�L�E�L�O�L�W�\ ���W�K�H 

�S�R�V�V�L�E�L�O�L�W�\ �R�I �D�Q �D�G�H�T�X�D�W�H �I�X�Q�F�W�L�R�Q�D�O �S�L�F�W�X�U�H �D�Q�G �P�H�D�Q�V �R�I �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �L�Q 

favor of an everlasting implausibility.

In this sense, machine-denialism is simply an excuse for denying what the 

mind is and what it can be. Correspondingly, disavowing the pursuit of 

understanding the mind coincides with acting against the evolution of the 

mind, since from a pragmatic-functional viewpoint the understanding of the 

�P�H�D�Q�L�Q�J �R�I �W�K�H �P�L�Q�G �L�V �L�Q�V�H�S�D�U�D�E�O�H �I�U�R�P �K�R�Z �W�K�H �P�L�Q�G �F�D�Q �E�H �G�H�4�Q�H�G�� �U�H�F�R�Q-

�V�W�U�X�F�W�H�G�� �D�Q�G �P�R�G�L�4�H�G �L�Q �G�L�•�H�U�H�Q�W �F�R�Q�W�H�[�W�V�� �7�K�H�U�H�I�R�U�H�� �L�I �Z�H �O�D�F�N �W�K�H �G�H�4�Q�L-

�W�L�R�Q �R�I �W�K�H �P�L�Q�G �Z�K�L�F�K �L�V �L�W�V�H�O�I �D �P�D�S �I�R�U �L�W�V �U�H�D�O�L�]�D�W�L�R�Q �D�Q�G �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� 

then how can we so eagerly rule out the possibility of a machine furnished 

�Z�L�W�K �D �P�L�Q�G�" �7�K�H �P�L�Q�G���S�U�H�V�H�U�Y�D�W�L�R�Q�L�V�W�� �D�F�F�R�U�G�L�Q�J�O�\�� �K�D�V �D �G�R�X�E�O�H �V�W�D�Q�G�D�U�G 

�Z�K�H�Q �L�W �F�R�P�H�V �W�R �U�H�F�R�J�Q�L�]�L�Q�J �W�K�H �P�L�Q�G �D�V �E�R�W�K �W�K�H �P�H�D�V�X�U�H �D�Q�G �W�K�H �R�E�M�H�F�W �R�I 

his critique. He says the machine cannot engage in mental activities as if he 

�N�Q�R�Z�V �Z�K�D�W �W�K�H �P�L�Q�G �U�H�D�O�O�\ �L�V �D�Q�G �K�R�Z �L�W �L�V �U�H�D�O�L�]�H�G�� �+�R�Z�H�Y�H�U�� �L�I �K�H �G�R�H�V �Q�R�W 



������

�N�Q�R�Z �W�K�H �D�Q�V�Z�H�U�V �W�R �W�K�H�V�H �T�X�H�V�W�L�R�Q�V�� �W�K�H�Q �K�H �F�D�Q�Q�R�W �D�S�S�U�R�D�F�K �W�K�H �U�H�D�O�L�]�D�E�O�H��

implementable account of the mind from the perspective of an intrinsic dis -

ability or impossibility. 4 

If you do not know what the mind is then how can you claim that the machine 

�F�D�Q�Q�R�W �S�R�V�V�L�E�O�\ �K�D�Y�H �D �P�L�Q�G�" �:�L�W�K �W�K�H �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �W�K�D�W �W�K�H �
�Z�K�D�W�� �S�R�V�H�G 

�L�Q �W�K�L�V �T�X�H�V�W�L�R�Q �L�V �W�K�H �Y�H�U�\ �P�D�S �R�I �W�K�H �P�L�Q�G���V �I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�E�L�O�L�W�\ �W�K�D�W �F�D�Q 

be implemented in machines. Here, “what” can be described functionally as 

those activities �W�K�D�W �G�H�4�Q�H �Z�K�D�W �W�K�H �P�L�Q�G �L�V�� �7�K�H �P�L�Q�G �L�V �W�K�H�U�H�I�R�U�H �G�H�V�F�U�L�E�H�G 

�D�V �D �I�X�Q�F�W�L�R�Q�D�O �L�W�H�P�� �L�Q �W�H�U�P�V �R�I �L�W�V �F�D�S�D�F�L�W�L�H�V �I�R�U �P�H�Q�W�D�W�L�R�Q ���L���H���� �H�Q�J�D�J�L�Q�J �L�Q 

�P�H�Q�W�D�O �D�F�W�L�Y�L�W�L�H�V���� �)�U�R�P �D �I�X�Q�F�W�L�R�Q�D�O�L�V�W �S�H�U�V�S�H�F�W�L�Y�H�� what makes a thing a thing 

is not what a thing is but what a thing does. In other words, the functional item 

is not independent of its activity.

The activities of the mind are indeed special in the sense that they are not 

�X�E�L�T�X�L�W�R�X�V�� �%�X�W �D�V �%�H�F�K�W�H�O ���…�ƒ�ƒ�‹�� �†�� �V�X�J�J�H�V�W�V �L�W �L�V �Q�R�W �L�Q �V�S�L�W�H �R�I �E�H�L�Q�J �F�R�P-

prised of mechanisms but in virtue of  the right kind of mechanisms that the 

mind is special and its activities have distinctive characteristics. This specialty 

�L�V �Q�R�W �W�K�H �U�H�V�X�O�W �R�I �V�R�P�H �V�R�U�W �R�I �L�Q�H�•�D�E�L�O�L�W�\ �R�U �H�[�R�U�E�L�W�D�Q�W �X�Q�L�T�X�H�Q�H�V�V�� �–�W �L�V �D 

�F�R�U�R�O�O�D�U�\ �R�I �D �S�U�R�S�H�U �R�U�J�D�Q�L�]�D�W�L�R�Q �R�I �U�L�J�K�W �N�L�Q�G �R�I �U�H�D�O�L�]�H�U�V��

�)�R�U �W�K�L�V �U�H�D�V�R�Q�� �L�I �W�K�H �D�U�J�X�P�H�Q�W �I�U�R�P �W�K�H �S�H�U�V�S�H�F�W�L�Y�H �R�I �G�L�V�D�E�L�O�L�W�L�H�V �L�V �D�G�R�S�W�H�G 

as a standard strategy toward machines, or if it is exercised as a pre-deter -

�P�L�Q�H�G �U�H�D�F�W�L�R�Q �W�R �W�K�H �S�R�V�V�L�E�L�O�L�W�\ �R�I �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �P�L�Q�G �L�Q �G�L�•�H�U�H�Q�W �V�X�E-

�V�W�U�D�W�H�V�� �W�K�H�Q �L�W �G�R�H�V �Q�R�W �K�D�Y�H �D �J�H�Q�X�L�Q�H �F�U�L�W�L�F�D�O �D�W�W�L�W�X�G�H�� �:�K�\�" �%�H�F�D�X�V�H �V�X�F�K 

a critical strategy then has implicitly subscribed to a preservationist view of 

�W�K�H �P�L�Q�G �D�V �V�R�P�H�W�K�L�Q�J �L�Q�K�H�U�H�Q�W�O�\ �I�R�U�H�F�O�R�V�H�G �W�R �P�D�S�S�L�Q�J �D�Q�G ���U�H���F�R�Q�V�W�U�X�F�W�L�R�Q�� 

The mind that it safeguards has a special status because it is indescribably 

unique at the level of mapping and constructability. It cannot be constructed, 

because it cannot be fully mapped. It cannot be mapped because it cannot be 

�G�H�4�Q�H�G�� �–�W �F�D�Q�Q�R�W �E�H �G�H�4�Q�H�G �E�H�F�D�X�V�H �L�W �L�V �V�R�P�H�Z�K�H�U�H �L�Q�H�•�D�E�O�H�� �–�I �L�W �L�V �V�R�P�H-

�Z�K�H�U�H �L�Q�H�•�D�E�O�H�� �W�K�H�Q �L�W �L�V �H�Y�H�U�\�Z�K�H�U�H �L�Q�H�•�D�E�O�H�� �7�K�H�U�H�I�R�U�H�� �W�K�H �V�L�Q�J�X�O�D�U�L�W�\ �R�I 

�W�K�H �P�L�Q�G �L�V �W�K�H �H�•�H�F�W �R�I �L�W�V �L�Q�H�•�D�E�L�O�L�W�\�� �–�I �Z�H �E�X�\ �L�Q�W�R �R�Q�H �L�Q�H�•�D�E�O�H �W�K�L�Q�J �D�Q�G �L�I 

that thing happens to be central to how we perceive, conceive, and act on the 

��	 �$�Q �H�D�U�O�\ �S�U�R�S�R�Q�H�Q�W �R�I �I�X�Q�F�W�L�R�Q�D�O�L�V�P�� �+�L�O�O�D�U�\ �3�X�W�Q�D�P �O�D�W�H�U �U�H�S�X�G�L�D�W�H�V �K�L�V �H�D�U�O�L�H�U �S�R�V�L-

tion in his work Representation and Reality ���„�Œ�‹�‹���� �3�X�W�Q�D�P �V�L�P�X�O�W�D�Q�H�R�X�V�O�\ �U�H�M�H�F�W�V �W�K�H 

functional and computational aspects of computational functionalism by constructing 

�D�Q �D�U�J�X�P�H�Q�W �W�K�D�W �G�U�D�Z�V �R�Q �*�¸�G�H�O���V �L�Q�F�R�P�S�O�H�W�H�Q�H�V�V �W�K�H�R�U�H�P �D�J�D�L�Q�V�W �W�K�H �F�R�P�S�X�W�D�W�L�R�Q�D�O 

description of rational activities as well as demonstrating the triviality condition implicit 

�L�Q �W�K�H �P�X�O�W�L�S�O�H �U�H�D�O�L�]�D�E�L�O�L�W�\ �W�K�H�V�L�V�� �7�K�H �O�D�W�W�H�U �S�D�U�W �R�I �W�K�H �D�U�J�X�P�H�Q�W �K�D�V �E�H�H�Q �F�U�L�W�L�F�L�]�H�G 

as being only an attribute of what is now called a standard picture of function. In Gödel, 

Putnam, and Functionalism�� �-�H�• �%�X�H�F�K�Q�H�U ���…�ƒ�ƒ�‹�� �S�U�H�V�H�Q�W�V �D �P�H�W�L�F�X�O�R�X�V �U�H�I�X�W�D�W�L�R�Q �R�I 

�3�X�W�Q�D�P���V �D�U�J�X�P�H�Q�W �I�U�R�P �W�K�H �S�H�U�V�S�H�F�W�L�Y�H �R�I �W�K�H �L�Q�F�R�P�S�O�H�W�H�Q�H�V�V �W�K�H�R�U�H�P�� �E�R�W�K �Z�L�W�K �U�H�I-

�H�U�H�Q�F�H �W�R �W�K�H �D�S�S�O�L�F�D�W�L�R�Q �R�I �*�¸�G�H�O���V �W�K�H�R�U�H�P �D�Q�G �W�K�H �F�R�Q�F�O�X�V�L�R�Q�V �G�U�D�Z�Q �I�U�R�P �L�W�� �$�Q�G �I�R�U 

criticisms of the argument from the perspective of the triviality condition, see Huneman 

�…�ƒ�„�†��
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world and ourselves, then we are also prepared to regard many other things 

�L�Q �W�K�H �Z�R�U�O�G �D�V �L�Q�H�•�D�E�O�H�� �:�H �K�D�Y�H �W�K�X�V �F�R�P�P�L�W�W�H�G �R�X�U�V�H�O�Y�H�V �W�R �D �I�X�O�O���E�O�R�Z�Q 

mysticism.

�7�X�U�L�Q�J���V �S�U�R�J�U�D�P �V�L�J�Q�D�O�V �D �F�R�Q�V�H�T�X�H�Q�W�L�D�O �S�K�D�V�H �L�Q �W�K�H �K�L�V�W�R�U�L�F�D�O �G�H�Y�H�O�R�S-

�P�H�Q�W �R�I �W�K�H �K�X�P�D�Q �D�Q�G �G�H�4�Q�L�Q�J �W�K�H �S�U�R�M�H�F�W �R�I �K�X�P�D�Q�L�W�\ �L�Q �W�K�H �V�H�Q�V�H �R�I �E�R�W�K 

�G�H�W�H�U�P�L�Q�L�Q�J �W�K�H �P�H�D�Q�L�Q�J �R�I �E�H�L�Q�J �K�X�P�D�Q �D�Q�G �X�S�G�D�W�L�Q�J �L�W�V �G�H�4�Q�L�W�L�R�Q�� �–�W�V 

importance lies in how it grapples with the most fundamental question posed 

�E�\ �.�D�Q�W ���„�‹�‹�ˆ�� �„�ˆ���� �
�:�K�D�W �L�V �0�D�Q�"�� �R�U �Z�K�D�W �G�R�H�V �L�W �P�H�D�Q �W�R �E�H �K�X�P�D�Q�"

�8�Q�O�L�N�H �W�K�H �&�R�S�H�U�Q�L�F�D�Q�� �'�D�U�Z�L�Q�L�D�Q�� �1�H�Z�W�R�Q�L�D�Q�� �D�Q�G �(�L�Q�V�W�H�L�Q�L�D�Q �U�H�Y�R�O�X�W�L�R�Q�V 

in which we witness the consequences of a radical theoretical reorientation 

immediately manifesting itself in the present, the site of the Turingian revolu -

�W�L�R�Q �L�V �D�O�Z�D�\�V �L�Q �W�K�H �I�X�W�X�U�H�� �3�X�W �G�L�•�H�U�H�Q�W�O�\�� �W�K�H �7�X�U�L�Q�J�L�D�Q �U�H�Y�R�O�X�W�L�R�Q �G�R�H�V �Q�R�W 

happen here and now in that it is, properly speaking, a constructive theory 

�R�I �W�K�H �P�L�Q�G �D�V �L�P�S�O�L�F�L�W �L�Q �F�R�P�S�X�W�D�W�L�R�Q�D�O �I�X�Q�F�W�L�R�Q�D�O�L�V�P�� �–�W �L�Q�F�U�H�P�H�Q�W�D�O�O�\ ���I�U�R�P 

�W�K�H �S�H�U�V�S�H�F�W�L�Y�H �R�I �K�H�U�H �D�Q�G �Q�R�Z�� �D�Q�G �F�D�W�D�V�W�U�R�S�K�L�F�D�O�O�\ ���I�U�R�P �W�K�H �S�H�U�V�S�H�F�W�L�Y�H 

�R�I �W�K�H �I�X�W�X�U�H�� �D�O�W�H�U�V �E�R�W�K �W�K�H �P�H�D�Q�L�Q�J �R�I �W�K�H �P�L�Q�G �D�Q�G �W�K�H �F�R�Q�G�L�W�L�R�Q�V �R�I �L�W�V 

�U�H�D�O�L�]�D�E�L�O�L�W�\ �E�\ �L�P�S�O�H�P�H�Q�W�L�Q�J���V�W�H�S �E�\ �V�W�H�S�� �I�X�Q�F�W�L�R�Q �E�\ �I�X�Q�F�W�L�R�Q�� �D�O�J�R�U�L�W�K�P 

�E�\ �D�O�J�R�U�L�W�K�P���W�K�H �I�X�Q�F�W�L�R�Q�D�O �S�L�F�W�X�U�H �R�I �W�K�H �P�L�Q�G �L�Q �P�D�F�K�L�Q�H�V�� �)�R�U �W�K�L�V �U�H�D�V�R�Q�� 

�W�K�H �F�R�Q�F�H�S�W �R�I �U�H�Y�R�O�X�W�L�R�Q �W�K�D�W �7�X�U�L�Q�J���V �S�U�R�M�H�F�W �H�O�D�E�R�U�D�W�H�V �I�X�Q�G�D�P�H�Q�W�D�O�O�\ 

�G�L�•�H�U�V �I�U�R�P �W�K�H �W�U�D�M�H�F�W�R�U�\ �R�I �W�K�H �&�R�S�H�U�Q�L�F�D�Q �U�H�Y�R�O�X�W�L�R�Q �D�V �W�K�H �K�D�U�E�L�Q�J�H�U �R�I 

modern theoretical sciences.

The Turingian revolution suggests that the future will not be a varied exten -

sion of the present condition. It will not be continuous to the present. 

Whatever arrives back from the future—which is in this case, both the mind 

implemented in a machine and a machine equipped with the mind—will be 

discontinuous to our historical anticipations regarding what the mind is and 

what the machine looks like. In a sense, the relation between what we take 

�D�V �W�K�H �P�L�Q�G �D�Q�G �W�K�H �P�D�F�K�L�Q�H���U�H�D�O�L�]�D�E�O�H �D�F�F�R�X�Q�W �R�I �W�K�H �P�L�Q�G �L�V �D�N�L�Q �W�R �Z�K�D�W 

�5�H�Q�« �7�K�R�P �G�H�V�F�U�L�E�H�V �D�V �W�K�H �F�D�W�D�V�W�U�R�S�K�L�F �W�L�P�H���W�U�D�Y�H�O�O�L�Q�J �U�H�O�D�W�L�R�Q �E�H�W�Z�H�H�Q 

�W�K�H �L�P�D�J�H �D�Q�G �L�W�V �P�R�G�H�O�� �W�K�H �V�L�J�Q�L�4�H�U �D�Q�G �W�K�H �V�L�J�Q�L�4�H�G�� �W�K�H �G�H�V�F�H�Q�G�D�Q�W �D�Q�G 

�W�K�H �S�D�U�H�Q�W�� �–�Q �W�K�H �V�L�J�Q�L�4�H�G���V�L�J�Q�L�4�H�U �L�Q�W�H�U�D�F�W�L�R�Q�� �W�K�H �G�L�V�V�L�S�D�W�L�Y�H �L�U�U�H�Y�H�U�V�L�E�L�O�L�W�\ 

�R�I �W�L�P�H �G�L�V�J�X�L�V�H�V �D �S�U�L�Q�F�L�S�O�H �R�I �U�H�Y�H�U�V�L�E�L�O�L�W�\ ���F�R�Q�V�H�U�Y�D�W�L�R�Q�� �W�K�D�W �L�V �R�S�H�U�D�W�L�Y�H 

behind it:   

The formation of images from a model appears as a manifestation of the 

universal dynamic having irreversible character. There is a self-ramifying 

�R�I �W�K�H �P�R�G�H�O �L�Q�W�R �D�Q �L�P�D�J�H �L�V�R�P�R�U�S�K�L�F �W�R �L�W�V�H�O�I�� �<�H�W �Y�H�U�\ �R�I�W�H�Q �W�K�L�V �S�U�R�F�H�V�V 

�X�W�L�O�L�]�H�V �D�Q �L�Q�W�H�U�D�F�W�L�R�Q �R�I �U�H�Y�H�U�V�L�E�O�H �F�K�D�U�D�F�W�H�U�� �� �� �� �7�K�H �V�L�J�Q�L�4�H�G �J�H�Q�H�U�D�W�H�V 

�W�K�H �V�L�J�Q�L�4�H�U �L�Q �D�Q �X�Q�L�Q�W�H�U�U�X�S�W�H�G �E�X�U�J�H�R�Q�L�Q�J �U�D�P�L�4�F�D�W�L�R�Q�� �%�X�W �W�K�H �V�L�J�Q�L�4�H�U 

�U�H�J�H�Q�H�U�D�W�H�V �W�K�H �V�L�J�Q�L�4�H�G �H�D�F�K �W�L�P�H �W�K�D�W �Z�H �L�Q�W�H�U�S�U�H�W �W�K�H �V�L�J�Q�� �� �� �� �)�R�U �W�K�H 

�V�L�J�Q�L�4�H�U ���W�K�H �G�H�V�F�H�Q�G�D�Q�W�� �W�R �E�H�F�R�P�H �W�K�H �V�L�J�Q�L�4�H�G ���W�K�H �S�D�U�H�Q�W�� �D�J�D�L�Q�� �W�K�H 

�W�L�P�H���O�D�S�V�H �R�I �D �J�H�Q�H�U�D�W�L�R�Q �L�V �V�X�]�F�L�H�Q�W�� ���7�K�R�P �„�Œ�‹�†�� �…�‰�‡�� 
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The relation between the human and its computational image becomes that of 

�W�K�H �V�L�J�Q�L�4�H�G �T�X�D �W�K�H �S�D�U�H�Q�W �D�Q�G �W�K�H �V�L�J�Q�L�4�H�U �T�X�D �W�K�H �G�H�V�F�H�Q�G�D�Q�W�� �–�W �L�O�O�X�V�W�U�D�W�H�V 

a process whereby the future, time and time again, baits the present: The 

�L�P�D�J�H �R�I �D �P�R�O�O�X�V�N �L�V �H�Q�J�U�D�Y�H�G �R�Q �D �U�R�F�N �D�Q�G �V�R�R�Q �V�X�S�H�U�V�H�G�H�V �L�W�� �$�Q �H�P�E�U�\�R 

grows and develops a structure that is isomorphic to its parent organism but 

�R�Q�H �W�K�D�W �K�D�V �X�Q�G�H�U�J�R�Q�H �H�[�W�H�Q�V�L�Y�H �W�L�P�H���V�S�D�F�H �W�U�D�Q�V�O�D�W�L�R�Q�V�� �$�V �W�K�H �K�X�P�D�Q 

imprints and proliferates its image in machines, the machine reinvents the 

image of its creator, re-implements, and in the process revises it. 

To the extent that we can not adopt a mind-preservationist ideology without 

undermining ourselves and to the extent that the computational-functionalist 

account of the mind is open to further epistemic and technical achievements, 

�R�X�U �S�X�U�V�X�L�W�V �I�R�U �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �P�L�Q�G �L�Q �P�D�F�K�L�Q�H�V �K�D�V �D �I�X�W�X�U�H �L�P�S�R�U�W 

and a plausible possibility in light of which association of the mind with any 

�J�L�Y�H�Q �Q�D�W�X�U�D�O �R�U �4�[�H�G �F�R�Q�V�W�L�W�X�W�L�R�Q �E�H�F�R�P�H�V �K�L�J�K�O�\ �L�P�S�O�D�X�V�L�E�O�H �D�Q�G �E�L�D�V�H�G��   

�%�X�W �Z�K�\ �L�V �W�K�H �7�X�U�L�Q�J�L�D�Q �U�H�Y�R�O�X�W�L�R�Q �L�Q �F�R�J�Q�L�W�L�Y�H �D�Q�G �F�R�P�S�X�W�H�U �V�F�L�H�Q�F�H�V �D �U�H�Y�R-

�O�X�W�L�R�Q �W�K�D�W �L�V �F�R�Q�F�H�L�Y�H�G �L�Q �D�Q�G �W�D�N�H�V �S�O�D�F�H �L�Q �W�K�H �I�X�W�X�U�H�" �%�H�F�D�X�V�H �Z�K�D�W �7�X�U�L�Q�J 

proposes is a schema or a general program for a thorough reconstruction and 

revision of what it means to be human and, by extension, humanity as a col -

�O�H�F�W�L�Y�H �D�Q�G �K�L�V�W�R�U�L�F�D�O �F�R�Q�V�W�H�O�O�D�W�L�R�Q�� �7�X�U�L�Q�J���V �X�Q�G�H�U�O�\�L�Q�J �D�V�V�X�P�S�W�L�R�Q �L�V �W�K�D�W �W�K�H 

�V�L�J�Q�L�4�F�D�Q�F�H �R�I �W�K�H �K�X�P�D�Q �F�D�Q �E�H �I�X�Q�F�W�L�R�Q�D�O�O�\ �D�E�V�W�U�D�F�W�H�G �D�Q�G �F�R�P�S�X�W�D�W�L�R�Q�D�O�O�\ 

�U�H�D�O�L�]�H�G�� �7�K�L�V �V�L�J�Q�L�4�F�D�Q�F�H �L�V �W�K�H �P�L�Q�G �D�V �D �V�H�W �R�I �D�F�W�L�Y�L�W�L�H�V �W�K�D�W �V�S�D�Q �S�H�U�F�H�S-

tion, thinking and intention—that is, the ability to turn sense data into percep -

tual impressions by mapping them to language as the domain of conceptual 

functions and then converting thoughts into intentional action.

�7�K�H �D�G�H�T�X�D�W�H �I�X�Q�F�W�L�R�Q�D�O �D�E�V�W�U�D�F�W�L�R�Q �D�Q�G �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�L�V �D�F�F�R�X�Q�W �R�I �W�K�H 

�K�X�P�D�Q �V�L�J�Q�L�4�F�D�Q�F�H �P�H�D�Q�V �W�K�D�W �
�Z�K�D�W �P�D�N�H�V �W�K�H �K�X�P�D�Q �V�L�J�Q�L�4�F�D�Q�W�� �F�D�Q 

�E�H �U�H�D�O�L�]�H�G �E�\ �G�L�•�H�U�H�Q�W �L�Q�G�L�Y�L�G�X�D�W�L�Q�J �S�U�R�S�H�U�W�L�H�V �R�U �U�H�D�O�L�]�H�U�V�� �%�X�W �D�O�V�R �Z�K�D�W 

�F�R�Q�V�W�L�W�X�W�H�V �W�K�H �K�X�P�D�Q �V�L�J�Q�L�4�F�D�Q�F�H �F�D�Q �E�H �L�P�S�O�H�P�H�Q�W�H�G �L�Q �G�L�•�H�U�H�Q�W �P�R�G�H�V �R�I 

�R�U�J�D�Q�L�]�D�W�L�R�Q�� �7�K�H �Q�H�Z �F�R�Q�W�H�[�W �R�U �H�Q�Y�L�U�R�Q�P�H�Q�W �R�I �U�H�D�O�L�]�D�W�L�R�Q �F�D�Q �W�K�H�Q �P�R�G�L�I�\ 

and update this functional schema drastically. In other words, the meaning of 

the mind will be changed in the course of its re-implementation in artifacts. 

Since implementation is not simply the relocation of a function or an abstract 

protocol from one supporting structure to another. It is the re-introduction 

�R�I �D ���I�X�Q�F�W�L�R�Q�D�O�� �U�R�O�H �L�Q�W�R �D �Q�H�Z �F�R�Q�W�H�[�W �W�K�D�W �Z�L�O�O �V�X�E�V�H�T�X�H�Q�W�O�\ �F�R�Q�I�H�U �D �Q�H�Z 

�P�H�D�Q�L�Q�J �W�R �W�K�D�W �U�R�O�H �E�\ �S�U�R�Y�L�G�L�Q�J �L�W �Z�L�W�K �G�L�•�H�U�H�Q�W �G�H�W�H�U�P�L�Q�L�Q�J �U�H�O�D�W�L�R�Q�V�� �7�R 

�S�X�W �L�W �G�L�•�H�U�H�Q�W�O�\�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �L�V �W�K�H �H�[�H�F�X�W�L�R�Q �R�I �D �I�X�Q�F�W�L�R�Q�D�O �V�F�K�H�P�D �L�Q �D 

�Q�H�Z �F�R�Q�W�H�[�W �R�U �H�Q�Y�L�U�R�Q�P�H�Q�W �Z�L�W�K �L�W�V �V�S�H�F�L�4�F �V�H�W�V �R�I �G�H�P�D�Q�G�V �D�Q�G �S�X�U�S�R�V�H�V�� 

�$�F�F�R�U�G�L�Q�J�O�\�� �U�H���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �L�V �W�K�H �F�R�Q�W�H�[�W�X�D�O �U�H�S�X�U�S�R�V�L�Q�J �D�Q�G �U�H�I�D�V�K�L�R�Q-

�L�Q�J �R�I �D �I�X�Q�F�W�L�R�Q �W�K�D�W �G�L�Y�H�U�V�L�4�H�V �L�W�V �F�R�Q�W�H�Q�W��

�5�H�D�O�L�]�L�Q�J �W�K�H �P�L�Q�G �W�K�U�R�X�J�K �W�K�H �D�U�W�L�4�F�L�D�O �E�\ �V�Z�D�S�S�L�Q�J �L�W�V �Q�D�W�X�U�D�O �F�R�Q�V�W�L�W�X�W�L�R�Q 

�R�U �E�L�R�O�R�J�L�F�D�O �R�U�J�D�Q�L�]�D�W�L�R�Q �Z�L�W�K �R�W�K�H�U �P�D�W�H�U�L�D�O �R�U �H�Y�H�Q �V�R�F�L�D�O �R�U�J�D�Q�L�]�D�W�L�R�Q�V �L�V �D 
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�F�H�Q�W�U�D�O �D�V�S�H�F�W �R�I �W�K�H �P�L�Q�G�� �%�H�L�Q�J �D�U�W�L�4�F�L�D�O�� �R�U �P�R�U�H �S�U�H�F�L�V�H�O�\�� �H�[�S�U�H�V�V�L�Q�J �L�W�V�H�O�I 

via the artifactual is the very meaning of the mind as that which has a his -

�W�R�U�\ �U�D�W�K�H�U �W�K�D�Q �D�Q �H�V�V�H�Q�W�L�D�O �Q�D�W�X�U�H�� �+�H�U�H �W�K�H �D�U�W�L�4�F�L�D�O �H�[�S�U�H�V�V�H�V �W�K�H �S�U�D�F�W�L-

cal elaboration of what it means to adapt to new purposes and ends without 

implying a violation of natural laws. To have a history is to have the possibility 

�R�I �E�H�L�Q�J �D�U�W�L�4�F�L�D�O���W�K�D�W �L�V �W�R �V�D�\�� �H�[�S�U�H�V�V�L�Q�J �\�R�X�U�V�H�O�I �Q�R�W �E�\ �Z�D�\ �R�I �Z�K�D�W �L�V 

naturally given to you but by way of what you yourself can make and organ -

�L�]�H�� �'�H�Q�R�X�Q�F�L�Q�J �W�K�L�V �K�L�V�W�R�U�\ �L�V �W�K�H �V�D�P�H �D�V �U�H�M�H�F�W�L�Q�J �I�U�H�H�G�R�P �L�Q �D�O�O �L�W�V �I�R�U�P�V�� 

�'�H�Q�\�L�Q�J �W�K�H �D�U�W�L�4�F�L�D�O �W�U�X�W�K �R�I �W�K�H �P�L�Q�G �D�Q�G �U�H�I�X�V�L�Q�J �W�R �W�D�N�H �W�K�L�V �W�U�X�W�K �W�R �L�W�V 

�X�O�W�L�P�D�W�H �F�R�Q�F�O�X�V�L�R�Q�V �L�V �W�R �D�Q�W�D�J�R�Q�L�]�H �W�K�H history of the mind, and therefore, to 

be an enemy of thought.

The functionalist understanding of the mind is a historical moment in the 

functional evolution of the mind: In making sense of the mind in terms of 

its activities and their roles, the functional account gestures toward a mind 

�F�R�Q�V�W�U�X�F�W�H�G �E�\ �G�L�•�H�U�H�Q�W �V�H�W�V �R�I �U�H�D�O�L�]�H�U�V �D�Q�G �L�Q �D �G�L�•�H�U�H�Q�W �G�R�P�D�L�Q�� �(�[�S�O�R�U�L�Q�J 

�W�K�H �P�H�D�Q�L�Q�J �R�I �W�K�H �P�L�Q�G �F�R�L�Q�F�L�G�H�V �Z�L�W�K �D�U�W�L�4�F�L�D�O�O�\ �U�H�D�O�L�]�L�Q�J �L�W�� �D�Q�G �W�K�H �D�U�W�L�4�F�L�D�O 

�U�H�D�O�L�]�D�W�L�R�Q �F�K�D�Q�J�H�V �W�K�H �Y�H�U�\ �F�R�Q�G�L�W�L�R�Q�V �E�\ �Z�K�L�F�K �W�K�L�V �P�H�D�Q�L�Q�J �X�V�H�G �W�R �E�H 

determined. 

�2�Q�F�H �W�K�H �U�H�D�O �F�R�Q�W�H�Q�W �R�I �W�K�H �K�X�P�D�Q �V�L�J�Q�L�4�F�D�Q�F�H �L�V �I�X�Q�F�W�L�R�Q�D�O�O�\ �D�E�V�W�U�D�F�W�H�G�� 

�U�H�D�O�L�]�H�G �D�Q�G �L�P�S�O�H�P�H�Q�W�H�G �R�X�W�V�L�G�H �R�I �L�W�V �Q�D�W�X�U�D�O �K�D�E�L�W�D�W�� �W�K�H �O�L�Q�N �E�H�W�Z�H�H�Q �W�K�H 

�V�W�U�X�F�W�X�U�H �L�Q �Z�K�L�F�K �W�K�L�V �I�X�Q�F�W�L�R�Q �L�V �H�P�E�H�G�G�H�G �D�Q�G �W�K�H �V�L�J�Q�L�4�F�D�Q�F�H �T�X�D �I�X�Q�F�W�L�R�Q 

�L�V �Z�H�D�N�H�Q�H�G�� �8�S �W�R �Q�R�Z�� �W�K�H �L�Q�5�X�H�Q�F�H �R�I �W�K�H �V�W�U�X�F�W�X�U�H ���Z�K�H�W�K�H�U �D�V �D �V�S�H�F�L�4�F 

�E�L�R�O�R�J�L�F�D�O �V�W�U�X�F�W�X�U�H �R�U �D �V�S�H�F�L�4�F �V�R�F�L�D�O �V�W�U�D�W�X�P�� �R�Y�H�U �W�K�H �I�X�Q�F�W�L�R�Q �K�D�V �E�H�H�Q 

that of a constitution determining �W�K�H �E�H�K�D�Y�L�R�U�V �R�U �D�F�W�L�Y�L�W�L�H�V �R�I �W�K�H �V�\�V�W�H�P�� �%�X�W 

�Z�L�W�K �W�K�H �D�E�V�W�U�D�F�W�L�R�Q �D�Q�G �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�R�V�H �I�X�Q�F�W�L�R�Q�V �W�K�D�W �G�L�V�W�L�Q�J�X�L�V�K �W�K�H 

�K�X�P�D�Q���W�K�D�W �L�V �W�R �V�D�\�� �E�\ �I�X�U�Q�L�V�K�L�Q�J �W�K�H �U�H�D�O �V�L�J�Q�L�4�F�D�Q�F�H �R�I �W�K�H �K�X�P�D�Q �Z�L�W�K �D 

�I�X�Q�F�W�L�R�Q�D�O �D�X�W�R�Q�R�P�\���W�K�H �O�L�Q�N �E�H�W�Z�H�H�Q �W�K�H �V�W�U�X�F�W�X�U�H ���R�U �P�D�Q�L�I�H�V�W �K�X�P�D�Q�L�W�\�� 

�D�Q�G �W�K�H �I�X�Q�F�W�L�R�Q ���D�O�O �D�F�W�L�Y�L�W�L�H�V �W�K�D�W �P�D�N�H �W�K�H �K�X�P�D�Q �K�X�P�D�Q�� �O�R�V�H�V �L�W�V �G�H�W�H�U-

�P�L�Q�L�Q�J �S�R�Z�H�U�� �7�K�H �K�X�P�D�Q �V�L�J�Q�L�4�F�D�Q�F�H �T�X�D �D �I�X�Q�F�W�L�R�Q�D�O �V�H�W �R�I �V�S�H�F�L�4�F �D�F�W�L�Y�L-

�W�L�H�V �H�Y�R�O�Y�H�V �L�Q �V�S�L�W�H �R�I �F�R�Q�G�L�W�L�R�Q�V �X�Q�G�H�U �Z�K�L�F�K �L�W �K�D�V �E�H�H�Q �Q�D�W�X�U�D�O�O�\ �U�H�D�O�L�]�H�G��

�–�I �W�K�H �G�H�W�H�U�P�L�Q�L�Q�J �L�Q�5�X�H�Q�F�H �R�I �W�K�H �F�R�Q�V�W�L�W�X�W�L�Q�J �V�W�U�X�F�W�X�U�H ���L�Q �W�K�L�V �F�D�V�H�� �W�K�H 

�V�S�H�F�L�4�F �E�L�R�O�R�J�L�F�D�O �V�X�E�V�W�U�D�W�H�� �R�Y�H�U �W�K�H �I�X�Q�F�W�L�R�Q �L�V �V�X�]�F�L�H�Q�W�O�\ �Z�H�D�N�H�Q�H�G�� �W�K�H 

�L�P�D�J�H �R�I �W�K�H �I�X�Q�F�W�L�R�Q�D�O �H�Y�R�O�X�W�L�R�Q �F�D�Q �Q�R �O�R�Q�J�H�U �E�H �V�H�H�Q �D�Q�G �U�H�F�R�J�Q�L�]�H�G �L�Q �W�K�H 

structure that supports it. The evolution at the level of function—here the 

expansion of the schema of the mind—is asymmetrical to the evolution of the 

structure, be it the evolution of the biological structure that once supported it 

�R�U �D �Q�H�Z �D�U�W�L�4�F�L�D�O �K�D�E�L�W�D�W �L�Q �Z�K�L�F�K �L�W �L�V �L�P�S�O�H�P�H�Q�W�H�G�� �–�W �L�V �D�N�L�Q �W�R �D �V�K�D�G�R�Z �W�K�D�W 

grows to the extent that it eclipses the body that once cast it.

In this fashion, what constituted or presently constitutes the human no 

�O�R�Q�J�H�U �G�H�W�H�U�P�L�Q�H�V �W�K�H �F�R�Q�V�H�T�X�H�Q�F�H�V �R�I �Z�K�D�W �L�W �P�H�D�Q�V �W�R �E�H �K�X�P�D�Q�� �:�K�\�" 

�%�H�F�D�X�V�H�� �W�K�H �I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�W�L�R�Q �R�I �
�W�K�H �P�H�D�Q�L�Q�J �R�I �E�H�L�Q�J �K�X�P�D�Q�� �L�P�S�O�L�H�V 
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the departure of this meaning from the present condition or the image with 

�Z�K�L�F�K �Z�H �L�G�H�Q�W�L�I�\ �W�K�H �K�X�P�D�Q�� �7�R �S�X�W �L�W �G�L�•�H�U�H�Q�W�O�\�� �W�K�H �I�X�Q�F�W�L�R�Q �L�V �D�E�O�H �W�R 

reconstitute itself by perpetually reconstructing and revising itself, by evolv -

ing asymmetrically with regard to the structure and by revising its meaning 

�W�K�U�R�X�J�K �U�H���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �L�Q �Q�H�Z �V�X�E�V�W�U�D�W�H�V�� �%�\ �E�H�L�Q�J �U�H���L�P�S�O�H�P�H�Q�W�H�G �R�U 

�L�Q�W�U�R�G�X�F�H�G �L�Q�W�R �D �Q�H�Z �F�R�Q�W�H�[�W �R�I �U�H�D�O�L�]�D�W�L�R�Q�� �W�K�H �I�X�Q�F�W�L�R�Q �L�V �D�E�O�H �W�R �F�K�D�Q�J�H �W�K�H 

�R�Y�H�U�D�O�O �V�F�K�H�P�D �R�I �W�K�H �P�L�Q�G��  �$ �S�U�R�M�H�F�W �W�K�D�W �L�Q �W�K�H�R�U�\ �D�Q�G �S�U�D�F�W�L�F�H �D�U�W�L�F�X�O�D�W�H�V 

�W�K�H �S�R�V�V�L�E�L�O�L�W�\ �R�I �U�H�D�O�L�]�D�W�L�R�Q �D�Q�G �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �R�I �W�K�H �K�X�P�D�Q �H�[�S�H�U�L�H�Q�F�H �L�Q 

�P�D�F�K�L�Q�H�V �L�V �D �S�U�R�M�H�F�W �W�K�D�W �F�R�Q�F�U�H�W�H�O�\ �X�Q�G�H�U�P�L�Q�H�V �Z�K�D�W �W�K�H �K�X�P�D�Q �H�[�S�H�U�L�H�Q�F�H 

is and how it looks.

�$ �S�U�R�J�U�D�P �F�R�P�P�L�W�W�H�G �W�R �W�K�H �P�X�O�W�L�S�O�H �U�H�D�O�L�]�D�E�L�O�L�W�\ �R�I �W�K�H �K�X�P�D�Q �P�L�Q�G �F�D�Q �Q�R 

�O�R�Q�J�H�U �E�H �V�L�P�S�O�\ �G�H�4�Q�H�G �L�Q �W�H�U�P�V �R�I �U�H�5�H�F�W�L�R�Q �R�Q �S�D�V�W �D�Q�G �S�U�H�V�H�Q�W �F�R�Q�G�L�W�L�R�Q�V 

of the mind. 5 �%�\ �D�W�W�H�P�S�W�L�Q�J �W�R �U�H�D�O�L�]�H �W�K�H �K�X�P�D�Q �P�L�Q�G �L�Q �W�K�H �P�D�F�K�L�Q�H�� �V�X�F�K 

�D �S�U�R�J�U�D�P �U�H�D�O�L�]�H�V �D �P�L�Q�G �W�K�D�W �V�K�D�W�W�H�U�V �W�K�H �F�D�Q�R�Q�L�F�D�O �S�L�F�W�X�U�H �R�I �W�K�H �P�L�Q�G �Z�H 

�X�V�H �W�R �U�H�F�R�J�Q�L�]�H �R�X�U�V�H�O�Y�H�V�� �G�L�V�W�L�Q�J�X�L�V�K�L�Q�J �R�X�U�V�H�O�Y�H�V �I�U�R�P �W�K�H �P�D�F�K�L�Q�H �Z�H 

regard as inherently disabled. What the mind was and what it is, how it was 

�R�U�L�J�L�Q�D�O�O�\ �U�H�D�O�L�]�H�G �D�Q�G �K�R�Z �L�W �L�V �S�U�H�V�H�Q�W�O�\ �F�R�Q�V�W�L�W�X�W�H�G �Q�R �O�R�Q�J�H�U �E�H�D�U �D�Q�\ �G�H�W�H�U-

�P�L�Q�L�Q�J �V�L�J�Q�L�4�F�D�Q�F�H �R�Q �W�K�H �P�X�O�W�L�S�O�\ �U�H�D�O�L�]�D�E�O�H �P�L�Q�G�� �6�X�F�K �D �S�U�R�J�U�D�P �J�H�Q�X�L�Q�H�O�\ 

belongs to the future, its present theoretic-practical dimension elaborates a 

discontinuity that we do not have the cognitive means to fathom.    

�7�K�H �F�R�Q�V�W�U�X�F�W�L�Y�H �D�Q�G �U�H�Y�L�V�L�R�Q�D�U�\ �G�L�P�H�Q�V�L�R�Q �R�I �7�X�U�L�Q�J���V �I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�W�L�R�Q 

of the human cannot be seen from the perspective of the present because 

the implications of construction and revision as the forces of reconstitution 

and reconception unfold from the future. In short, what Turing does is to 

provide the blueprint of a program through which the consequences of being 

�G�L�V�W�L�Q�J�X�L�V�K�H�G �D�V �K�X�P�D�Q ���R�U �K�D�Y�L�Q�J �K�X�P�D�Q �H�[�S�H�U�L�H�Q�F�H�� �D�U�H �G�L�V�F�R�Q�W�L�Q�X�R�X�V �D�Q�G 

irreconcilable with what we currently identify as the human.

5	 �$�F�F�R�U�G�L�Q�J �W�R �W�K�H �P�X�O�W�L�S�O�H �U�H�D�O�L�]�D�E�L�O�L�W�\ �W�K�H�V�L�V�� �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �D �I�X�Q�F�W�L�R�Q �F�D�Q �E�H �V�D�W�L�V-

�4�H�G �E�\ �G�L�•�H�U�H�Q�W �V�H�W�V �R�I �U�H�D�O�L�]�L�Q�J �S�U�R�S�H�U�W�L�H�V�� �L�Q�G�L�Y�L�G�X�D�W�L�Q�J �S�R�Z�H�U�V �D�Q�G �D�F�W�L�Y�L�W�L�H�V�� �7�K�H�U�H-

�I�R�U�H�� �W�K�H �I�X�Q�F�W�L�R�Q �F�D�Q �E�H �U�H�D�O�L�]�H�G �L�Q �G�L�•�H�U�H�Q�W �H�Q�Y�L�U�R�Q�P�H�Q�W�V �R�X�W�V�L�G�H �R�I �L�W�V �Q�D�W�X�U�D�O �K�D�E�L�W�D�W 

�E�\ �G�L�•�H�U�H�Q�W �U�H�D�O�L�]�H�U�V�� �0�X�O�W�L�S�O�H �U�H�D�O�L�]�D�E�L�O�L�W�\ �X�V�X�D�O�O�\ �F�R�P�H�V �L�Q �V�W�U�R�Q�J �D�Q�G �F�R�Q�V�W�U�D�L�Q�H�G 

�Y�D�U�L�H�W�L�H�V�� �7�K�H �V�W�U�R�Q�J �Y�H�U�V�L�R�Q �G�R�H�V �Q�R�W �L�P�S�R�V�H �D�Q�\ �P�D�W�H�U�L�D�O���V�W�U�X�F�W�X�U�D�O �R�U �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O 

�F�R�Q�V�W�U�D�L�Q�W�V �R�Q �W�K�H �U�H�D�O�L�]�D�E�L�O�L�W�\ �R�I �D �V�S�H�F�L�4�F �I�X�Q�F�W�L�R�Q�� �W�K�H�U�H�I�R�U�H �W�K�H �I�X�Q�F�W�L�R�Q �L�V �W�D�N�H�Q �W�R 

�E�H �U�H�D�O�L�]�D�E�O�H �L�Q �L�Q�4�Q�L�W�H �Z�D�\�V �R�U �L�P�S�O�H�P�H�Q�W�D�E�O�H �L�Q �Q�X�P�H�U�R�X�V �V�X�E�V�W�U�D�W�H�V�� �7�K�H �F�R�Q�V�W�U�D�L�Q�H�G 

�Y�D�U�L�H�W�\�� �K�R�Z�H�Y�H�U�� �V�H�H�V �W�K�H �F�R�Q�G�L�W�L�R�Q�V �U�H�T�X�L�U�H�G �I�R�U �W�K�H �U�H�D�O�L�]�D�E�L�O�L�W�\ �R�I �D �I�X�Q�F�W�L�R�Q �W�K�U�R�X�J�K 

�D �G�H�H�S �R�U �K�L�H�U�D�U�F�K�L�F�D�O �P�R�G�H�O �F�R�P�S�U�L�V�H�G �R�I �G�L�•�H�U�H�Q�W �H�[�S�O�D�Q�D�W�R�U�\���R�U�J�D�Q�L�]�D�W�L�R�Q�D�O �O�H�Y�H�O�V 

�D�Q�G �T�X�D�O�L�W�D�W�L�Y�H�O�\ �G�L�•�H�U�H�Q�W �U�H�D�O�L�]�H�U �S�U�R�S�H�U�W�L�H�V �Z�K�L�F�K �L�P�S�R�V�H �W�K�H�L�U �U�H�V�S�H�F�W�L�Y�H �F�R�Q�V�W�U�D�L�Q�W�V 

�R�Q �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �I�X�Q�F�W�L�R�Q�� �$�F�F�R�U�G�L�Q�J�O�\�� �L�Q �W�K�H �Z�H�D�N �R�U �F�R�Q�V�W�U�D�L�Q�H�G �Y�H�U�V�L�R�Q �R�I 

�P�X�O�W�L�S�O�H �U�H�D�O�L�]�D�E�L�O�L�W�\�� �W�K�H �F�U�L�W�H�U�L�D �I�R�U �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �D �I�X�Q�F�W�L�R�Q �D�U�H �F�K�D�U�D�F�W�H�U�L�]�H�G �D�V 

dimensionally varied and multiply constrained . The function is then described as multiply 

�U�H�D�O�L�]�D�E�O�H �Z�K�L�O�H �P�X�O�W�L�S�O�\ �F�R�Q�V�W�U�D�L�Q�H�G�� �7�K�H �F�R�Q�V�W�U�D�L�Q�W�V �R�Q �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �I�X�Q�F�W�L�R�Q �D�U�H 

�G�L�P�H�Q�V�L�R�Q�D�O�O�\ �Y�D�U�L�H�G �E�H�F�D�X�V�H �W�K�H�\ �D�U�H �G�H�W�H�U�P�L�Q�H�G �E�\ �G�L�•�H�U�H�Q�W �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O �O�H�Y�H�O�V�� 

which orchestrate or explain that function.



������

�7�X�U�L�Q�J���V �W�K�H�V�L�V �R�Q �F�R�P�S�X�W�D�W�L�R�Q�D�O���I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�E�L�O�L�W�\ �R�I �W�K�H �K�X�P�D�Q �P�L�Q�G 

is a thesis about constructability, its consequences take shape in the realm 

�R�I �P�D�Q�L�I�H�V�W �U�H�D�O�L�]�D�W�L�R�Q�� �–�W �V�X�J�J�H�V�W�V �W�K�H�U�H �L�V �Q�R �H�V�V�H�Q�W�L�D�O�L�V�W �O�L�P�L�W �W�R �W�K�H �U�H�F�R�Q-

�V�W�U�X�F�W�D�E�L�O�L�W�\ �R�I �W�K�H �K�X�P�D�Q �R�U �
�Z�K�D�W �K�X�P�D�Q �V�L�J�Q�L�4�F�D�Q�F�H �F�R�Q�V�L�V�W�V �L�Q���� �+�R�Z�H�Y�H�U�� 

it goes even further by highlighting the consequence of constructing the mind 

outside of its natural habitat: The reconstruction of the mind is tantamount to 

the reconstitution of its meaning �� �–�W �L�V �L�Q �W�K�L�V �V�H�Q�V�H �W�K�D�W �7�X�U�L�Q�J���V �S�U�R�M�H�F�W �P�D�U�N�V �D 

rupture in the truth of humanity, between the meaning of being human and 

�L�W�V �U�D�P�L�4�F�D�W�L�R�Q�V�� �–�Q �S�U�D�F�W�L�F�H �D�Q�G �W�K�U�R�X�J�K �F�R�Q�V�W�U�X�F�W�L�R�Q�� �L�W �H�O�D�E�R�U�D�W�H�V �W�K�D�W �W�R 

be human does not entail the understanding of the consequences of what it 

�P�H�D�Q�V �W�R �E�H �K�X�P�D�Q�� �–�Q�G�H�H�G�� �W�K�H�V�H �W�Z�R �F�R�X�O�G�Q���W �E�H �I�X�U�W�K�H�U �D�S�D�U�W�� �7�R �E�H �K�X�P�D�Q 

�L�V �Q�H�L�W�K�H�U �D �V�X�]�F�L�H�Q�W �F�R�Q�G�L�W�L�R�Q �I�R�U understanding what is happening to the 

�K�X�P�D�Q �E�\ �E�H�F�R�P�L�Q�J �S�D�U�W �R�I �D �S�U�R�J�U�D�P �W�K�D�W �G�H�4�Q�H�V �D�Q�G �H�O�D�E�R�U�D�W�H�V �W�K�H �P�L�Q�G �L�Q 

�F�R�P�S�X�W�D�W�L�R�Q�D�O���I�X�Q�F�W�L�R�Q�D�O �W�H�U�P�V�� �Q�R�U �L�V �L�W �D �V�X�]�F�L�H�Q�W �F�R�Q�G�L�W�L�R�Q �I�R�U recognizing 

what the human is becoming as the result of being part of this program. It can 

neither apprehend the consequences of revising the functional meaning of 

the human nor the scope of constructing the machine according to a computa -

tional-functional picture of the human mind.

�%�\ �D�L�P�L�Q�J �D�W �W�K�H �U�H�D�O�L�]�D�W�L�R�Q �R�I �W�K�H �K�X�P�D�Q �P�L�Q�G �R�X�W�V�L�G�H �R�I �L�W�V �Q�D�W�X�U�D�O �K�D�E�L�W�D�W�� 

�7�X�U�L�Q�J �G�U�D�Z�V �D �Q�H�Z �O�L�Q�N �E�H�W�Z�H�H�Q �H�P�D�Q�F�L�S�D�W�L�R�Q ���K�H�U�H �W�K�H �H�P�D�Q�F�L�S�D�W�L�R�Q �R�I 

�K�X�P�D�Q �V�L�J�Q�L�4�F�D�Q�F�H �D�W �W�K�H �O�H�Y�H�O �R�I �D�F�W�L�Y�L�W�L�H�V �R�U �I�X�Q�F�W�L�R�Q�V�� �D�Q�G �W�K�H �O�L�E�H�U�D�W�L�R�Q �R�I 

�L�Q�W�H�O�O�L�J�H�Q�F�H �D�V �D �Y�H�F�W�R�U �R�I �V�H�O�I���U�H�D�O�L�]�D�W�L�R�Q�� �7�X�U�L�Q�J���V �F�R�P�S�X�W�D�W�L�R�Q�D�O�L�V�W���I�X�Q�F�W�L�R�Q-

�D�O�L�V�W �S�U�R�M�H�F�W �L�V �V�L�J�Q�L�4�F�D�Q�W �E�H�F�D�X�V�H �L�W�V �U�D�P�L�4�F�D�W�L�R�Q�V���U�H�J�D�U�G�O�H�V�V �R�I �L�W�V �F�X�U�U�H�Q�W 

�V�W�D�W�H �D�Q�G �V�H�W�E�D�F�N�V �L�W �K�D�V �V�X�•�H�U�H�G���F�D�Q�Q�R�W �E�H �W�K�R�X�J�K�W �E�\ �L�W�V �S�U�H�V�H�Q�W �L�P�S�O�L�F�D-

�W�L�R�Q�V�� �–�Q �W�K�L�V �V�H�Q�V�H�� �E�\ �G�H�4�Q�L�W�L�R�Q�� �K�X�P�D�Q�L�W�\ �D�V �Z�H �L�G�H�Q�W�L�I�\ �L�W �L�Q �W�K�H �S�U�H�V�H�Q�W 

�F�D�Q�Q�R�W �J�U�D�S�S�O�H �Z�L�W�K �D�Q�G �U�H�D�O�L�]�H �W�K�H �V�F�R�S�H �R�I �7�X�U�L�Q�J���V �S�U�R�M�H�F�W��

�–�Q �F�R�Q�W�L�Q�X�D�W�L�R�Q �R�I �W�K�H �S�U�R�M�H�F�W �R�I �W�K�H �U�D�G�L�F�D�O �H�Q�O�L�J�K�W�H�Q�P�H�Q�W�� �7�X�U�L�Q�J���V �S�U�R�M�H�F�W 

is in fact a program for amplifying the imports of enlightened humanism 

insofar as it fully conforms to the following principle: The consequentiality 

�R�U �V�L�J�Q�L�4�F�D�Q�F�H �R�I �W�K�H �K�X�P�D�Q �L�V �Q�R�W �L�Q �L�W�V �J�L�Y�H�Q �P�H�D�Q�L�Q�J �R�U �D �F�R�Q�V�H�U�Y�H�G �D�Q�G 

�D�O�U�H�D�G�\ �G�H�F�L�G�H�G �G�H�4�Q�L�W�L�R�Q�� �5�D�W�K�H�U�� �L�W �L�V �L�Q �W�K�H �D�E�L�O�L�W�\ �W�R �E�R�R�W�V�W�U�D�S �F�R�P�S�O�H�[ 

�D�E�L�O�L�W�L�H�V �I�U�R�P �S�U�L�P�L�W�L�Y�H �D�E�L�O�L�W�L�H�V�� �7�K�H�V�H �F�R�P�S�O�H�[ �D�E�L�O�L�W�L�H�V �G�H�4�Q�H �Z�K�D�W �W�K�H 

�K�X�P�D�Q �F�R�Q�V�L�V�W�V �L�Q�� �%�X�W �L�Q�V�R�I�D�U �D�V �W�K�H�\ �D�U�H �D�O�J�R�U�L�W�K�P�L�F�D�O�O�\ �G�H�F�R�P�S�R�V�D�E�O�H ���F�I�� 

�G�L�•�H�U�H�Q�W �W�\�S�H�V �R�I �F�R�P�S�X�W�D�W�L�R�Q �I�R�U �G�L�•�H�U�H�Q�W �I�X�Q�F�W�L�R�Q�V�� �G�L�•�H�U�H�Q�W �N�L�Q�G�V �R�I �D�O�J�R-

�U�L�W�K�P�V �I�R�U �G�L�•�H�U�H�Q�W �D�F�W�L�Y�L�W�L�H�V �D�Q�G �D�E�L�O�L�W�L�H�V���� �W�K�H�\ �S�U�H�V�H�Q�W �W�K�H �G�H�4�Q�L�W�L�R�Q �R�I �W�K�H 

�K�X�P�D�Q �D�V �D�P�H�Q�D�E�O�H �W�R �P�R�G�L�4�F�D�W�L�R�Q�� �U�H�F�R�Q�V�W�U�X�F�W�L�R�Q�� �D�Q�G �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �L�Q 

�D�U�W�L�I�D�F�W�V�� �$�Q�G �W�K�L�V �L�V �W�K�H �F�R�Q�V�W�U�X�F�W�L�E�O�H �K�\�S�R�W�K�H�V�L�V �X�S�R�Q �Z�K�L�F�K �7�X�U�L�Q�J���V �S�U�R�M�H�F�W 

�L�V �I�R�X�Q�G�H�G�� �7�K�H �V�L�J�Q�L�4�F�D�Q�F�H �R�I �W�K�H �K�X�P�D�Q �O�L�H�V �Q�R�W �L�Q �L�W�V �X�Q�L�T�X�H�Q�H�V�V �R�U �L�Q �D �V�S�H-

cial ontological status but in its functional decomposability and computational 

constructability through which the abilities of the human can be upgraded, 

�L�W�V �I�R�U�P �W�U�D�Q�V�I�R�U�P�H�G�� �L�W�V �G�H�4�Q�L�W�L�R�Q �X�S�G�D�W�H�G �D�Q�G �H�Y�H�Q �E�H�F�R�P�H �V�X�V�F�H�S�W�L�E�O�H �W�R 

deletion.
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�7�X�U�L�Q�J���V �F�R�P�S�X�W�D�W�L�R�Q�D�O �S�U�R�M�H�F�W �F�R�Q�W�U�L�E�X�W�H�V �W�R �W�K�H �S�U�R�M�H�F�W �R�I �H�Q�O�L�J�K�W�H�Q�H�G 

�K�X�P�D�Q�L�V�P �E�\ �G�H�W�K�U�R�Q�L�Q�J �W�K�H �K�X�P�D�Q �D�Q�G �H�M�H�F�W�L�Q�J �L�W �I�U�R�P �W�K�H �F�H�Q�W�H�U �Z�K�L�O�H 

�D�F�N�Q�R�Z�O�H�G�J�L�Q�J �W�K�H �V�L�J�Q�L�4�F�D�Q�F�H �R�I �W�K�H �K�X�P�D�Q �L�Q �I�X�Q�F�W�L�R�Q�D�O�L�V�W �W�H�U�P�V�� �)�R�U �Z�K�D�W 

is the expandable domain of computers if not the strongest assault upon 

the ratiocentricity of the human mind in favor of a view that the ratiocinating 

capacities of the human mind can be reconstructed and upgraded in the guise 

�R�I �P�D�F�K�L�Q�H�V�"

It is the understanding of the meaning of the human in functional terms that is 

a blueprint for the reconstruction of the human and the functional evolution 

�R�I �L�W�V �V�L�J�Q�L�4�F�D�Q�F�H �E�H�\�R�Q�G �L�W�V �S�U�H�V�H�Q�W �L�P�D�J�H�� �7�K�H �N�Q�R�Z�O�H�G�J�H �R�I �W�K�H �P�L�Q�G �D�V �D 

functional item develops into the exploration of possibilities of its reconstruc -

�W�L�R�Q�� �:�K�L�O�H �W�K�H �H�[�S�O�R�U�D�W�L�R�Q �R�I �I�X�Q�F�W�L�R�Q�D�O �U�H�D�O�L�]�D�W�L�R�Q �E�\ �G�L�•�H�U�H�Q�W �U�H�D�O�L�]�H�U�V �D�Q�G 

�I�R�U �G�L�•�H�U�H�Q�W �S�X�U�S�R�V�H�V �V�K�D�S�H�V �W�K�H �K�L�V�W�R�U�\ �R�I �W�K�H �P�L�Q�G �D�V �W�K�D�W �Z�K�L�F�K �K�D�V �Q�R 

�Q�D�W�X�U�H �E�X�W �R�Q�O�\ �S�R�V�V�L�E�L�O�L�W�L�H�V �R�I �P�X�O�W�L�S�O�H �U�H�D�O�L�]�D�W�L�R�Q �D�Q�G �W�K�H�L�U �F�R�U�U�H�V�S�R�Q�G�L�Q�J 

histories.

What used to be called the human has now evolved beyond recognition. 

Narcissus can no longer see or anticipate his own image in the mirror. The rec -

�R�J�Q�L�W�L�R�Q �R�I �W�K�H �E�O�D�Q�N �P�L�U�U�R�U �L�V �W�K�H �V�L�J�Q �W�K�D�W �Z�H �K�D�Y�H �4�Q�D�O�O�\ �O�H�I�W �R�X�U �Q�D�U�F�L�V�V�L�V�W�L�F 

phase behind. Indeed, we are undergoing a stage in which if humanity looks 

into the mirror it only sees an empty surface gawking back.
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Loops of Augmentation: 
�%�R�R�W�V�W�U�D�S�S�L�Q�J�����7�L�P�H 
�7�U�D�Y�H�O�����D�Q�G���&�R�Q�V�H�T�X�H�Q�W��
�)�X�W�X�U�H�V��

Ben Woodard

�7�K�H���H�V�V�D�\���H�[�D�P�L�Q�H�V���W�K�H���F�R�Q�F�H�S�W���R�I���E�R�R�W�V�W�U�D�S�S�L�Q�J���D�V��

a model of augmentative reason in contemporary 

�Q�H�R�U�D�W�L�R�Q�D�O�L�V�W���S�K�L�O�R�V�R�S�K�L�H�V�����–�Q���S�D�U�W�L�F�X�O�D�U�����L�W���H�[�D�P�L�Q�H�V��

�W�K�H���F�R�Q�F�H�S�W���R�I���E�R�R�W�V�W�U�D�S�S�L�Q�J�����K�H�U�H���P�H�D�Q�L�Q�J���P�H�Q�W�D�O��

capacities or processes capable of self-augmentation. 

�:�H�O�O���L�O�O�X�V�W�U�D�W�H�G���L�Q���Q�X�P�H�U�R�X�V���W�L�P�H���W�U�D�Y�H�O���4�F�W�L�R�Q�V����

the genealogy of bootstrapping lies in the legacy 

�R�I���*�H�U�P�D�Q���–�G�H�D�O�L�V�P���D�Q�G���F�D�Q���E�H���P�H�W���L�Q���W�K�H���4�J�X�U�H���R�I��

�0�¾�Q�F�K�K�D�X�V�H�Q�����/�R�R�N�L�Q�J���K�R�Z���W�K�H���S�U�R�E�O�H�P���R�I���R�U�L�J�L�Q����

�R�U���R�I���G�H�W�H�U�P�L�Q�L�Q�J���D�Q���X�O�W�L�P�D�W�H�O�\���V�W�D�E�O�H���J�U�R�X�Q�G�����L�V��

�U�H�S�O�D�F�H�G���E�\���K�R�U�L�]�R�Q�����R�U���O�R�F�D�W�L�R�Q�����E�R�W�K���G�H�W�H�U�P�L�Q�H�G��

�W�K�U�R�X�J�K���D�F�W�L�R�Q�����W�K�H���H�V�V�D�\���S�U�R�S�R�V�H�V���W�K�D�W���W�K�H���Q�R�W�L�R�Q�V��

of embodiment and location prove troublesome for 

neorationalism. 
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�2�Q�H �R�I �W�K�H �F�R�U�H �F�R�Q�F�H�S�W�V �R�I �W�K�H �F�R�Q�W�H�P�S�R�U�D�U�\ �Q�H�R�U�D�W�L�R�Q�D�O�L�V�W ���D�Q�G �P�R�U�H 

�E�U�R�D�G�O�\ �S�U�D�J�P�D�W�L�V�W�� �F�D�P�S �L�V �W�K�D�W �R�I �E�R�R�W�V�W�U�D�S�S�L�Q�‘—that certain mental capaci -

ties or processes are capable of self-augmentation. While less often discussed 

in philosophical circles in terms of recursion  ���L�Q�Y�R�N�L�Q�J �D �I�X�Q�F�W�L�R�Q�D�O�L�V�W �R�U �P�D�W�K-

�H�P�D�W�L�F�D�O �F�R�Q�W�H�[�W���� �E�R�R�W�V�W�U�D�S�S�L�Q�J �L�Q�G�H�[�H�V �W�K�H �P�D�W�H�U�L�D�O �F�R�Q�V�H�T�X�H�Q�F�H �R�I �V�H�O�I��

�D�X�J�P�H�Q�W�D�W�L�R�Q�� �:�K�H�U�H�D�V �U�H�F�X�U�V�L�R�Q �L�V �D�Q �L�Q�V�W�D�Q�F�H �R�I �D�Q �R�E�M�H�F�W �E�H�L�Q�J �G�H�4�Q�H�G 

�X�V�L�Q�J �L�W�V �R�Z�Q �W�H�U�P�V ���V�X�F�K �D�V�� �W�R �G�H�4�Q�H �U�H�F�X�U�V�L�R�Q�� �R�Q�H �F�R�X�O�G �V�D�\�� �O�R�R�N �X�S �W�K�H 

�G�H�4�Q�L�W�L�R�Q �R�I �U�H�F�X�U�V�L�R�Q���� �E�R�R�W�V�W�U�D�S�S�L�Q�J �D�V�V�X�P�H�V �W�K�D�W �W�K�H�U�H �L�V �D�Q �D�X�J�P�H�Q�W�D-

tive capacity in the material performing the original act. One instance would 

be discussing thought as a process of thinking that produces thoughts: this 

process engenders a massively complex chain of consequences for everything 

including thought itself. Thinking about thinking can change our thinking.

�%�R�R�W�V�W�U�D�S�S�L�Q�J �E�H�D�U�V �D�V�N�L�Q�J �Z�K�D�W �P�D�N�H�V �W�K�H �G�L�•�H�U�H�Q�F�H �E�H�W�Z�H�H�Q �D�X�J�P�H�Q�W�D�W�L�Y�H 

and non-augmentative, or virtuous versus vicious causation—a question which 

entails further questions about locality and augmentation as neither merely 

a qualitative   nor quantitative treatment of the loop. Such a model of causa -

tion engenders in fact a navigational model: �D�X�‘�P�H�Q�W�D�W�L�R�Q���L�V���Q�H�L�W�K�H�U���D���P�R�U�H��

nor a better, but an elsewhere�� �5�D�W�L�R�Q�D�O �D�X�J�P�H�Q�W�D�W�L�R�Q �L�V �D�E�R�X�W �J�R�L�Q�J �I�X�U�W�K�H�U 

�Z�L�W�K �W�K�R�X�J�K�W �L�Q �D �Z�D�\ �W�K�D�W �K�D�V �F�R�Q�V�W�U�X�F�W�L�Y�H �F�R�Q�V�H�T�X�H�Q�F�H�V �I�R�U �W�K�R�X�J�K�W���V �I�X�W�X�U�H 

�F�D�S�D�F�L�W�L�H�V �D�Q�G �W�K�R�X�J�K�W���V �I�X�W�X�U�H �Q�D�Y�L�J�D�W�L�R�Q�V�� �7�K�L�V �H�V�V�D�\ �D�W�W�H�P�S�W�V �W�R �R�X�W�O�L�Q�H 

and assess the importance of bootstrapping as a synthesis of recursion and 

augmentation, as well as its preferred illustration via time -travel narratives 

�E�R�W�K �L�Q �4�O�P �D�Q�G �L�Q �Q�H�R�U�D�W�L�R�Q�D�O�L�V�W �S�K�L�O�R�V�R�S�K�\�� �–�Q �F�O�R�V�L�Q�J�� �– �Z�L�O�O �U�H�O�D�W�H �W�K�H �E�R�R�W-

strapping model of cognition to intelligence as time-manipulation found in 

Hegel and in more general conceptual aspects of German idealism taken up by 

�5�H�]�D �1�H�J�D�U�H�V�W�D�Q�L��

�5�H�F�X�U�V�L�R�Q���D�Q�G���$�X�J�P�H�Q�W�D�W�L�R�Q

�:�K�H�U�H �E�R�R�W�V�W�U�D�S�S�L�Q�J �L�Q�G�L�F�D�W�H�V �D �P�H�Q�W�D�O �D�F�W �L�Q�I�R�U�P�L�Q�J �D �V�H�O�I���D�•�H�F�W�L�Q�J �S�K�\�V�L�F�D�O 

�D�F�W�� �D �U�H�F�X�U�V�L�Y�H �G�H�4�Q�L�W�L�R�Q �V�H�H�P�V �W�R �R�S�H�U�D�W�H �L�Q �R�Q�H �D�E�V�W�U�D�F�W �U�H�D�O�P�� �<�H�W�� �L�I �W�K�L�V 

�Z�H�U�H �W�K�H �F�D�V�H�� �W�K�H�Q �U�H�F�X�U�V�L�R�Q �Z�R�X�O�G �E�H �W�K�H �V�D�P�H �D�V �F�L�U�F�X�O�D�U�L�W�\�� �%�X�W �H�Y�H�Q �L�Q 

this abstract sense, circularity can be avoided in terms of adding values and 

�U�X�O�H�V�� �9�L�F�L�R�X�V �F�L�U�F�X�O�D�U�L�W�\�� �R�U �L�O�O���G�H�4�Q�H�G �V�H�O�I���U�H�F�X�U�V�L�R�Q�� �F�D�Q �F�R�Q�W�D�L�Q �W�K�H�V�H �H�O�H-

ments but only produce nested recursion as in the case of a famous line by 

�'�R�X�J�O�D�V �+�R�I�V�W�D�G�W�H�U ���„�Œ�‹�ˆ�� �…�‰���� 

This sentence contains ten words, eighteen syllables, and sixty-four 

letters. 

�5�H�F�X�U�V�L�R�Q �E�H�J�L�Q�V �Z�L�W�K �D �J�U�R�X�Q�G �R�U �E�D�V�H �F�D�V�H�� �P�D�W�H�U�L�D�O, or world that then 

�J�R�H�V �W�K�U�R�X�J�K �D �U�H�F�X�U�V�L�Y�H �V�W�H�S�� �$ �I�D�P�R�X�V �H�[�D�P�S�O�H�� �
�=�H�U�R �L�V �D �Q�D�W�X�U�D�O �Q�X�P�E�H�U�� 
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and each natural number has a successor, which is also a natural number. 

�)�R�O�O�R�Z�L�Q�J �W�K�L�V �E�D�V�H �F�D�V�H �D�Q�G �U�H�F�X�U�V�L�Y�H �U�X�O�H�� �R�Q�H �F�D�Q �J�H�Q�H�U�D�W�H �W�K�H �V�H�W �R�I �D�O�O 

�Q�D�W�X�U�D�O �Q�X�P�E�H�U�V���� �%�R�R�W�V�W�U�D�S�S�L�Q�J �W�K�H�Q �L�V �R�I �F�R�X�U�V�H �Q�R�W �M�X�V�W �V�H�O�I���U�H�I�H�U�H�Q�F�H �E�X�W 

�W�K�H �X�W�L�O�L�]�D�W�L�R�Q �R�I �W�K�H �E�D�V�H �F�D�V�H �R�U �J�U�R�X�Q�G �D�V �D �S�U�R�F�H�V�V���D�V �D �S�U�R�F�H�V�V �H�Q�W�D�L�O�L�Q�J 

consequences that it can be added to itself. Thus recursion, and augmentative 

�U�H�F�X�U�V�L�R�Q�� �D�S�S�H�D�O�V �W�R �T�X�D�O�L�4�F�D�W�L�R�Q�V �R�U �U�X�O�H�V �L�Q �R�U�G�H�U �W�R �Q�R�W �P�H�U�H�O�\ �E�H �U�H�S�H�W�L-

�W�L�R�Q�V �R�I �W�K�H �V�D�P�H�� �$ �U�H�O�D�W�H�G �E�X�W �Q�R�W �D�O�W�R�J�H�W�K�H�U �G�L�•�H�U�H�Q�W �F�R�Q�F�H�U�Q �L�V �W�K�D�W �R�I 

�P�H�G�L�X�P �R�U �O�R�F�D�W�L�R�Q�� �5�H�F�X�U�V�L�R�Q�� �Z�K�H�W�K�H�U �Y�L�F�L�R�X�V �R�U �Y�L�U�W�X�R�X�V�� �K�D�V �D �G�L�•�H�U�H�Q�W �V�H�W 

of consequences given the particular ity  of its medium or context. 

�%�H�F�D�X�V�H �R�I �W�K�H �Q�D�W�X�U�H �R�I �S�K�\�V�L�F�D�O �V�\�V�W�H�P�V�� �D�Q�G �W�K�H �S�D�U�W�L�F�X�O�D�U�L�W�\ �R�I �L�Q�V�W�D�Q�W�L�D-

�W�L�R�Q�� �W�K�H �U�H�S�H�W�L�W�L�R�Q �R�I �D �S�K�U�D�V�H �K�D�V �G�L�•�H�U�H�Q�W �N�L�Q�G�V �R�I �F�R�Q�V�H�T�X�H�Q�F�H�V�� �D�W �O�H�D�V�W 

immediately, than the repetition of a physical gesture , for instance . This is 

not to trump recursion with the simple reply of “context matters therefore 

structure does not ” but to plant a skeptical seed regarding how determinate 

augmentation is separable from contextual or environmental augmentation.

�$�W �W�K�H �O�H�Y�H�O �R�I �W�K�R�X�J�K�W �K�R�Z�H�Y�H�U�� �L�W �L�V �Q�R�W �G�L�]�F�X�O�W �W�R �L�P�D�J�L�Q�H �K�R�Z �F�R�Q�V�F�L�R�X�V�Q�H�V�V 

augments itself through the production of thoughts which do not simply add 

thoughts to those that have already been produced, but add thoughts that 

alienate the mind from itself. This alienation is productive in that it expands 

the capacities of the mind while devaluing the mind as an essence other than 

as a target of determination, as a thing or selection of content to be looped. 

Such an articulation appears as unhelpful as it is unavoidable. To ask the 

question “�K�R�Z �G�R �\�R�X �V�W�D�U�W �W�K�L�Q�N�L�Q�J�"” would set you on a course partially of 

your choosing but which would have volition caused by an apparently exterior 

�I�R�U�F�H�� �5�H�F�X�U�V�L�R�Q �W�D�N�H�V �S�O�D�F�H �E�H�I�R�U�H �L�W �L�V �U�H�F�R�J�Q�L�]�H�G �D�Q�G �W�K�X�V �R�Q�H �F�R�X�O�G �D�U�J�X�H 

that augmentation is the turning of this process upon itself, i.e., �D�X�‘�P�H�Q�W�D�W�L�R�Q��

is recursive recursion, or self-aware recursion. 

�7�K�H �G�H�V�L�U�H �W�R �D�S�S�H�D�O �W�R �4�F�W�L�R�Q�V�� �V�S�H�F�X�O�D�W�L�R�Q�V �D�Q�G �V�L�P�X�O�D�W�L�R�Q�V ���W�K�D�W �Z�L�O�O �E�H 

�L�Q�W�U�R�G�X�F�H�G �V�R�R�Q�� �V�K�R�X�O�G �E�H�J�L�Q �W�R �E�H�F�R�P�H �F�O�H�D�U�� �6�S�H�F�X�O�D�W�L�R�Q�V �R�U �F�H�U�W�D�L�Q �H�[�H�U-

�F�L�V�H�V �L�Q �U�H�5�H�F�W�L�R�Q �D�U�H �D �O�R�Z���F�R�V�W �P�H�D�Q�V �R�I �S�U�D�F�W�L�F�L�Q�J �D�X�J�P�H�Q�W�D�W�L�R�Q�V �Z�L�W�K�R�X�W 

�F�R�Q�F�H�U�Q �I�R�U �F�R�Q�W�H�[�W�� �P�H�G�L�X�P�� �D�Q�G �P�L�Q�L�P�L�]�L�Q�J �F�R�Q�V�H�T�X�H�Q�F�H�V�� �%�X�W �V�L�Q�F�H �W�K�L�V �L�V 

how recursion occurs, at what point does that very structure of augmentation 

�V�K�L�I�W �D�V �L�W �P�R�Y�H�V �D�F�U�R�V�V �V�F�D�O�H�V�" �'�R�H�V �W�K�H �D�X�J�P�H�Q�W�D�W�L�Y�H �U�H�F�X�U�V�L�Y�H �V�W�U�X�F�W�X�U�H 

of thought remain as context -independent in its simulations as it does once 

�W�K�R�V�H �V�L�P�X�O�D�W�L�R�Q�V �D�U�H �G�H�S�O�R�\�H�G �L�Q �D �S�D�U�W�L�F�X�O�D�U �P�H�G�L�X�P�"

�)�X�U�W�K�H�U�P�R�U�H�� �Z�K�L�O�H �D�X�J�P�H�Q�W�D�W�L�Y�H �U�H�F�X�U�V�L�R�Q �S�R�V�L�W�L�Y�H�O�\ �R�E�O�L�W�H�U�D�W�H�V �W�K�H �V�K�D�F�N�O�H�V 

of origin, does this unnecessarily risk the veneration or obscuring of limits 

�D�W �E�U�R�D�G�H�U �V�F�D�O�H�V �W�R �W�K�L�Q�N�L�Q�J�" �$�O�W�K�R�X�J�K �L�W �L�V �D �V�L�P�S�O�L�4�F�D�W�L�R�Q�� �R�Q�H �F�D�Q �W�D�N�H 

the well -�N�Q�R�Z�Q �V�W�R�U�\ �R�I �)�L�F�K�W�H���V �O�H�F�W�X�U�H�V �L�Q �Z�K�L�F�K �K�H �D�W�W�H�P�S�W�H�G �W�R �D�V�V�H�U�W 

the irreducibility of the “I” as the necessary starting point of all philosophy. 

�)�L�F�K�W�H ���„�Š�Œ�‰���Œ�Œ�� �L�Q�V�W�U�X�F�W�H�G �K�L�V �D�X�G�L�H�Q�F�H �W�R �O�R�R�N �D�W �W�K�H �Z�D�O�O�� �W�K�H�Q �W�K�H �5�R�R�U�� �W�K�H�Q 
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�W�R �O�R�R�N �D�W �W�K�H �W�K�L�Q�J �W�K�D�W �Z�D�V �G�R�L�Q�J �W�K�H �O�R�R�N�L�Q�J�� �–�Q �L�O�O�X�V�W�U�D�W�L�Q�J �W�K�H �V�X�E�M�H�F�W���V 

�L�Q�D�E�L�O�L�W�\ �W�R �J�H�W �E�H�K�L�Q�G �L�W�V�H�O�I�� �)�L�F�K�W�H �K�R�S�H�G �W�R �F�H�P�H�Q�W �K�L�V �F�O�D�L�P �W�K�D�W �W�K�H �
�–�� �Z�D�V 

the primary point of access for all philosophy. While this is certainly the case 

for the speculative simulation engine, we can reduce our place in the creation 

of things in the world to constructively alienate that very capacity. This does 

not change the experience of that viewing , �E�X�W �L�W �T�X�H�V�W�L�R�Q�V �W�K�H �X�Q�L�Y�H�U�V�D�O�L�]�D-

tion of the medium and location from which the augmentative recursion of 

�V�H�O�I���U�H�5�H�F�W�L�R�Q �R�F�F�X�U�V��

�)�L�F�K�W�H���V �H�[�D�P�S�O�H �G�H�P�R�Q�V�W�U�D�W�H�V �W�K�H �V�W�X�E�E�R�U�Q�Q�H�V�V �R�I �S�K�L�O�R�V�R�S�K�\ �W�R �D�G�P�L�W �W�K�D�W 

its modeling capacities may undo the very grounds that shelter that model 

from the impacts of its simulations. Time  travel becomes a meta-abstraction 

of this problem with the timeline replacing consciousness in which, because of 

�Q�D�U�U�D�W�L�Y�H �F�R�Q�V�W�U�D�L�Q�W�V�� �V�H�O�I���U�H�5�H�F�W�L�Y�H �F�R�Q�V�F�L�R�X�V�Q�H�V�V �L�W�V�H�O�I �U�H�P�D�L�Q�V �L�P�P�X�Q�H �W�R 

the manipulations made upon the stream  of time .

Time Travel as Bootstrapping Simulator

�7�K�H �V�W�U�D�Q�J�H�Q�H�V�V �R�I �U�H�F�X�U�V�L�R�Q �F�D�Q �E�H �L�O�O�X�V�W�U�D�W�H�G ���D�O�E�H�L�W �K�\�S�H�U�E�R�O�L�F�D�O�O�\�� �L�Q �V�W�R-

�U�L�H�V �R�I �W�L�P�H �W�U�D�Y�H�O �W�R �W�K�H �S�D�V�W�� �5�R�E�H�U�W �+�H�L�Q�O�H�L�Q���V �V�W�R�U�\ �
�%�\ �+�L�V �%�R�R�W�V�W�U�D�S�V�� ���„�Œ�‡�„�� 

is one of the more famous examples of the bootstrap paradox. The paradox 

�E�H�L�Q�J �L�I �D�Q �R�E�M�H�F�W �L�V �V�H�Q�W �W�R �W�K�H �S�D�V�W �D�Q�G �U�H�F�H�L�Y�H�G �D�Q�G �E�U�R�X�J�K�W �W�R �W�K�H �I�X�W�X�U�H �W�R 

�Z�K�H�U�H �L�W �Z�D�V �V�H�Q�W�� �W�K�H�Q �W�K�H �R�U�L�J�L�Q �R�I �W�K�H �R�E�M�H�F�W �L�V �O�R�V�W�� �6�L�P�L�O�D�U �L�V�V�X�H�V�� �W�K�R�X�J�K 

�Q�R�W �D�V �G�U�D�V�W�L�F �D�U�L�V�H �I�U�R�P �V�H�Q�G�L�Q�J �L�Q�I�R�U�P�D�W�L�R�Q �E�D�F�N ���W�K�R�X�J�K�� �R�Q�H �F�R�X�O�G �D�U�J�X�H�� 

that both cases materially change the past in such a way that the second law 

�R�I �W�K�H�U�P�R�G�\�Q�D�P�L�F�V �L�V �Y�L�R�O�D�W�H�G���� �$ �J�U�R�Z�L�Q�J �D�P�R�X�Q�W �R�I �P�D�L�Q�V�W�U�H�D�P �4�O�P�V �K�D�Y�H 

examined both stable and unstable time  loops. These stable time  �O�R�R�S�V ���R�U 

�D�X�J�P�H�Q�W�D�W�L�Y�H �U�H�F�X�U�V�L�R�Q�V�� �D�U�H �S�U�R�E�D�E�O�\ �E�H�V�W �N�Q�R�Z�Q �L�Q �W�K�H �P�R�Y�L�H �V�H�U�L�H�V Termi-

nator  ���„�Œ�‹�‡���…�ƒ�„�ˆ���� �–�Q �W�K�H�V�H �P�R�Y�L�H�V �H�D�F�K �D�W�W�H�P�S�W �W�R �V�W�R�S �W�K�H �F�R�Q�V�H�T�X�H�Q�F�H�V �R�I 

�W�K�H �I�X�W�X�U�H ���W�K�H �W�U�D�Y�H�O�H�U���V �S�U�H�V�H�Q�W�� �D�F�W�X�D�O�O�\ �F�R�Q�W�U�L�E�X�W�H �W�R �W�K�D�W �I�X�W�X�U�H �L�Q �W�K�D�W �W�K�H 

�4�O�P���V �S�U�R�W�D�J�R�Q�L�V�W�V �P�D�\ �F�K�D�Q�J�H �W�K�H �G�D�W�H �R�I �W�K�H �F�D�W�D�V�W�U�R�S�K�L�F �I�X�W�X�U�H �H�Y�H�Q�W�� �E�X�W 

this event nevertheless always occurs. Otherwise put, the Terminator series 

�L�V �D�P�E�L�J�X�R�X�V �D�V �W�R �Z�K�H�W�K�H�U �W�K�H �U�H�D�V�R�Q �Z�K�\ �M�X�G�J�P�H�Q�W �G�D�\ �R�U �W�K�H �U�L�V�H �R�I �D 

�P�D�O�H�Y�R�O�H�Q�W �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �K�D�V always already happened because of the 

�V�W�U�X�F�W�X�U�H �R�I �W�L�P�H ���L���H���� �I�D�W�H �F�D�Q �R�Q�O�\ �E�H �S�R�V�W�S�R�Q�H�G �Q�R�W �F�D�Q�F�H�O�H�G�� �R�U �E�H�F�D�X�V�H 

such an event is a historical inevitability.

The past, taken as a process to be manipulated, is added to the future that 

always was but, from the perspective of the manipulator, events seem to 

occur in a generally novel way. In this sense, origin becomes a moot point at 

least when considered in a material sense. It is the exploration of the conse -

quences that ultimately matters in bootstrapping rather than determining the 

�O�L�P�L�W�V �R�I �W�K�H �F�D�S�D�E�L�O�L�W�\ �W�R �P�D�Q�L�S�X�O�D�W�H�� �(�[�S�O�R�U�D�W�L�R�Q �Z�R�X�O�G �U�H�T�X�L�U�H �G�H�W�H�U�P�L�Q�L�Q�J 

�W�K�H �F�R�K�H�U�H�Q�W �O�L�P�L�W�V �R�I �W�K�H �O�R�R�S���V �E�R�X�Q�G�D�U�\ �R�U �W�K�H �4�H�O�G �R�I �P�D�Q�L�S�X�O�D�W�L�R�Q �R�U�� �W�K�H 
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degree to which one explores before turning onto that process of exploration 

to augment it. That is, at some point the time traveler has to decide what vari -

ables to take into account in order to change the future, changes the traveler 

�F�D�Q �R�Q�O�\ �W�K�H�Q �U�H�J�L�V�W�H�U �E�\ �J�R�L�Q�J �E�D�F�N �W�R �W�K�H �I�X�W�X�U�H�� �%�\ �U�H�P�D�L�Q�L�Q�J �W�R�R �O�R�F�D�O�� �W�K�H 

�P�D�Q�L�S�X�O�D�W�L�R�Q �R�I �W�K�H �S�U�R�F�H�V�V�H�V �R�I �W�K�R�X�J�K�W �L�V �V�D�I�H�U �E�X�W �P�R�U�H �P�\�R�S�L�F ���V�X�F�K �D�V �L�Q 

�W�K�H �F�D�V�H �R�I �W�K�H �4�O�P Primer, �…�ƒ�ƒ�‡�� �D�Q�G �D�O�W�H�U�L�Q�J �W�K�H �S�D�V�W �W�R�R �P�X�F�K �P�D�\ �Y�H�U�\ �Z�H�O�O 

lead to the opposite problem. In Primer, a group of friends discovers how to 

�W�U�D�Y�H�O �W�Z�H�Q�W�\ �P�L�Q�X�W�H�V �E�D�F�N �L�Q �W�L�P�H�� �2�Q�H �R�I �W�K�H �4�O�P���V �F�K�D�U�D�F�W�H�U�V �G�H�F�L�G�H�V �W�R �X�V�H 

this to socially engineer the present by recording conversations and by giving 

his past self- advantageous information.

The problem of origin, or determining an ultimately stable ground, is replaced 

�E�\ �K�R�U�L�]�R�Q�� �R�U �O�R�F�D�W�L�R�Q�� �Z�K�L�F�K �D�U�H �G�H�W�H�U�P�L�Q�H�G �W�K�U�R�X�J�K �D�F�W�L�R�Q�� �+�H�Q�F�H�� �W�K�L�V �L�V 

�Z�K�\ �6�F�K�H�O�O�L�Q�J�� �Z�K�R �V�W�X�G�L�H�G �X�Q�G�H�U �)�L�F�K�W�H �E�X�W �E�U�R�N�H �D�Z�D�\ �I�U�R�P �K�L�P �R�Y�H�U �W�K�H 

�O�D�W�W�H�U���V �G�L�V�P�L�V�V�D�O �R�I �P�D�W�H�U�L�D�O �Q�D�W�X�U�H�� �G�H�Q�L�H�V �W�K�D�W �W�K�H�U�H �L�V �D�Q�\ �V�L�Q�J�X�O�D�U �P�D�W�H�U�L�D�O 

origin as such: T�K�H�U�H �L�V �Q�R �V�H�H�G �F�R�U�Q �I�U�R�P �Z�K�L�F�K �D�O�O �W�K�L�Q�J�V �V�S�U�L�Q�J�� �:�K�D�W���V �L�Q�W�H�U-

esting here is that in stories of time loops, whether stable or unstable, thought 

is an exception or a process which is minimally material in such a way that the 

�U�H�F�R�U�G�L�Q�J �R�I �S�D�V�W �O�R�R�S�V �L�V �Q�R�W �V�H�H�Q �D�V �D �W�K�H�U�P�R�G�\�Q�D�P�L�F �Y�L�R�O�D�W�L�R�Q�� �–�Q �W�K�H �4�O�P 

�(�G�‘�H���R�I���7�R�P�R�U�U�R�Z�����…�ƒ�„�‡���� the iterations of the loops is retained even after it is 

�F�O�R�V�H�G ���E�H�F�D�X�V�H �R�I �D�Q �D�E�V�R�U�S�W�L�R�Q �R�I �D�O�L�H�Q �E�L�R�O�R�J�\���� �–�Q �W�K�H �4�O�P�� �D �P�L�O�L�W�D�U�\ �R�]�F�H�U 

is exposed to the blood of a temporally-altering alien species and relives the 

same day of a doomed battle over, and over again. His death resets the day, 

and he alone retains the memories of what happened, in order to attempt 

�Y�D�U�L�R�X�V �V�W�U�D�W�H�J�L�H�V �W�R �H�Q�G �W�K�H �Z�D�U�� �%�X�W �D�Q �L�Q�W�H�U�H�V�W�L�Q�J �W�H�Q�V�L�R�Q �R�I �W�K�H �4�O�P�� 

despite and because of its repetition, is in the question  of how many iterations 

the protagonist has gone through before the iteration we see treated as if it 

�L�V �Q�R�Y�H�O�� �7�K�H �4�O�P �F�R�Q�V�W�D�Q�W�O�\ �V�K�L�I�W�V �W�K�H �S�D�U�D�P�H�W�H�U�V �R�I �V�H�O�I���D�X�J�P�H�Q�W�D�W�L�R�Q �Z�K�L�O�H 

it openly displays the repetition of certain events as leading to the main char -

�D�F�W�H�U���V �K�R�Q�L�Q�J �R�I �K�L�V �F�R�P�E�D�W �D�E�L�O�L�W�L�H�V�� �$�W �R�W�K�H�U �W�L�P�H�V �L�W �L�V �R�E�I�X�V�F�D�W�H�G �Z�K�H�W�K�H�U�� 

and how many times, painful or banal scenes have already occurred to him.

�7�K�H �4�O�P Source Code ���…�ƒ�„�„�� isolates consciousness in a similar fashion, which 

�L�V �Z�K�\ �L�W �Z�D�V �G�L�V�F�X�V�V�H�G �E�\ �*�U�D�Q�W ���…�ƒ�„�„�� �D�W �W�K�H �R�S�H�Q�L�Q�J �R�I �K�L�V �W�D�O�N �H�Q�W�L�W�O�H�G �
�7�K�H 

Natural History of the Mind .” �–�Q �W�K�H �4�O�P�� �W�K�H �F�U�H�D�W�R�U�V �R�I �D �W�L�P�H �W�U�D�Y�H�O �G�H�Y�L�F�H 

�E�H�O�L�H�Y�H �W�K�H�\ �D�U�H �V�H�Q�G�L�Q�J �D �F�R�Q�V�F�L�R�X�V�Q�H�V�V �E�D�F�N �L�Q �W�L�P�H ���L�Q�W�R �D�Q�R�W�K�H�U �S�H�U�V�R�Q���V 

�E�R�G�\�� �Z�K�H�Q �W�K�H�\ �D�U�H �L�Q �I�D�F�W �F�U�H�D�W�L�Q�J �D�Q �D�O�W�H�U�Q�D�W�H �X�Q�L�Y�H�U�V�H �D�V �W�K�H �D�G�G�L�W�L�R�Q 

or supplanting of the consciousness alters the actuality into another future. 

In this sense, it is somewhat ambiguous whether they are stating that time 

travel is impossible or if even the addition of consciousness to a past leads to 

a branching theory of time travel, and the universe is redirected. Grant takes 

�W�K�L�V �D�V �D�Q �L�O�O�X�V�W�U�D�W�L�R�Q �R�I �L�G�H�D�O�L�V�P���V �D�G�Y�D�Q�W�D�J�H �R�Y�H�U �U�H�D�O�L�V�P�� �Q�D�P�H�O�\�� �W�K�D�W �L�G�H�D�O-

�L�V�P �L�V �Q�R�W �R�S�S�R�V�H�G �W�R �U�H�D�O�L�V�P �E�X�W �H�P�S�K�D�V�L�]�H�V �W�K�H �U�H�D�O�L�W�\ �R�I �W�K�H �L�G�H�D��
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�%�X�W���K�R�Z���G�R���W�K�H�V�H���V�S�H�F�X�O�D�W�L�Y�H���H�[�H�U�F�L�V�H�V���U�H�O�D�W�H���W�R���Q�H�R�U�D�W�L�R�Q�D�O�L�V�P�"���–�I���W�K�H�U�H���L�V���D��

binding theme between the pragmatism of Charles S. Pierce, Robert Bran -

dom, Mark Wilson etc. and the futural or accelerationist tendencies of Reza 

Negarestani, Nick Srnicek, Alex Williams, Peter Wolfendale and others, it is the 

willingness to treat the past as material to be transformed and augmented 

�W�R���F�U�H�D�W�H���D���I�X�W�X�U�H�����:�K�L�O�H���S�U�D�J�P�D�W�L�V�P���L�V���R�I�W�H�Q���G�H�F�U�L�H�G���I�R�U���E�H�L�Q�J���L�Q�V�X�]�F�L�H�Q�W�O�\��

radical, accelerationism, is decried for forgetting the present for the sake of 

the future. A certain amount of philosophical discomfort arises following both 

projects’ admitting the open manipulation of the past in constructing a future. 

All philosophy is grave-robbery but while some projects display these spoils as 

already relevant consequences in and of themselves, for neorationalism and 

accelerationism, it is far better to play Dr. Frankenstein, to treat the past as 

materials for something else altogether.

�7�K�H���S�O�D�\�L�Q�J���R�X�W���R�I���F�R�Q�V�H�T�X�H�Q�F�H�V���W�D�N�H�V���R�Q���D���G�L�•�H�U�H�Q�W���I�X�Q�F�W�L�R�Q�����V�L�Q�F�H���Z�H��

have no knowledge of the future but only meta-cognitive rules and opera -

tions to check our explorations and navigations according to our capacities 

and wagers (as opposed to origins and ends). The interesting tension is how 

conceptually determined capacities and wagers are from the point at which we 

�4�Q�G���R�X�U�V�H�O�Y�H�V�����D���S�R�L�Q�W���Z�K�L�F�K���L�V���R�I���F�R�X�U�V�H���D�U�E�L�W�U�D�U�\���E�X�W���R�Q�O�\���E�H�I�R�U�H���Z�H���D�G�P�L�W��

that our self-augmentation took serious hold of its place. This strange place, 

�W�K�L�V���D�O�L�H�Q�D�W�H�G���K�R�P�H�����L�V���K�R�Z���5�H�]�D���1�H�J�D�U�H�V�W�D�Q�L���U�H�F�H�Q�W�O�\���R�S�H�Q�H�G���K�L�V���W�D�O�N���
�:�K�D�W��

�3�K�L�O�R�V�R�S�K�\���'�R�H�V���W�R���W�K�H���0�L�Q�G������

�7�K�H���L�G�H�D�O���D�L�P���R�I���S�K�L�O�R�V�R�S�K�L�]�L�Q�J���L�V���W�R���E�H�F�R�P�H���U�H�5�H�F�W�L�Y�H�O�\���D�W���K�R�P�H���L�Q���W�K�H��

full complexity of the multi-dimensional conceptual system in terms of 

�Z�K�L�F�K���Z�H���V�X�•�H�U�����W�K�L�Q�N�����D�Q�G���D�F�W�����–���V�D�\���
�U�H�5�H�F�W�L�Y�H�O�\” because there is a sense 

in which, by the sheer fact of leading an unexamined, but conventionally 

�V�D�W�L�V�I�\�L�Q�J���O�L�I�H�����Z�H���D�U�H���D�W���K�R�P�H���L�Q���W�K�L�V���F�R�P�S�O�H�[�L�W�\�����–�W���L�V���Q�R�W���X�Q�W�L�O���Z�H���K�D�Y�H��

eaten the apple with which the serpent philosopher tempts us, that we 

begin to stumble on the familiar and to feel that haunting sense of aliena -

tion which is treasured by each new generation as its unique possession. 

This alienation, this gap between oneself and one’s world, can only be 

�U�H�V�R�O�Y�H�G���E�\���H�D�W�L�Q�J���W�K�H���D�S�S�O�H���W�R���W�K�H���F�R�U�H�����I�R�U���D�I�W�H�U���W�K�H���4�U�V�W���E�L�W�H���W�K�H�U�H���L�V��

no return to innocence. There are many anodynes, but only one cure. We 

�P�D�\���S�K�L�O�R�V�R�S�K�L�]�H���Z�H�O�O���R�U���L�O�O�����E�X�W���Z�H���P�X�V�W���S�K�L�O�R�V�R�S�K�L�]�H�������6�H�O�O�D�U�V���„�Œ�Š�ˆ�����…�Œ�ˆ����

Time travel, as a genre, attempts to reconcile the arrow of time and our non-

linear experiences of time or, what appear as asymmetrical forces of causa -

tion, our ignorance of those causes, and our powers of manipulation over the 

future and the past. Nick Land’s short piece �7�H�P�S�O�H�[�L�W�\��argues that this recon -

ciliation demonstrates that the very notion of travel is a misnomer, and states 

that one should focus on templexity. Templexity is indistinguishable from real 

recursion and is the auto-productive nature of time as general entropic dissi -

�S�D�W�L�R�Q�����/�D�Q�G���…�ƒ�„�‡�����‡���� However, as Land notes, negentropic exceptions appear 
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as local productivities; life for instance is a highly complex and productive 

instance of chaos which would seem to run against the general wave of cos -

�P�R�O�R�J�L�F�D�O���G�H�F�D�\���R�U���V�W�D�W�L�V�W�L�F���5�D�W�W�H�Q�L�Q�J�����%�X�W�����D�V���/�D�Q�G���H�P�S�K�D�V�L�]�H�V�����Q�H�J�H�Q�W�U�R�S�\��

is just a case of uneven distribution and not physical exception. Though, as is 

evident in both his past and present works, Land is less concerned with trac -

ing the physical consequences of loops and more interested in how loops as 

�4�F�W�L�R�Q�V���F�R�P�H���W�R���K�D�Y�H���D���O�L�I�H���R�I���W�K�H�L�U���R�Z�Q�����/�D�Q�G���L�V���O�H�V�V���L�Q�W�H�U�H�V�W�H�G���L�Q���W�K�H���N�L�Q�G���R�I��

augmentation that takes place and more in how loops or recursion pass from 

an ideal to a real state (if such division can be held to begin with, i.e., if the 

ideal can be taken to be the future , which has not yet returned to the present).

One must be careful in establishing a correlation between positive and nega -

tive feedback and virtuous and vicious circles too quickly. Since both virtuous -

ness and viciousness are augmentative, they can both be viewed as having 

�S�R�V�L�W�L�Y�H���I�H�H�G�E�D�F�N���T�X�D�O�L�W�L�H�V�����L�Q���W�K�D�W���E�R�W�K���D�U�H���D�G�G�L�W�L�Y�H���L�W���L�V���R�Q�O�\���W�K�D�W���Y�L�F�L�R�X�V�Q�H�V�V��

and virtuousness are qualitative judgments made from a position exterior to 

�W�K�H���F�\�F�O�H�V���W�K�H�P�V�H�O�Y�H�V�����–�W���L�V���W�K�L�V���P�D�N�L�Q�J���U�H�D�O���W�K�D�W��manifests as a problem for 

�Q�H�R�U�D�W�L�R�Q�D�O�L�V�P�����D�O�E�H�L�W���L�Q���D���G�L�•�H�U�H�Q�W���U�H�J�L�V�W�H�U, one that the simulations of time  

travel hyperbolically illustrate (particularly given the destruction of origin and 

the importance of self-manipulation as augmentation).

Consequent Futures

The philosophical and political relevance of a future to be constructed is 

central to the work of neorationalism as well as its more recent political and 

theoretical alliances (whether accelerationist, transmodernist, Promethean , 

�R�U���[�H�Q�R�I�H�P�L�Q�L�V�W�������–�Q�V�W�H�D�G���R�I���D�Q���H�T�X�L�Y�R�F�D�W�L�R�Q���R�I���I�X�W�X�U�L�W�\���D�Q�G���L�Q�H�Y�L�W�D�E�L�O�L�W�\����

Negarestani and Wolfendale assert that the future is a positive project in the 

sense that one should neither admit to a present merely of better failures, nor 

to a past of genealogical guilt, but to an operable progressiveness. Given this 

�L�W���L�V���Q�R�W���X�Q�V�X�U�S�U�L�V�L�Q�J���W�K�D�W���I�R�U���1�H�J�D�U�H�V�W�D�Q�L�����…�ƒ�„�‡�����D�Q�G���:�R�O�I�H�Q�G�D�O�H�����…�ƒ�„�ƒ�������+�H�J�H�O���V��

model of history and of the development of self-consciousness as a historical 

project, is central to pursuing a universalist notion of reason that attempts to 

be directed  towards the future .

�$�V���5�R�U�\���-�H�•�V�����…�ƒ�„�…�����Q�R�W�H�V�����W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���W�H�P�S�R�U�D�O�L�W�\���L�Q���+�H�J�H�O���K�D�V���E�H�H�Q��

repeatedly emphasized, particularly in its early French reception (by Kojève 

�D�Q�G���.�R�\�U�H�����W�K�U�R�X�J�K���W�K�H���S�U�H�V�H�Q�W���Z�L�W�K���4�J�X�U�H�V���V�X�F�K���D�V���&�D�W�K�H�U�L�Q�H���0�D�O�D�E�R�X���D�Q�G��

Slavoj �ä�L�å�H�N. Across these readings a tension exists between the restlessness 

or productivity of time, and the thinkability of time, requiring its stoppage or 

�5�D�W�W�H�Q�L�Q�J���R�X�W���Y�L�D���
the end of history .”���$�V���-�H�•�V���G�H�P�R�Q�V�W�U�D�W�H�V�����+�H�J�H�O���V���W�H�P�S�R�U�D�O-

ity is taken to be ontological primordial for Koyre , whereas it is collective and 

anthropological for Kojève. Malabou attempts to navigate between con -

�V�W�U�X�F�W�H�G���W�L�P�H���D�Q�G���5�D�W�O�\���Q�D�Y�L�J�D�W�H�G���K�L�V�W�R�U�\���L�Q���K�L�J�K�O�L�J�K�W�L�Q�J���S�O�D�V�W�L�F�L�W�\�����D�V���D���P�H�D�Q�V��
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of attempting to discern the present import of the �W�R���F�R�P�H, or �Z�K�D�W���Z�H���Z�L�O�O���V�H�H. 

�+�R�Z�H�Y�H�U�����–���Z�R�X�O�G���D�U�J�X�H���W�K�D�W���L�Q���7�K�H���)�X�W�X�U�H���R�I���+�H�‘�H�O,���0�D�O�D�E�R�X�����…�ƒ�ƒ�‡�����U�H�S�H�D�W�V��

the strange dualism that Kojève constructed with Hegel’s system in order to 

separate the human from nature or philosophy from science.

�–�Q���P�D�Q�\���V�H�Q�V�H�V���1�H�J�D�U�H�V�W�D�Q�L���V���U�H�D�G�L�Q�J���R�I���+�H�J�H�O���P�D�L�Q�W�D�L�Q�V���D���G�X�D�O�L�W�\���E�X�W���L�Q���D��

methodological or non-absolute sense following his Sellarsian commitments. 

Thus while Negarestani takes up the socially constructed aspect of Kojève’s 

reading as determining the path of time, Negarestani would not locate this 

determination primarily in terms of mutual recognition but in the augmenta -

tion or inhumanization of time via reason. Negarestani de-phenomenologizes 

the Kojèvean reading and reforms it to resemble a more Koyrean or Wahlian 

�S�H�U�V�S�H�F�W�L�Y�H�����–�Q���H�V�V�H�Q�F�H���1�H�J�D�U�H�V�W�D�Q�L���U�H���V�X�E�M�H�F�W�L�4�H�V���W�K�H���+�H�J�H�O�L�D�Q���F�R�Q�V�W�U�X�F�W�L�R�Q��

of reason but via an inhuman notion of the subject .1 Negarestani approaches 

�W�K�L�V���Y�H�U�V�L�R�Q���R�I���+�H�J�H�O�L�D�Q�L�V�P���L�Q���K�L�V���W�H�[�W���
�/�D�E�R�U���R�I���W�K�H���–�Q�K�X�P�D�Q�����E�\���D�U�J�X�L�Q�J���I�R�U���D��

�S�D�U�W�L�F�X�O�D�U���U�H�D�G�L�Q�J���R�I���G�H�V�W�L�Q�\�����+�H���Z�U�L�W�H�V��

Destiny expresses the reality of time as always in excess of and asymmet -

rical to origin; in fact, as catastrophic to it. But destination is not exactly 

�D���V�L�Q�J�O�H���S�R�L�Q�W���R�U���D���W�H�U�P�L�Q�D�O���J�R�D�O�����L�W���W�D�N�H�V���V�K�D�S�H���D�V���W�U�D�M�H�F�W�R�U�L�H�V�����$�V���V�R�R�Q���D�V��

a manifest destination is reached or takes place, it ceases to govern the 

historical trajectory that leads to it, and is replaced by a number of newer 

�G�H�V�W�L�Q�D�W�L�R�Q�V���Z�K�L�F�K���E�H�J�L�Q���W�R���J�R�Y�H�U�Q���G�L�•�H�U�H�Q�W���S�D�U�W�V���R�I���W�K�H���W�U�D�M�H�F�W�R�U�\�����O�H�D�G-

�L�Q�J���W�R���L�W�V���U�D�P�L�4�F�D�W�L�R�Q���L�Q�W�R���P�X�O�W�L�S�O�H���W�U�D�M�H�F�W�R�U�L�H�V�������1�H�J�D�U�H�V�W�D�Q�L���…�ƒ�„�‡�D�����‡�ˆ�„��

�–�Q���I�X�U�W�K�H�U���D�U�W�L�F�X�O�D�W�L�Q�J���W�K�H���I�X�Q�F�W�L�R�Q�D�O���D�V�S�H�F�W���R�I���W�K�L�V���U�H�Y�L�V�D�E�O�H���G�H�V�W�L�Q�\�����1�H�J�D�U-

estani examines his own relation to Hegel (as well as Kant and Sellars). Fol -

�O�R�Z�L�Q�J���+�H�J�H�O�����1�H�J�D�U�H�V�W�D�Q�L�����…�ƒ�„�‡�D�����‡�ˆ�‡�����D�U�J�X�H�V���W�K�D�W���U�H�D�V�R�Q���U�H�T�X�L�U�H�V���L�W�V���R�Z�Q��

constitutive self-determination. Contra ry to Hegel , he states that normativity 

�L�V���Q�R�W���F�R�P�S�R�V�H�G���R�I���H�[�S�O�L�F�L�W���Q�R�U�P�V���I�U�R�P���W�K�H���E�R�W�W�R�P���X�S�����1�H�J�D�U�H�V�W�D�Q�L���…�ƒ�„�‡�D����

�‡�ˆ�ˆ�������7�R���I�R�O�O�R�Z���+�H�J�H�O���W�R�R���F�O�R�V�H�O�\���L�Q���U�H�J�D�U�G�V���W�R���H�[�S�O�L�F�L�W���Q�R�U�P�V�����D�V���R�S�S�R�V�H�G���W�R��

the utilization of interventional norms) would be to ignore the regress in the 

setting up of norms as self-standing, of being the norm �
just because. ” Thus 

Negarestani points out another layer of recursive loops, that of question beg -

ging versus non-question begging. Hegel’s reliance on explicit norms begs the 

question since the proper augmentation which would distance the premise 

�I�U�R�P���W�K�H���F�R�Q�F�O�X�V�L�R�Q���L�V���D�E�V�H�Q�W�����*�H�Q�H�U�D�O�O�\�����W�K�H���G�L�]�F�X�O�W�\���I�R�U���1�H�J�D�U�H�V�W�D�Q�L���D�Q�G���W�K�H��

neorationalist project is how to grant reason its �
 proper autonomy ” without 

appearing to be making reason immune from non-reasonable egress in such 

a way that is, at its root, unreasonable or question begging. Negarestani’s 

answer is to combine pragmatism and functionalism, arguing that the linguis -

tic decomposition of thought, and the rational decomposition of nature, lead 

1	 One can also observe similarities between Negarestani’s emphasis on the future operat -

ing on the past in Hegel and Jean Hyppolite’s discussion of the future healing the past 

���V�H�H���+�\�S�S�R�O�L�W�H���„�Œ�Š�‡�����ˆ�…�ˆ����
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to a relation of thinking and doing that is gradual yet universally revisionary 

���1�H�J�D�U�H�V�W�D�Q�L���…�ƒ�„�‡�D�����‡�ˆ�‰����

While Negarestani argues that philosophy invents its own history in a par -

�W�L�F�X�O�D�U�O�\���+�H�J�H�O�L�D�Q���Y�H�L�Q�����W�K�H���H�V�V�H�Q�W�L�D�O���G�L�•�H�U�H�Q�F�H���E�H�W�Z�H�H�Q���+�H�J�H�O���D�Q�G���6�F�K�H�O�O-

ing’s model of time, is that the act of invention, the act of self-augmentation, 

uproots in a way that the view, the new horizon viewed, cannot be separated 

from history materialized. This is not to suggest, pace���?�L�@�H�N���V�����„�Œ�Œ�Š�����U�H�D�G�L�Q�J���R�I��

Schelling, that thought or will interrupts the ontological structure of the world 

�R�U���R�I���Q�D�W�X�U�H�����–�Q�V�W�H�D�G�����W�K�H���D�F�W���P�D�G�H���S�R�V�V�L�E�O�H���W�K�U�R�X�J�K���W�K�D�W���S�D�U�W�L�F�X�O�D�U���P�D�W�H�U�L�D�O��

world never fundamentally interrupts it, but re-orients it from that particular 

view. That is, the unknowability of the ultimate source of the re -orientation 

�G�R�H�V���Q�R�W���G�H�V�W�U�R�\���U�H�D�V�R�Q�����–�W���L�Q�G�L�F�D�W�H�V���W�K�D�W���H�[�S�H�U�L�H�Q�F�H���L�V���Q�R�W���W�K�H���E�D�V�H���R�I���U�H�D�V�R�Q��

but that experience always escorts reason. As Schelling puts it in �7�K�H���*�U�R�X�Q�G��

�L�Q�‘���R�I���3�R�V�L�W�L�Y�H���3�K�L�O�R�V�R�S�K�\����

Reason wants nothing other than its original content. This original con -

tent, however, possesses in its immediacy something contingent, which is 

and is not the immediate capacity to be; like-wise, being—the essence—as 

�L�W���L�P�P�H�G�L�D�W�H�O�\���S�U�H�V�H�Q�W�V���L�W�V�H�O�I���L�Q���U�H�D�V�R�Q�����L�V���D�Q�G���L�V���Q�R�W���E�H�L�Q�J�����–�W���L�V���Q�R�W���E�H�L�Q�J��

as soon as it moves, since it then transforms itself into a contingent being. 

���6�F�K�H�O�O�L�Q�J���…�ƒ�ƒ�Š�����„�†�‡��

Nature is not a solid ground or that which trumps self-augmentation for 

�6�F�K�H�O�O�L�Q�J�����E�X�W���D���V�O�R�Z�H�U���D�Q�G���P�R�U�H���V�W�X�E�E�R�U�Q���H�•�H�F�W���R�Q���W�K�H���K�R�U�L�]�R�Q���Y�L�H�Z�H�G���I�U�R�P��

�W�K�H���S�H�U�V�S�H�F�W�L�Y�H���R�I���W�K�H���W�K�L�Q�N�H�U�����7�K�H���G�L�•�H�U�H�Q�F�H���E�H�W�Z�H�H�Q���+�H�J�H�O���D�Q�G���6�F�K�H�O�O�L�Q�J��

�E�H�F�R�P�H�V���W�K�D�W���R�I���V�H�W�W�L�Q�J���W�K�H���I�R�U�P�H�U�V�����F�R�Q�4�G�H�Q�F�H���L�Q���W�K�H���D�P�R�X�Q�W���R�I���F�R�Q�F�H�S�W�X�D�O��

determination possible from one perspective , whereas for the latter, change 

in a position requires more attention to the ground one is standing (admit -

ting that ground’s synthesis) as well as recognizing the high cost of shifting 

positions. 

Otherwise put, Schelling errs on the side of analyzing the non-predicative 

weight of predication by which it functions, whereas Hegel further solidi -

�4�H�V���W�K�H���I�X�W�X�U�H���S�H�U�V�S�H�F�W�L�Y�H���D�Q�G���U�L�V�N�V���R�Y�H�U���F�R�Q�F�H�S�W�X�D�O�O�\���G�H�W�H�U�P�L�Q�L�Q�J���W�K�H���S�D�V�W��

and the present. As Negarestani put it in the talk quoted above, philosophy 

refuses to close the loop of its revenge against belief, against over-grounding. 

Again, Schelling worries about the labor of keeping the loop open where Hegel 

attempts to hold the circle (the loop) open till the last instance. 

�–�Q���W�K�L�V���U�H�J�D�U�G�����D�Q�G���W�R���U�H�W�X�U�Q���W�R���V�H�O�I���D�X�J�P�H�Q�W�D�W�L�R�Q�����W�K�H���H�V�V�H�Q�W�L�D�O���G�L�•�H�U�H�Q�F�H��

between Schelling and Hegel is the height from which both descend to redraw 

the perspective from which reason is working. Hegel reaches perhaps greater 

heights with the assistance of conceptual certainty (powered by negativ -

ity) before descending in order to redraw the reasoner ; where as in keeping 

experience alongside reason, Schelling makes structural wagers leaving 
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�H�[�S�H�U�L�H�Q�F�H���W�R���M�X�G�J�H���F�R�Q�F�H�S�W�X�D�O���R�Q�H�V���L�Q���W�K�D�W���S�D�U�W�L�F�X�O�D�U���Y�L�H�Z�����–�Q���R�W�K�H�U���Z�R�U�G�V����

Schelling emphasizes the local extrapolation , where as Hegel emphasizes the 

�J�O�R�E�D�O���G�H�F�R�P�S�R�V�L�W�L�R�Q�����–�I���S�K�L�O�R�V�R�S�K�\���L�V���D���W�L�P�H-travel device (as Negarestani 

�S�X�W�V���L�W�������W�K�H�Q���W�K�H���G�L�•�H�U�H�Q�W���D�S�S�U�R�D�F�K�H�V���W�R���W�K�H���U�H�O�D�W�L�R�Q���R�I���S�D�V�W���W�R���I�X�W�X�U�H�����R�U���W�K�H��

pragmatic and the speculative, is the locality chosen when one steps into the 

time machine. 

Conclusion

At a dinner party in early nineteenth century Berlin, Madame du Stael was 

speaking to Fichte. Fichte was hurriedly attempting to explain his philosophy 

of the �
�–” to her in a language that was not his own. After outlining his philoso -

phy, Stael responded that she completely understood, and that his philoso -

phy of the absolute �
�–”���F�R�X�O�G���E�H���H�[�S�O�D�L�Q�H�G���W�K�U�R�X�J�K���W�K�H���4�J�X�U�H���R�I���%�D�U�R�Q���Y�R�Q��

Münchhausen �����–�Q���R�Q�H���V�W�R�U�\�����L�Q���R�U�G�H�U���W�R���F�U�R�V�V���D���U�L�Y�H�U, Münchhausen grabbed 

his own sleeve and jumped over himself to cross the water (see Biennerhas -

�V�H�W�W���…�ƒ�„�†�����‹�…������

The image of bootstrapping, on the other hand, is often tied to the episode 

in which Münchhausen famously pulled himself out of the swamp by his own 

hair. Furthermore, the Münchhausen or Agrippean trilemma has been put 

�I�R�U�Z�D�U�G���E�\���3�D�X�O���)�U�D�Q�N�V�����…�ƒ�ƒ�Š�����D�V���W�K�H���F�H�Q�W�U�D�O���S�K�L�O�R�V�R�S�K�L�F�D�O���S�U�R�E�O�H�P���W�R���Z�K�L�F�K��

�*�H�U�P�D�Q���–�G�H�D�O�L�V�P���U�H�V�S�R�Q�G�V����

The trilemma consists of three problems of justifying reason’s capacities 

(or more generally any kind of knowledge) with three equally unsatisfactory 

�R�S�W�L�R�Q�V�����F�L�U�F�X�O�D�U�L�W�\�����R�U���W�K�D�W���H�Y�H�U�\���F�R�Q�V�H�T�X�H�Q�W���O�H�D�G�V���E�D�F�N���W�R���L�W�V���D�Q�W�H�F�H�G�H�Q�W������

regression (that for �H�Y�H�U�\���V�W�H�S�����H�Y�H�U�\���F�R�Q�V�H�T�X�H�Q�W���U�H�T�X�L�U�H�V���L�Q�4�Q�L�W�H�O�\���P�R�U�H��

�S�U�R�R�I�V�����D�Q�G���D�[�L�R�P�����Z�H���P�D�N�H���D���F�R�P�P�R�Q���V�H�Q�V�H���M�X�V�W�L�4�F�D�W�L�R�Q���W�R���Z�K�D�W���Z�H���D�U�H��

�F�O�D�L�P�L�Q�J���W�R���N�Q�R�Z���D�V���D�Q���D�[�L�R�P�������7�K�L�V���W�U�L�O�H�P�P�D���F�H�Q�W�H�U�V���R�Q���W�K�H���M�X�V�W�L�4�F�D�W�L�R�Q��

theory of knowledge, and it articulates thought as a disembodied and dema -

terialized activity. But just as an explicit notion of norms functioning from the 

bottom up begs the question, a notion of materiality or embodiment threat -

ens to be even more vague, and this is why embodiment should be thought 

of in terms of location, of the local interpretation of deeper nested levels of 

materiality.

�–�Q���W�K�H���V�D�P�H���Z�D�\�����W�K�H���4�J�X�U�H���R�I��Münchhausen is not merely a critique of all 

appeal to bootstrapping as ideal or non-embodied ; it points out that even 

virtuous circularity often elides the question of embodiment by relegating 

it to the space of nature as determined by the sciences alone. However, this 

dismissal of the space of reason leads often to a reliance upon the given over 

�D�J�D�L�Q�V�W���D�Q�\���Q�R�W�L�R�Q���R�I���D�X�J�P�H�Q�W�D�W�L�R�Q�����V�F�L�H�Q�W�L�4�F���R�U���U�D�W�L�R�Q�D�O���R�U���R�W�K�H�U�Z�L�V�H�������$�V��

�%�U�D�V�V�L�H�U���Z�U�L�W�H�V���L�Q���
�3�U�R�P�H�W�K�H�D�Q�L�V�P���D�Q�G���L�W�V���&�U�L�W�L�F�V����
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Since cognitive objectivation is conditioned by human existence, human 

beings cannot know themselves in the same way in which they know 

other objects. Doing so would require objectivating the condition of 

objectivation, which would be, as Arendt says, like trying to jump over our 

�R�Z�Q���V�K�D�G�R�Z�������%�U�D�V�V�L�H�U���…�ƒ�„�‡�����‡�Š�‰��

Following Arendt’s Heideggerian trajectory, Brassier goes on to argue that 

�D�Q�W�L���3�U�R�P�H�W�K�H�D�Q�L�V�P���D�W�W�H�P�S�W�V���W�R���G�H�I�H�Q�G���D�Q���X�Q�D�O�W�H�U�D�E�O�H���K�X�P�D�Q���H�V�V�H�Q�F�H����

Those who would claim that the human is alterable are, like Fichte, erasing the 

�G�L�•�H�U�H�Q�F�H���E�H�W�Z�H�H�Q���W�K�H���P�D�G�H���D�Q�G���W�K�H���J�L�Y�H�Q�����R�U���P�R�U�H���Z�L�G�H�O�\���E�H�W�Z�H�H�Q���W�K�H���L�G�H�D�O��

�D�Q�G���W�K�H���U�H�D�O�����W�R���E�H�J���V�N�H�S�W�L�F�D�O���U�H�S�U�R�D�F�K�����–�Q���T�X�H�V�W�L�R�Q�L�Q�J���E�X�W���Q�R�W���G�H�V�W�U�R�\�L�Q�J���R�U��

�G�H�F�R�Q�V�W�U�X�F�W�L�Q�J���W�K�H���E�R�R�W�V�W�U�D�S���O�R�J�L�F���K�H�U�H�����–���D�P—against Arendt —stressing the 

importance of the embodiment that accompanies the leap, and not the impos -

sibility of the leap itself away from the given.

Here, it is not the augmentative capacities of looping  that  are in question, 

�E�X�W���K�R�Z���R�Q�H���H�[�S�O�D�L�Q�V���D�Q�G���X�Q�G�H�U�V�W�D�Q�G�V���W�K�H���U�D�P�L�4�F�D�W�L�R�Q�V���R�I���W�K�H���S�R�L�Q�W���R�I���H�Q�W�U�\��

���Z�K�D�W���L�Q���W�K�H���4�F�W�L�R�Q�D�O���V�W�R�U�L�H�V���D�Q�G���4�O�P�V���P�H�Q�W�L�R�Q�H�G���D�E�R�Y�H���Z�R�X�O�G���E�H���W�K�H���V�H�H�P-

ingly impossible advent of the machine as well as the egregious amounts of 

energy needed to generate the beginning of the temporal journey). Thus , 

�Z�K�L�O�H���–���D�J�U�H�H���W�R���W�K�H���O�L�P�L�W�D�W�L�R�Q�V���R�I���L�Q�V�W�U�X�P�H�Q�W�D�O�L�W�\�����Z�K�L�F�K���+�H�L�G�H�J�J�H�U���K�L�P�V�H�O�I��

endorsed, these are not due to a particular limit of human access to the 

human, but due to a skeptical and naturalistic monism ; where as constraints 

�R�I���O�R�F�D�W�L�R�Q���D�Q�G���H�Q�H�U�J�H�W�L�F���H�[�S�H�Q�G�L�W�X�U�H���D�U�H���Q�R�W���K�X�P�D�Q���V�S�H�F�L�4�F�����L���H�������Q�R�W���D���I�R�U�P��

�R�I���S�D�U�W�L�F�X�O�D�U���K�X�P�D�Q���4�Q�L�W�X�G�H�����$�W���W�K�H���V�D�P�H���W�L�P�H�����W�K�H���E�R�R�W�V�W�U�D�S���O�R�J�L�F���D�S�S�O�L�H�V���D��

�S�D�U�W�L�F�X�O�D�U���I�R�U�P���R�I���V�N�H�S�W�L�F�L�V�P���W�R���W�K�H���V�N�H�S�W�L�F�D�O���U�H�V�S�R�Q�V�H�����V�S�H�F�L�4�F�D�O�O�\���W�R���K�X�P�D�Q��

capacities �� Our location, or perspectival �
 closeness” to our own capacities, 

blinds us destructively and constructively, as we attempt to explain our rare (if 

not unique) cognitive capabilities, this explanation itself actively unfolds those 

capacities.

Schelling’s focus on the measuring of consequents or on futures by their 

consequents is an attempt to de-relativize context which, viewed from the 

other side, could be taken as naturalizing the �W�U�D�Q�V��, of attempting to identify 

the cost of navigation , and of having perspectives. This cost is not to be taken 

�D�V���H�L�W�K�H�U���R�Q�W�R�O�R�J�L�F�D�O���4�Q�L�W�X�G�H���R�U���D�V���D���U�H�D�V�R�Q���W�R���K�D�O�W���D�O�O���F�R�Q�V�W�U�X�F�W�L�Y�H���P�R�Y�H�P�H�Q�W����

but as an endorsement of the necessity and instability of ground, and the 

�Q�H�F�H�V�V�L�W�\���D�Q�G���L�Q�V�X�]�F�L�H�Q�F�\���R�I���Q�D�Y�L�J�D�W�L�R�Q�����%�\���6�F�K�H�O�O�L�Q�J���V���D�F�F�R�X�Q�W�����D�Q�G���D�J�D�L�Q�V�W��

much contemporary dogma, idealism is the simultaneous simulation and 

deployment of the consequences of bootstrap logic that is fully embodied in a 

material nature.
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�%�U�D�L�Q���7�K�H�R�U�\���%�H�W�Z�H�H�Q��
�8�W�R�S�L�D���D�Q�G���'�\�V�W�R�S�L�D�� 
Neuronormativity Meets 
the Social Brain  

Charles T. Wolfe

The brain in its plasticity and inherent “sociality”  can 

�E�H���S�U�R�F�O�D�L�P�H�G���D�Q�G���S�U�R�M�H�F�W�H�G���D�V���D���U�H�Y�R�O�X�W�L�R�Q�D�U�\���R�U�J�D�Q����

�)�D�U���I�U�R�P���W�K�H���R�O�G���U�H�D�F�W�L�R�Q�V���Z�K�L�F�K���R�S�S�R�V�H�G���W�K�H���D�X�W�K�H�Q-

�W�L�F�L�W�\���R�I���S�R�O�L�W�L�F�D�O���W�K�H�R�U�\���D�Q�G���S�U�D�[�L�V���W�R���W�K�H���G�D�Q�J�H�U�R�X�V��

naturalism of “cognitive science” �����Z�L�W�K���L�P�D�J�H�V���R�I���P�H�Q��

�L�Q���Z�K�L�W�H���F�R�D�W�V�����W�K�H���5�$�1�'���&�R�U�S�R�U�D�W�L�R�Q���R�U���P�L�O�L�W�D�U�\���/�6�'��

�H�[�S�H�U�L�P�H�Q�W�V�������U�H�F�H�Q�W���G�H�F�D�G�H�V���K�D�Y�H���V�K�R�Z�Q���X�V���V�R�P�H���R�I��

the potentiality of the social brain�����9�\�J�R�W�V�N�\�����1�H�J�U�L����

and �9�L�U�Q�R�������–�V���W�K�H���E�U�D�L�Q���V�R�P�H�K�R�Z���L�Q�K�H�U�H�Q�W�O�\���D���X�W�R�S�L�D�Q��

�W�R�S�R�V�"���–�I���L�Q���V�R�P�H���H�D�U�O�L�H�U���S�D�S�H�U�V���–���V�R�X�J�K�W���W�R���G�H�I�H�Q�G��

�Q�D�W�X�U�D�O�L�V�P���D�J�D�L�Q�V�W���W�K�H�V�H���U�H�D�F�W�L�R�Q�V�����K�H�U�H���–���F�R�Q�V�L�G�H�U��

�D���Q�H�Z���F�K�D�O�O�H�Q�J�H�����W�K�H���U�H�F�H�Q�W�O�\���H�P�H�U�J�H�G���G�L�V�F�L�S�O�L�Q�H�V���R�I��

neuronormativity �����Z�K�L�F�K���V�H�H�N���L�Q���W�K�H�L�U���R�Z�Q���Z�D�\���W�R���R�Y�H�U-

�F�R�P�H���W�K�H���Q�D�W�X�U�H���Q�R�U�P�D�W�L�Y�L�W�\���G�L�Y�L�G�H�����7�K�L�V���L�V���W�K�H���W�D�V�N���R�I��

a materialist brain theory today. 
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�7�K�H���6�H�W�X�S�����+�R�U�Q�V���R�I���D���'�L�O�H�P�P�D��

�7�K�H�U�H �L�V �D �O�L�Q�J�H�U�L�Q�J �]�R�Q�H �R�I �Z�K�D�W �R�Q�H �P�L�J�K�W �W�K�L�Q�N �R�I �D�V �V�R�U�H �F�R�J�Q�L�W�L�Y�H �P�X�V�F�O�H 

tissue in the area of materialism. It is an area of both contested territory and 

�L�Q �V�R�P�H �F�D�V�H�V�� �D �N�L�Q�G �R�I �S�D�W�K�R�V �R�I �G�L�V�W�D�Q�F�H �R�I �W�K�H �
�8�J�K�� �.�H�H�S �W�K�D�W �W�K�L�Q�J �D�Z�D�\ 

�I�U�R�P �P�H���� �V�R�U�W�� �– �K�D�Y�H �L�Q �P�L�Q�G �W�K�H �F�R�P�E�L�Q�D�W�L�R�Q �R�I �P�D�W�H�U�L�D�O�L�V�P �D�V �D�Q �H�P�D�Q�F�L-

�S�D�W�R�U�\ �V�R�F�L�R���S�R�O�L�W�L�F�D�O �S�U�R�M�H�F�W ���Z�K�L�F�K �Q�H�H�G �Q�R�W �E�H �F�R�Q�V�W�U�X�H�G �L�Q �V�W�U�L�F�W�O�\ �0�D�U�[��

�(�Q�J�H�O�V �W�H�U�P�V�� �L�I �Z�H �W�K�L�Q�N �R�I �/�X�F�U�H�W�L�X�V �H�W �D�O���� �D�Q�G �D�V �D �F�R�O�G���K�H�D�U�W�H�G �
�V�S�R�Q�W�D�Q�H-

ous philosophy of the men in white coats,” e.g., nefarious neurophilosophers. 

�)�D�F�H�G �Z�L�W�K �W�K�L�V �U�D�W�K�H�U �P�D�V�V�L�Y�H �D�O�W�H�U�Q�D�W�L�Y�H�� �W�K�L�V �F�K�R�L�F�H �E�H�W�Z�H�H�Q �W�Z�R �S�U�R�M�H�F�W�V�� 

I have stubbornly been saying since some discussions with Negri in the late 

�Œ�ƒ�V���„ �Z�H �V�K�R�X�O�G �F�K�R�R�V�H�� �E�R�W�K�� �$�Q�G �I�R�U �S�H�R�S�O�H �V�W�H�H�S�H�G �L�Q �D �*�H�U�P�D�Q�L�F �W�U�D�G�L�W�L�R�Q�� 

I can push the following familiar button and say, “this is also about ceasing 

to take for granted a distinction between Natur- and Geisteswissenschaften 

���L���H���� �W�K�H �Q�D�W�X�U�D�O �V�F�L�H�Q�F�H�V �D�Q�G �W�K�H �K�X�P�D�Q�L�W�L�H�V������ �–�I �W�K�H �E�U�D�L�Q �L�V �D�O�Z�D�\�V �D�O�U�H�D�G�\ 

�V�R�F�L�D�O�� �D�V �H�Y�H�Q �0�D�U�[ �V�W�D�W�H�V ���9�L�U�Q�R �…�ƒ�ƒ�„���� �W�K�L�V �L�P�S�O�L�H�V�� �D�O�W�K�R�X�J�K �Q�R�W �Z�L�W�K �Q�H�F�H�V-

sary implicature, that knowledge of the brain is not irrelevant to knowledge 

of the social world. �� No absolute divide between a hermeneutical world of 

�I�U�H�H�� �V�H�O�I���L�Q�W�H�U�S�U�H�W�L�Q�J �V�X�E�M�H�F�W�V �Z�L�W�K �W�K�H�L�U �Y�D�O�X�H�V�� �Q�R�U�P�V�� �D�Q�G �V�W�U�X�J�J�O�H�V�� �D�Q�G �D 

natural world of quantities, electroencephalograms, “men in white coats” and 

so-called “science.”

�%�X�W �H�Y�H�Q �W�K�L�V �F�K�R�L�F�H �R�I �E�R�W�K�� �L�Q �Z�K�L�F�K �W�K�H �E�U�D�L�Q �L�V�� �Q�R�Z �D �Q�D�W�X�U�D�O�L�V�W�L�F �R�E�M�H�F�W 

�R�I �V�W�X�G�\ �O�L�N�H �D �O�L�Y�H�U �R�U �D �O�X�Q�J�� �Q�R�Z �D �S�R�O�L�W�L�F�D�O �R�E�M�H�F�W ���G�X�D�O���D�V�S�H�F�W�"���� �O�H�D�G�V �X�V�� 

like a gamer-agent in a virtual world, into further pathways with further 

�F�K�R�L�F�H�V �R�I �Z�K�L�F�K �G�R�R�U�V �W�R �J�R �W�K�U�R�X�J�K�� �)�R�U �W�K�H �E�U�D�L�Q �L�V �I�U�H�T�X�H�Q�W�O�\ �S�U�H�V�H�Q�W�H�G 

both as a potential site and substance of radical transformation—a utopian 

�I�R�U�P �R�I �
�Z�R�Q�G�H�U �W�L�V�V�X�H���� �D �
�G�L�•�H�U�H�Q�F�H �P�D�F�K�L�Q�H���� �D�Q �
�X�Q�F�H�U�W�D�L�Q �V�\�V�W�H�P���� �D�Q�G�� 

quite symmetrically, as the focus and resource of consumer neuroscience, 

semiocapital �� �R�U �Q�H�X�U�R�F�D�S�L�W�D�O�L�V�P�� �–�W���V �D �E�L�W �O�L�N�H �W�K�H �R�O�G �F�K�H�V�W�Q�X�W �D�E�R�X�W �W�K�H 

saving power lying where the greatest danger is, 4 except the other way round. 

�–�Q�G�H�H�G�� �U�H�J�D�U�G�L�Q�J �W�K�H �4�H�O�G�V �R�I �Q�H�X�U�R�Q�R�U�P�D�W�L�Y�L�W�\�� �6�O�D�E�\ �D�Q�G �*�D�O�O�D�J�K�H�U �K�D�Y�H 

recently observed that “the particular construal of self currently championed 

by social neuroscience—with a focus on social-interactive skills, low-level 

�H�P�S�D�W�K�\ �D�Q�G �P�L�Q�G���U�H�D�G�L�Q�J���Q�H�D�W�O�\ �F�R�U�U�H�V�S�R�Q�G�V �Z�L�W�K �W�K�H �L�G�H�D�O �V�N�L�O�O �S�U�R�4�O�H �R�I 

�W�R�G�D�\���V �F�R�U�S�R�U�D�W�H �H�P�S�O�R�\�H�H�� ���6�O�D�E�\ �D�Q�G �*�D�O�O�D�J�K�H�U �…�ƒ�„�‡����

��	 �6�H�H �1�H�J�U�L���V �U�D�W�K�H�U �V�X�E�W�O�H �F�R�P�P�H�Q�W�V �R�Q �I�R�U�P�V �R�I �P�D�W�H�U�L�D�O�L�V�P�� �I�U�R�P �W�K�H �P�R�U�H �Q�D�W�X�U�D�O�L�V�W�L�F 

to the more political, in the original Italian preface to Alma Venus ���1�H�J�U�L �…�ƒ�ƒ�ƒ����

��	 �6�H�H �:�R�O�I�H �…�ƒ�„�ƒ�� �7�K�H �
�J�H�Q�H�U�D�O �S�U�R�G�X�F�W�L�Y�H �I�R�U�F�H�V �R�I �W�K�H �V�R�F�L�D�O �E�U�D�L�Q�� �D�S�S�H�D�U�V �L�Q �0�D�U�[���V 

Grundrisse�� �Q�R�W�H�E�R�R�N�V �9�–���9�–�–�� �D �W�H�[�W �N�Q�R�Z�Q �D�V �W�K�H �
�)�U�D�J�P�H�Q�W �R�Q �0�D�F�K�L�Q�H�V�� ���0�D�U�[ �„�Œ�Š�†�� 

�‰�Œ�‡�� �Z�K�L�F�K �K�D�V �K�D�G �S�D�U�W�L�F�X�O�D�U �L�Q�5�X�H�Q�F�H �R�Q �W�K�H �–�W�D�O�L�D�Q �$�X�W�R�Q�R�P�L�V�W �W�U�D�G�L�W�L�R�Q ���V�H�H �D�O�V�R 

�9�L�U�Q�R �…�ƒ�ƒ�„���� 

��	 �)�U�D�Q�F�R �%�H�U�D�U�G�L���V �W�H�U�P �I�R�U �R�X�U �Z�R�U�O�G �R�I �
�S�R�V�W���)�R�U�G�L�V�W �P�R�G�H�V �R�I �S�U�R�G�X�F�W�L�R�Q�� ���V�H�H �7�H�U�U�D-

�Q�R�Y�D �…�ƒ�„�‡����

4	 �
 �:�R �D�E�H�U �*�H�I�D�K�U �L�V�W�� �Z�¦�F�K�V�W���'�D�V �5�H�W�W�H�Q�G�H �D�X�F�K�� ���+�¸�O�G�H�U�O�L�Q�� �
�3�D�W�P�R�V���� �„�‹�ƒ�†����
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This brain dilemma is not exactly the opposition between the natural and the 

normative, with natural as a loose association of positions which have a lack of 

fear of “science” or “naturalism” in common, since they consider a continuum 

�R�I �W�K�H�R�U�L�]�L�Q�J �V�R�F�L�D�O �D�Q�G �S�R�O�L�W�L�F�D�O �D�F�W�L�R�Q�� �I�R�U �L�Q�V�W�D�Q�F�H�� �L�Q �O�L�J�K�W �R�I �N�Q�R�Z�O�H�G�J�H �R�I 

�W�K�H �V�W�U�X�F�W�X�U�H �R�I �W�K�H �D�•�H�F�W�V�� �D �F�R�Q�J�O�R�P�H�U�D�W�H �L�Q �Z�K�L�F�K �9�\�J�R�W�V�N�\�D�Q �F�R�Q�F�H�S�W�L�R�Q�V 

�R�I �E�U�D�L�Q �D�Q�G �V�R�F�L�H�W�\�� �1�H�J�U�L���V �F�R�Q�F�H�S�W�L�R�Q�V �R�I �J�H�Q�H�U�D�O �L�Q�W�H�O�O�H�F�W �D�Q�G �V�R�F�L�D�O �E�U�D�L�Q�� 

and loosely political versions of neurophilosophy come together. Here, the 

�Q�D�W�X�U�D�O�L�V�W �S�R�V�L�W�L�R�Q �D�V�V�H�U�W�V �W�K�D�W �W�K�H �E�U�D�L�Q �L�V �V�R�F�L�D�O �D�Q�G �P�D�W�H�U�L�D�O ���D�Q�G �W�K�D�W �W�K�L�V 

�F�R�P�E�L�Q�D�W�L�R�Q �L�V �S�R�W�H�Q�W�L�D�O�O�\ �H�P�D�Q�F�L�S�D�W�R�U�\���� �Z�K�H�U�H�D�V �W�K�H �Q�R�U�P�D�W�L�Y�H �S�R�V�L�W�L�R�Q�� �O�L�N�H 

Cassandra, warns of danger. 5 �)�R�U �W�K�L�V �N�L�Q�G �R�I �G�H�Q�X�Q�F�L�D�W�L�R�Q �F�D�Q �F�R�P�H �Q�R�W �I�U�R�P 

�R�O�G �V�W�\�O�H �K�X�P�D�Q�L�V�W�L�F �0�D�U�[�L�V�P�� �E�X�W �I�U�R�P �I�D�U�W�K�H�U �O�H�I�W�� �D�V �Z�L�W�K �7�L�T�T�X�Q���V �S�L�H�F�H 

of learned, paranoid critique of the dangers of “the cybernetic hypothesis” 

���7�L�T�T�X�Q �…�ƒ�ƒ�„����6 

�)�D�F�H�G �Z�L�W�K �W�K�L�V �N�L�Q�G �R�I �N�Q�H�H���M�H�U�N�� �R�U �L�V �L�W �G�L�H���K�D�U�G�� �D�Q�W�L���F�R�J�Q�L�W�L�Y�L�V�P�� �R�Q�H �F�R�X�O�G 

respond by reassuring the interlocutor: no, tovarich, I may read the neurophi -

�O�R�V�R�S�K�H�U�V �&�K�X�U�F�K�O�D�Q�G�V ���„�Œ�‹�‰�� �…�ƒ�ƒ�…�� �E�X�W �P�\ �K�H�D�U�W �L�V �L�Q �W�K�H �U�L�J�K�W �S�O�D�F�H�� �2�Q�H �F�D�Q 

also suggest that such a critique is a kind of paleo-Marxism, not up to date 

with immaterial and cognitive turns. I might suggest more broadly a clas -

sic “divide and conquer”  move: what would the anti-cognitivist say about a 

thinker like Guattari, who denied, “as opposed to a thinker such as Heidegger,” 

�W�K�D�W �
�W�K�H �P�D�F�K�L�Q�H �L�V �V�R�P�H�W�K�L�Q�J �Z�K�L�F�K �W�X�U�Q�V �X�V �D�Z�D�\ �I�U�R�P �E�H�L�Q�J���" 

I think that the machinic phyla are agents productive of being. They make 

us enter into what I call an ontological heterogenesis . . . . The whole ques -

tion is knowing how the enunciators of technology, including biological, 

aesthetic, theoretical, machines, etc., are assembled, of refocusing the 

�S�X�U�S�R�V�H �R�I �K�X�P�D�Q �D�F�W�L�Y�L�W�L�H�V �R�Q �W�K�H �S�U�R�G�X�F�W�L�R�Q �R�I �V�X�E�M�H�F�W�L�Y�L�W�\ �R�U �F�R�O�O�H�F�W�L�Y�H 

�D�V�V�H�P�E�O�D�J�H�V �R�I �V�X�E�M�H�F�W�L�Y�L�W�\�� ���*�X�D�W�W�D�U�L �…�ƒ�„�„�� �ˆ�ƒ��

�%�L�R�O�R�J�L�F�D�O�� �D�H�V�W�K�H�W�L�F �D�Q�G �Z�H �P�L�J�K�W �D�G�G�� cerebral machines are constitutive 

�S�D�U�W�V �R�I �W�K�H �S�U�R�G�X�F�W�L�R�Q �R�I �V�X�E�M�H�F�W�L�Y�L�W�\�� �U�D�W�K�H�U �W�K�D�Q �L�W�V “other.”  

�<�H�W �S�H�U�K�D�S�V �W�K�H �V�X�V�S�L�F�L�R�Q �W�R�Z�D�U�G�V �F�R�J�Q�L�W�L�Y�L�V�P �L�V �Q�R�W �M�X�V�W �G�R�J�P�D�W�L�F�� �„�Œ�ˆ�ƒ�V 

humanist Marxism, even if it has its “knee- �M�H�U�N�� moments. We can see this if 

we now turn to a new case, that of the emergent but already popular dis -

ciplines of neuronormativity. If we seek to achieve some critical distance 

towards these disciplines, it does not mean we are reverting to the anti-

�Q�D�W�X�U�D�O�L�V�P �– �K�D�Y�H �G�L�V�F�X�V�V�H�G �D�E�R�Y�H�� �7�K�D�W �L�V�� �Z�H �D�U�H �Q�R �O�R�Q�J�H�U �L�Q �D �„�Œ�‹�ƒ�V���V�W�\�O�H 

�R�S�S�R�V�L�W�L�R�Q �E�H�W�Z�H�H�Q �K�X�P�D�Q�L�V�W�V �O�L�N�H �5�L�F�R�H�X�U �R�U �+�D�E�H�U�P�D�V�� �D�Q�G �Q�H�X�U�R�V�F�L�H�Q�W�L�V�W�V��

5	 On the anecdotal level, I recall some people warning the Multitudes mailing  list in the 

�H�D�U�O�\ �…�ƒ�ƒ�ƒ�V �W�K�D�W �–�� �W�K�H �P�R�G�H�U�D�W�R�U�� �Z�D�V �D �G�D�Q�J�H�U ���S�H�U�K�D�S�V �D �5�$�1�' �&�R�U�S�R�U�D�W�L�R�Q �D�J�H�Q�W�"�� 

because I was participating in a meeting on brains ��

6	 Those who attended the Psychopathologies of Cognitive Capitalism conference  at the ICI in 

�%�H�U�O�L�Q �L�Q �0�D�U�F�K �…�ƒ�„�† �F�R�X�O�G �K�H�D�U �0�D�X�U�L�]�L�R �/�D�]�]�D�U�D�W�R���V �G�H�Q�X�Q�F�L�D�W�L�R�Q �R�I �
�F�R�J�Q�L�W�L�Y�L�V�P�� �D�Q�G 

“science.”
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�S�U�R�S�D�J�D�Q�G�L�V�W�V �O�L�N�H �&�K�D�Q�J�H�X�[ ���V�H�H �H���J., �&�K�D�Q�J�H�X�[ �D�Q�G �5�L�F�R�H�X�U �…�ƒ�ƒ�…���� �Z�H �D�U�H 

now faced with the rise of the “neuro”-disciplines.

Neurohumanities and Neuronormativity

The �S�U�H�4�[ neuro-  �K�D�V �E�H�F�R�P�H �X�E�L�T�X�L�W�R�X�V �L�Q �Q�X�P�H�U�R�X�V �V�F�L�H�Q�W�L�4�F �D�Q�G �O�R�R�V�H�O�\ 

�V�F�L�H�Q�W�L�4�F �G�L�V�F�L�S�O�L�Q�H�V�� �R�•�H�U�L�Q�J �D�V �L�W �G�R�H�V �D �V�X�U�S�O�X�V �R�I �F�R�Q�F�U�H�W�H�� �V�X�S�S�R�V�H�G�O�\ 

experimentally substantiated brain explanations  for various hotly debated 

�S�K�H�Q�R�P�H�Q�D ���I�U�R�P �S�X�Q�L�V�K�P�H�Q�W �D�Q�G �I�U�H�H �Z�L�O�O �W�R �J�H�Q�G�H�U �D�Q�G �H�F�R�Q�R�P�L�F �G�H�F�L-

�V�L�R�Q���P�D�N�L�Q�J���� �%�X�W �D�V �-�D�Q �'�H �9�R�V �K�D�V �R�E�V�H�U�Y�H�G�� �W�K�L�V �W�U�H�Q�G �K�D�V �O�H�G �W�R �D �G�R�X�E�O�\ 

�X�Q�I�R�U�W�X�Q�D�W�H �H�•�H�F�W�� �W�K�H �Z�H�D�N�H�Q�L�Q�J �R�I �W�K�H �U�H�O�D�W�L�R�Q �R�I �D�Q�\ �R�I �W�K�H�V�H �S�U�R�M�H�F�W�V �W�R 

actual neuroscience, and the weakening of the discipline of which they are the 

“neuro”  �Y�H�U�V�L�R�Q ���'�H �9�R�V �…�ƒ�„�‡�� �V�H�H �D�O�V�R �2�U�W�H�J�D �D�Q�G �9�L�G�D�O �…�ƒ�„�„���� �'�H �9�R�V �T�X�R�W�H�V 

�0�D�W�W�K�H�Z �7�D�\�O�R�U�� �D �%�U�L�W�L�V�K �/�D�E�R�X�U �3�D�U�W�\ �D�F�W�L�Y�L�V�W �D�Q�G �J�R�Y�H�U�Q�P�H�Q�W �D�G�Y�L�V�H�U �X�Q�G�H�U 

�7�R�Q�\ �%�O�D�L�U�� �Z�K�R �F�O�D�L�P�H�G �W�K�D�W �L�Q�V�L�J�K�W�V �I�U�R�P �Q�H�X�U�R�O�R�J�L�F�D�O �U�H�V�H�D�U�F�K �R�•�H�U�H�G �D 

more solid base “than previous attempts to move beyond left and right” 

���7�D�\�O�R�U �…�ƒ�ƒ�Œ���� �7�R �W�K�H �„�Œ�‹�ƒ�V���W�\�S�H �I�D�V�F�L�Q�D�W�L�R�Q �Z�L�W�K “my brain is my self,” the last 

decade has responded with a particularly vacuous version of a social turn, 

conveyed in a variety of expressions, from “neurocapitalism”  and “neuropol -

itics”  to the possibility of neuro-enhanced  individuals possessing a “neuro -

competitive advantage”  ���/�\�Q�F�K �…�ƒ�ƒ�‡�� �6�F�K�P�L�W�] �…�ƒ�„�‡���� 

One problem would be the potentially illusory character of such promised 

�G�H�Y�H�O�R�S�P�H�Q�W�V�� �%�X�W �D�Q�R�W�K�H�U �S�U�R�E�O�H�P �L�V �L�Q �D �V�H�Q�V�H �W�K�H �H�[�D�F�W �R�S�S�R�V�L�W�H�� �Q�D�P�H�O�\�� 

if neuro-enhancement  is real, what about “the freedom to remain unen -

hanced”  �L�Q �D �F�R�Q�W�H�[�W �Z�K�H�U�H �V�F�K�R�R�O�V�� �L�Q �D �F�R�X�Q�W�U�\ �Z�H �G�R�Q���W �Q�H�H�G �W�R �Q�D�P�H�� �D�U�H 

�F�R�H�U�F�L�Q�J �S�D�U�H�Q�W�V �W�R �P�H�G�L�F�D�W�H �W�K�H�L�U �F�K�L�O�G�U�H�Q �I�R�U �D�W�W�H�Q�W�L�R�Q �G�\�V�I�X�Q�F�W�L�R�Q ���)�D�U�D�K 

�…�ƒ�ƒ�ˆ�� �†�Š���" �2�U�� �W�R �P�H�Q�W�L�R�Q �D �G�L�•�H�U�H�Q�W �H�[�D�P�S�O�H�� �W�U�H�D�W�P�H�Q�W�V �I�R�U �G�H�P�H�Q�W�L�D �Z�L�O�O 

most likely lead to drugs that increase mnemonic recollection or recall in nor -

mal brains as well: would using this drug cross an ethical line from acceptable 

medical treatments to unacceptable cognitive enhancements if given to mem -

�E�H�U�V �R�I �W�K�H �J�H�Q�H�U�D�O �S�R�S�X�O�D�W�L�R�Q ���%�L�F�N�O�H �D�Q�G �+�D�U�G�F�D�V�W�O�H �…�ƒ�„�…���" �$�Q �H�Y�H�Q �V�W�U�R�Q�J�H�U 

embrace of “neurolaw”  is, for instance, in a recent essay on “The �V�L�J�Q�L�4�F�D�Q�F�H 

�R�I �S�V�\�F�K�R�S�D�W�K�V �I�R�U �H�W�K�L�F�D�O �D�Q�G �O�H�J�D�O �U�H�D�V�R�Q�L�Q�J�� �E�\ �+�L�U�V�W�H�L�Q �D�Q�G �6�L�•�H�U�G ���…�ƒ�„�‡���� 

If p �R�V�L�W�U�R�Q �H�P�L�V�V�L�R�Q �W�R�P�R�J�U�D�S�K�\ ���3�(�7�� �V�W�X�G�L�H�V �K�D�Y�H �D�O�U�H�D�G�\ �V�K�R�Z�Q �W�K�D�W 

�V�R�P�H �F�R�Q�Y�L�F�W�H�G �P�X�U�G�H�U�H�U�V �K�D�Y�H �V�L�J�Q�L�4�F�D�Q�W�O�\ �D�W�W�H�Q�X�D�W�H�G �I�X�Q�F�W�L�R�Q�L�Q�J �L�Q �W�K�H�L�U 

�S�U�H�I�U�R�Q�W�D�O �F�R�U�W�H�[ ���D �U�H�J�L�R�Q �N�Q�R�Z�Q �W�R �E�H �L�Q�Y�R�O�Y�H�G �L�Q �F�R�J�Q�L�W�L�Y�H �F�R�Q�W�U�R�O �D�Q�G �S�O�D�Q-

�Q�L�Q�J���� �L�W �L�V �D�Q �R�S�H�Q �E�R�R�N �I�R�U �M�X�U�L�V�W�V �W�R �S�O�H�D�G �D�W�W�H�Q�X�D�W�H�G �U�H�V�S�R�Q�V�L�E�L�O�L�W�\ �L�Q �W�H�U�P�V 

�R�I �S�U�L�R�U �F�H�U�H�E�U�D�O �G�L�V�S�R�V�L�W�L�R�Q�V�� �%�X�W �W�K�H�\ �W�D�N�H �W�K�H �U�H�D�V�R�Q�L�Q�J �R�Q�H �V�W�H�S �I�X�U�W�K�H�U�� 

�I�R�F�X�V�L�Q�J �R�Q �W�K�H �V�S�H�F�L�4�F �F�D�V�H �R�I �S�V�\�F�K�R�S�D�W�K�V �D�Q�G �W�K�H�L�U �G�L�P�L�Q�L�V�K�H�G �V�H�Q�V�H �R�I 

�P�R�U�D�O �H�P�S�D�W�K�\ �R�U �U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� �+�L�U�V�W�H�L�Q �D�Q�G �6�L�•�H�U�G �H�•�H�F�W�L�Y�H�O�\ �D�U�J�X�H �W�K�D�W 

the courts need to be practicing “neurolaw”  in order to monitor psychopathic 

prisoners more closely. Somewhere here there is also the danger of so-called 

brain-realism �� �$�V �S�H�U �'�X�P�L�W ���…�ƒ�ƒ�†�� �V�H�H �D�O�V�R �'�H �9�R�V �P�V�� �D�Q�G �6�F�K�P�L�W�] �…�ƒ�„�‡���� �R�X�U 



������

society seems to place increased weight on brain data compared with other 

�N�L�Q�G�V �R�I �G�D�W�D�� �$ �O�H�J�D�O �F�R�Q�F�H�U�Q �L�V �W�K�D�W �E�U�D�L�Q �V�F�D�Q�V �D�Q�G �R�W�K�H�U �S�L�H�F�H�V �R�I �V�X�F�K 

�L�Q�I�R�U�P�D�W�L�R�Q �Z�L�O�O �V�R�P�H�K�R�Z �W�U�X�P�S �R�W�K�H�U �H�Y�L�G�H�Q�F�H �L�Q �O�H�J�D�O �S�U�R�F�H�H�G�L�Q�J�V ���*�R�U�G�L�M�Q 

�D�Q�G �*�L�R�U�G�D�Q�R �…�ƒ�„�ƒ�� �G�L�V�F�X�V�V�H�G �L�Q �%�L�F�N�O�H �D�Q�G �+�D�U�G�F�D�V�W�O�H �…�ƒ�„�…����

�6�R�� �W�K�L�Q�N�L�Q�J �E�D�F�N �W�R �P�\ �H�P�E�U�D�F�L�Q�J �D�Q�V�Z�H�U �
�E�R�W�K���� �D�W �W�K�H �E�H�J�L�Q�Q�L�Q�J �W�R �W�K�H 

question: emancipatory materialism or handing ourselves over to men or 

�U�R�E�R�W�V �L�Q �Z�K�L�W�H �F�R�D�W�V�"  �0�X�V�W �W�K�L�V �
�E�R�W�K���� �E�H�D�U �W�K�H �F�R�P�E�L�Q�H�G �P�D�V�N�V �R�I �W�K�H 

�Q�H�X�U�R���D�G�Y�L�V�H�U �W�R �7�R�Q�\ �%�O�D�L�U �D�Q�G �W�K�D�W �R�I �W�K�H �S�K�L�O�R�V�R�S�K�H�U�V �U�H�F�R�P�P�H�Q�G�L�Q�J �W�K�D�W 

�F�R�X�U�W�V �S�U�D�F�W�L�F�H �
�Q�H�X�U�R�O�D�Z���" �$�V �\�R�X �P�D�\ �J�X�H�V�V�� �P�\ �D�Q�V�Z�H�U �L�V �
�Q�R���� �R�U �U�D�W�K�H�U 

“niet,” with Soviet accent.

�7�Z�R���0�D�W�H�U�L�D�O�L�V�P�V��� ���7�Z�R���%�U�D�L�Q���7�K�H�R�U�L�H�V

�%�U�D�L�Q�V �D�U�H �F�X�O�W�X�U�D�O�O�\ �V�H�G�L�P�H�Q�W�H�G, permeated in their material architecture by 

our culture, history , �D�Q�G �V�R�F�L�D�O �R�U�J�D�Q�L�]�D�W�L�R�Q�� and this sedimentation is itself 

�U�H�5�H�F�W�H�G �L�Q �F�R�U�W�L�F�D�O �D�U�F�K�L�W�H�F�W�X�U�H�� �D�V �4�U�V�W �F�O�H�D�U�O�\ �D�U�J�X�H�G �S�H�U�K�D�S�V �E�\ �W�K�H �E�U�L�O�O�L�D�Q�W 

�6�R�Y�L�H�W �Q�H�X�U�R�S�V�\�F�K�R�O�R�J�L�V�W �/�H�Y �9�\�J�R�W�V�N�\ �L�Q �W�K�H �H�D�U�O�\ �W�Z�H�Q�W�L�H�W�K �F�H�Q�W�X�U�\�� �$ �P�D�M�R�U 

�4�J�X�U�H �L�Q �4�H�O�G�V �L�Q�F�O�X�G�L�Q�J �V�R�F�L�D�O �S�V�\�F�K�R�O�R�J�\�� �G�H�Y�H�O�R�S�P�H�Q�W�D�O �S�V�\�F�K�R�O�R�J�\ �D�Q�G �D 

�N�L�Q�G �R�I �K�H�U�H�W�L�F�D�O �0�D�U�[�L�V�P ���E�X�W �R�Q�H �Q�R�W �D�I�U�D�L�G �W�R �L�Q�Y�R�N�H �W�K�H �E�U�D�L�Q���� �9�\�J�R�W�V�N�\ 

�V�W�U�R�Q�J�O�\ �H�P�S�K�D�V�L�]�H�G �W�K�H �H�P�E�H�G�G�H�G�Q�H�V�V �R�I �W�K�H �E�U�D�L�Q �L�Q �W�K�H �V�R�F�L�D�O �Z�R�U�O�G�� 

arguing that there may even be evidence of consequences in our central 

nervous system derived from early social interaction, so that p ast experience 

�L�V �H�P�E�R�G�L�H�G �L�Q �V�\�Q�D�S�W�L�F �P�R�G�L�4�F�D�W�L�R�Q�V�� �$�V �K�L�V �\�R�X�Q�J�H�U �F�R�O�O�D�E�R�U�D�W�R�U �$�O�H�[�D�Q-

der Luria put it, “Social history ties the knots that produce new correlations 

�E�H�W�Z�H�H�Q �F�H�U�W�D�L�Q �]�R�Q�H�V �R�I �W�K�H �F�H�U�H�E�U�D�O �F�R�U�W�H�[�� ���/�X�U�L�D �…�ƒ�ƒ�…�� �…�…������ Less dramati -

cally stated, in a recent summary by the cognitive archaeologist Lambros 

�0�D�O�D�I�R�X�U�L�V�� �
�2�X�U �P�L�Q�G�V �D�Q�G �E�U�D�L�Q�V �D�U�H ���S�R�W�H�Q�W�L�D�O�O�\�� �V�X�E�M�H�F�W �W�R �F�R�Q�V�W�D�Q�W �F�K�D�Q�J�H 

and alteration caused by our ordinary developmental engagement with 

�F�X�O�W�X�U�D�O �S�U�D�F�W�L�F�H�V �D�Q�G �W�K�H �P�D�W�H�U�L�D�O �Z�R�U�O�G�� ���0�D�O�D�I�R�X�U�L�V �…�ƒ�„�ƒ���� �D �J�R�R�G �G�H�4�Q�L�W�L�R�Q 

of cultural-cerebral plasticity. Notice that this is materialism sensu stricto, as 

�L�W �L�V �D �G�H�V�F�U�L�S�W�L�R�Q �R�I �W�K�H �S�U�R�S�H�U�W�L�H�V �R�I �E�U�D�L�Q�V�� �E�X�W �L�W �L�V �Q�R�W �R�Q �W�K�H �U�H�V�W�U�L�F�W�L�Y�H�O�\ 

�Q�D�W�X�U�D�O�L�V�W �V�L�G�H �R�I �W�K�H �&�K�X�U�F�K�O�D�Q�G���W�\�S�H �Q�H�X�U�R�S�K�L�O�R�V�R�S�K�L�F�D�O �S�U�R�J�U�D�P ���Q�D�W�X�U�D�O-

ism is a fairly open-ended set of programs, some of which are more open 

�R�Q�W�R �W�K�H �V�R�F�L�D�O �W�K�D�Q �R�W�K�H�U�V���� �–�Q �W�K�L�V �P�R�U�H �U�H�V�W�U�L�F�W�L�Y�H �S�L�F�W�X�U�H�� �Q�D�W�X�U�D�O�L�V�P �E�H�J�L�Q�V 

to resemble scientism, in the sense that the promise is made for science to 

replace philosophy: 

It would seem that the long reign of the philosopher as the professional in 

�F�K�D�U�J�H �R�I �W�K�H �P�L�Q�G���E�R�G�\ �S�U�R�E�O�H�P �L�V �4�Q�D�O�O�\ �F�R�P�L�Q�J �W�R �L�W�V �H�Q�G�� �-�X�V�W �D�V �K�D�V 

happened in the lifetime of most of us in the case of the origins of the uni -

verse which used to be a theological problem and is now an astronomical 

��	 �–�U�L�N�L �…�ƒ�ƒ�Œ �L�V �D �U�H�F�H�Q�W �F�R�P�S�D�U�D�E�O�H �L�O�O�X�V�W�U�D�W�L�R�Q �R�I �W�K�L�V��



������

one, so the mind-body problem is about to pass from the grasp of the 

�S�K�L�O�R�V�R�S�K�H�U �L�Q�W�R �W�K�D�W �R�I �W�K�H �Q�H�X�U�R�S�V�\�F�K�R�O�R�J�L�V�W�� ���3�O�D�F�H �„�Œ�Œ�Š�� �„�‰��

Instead, the mind-brain materialism of Vygotsky is both less passive and less 

�P�H�F�K�D�Q�L�V�W�L�F�� �)�R�U �K�L�P�� �
�+�L�V�W�R�U�\�� �F�K�D�Q�J�L�Q�J �W�K�H �K�X�P�D�Q �W�\�S�H�� �G�H�S�H�Q�G�V �R�Q �W�K�H 

�F�R�U�W�H�[�� �W�K�H �Q�H�Z �V�R�F�L�D�O�L�V�W �P�D�Q �Z�L�O�O �E�H �F�U�H�D�W�H�G �W�K�U�R�X�J�K �W�K�H �F�R�U�W�H�[�� �X�S�E�U�L�Q�J�L�Q�J �L�V 

�L�Q �J�H�Q�H�U�D�O �D�Q �L�Q�5�X�H�Q�F�H �X�S�R�Q �W�K�H �F�R�U�W�H�[����8 In this sense it is not a scientism or a 

�G�H�Q�L�D�O �R�I �W�K�H �V�\�P�E�R�O�L�F �D�Q�G �Y�D�O�X�D�W�L�Y�H �G�L�P�H�Q�V�L�R�Q�V �R�I �O�L�I�H�� �)�R�O�O�R�Z�L�Q�J �W�K�H �K�H�O�S�I�X�O 

�D�Q�G �V�X�J�J�H�V�W�L�Y�H �U�H�V�S�R�Q�V�H �R�I �-�R�K�Q �6�X�W�W�R�Q �D�Q�G �/�\�Q �7�U�L�E�E�O�H �W�R �+�D�Z�N�H�V�� �F�O�D�L�P�V �W�K�D�W 

materialism will destroy the symbolic, valuative, representational content in 

literature, materialism need not claim that “only matter exists,” but that it is 

�L�Q�V�W�H�D�G �
�4�U�P�O�\ �S�O�X�U�D�O�L�V�W�� �L�Q �L�W�V �R�Q�W�R�O�R�J�L�H�V�� 

�(�Y�H�Q �L�I �D�O�O �W�K�H �W�K�L�Q�J�V �W�K�D�W �H�[�L�V�W �V�X�S�H�U�Y�H�Q�H �R�Q �R�U �D�U�H �U�H�D�O�L�]�H�G �L�Q �P�D�W�W�H�U�� �W�K�H 

materialist can still ascribe full-blown reality to tables and trees and ten -

�G�R�Q�V �D�Q�G �W�R�H�Q�D�L�O�V �D�Q�G �W�D�Q�J�R�V �D�Q�G �W�H�Q�G�H�Q�F�L�H�V���� �D�Q �D�F�F�R�X�Q�W �L�Q�F�O�X�G�L�Q�J �W�K�H 

�E�U�D�L�Q �Q�H�H�G �Q�R�W �H�[�F�O�X�G�H �
�P�H�P�R�U�L�H�V�� �D�•�H�F�W�V�� �E�H�O�L�H�I�V�� �L�P�D�J�L�Q�L�Q�J�V�� �G�U�H�D�P�V�� 

decisions, and the whole array of psychological phenomena of interest to 

�O�L�W�H�U�D�U�\�� �F�X�O�W�X�U�D�O�� �D�Q�G �K�L�V�W�R�U�L�F�D�O �W�K�H�R�U�L�V�W�V�� ���6�X�W�W�R�Q �D�Q�G �7�U�L�E�E�O�H �…�ƒ�„�„��

The materialism of the “cultured brain”  ���D�V �L�Q �9�\�J�R�W�V�N�\ �R�U �U�H�F�H�Q�W �Z�R�U�N �L�Q �F�R�J�Q�L-

�W�L�Y�H �D�U�F�K�D�H�R�O�R�J�\ �R�Q �W�R�R�O�V �D�Q�G �F�R�J�Q�L�W�L�R�Q�� �–�U�L�N�L �…�ƒ�ƒ�Œ�� �L�V �Y�H�U�\ �P�X�F�K �R�I �W�K�L�V �V�R�U�W�� �L�W 

�L�Q�W�H�J�U�D�W�H�V �W�K�H �E�U�D�L�Q �D�Q�G �W�K�H �D�•�H�F�W�V�� �F�H�U�H�E�U�D�O �D�U�F�K�L�W�H�F�W�X�U�H, and our aptitude 

�W�R �S�U�R�G�X�F�H �4�F�W�L�R�Q�V, etc. �%�X�W �Q�R�W�L�F�H �W�K�D�W �L�W �L�V �Q�R�W �H�Q�R�X�J�K �W�R �U�H�E�X�W �W�K�H�V�H �Y�L�V�L�R�Q�V 

�R�I �D �F�R�O�G�� �G�H�D�G �P�D�W�H�U�L�D�O�L�V�P �V�H�L�]�L�Q�J �O�L�Y�L�Q�J �Y�D�O�X�H�� �V�H�Q�W�L�P�H�Q�W �D�Q�G �P�H�D�Q�L�Q�J �L�Q �L�W�V 

�H�P�E�U�D�F�H �D�Q�G �U�H�G�X�F�L�Q�J �W�K�H�P �W�R �S�L�O�H�V �R�I �L�Q�H�U�W �P�D�W�W�H�U�� �)�R�U �M�X�V�W �D�V �W�K�H�U�H �L�V �E�D�G 

neuronormativity and a more positive sense of the social brain, we must be 

careful to separate the cultured brain concept from “neuro-aesthetics”  which 

�F�O�D�L�P�V �W�R �L�Q�W�H�J�U�D�W�H �P�D�W�H�U�L�D�O�L�V�P�� �E�U�D�L�Q �V�F�L�H�Q�F�H �D�Q�G �D�U�W �E�X�W �L�Q �W�K�H �5�D�W�W�H�V�W �Z�D�\�� 

I picture a future for writing that dispenses with mystery wherever it can, 

that embraces the astounding strides in thought-organ research. Ideally, 

a future where neuroimaging both �P�L�Q�L�D�W�X�U�L�]�H�V and becomes widespread, 

augmenting the craft of authors, critics, agents and publishing houses. 

���:�D�O�W�H�U �…�ƒ�„�…��

�1�R�W�H �W�K�D�W �– �K�D�Y�H �V�O�L�S�S�H�G �L�Q�W�R �G�L�V�F�X�V�V�L�R�Q �R�I �I�R�U�P�V �R�I �P�D�W�H�U�L�D�O�L�V�P ���D�Q�G �W�K�H�L�U �U�H�O�D-

�W�L�R�Q �W�R �E�U�D�L�Q�V���� �S�H�U�K�D�S�V �X�Q�F�R�Q�V�F�L�R�X�V�O�\ �D�G�R�S�W�L�Q�J �W�K�H �S�R�V�W�X�U�H �R�I �W�K�H �S�K�L�O�R�V�R-

�S�K�H�U�� �$ �G�L�•�H�U�H�Q�W �E�X�W �F�R�P�S�O�H�P�H�Q�W�D�U�\ �Z�D�\ �R�I �H�Y�D�O�X�D�W�L�Q�J �W�K�H �P�R�U�H �U�H�V�W�U�L�F�W�L�Y�H 

version of the neurophilosophical claims would be to look at precisely their 

�W�Z�H�Q�W�\���4�U�V�W���F�H�Q�W�X�U�\ outcomes, namely, claims from cognitive neuroscience 

and its extensions to deal with new areas like ethics, the law and the rest of 

8	 Vygotsky, Pedologija Podrotska. �0�R�V�F�R�Z�� �„�Œ�…�Œ�� �4�X�R�W�H�G �L�Q �Y�D�Q �G�H�U �9�H�H�U �D�Q�G �9�D�O�V�L�Q�H�U �„�Œ�Œ�„�� 

�†�…�ƒ�� �)�X�U�W�K�H�U �G�L�V�F�X�V�V�L�R�Q �L�Q �:�R�O�I�H �…�ƒ�„�ƒ��



������

“neurohumanities.”  This is what “critical neuroscience”  �G�R�H�V ���V�H�H �&�K�R�X�G�K�X�U�\ 

�D�Q�G �6�O�D�E�\ �…�ƒ�„�…����

�$�V �L�W�V �Q�D�P�H �L�Q�G�L�F�D�W�H�V�� �W�K�H �F�U�L�W�L�F�D�O �Q�H�X�U�R�V�F�L�H�Q�F�H �S�U�R�J�U�D�P �D�L�P�V �L�Q �S�D�U�W �W�R 

�F�U�L�W�L�F�L�]�H �F�X�U�U�H�Q�W �G�H�Y�H�O�R�S�P�H�Q�W�V�� �S�D�U�W�L�F�X�O�D�U�O�\ �L�Q �F�R�J�Q�L�W�L�Y�H �Q�H�X�U�R�V�F�L�H�Q�F�H ���&�K�R�X�G-

hury, Nagel , �D�Q�G �6�O�D�E�\ �…�ƒ�ƒ�Œ�� �Š�†���� �7�K�L�V �F�D�Q �L�Q�F�O�X�G�H �W�K�H �D�O�U�H�D�G�\���I�D�P�L�O�L�D�U �V�R�F�L�D�O 

�F�U�L�W�L�T�X�H �R�I �R�X�U �I�D�V�F�L�Q�D�W�L�R�Q �Z�L�W�K �E�U�D�L�Q �L�P�D�J�L�Q�J ���I�0�5�–�� �H�W�F������ �W�K�H �Q�H�Z�H�U �F�U�L�W�L�T�X�H �R�I 

“brain- centric”  explanations of personhood, agency , and moral life, and also, 

�V�F�L�H�Q�W�L�4�F�D�O�O�\ �L�Q�I�R�U�P�H�G �F�K�D�O�O�H�Q�J�H�V �W�R �H�[�D�J�J�H�U�D�W�H�G�� �S�H�U�K�D�S�V �H�Y�H�Q �L�G�H�R�O�R�J�L�F�D�O 

�U�H�S�R�U�W�V �R�I �Q�H�X�U�R�V�F�L�H�Q�W�L�4�F �4�Q�G�L�Q�J�V �L�Q �S�R�S�X�O�D�U �P�H�G�L�D ���L�Q�F�O�X�G�L�Q�J �L�Q �W�K�H �Q�H�X�U�R�S�R-

�O�L�W�L�F�D�O �V�S�K�H�U�H�� �D�V �G�L�V�F�X�V�V�H�G �E�H�O�R�Z���� �E�X�W �D�O�V�R �L�Q �4�H�O�G�V �V�X�F�K �D�V �W�K�H “neurohuman -

ities.”  �-�X�V�W �D�V �Z�H �D�U�H �R�I�W�H�Q �F�R�Q�I�U�R�Q�W�H�G �Z�L�W�K �E�R�J�X�V �Q�H�X�U�R�V�F�L�H�Q�W�L�4�F �H�[�S�O�D�Q�D�W�L�R�Q�V 

in political decision-making or religious belief, similarly, certain current forms 

of neuro-aesthetic  discourse will seek to augment literary scholarship by tell -

ing us that �L�Q �U�H�D�G�L�Q�J �O�L�W�H�U�D�U�\ �S�U�R�V�H�� �
�W�K�H �O�L�Q�H ���K�H �K�D�G �O�H�D�W�K�H�U�\ �K�D�Q�G�V�� �K�D�V �M�X�V�W 

�V�W�L�P�X�O�D�W�H�G �\�R�X�U �V�H�Q�V�R�U�\ �F�R�U�W�H�[ �L�Q �D �Z�D�\ ���K�H �K�D�G �U�R�X�J�K �K�D�Q�G�V�� �F�D�Q �Q�H�Y�H�U �K�R�S�H 

�W�R�� ���:�D�O�W�H�U �…�ƒ�„�…���� 

Conclusion

We have witnessed a series of tensions, most classically between a kind of 

Marx-Heidegger humanism and a purported brain science, and more interest -

ingly, between two visions of socially embedded, plastic brains, namely that of 

�7�R�Q�\ �%�O�D�L�U���V �D�G�Y�L�V�R�U �Y�H�U�V�X�V �W�K�H �9�\�J�R�W�V�N�L�D�Q “socialist cortex,”  i.e., the brain as 

potential Communist caisse de résonance. Similar but not identical to the latter 

opposition would be that between current discourses of neuronormativity, 

and the Vygotsky-Negri line in which brain science is not merely facilitating a 

�V�W�D�W�H �R�I �V�R�F�L�R���S�R�O�L�W�L�F�D�O �V�W�D�W�X�V �T�X�R�� �E�X�W �L�V �S�R�W�H�Q�W�L�D�O�O�\ �G�H�V�W�D�E�L�O�L�]�L�Q�J��

The same applies to the opposition between types of materialism, in which 

the latter, more plastic variety also embraces “cultured brain” materialism. 

�2�Q�H �F�D�Q �W�K�L�Q�N �R�I �W�K�H �%�D�O�G�Z�L�Q �H�•�H�F�W ���L�Q �Z�K�L�F�K �F�X�O�W�X�U�D�O���O�L�Q�J�X�L�V�W�L�F �H�Y�R�O�X�W�L�R�Q �F�R�P-

�E�L�Q�H�V �Z�L�W�K �'�D�U�Z�L�Q�L�D�Q �H�Y�R�O�X�W�L�R�Q���� �7�K�H �%�D�O�G�Z�L�Q �H�•�H�F�W �L�V �Y�H�U�\ �F�O�R�V�H�� �L�Q �I�D�F�W�� �W�R �W�K�H 

promise of the social brain, namely, that “the human cerebral cortex [is] an 

�R�U�J�D�Q �R�I �F�L�Y�L�O�L�]�D�W�L�R�Q �L�Q �Z�K�L�F�K �D�U�H �K�L�G�G�H�Q �E�R�X�Q�G�O�H�V�V �S�R�V�V�L�E�L�O�L�W�L�H�V�� ���/�X�U�L�D �…�ƒ�ƒ�…�� 

�…�…���� �D�Q�G �R�I �F�R�X�U�V�H �D�O�V�R �W�R �'�H�O�H�X�]�H���V “neuroaesthetic”  vision in which “creating 

�Q�H�Z �F�L�U�F�X�L�W�V �L�Q �D�U�W �P�H�D�Q�V �F�U�H�D�W�L�Q�J �W�K�H�P �L�Q �W�K�H �E�U�D�L�Q�� ���„�Œ�Œ�ˆ�� �‰�ƒ���� �7�K�L�V �%�D�O�G�Z�L�Q��

�9�\�J�R�W�V�N�\���'�H�O�H�X�]�H �Y�L�V�L�R�Q �L�V �W�D�Q�W�D�P�R�X�Q�W �W�R �V�D�\�L�Q�J�� �W�R �X�V�H �1�H�J�U�L���V �Z�R�U�G�V�� �W�K�D�W 

“Geist is the brain .” Negri is deliberately being provocative with regard to the 

��	  �/�X�U�L�D �L�V �J�O�R�V�V�L�Q�J �R�Q �9�\�J�R�W�V�N�\ ���„�Œ�Œ�Š���� �Z�K�R�V�H �O�D�V�W�� �S�R�V�W�K�X�P�R�X�V�O�\ �S�X�E�O�L�V�K�H�G �Z�R�U�N�� �
�3�V�\-

�F�K�R�O�R�J�\ �D�Q�G �W�K�H �/�R�F�D�O�L�]�D�W�L�R�Q �R�I �0�H�Q�W�D�O �)�X�Q�F�W�L�R�Q�V�� �H�[�S�O�L�F�L�W�O�\ �D�L�P�H�G �W�R �L�Q�Y�H�V�W�L�J�D�W�H �W�K�H 

�I�X�Q�F�W�L�R�Q�D�O �R�U�J�D�Q�L�]�D�W�L�R�Q �R�I �W�K�H �E�U�D�L�Q �D�V �W�K�H �R�U�J�D�Q �R�I �F�R�Q�V�F�L�R�X�V�Q�H�V�V ���/�X�U�L�D �…�ƒ�ƒ�…�� �…�†���� 

The development of new “functional organs” occurs through the development of new 

functional systems, which is a means for the unlimited development of cerebral activity 

���/�X�U�L�D �…�ƒ�ƒ�… �„�Œ�� �…�…���� 



������

German “hermeneutical”  tradition, although his interests lie less in the realm 

�R�I �W�K�H �V�R�F�L�D�O �E�U�D�L�Q�� �D�Q�G �P�R�U�H �W�R�Z�D�U�G�V �D �S�R�O�L�W�L�F�V �R�I �D�•�H�F�W�V ���1�H�J�U�L �„�Œ�Œ�ˆ�� �Œ�‹���� �7�K�D�W 

properties of Geist  �V�X�F�K �D�V �L�W�V �L�Q�W�H�U�S�U�H�W�L�Y�H �F�D�S�D�F�L�W�\�� �L�W�V �V�R�F�L�D�O �D�Q�G �L�Q�W�H�U�V�X�E�M�H�F-

tive dimension, are in fact properties of the brain means —and I wish to insist 

on this point —�W�K�D�W �W�K�H�V�H �D�U�H �Q�R�W �M�X�V�W �D�F�F�R�X�Q�W�V �R�I interaction  between two 

distinct �H�Q�W�L�W�L�H�V �R�U �4�H�O�G�V �R�I �D�F�W�L�Y�L�W�\ ���H���J., brain and society, brain and symbolic 

relations, nature and freedom �� �H�W�F������ nor an insistence that what matters is 

strictly the world of language in which we live, irreducible to the brain under -

stood as a passive machine.

�$ �T�X�H�V�W�L�R�Q �O�H�I�W �X�Q�V�S�R�N�H�Q�� �E�X�W �V�R�P�H�K�R�Z �S�U�H�V�H�Q�W �K�H�U�H�� �L�V�� �G�R�H�V �W�K�H “social 

brain”  �P�D�W�H�U�L�D�O�L�V�W �K�D�Y�H �W�R �J�U�D�Q�W �V�S�H�F�L�D�O �R�Q�W�R�O�R�J�L�F�D�O �V�W�D�W�X�V �W�R �W�K�H �E�U�D�L�Q�" �'�R�H�V 

she have to hold, in the terms of “brain theorists”  �7�K�R�P�D�V �0 �H�W�]�L�Q�J�H�U �D�Q�G �9�L�W�W�R-

�U�L�R �*�D�O�O�H�V�H ���…�ƒ�ƒ�†�� �ˆ�‡�Œ�� �W�K�D�W �
�W�K�H �E�U�D�L�Q �S�R�V�V�H�V�V�H�V �D�Q �R�Q�W�R�O�R�J�\ �W�R�R���" �–�Q �W�K�H �V�H�Q�V�H 

�W�K�D�W�� �M�X�V�W �D�V �D �W�K�H�R�U�L�V�W �R�I �F�X�O�W�X�U�D�O �S�O�D�V�W�L�F�L�W�\ �L�Q�W�H�J�U�D�W�H�V �P�R�U�H �O�H�Y�H�O�V �R�I �D�Q�D�O�\�V�L�V 

than a theorist of plasticity of the neural networks of the young rat, similarly, 

�W�K�H �V�R�F�L�D�O���E�U�D�L�Q �P�D�W�H�U�L�D�O�L�V�W �P�L�J�K�W �D�O�O�R�Z �I�R�U �D �U�L�F�K�H�U �D�F�F�R�X�Q�W �R�I �Z�K�D�W �L�V �V�S�H�F�L�4�F 

about the brain in a materialist universe, compared to a mechanistic material -

�L�V�W �R�U �R�W�K�H�U�� �5�D�W�W�H�U �I�R�U�P�V �R�I �R�Q�W�R�O�R�J�\�� �Z�K�H�U�H �W�K�H�U�H �F�D�Q �E�H �Q�R “special �]�R�Q�H�V���� 

�)�R�U �P�D�W�H�U�L�D�O�L�V�P sensu �W�K�H �L�G�H�Q�W�L�W�\ �W�K�H�R�U�L�V�W �3�O�D�F�H ���„�Œ�Œ�Š�� �R�U �K�L�V �F�R�O�O�H�D�J�X�H �6�P�D�U�W 

���„�Œ�ˆ�Œ���� �W�K�H �E�U�D�L�Q �G�R�H�V �Q�R�W �K�D�Y�H �D�Q �R�Q�W�R�O�R�J�\�� �7�K�H�U�H �L�V �S�K�\�V�L�F�V�� �D�Q�G �D�Q�\�W�K�L�Q�J 

�D�E�R�Y�H ���E�R�W�K �E�L�R�O�R�J�\ �D�Q�G �Q�H�X�U�R�V�F�L�H�Q�F�H�� is like a special kind  of radio engineer -

�L�Q�J ���6�P�D�U�W �„�Œ�ˆ�Œ�� �„�‡�…���� �–�Q �F�R�Q�W�U�D�V�W�� �L�Q �6�X�W�W�R�Q���V ���…�ƒ�„�„�� �5�X�L�G�L�W�\ �R�I �D�Q�L�P�D�O �V�S�L�U�L�W�V �R�U 

�'�L�G�H�U�R�W���V �G�H�V�F�U�L�S�W�L�R�Q �R�I �W�K�H �E�U�D�L�Q �D�V “the book which reads itself,”  �L�W �G�R�H�V�� �%�X�W 

how can materialism maintain that the brain has an ontology without reintro -

ducing “kingdoms within kingdoms”  ���L�Q �6�S�L�Q�R�]�D���V �F�H�O�H�E�U�D�W�H�G �Z�D�\ �R�I �G�H�V�F�U�L�E�L�Q�J 

the belief he challenged, that there were special laws and properties of human 

�Q�D�W�X�U�H�� �G�L�•�H�U�H�Q�W �I�U�R�P �W�K�H �O�D�Z�V �R�I �Q�D�W�X�U�H �D�V �D �Z�K�R�O�H���" �2�Q�H �H�O�R�T�X�H�Q�W �V�W�D�W�H�P�H�Q�W 

of how an interest in such plasticity can support an occasionally excessive 

�F�O�D�L�P �I�R�U �D �N�L�Q�G �R�I �V�S�H�F�L�D�O �R�Q�W�R�O�R�J�L�F�D�O �V�W�D�W�X�V �L�V �9�L�F�W�R�U�L�D �3�L�W�W�V���7�D�\�O�R�U���V �F�U�L�W�L�T�X�H 

of such a “wonder tissue”  vision of the brain, as transcendental potentia  or 

�E�L�R�S�R�O�L�W�L�F�D�O �P�R�Q�V�W�H�U ���W�R �X�V�H �D �S�K�U�D�V�H �R�I �1�H�J�U�L���V���� 

�7�K�H �E�U�D�L�Q �Q�R�W �R�Q�O�\ �D�S�S�H�D�U�V �W�R �X�V ���W�K�U�R�X�J�K �Q�H�X�U�R�V�F�L�H�Q�W�L�4�F �U�H�Y�H�O�D�W�L�R�Q�V�� �W�R 

�E�H �R�Q�W�R�O�R�J�L�F�D�O�O�\ �R�S�H�Q �W�R �V�K�D�S�L�Q�J�� �E�X�W ���L�I �W�K�H �W�K�H�R�U�\ �L�V �U�L�J�K�W�� �L�W �L�V �D�O�Z�D�\�V 

already actively shaped and shaping. Thus plasticity cannot be seen as an 

ontological condition captured, or not, by capital, or as a biological fact to 

�E�H �I�U�H�H�G �I�U�R�P �V�R�F�L�D�O �D�Q�G �F�X�O�W�X�U�D�O �R�Q�H�V�� ���3�L�W�W�V���7�D�\�O�R�U �…�ƒ�„�ƒ�� �‰�‡�‹������  

���� 	 �3�L�W�W�V���7�D�\�O�R�U���V �P�R�U�H �J�H�Q�H�U�D�O �R�E�V�H�U�Y�D�W�L�R�Q �D�E�R�X�W �W�K�H �D�S�S�H�D�O �R�I �W�K�H �F�R�Q�F�H�S�W �R�I �S�O�D�V�W�L�F�L�W�\ �L�V 

�Z�R�U�W�K �F�L�W�L�Q�J�� �
�)�R�U �D �Q�X�P�E�H�U �R�I �V�F�K�R�O�D�U�V �L�Q �D �U�D�Q�J�H �R�I �4�H�O�G�V�� �S�O�D�V�W�L�F�L�W�\ �R�•�H�U�V �W�K�H �S�R�V�V�L�E�L�O-

ity of taking up the biological matter of the body while defying biological determinism. 

�)�R�U �V�R�F�L�R�O�R�J�L�V�W�V �R�I �W�K�H �E�R�G�\ �D�Q�G �P�H�G�L�F�L�Q�H �Z�K�R �K�D�Y�H �E�H�H�Q �O�R�R�N�L�Q�J �I�R�U �Z�D�\�V �W�R �R�Y�H�U�F�R�P�H 

the limitations of social constructionism, brain plasticity appears to present the material 

body in a way that opens up, rather than closes down, sociocultural accounts of embod -

�L�H�G �V�X�E�M�H�F�W�L�Y�L�W�\�� �–�Q �S�V�\�F�K�R�O�R�J�\�� �S�O�D�V�W�L�F�L�W�\ �P�D�\ �R�•�H�U �W�K�R�V�H �R�S�S�R�V�H�G �W�R �P�D�W�H�U�L�D�O�L�V�W �Y�L�H�Z�V 



������

�–�I �Z�H �R�Y�H�U���R�Q�W�R�O�R�J�L�V�H �W�K�H �E�U�D�L�Q �L�Q �R�U�G�H�U �W�R �Q�R�W �E�H �P�\�V�W�L�F�D�O �G�X�D�O�L�V�W�V �R�U �N�Q�H�H���M�H�U�N 

�D�Q�W�L���V�F�L�H�Q�W�L�V�W�V�� �Z�H �P�D�\ �D�O�V�R �U�X�Q �W�K�H �U�L�V�N �R�I �U�H�F�R�Q�4�J�X�U�L�Q�J �K�X�P�D�Q�L�W�\ �D�V �M�X�V�W �
�D 

�F�H�U�H�E�U�D�O �F�U�\�V�W�D�O�O�L�]�D�W�L�R�Q�� ���'�H�O�H�X�]�H �D�Q�G �*�X�D�W�W�D�U�L �„�Œ�Œ�„�� �„�Œ�Š��������  not unlike the way 

recent continental  mystagogies of the brain in which “the frontier between the 

empirical and the transcendental is “deconstructed”  within the materiality of 

�W�K�H �E�U�D�L�Q�� ���:�L�O�O�L�D�P�V �…�ƒ�„�†����

The other remaining question , which I have mentioned several times , is: if 

brain and politics are not two opposed spheres, does this have an emanci -

�S�D�W�R�U�\ �S�R�W�H�Q�W�L�D�O�" �7�K�H �E�U�D�L�Q���V potentia  against the rule-concept of potestas 

���W�K�H �L�P�P�D�Q�H�Q�W �D�Q�G �F�R�Q�V�W�L�W�X�W�L�Y�H �H�V�V�H�Q�F�H �R�I �D �O�L�Y�L�Q�J �E�H�L�Q�J �W�K�D�W �G�H�V�L�U�H�V �Z�K�D�W 

is good for its being, versus power as the transcendent power of command 

�D�V�V�X�P�H�G �E�\ �U�X�O�H�U�V���� �–�Q �V�L�P�L�O�D�U �W�R�Q�H�V �3�D�V�T�X�L�Q�H�O�O�L ���…�ƒ�„�‡�� �…�Œ�‹�� �D�S�S�U�R�Y�L�Q�J�O�\ �F�L�W�H�V 

�0�H�W�]�L�Q�J�H�U���V �Q�H�X�U�R�S�H�G�D�J�R�J�\ �D�Q�G �&�R�Q�V�F�L�R�X�V�Q�H�V�V �5�H�Y�R�O�X�W�L�R�Q �D�V �W�K�H �
�U�H�V�S�R�Q�V�H 

of contemporary living labor to the regime of cognitive capitalism .” In fact, I 

�O�L�N�H �W�K�H �V�R�E�H�U�L�Q�J �Z�D�\ �/�D�]�]�D�U�D�W�R �S�X�W�V �L�W�� �D�U�W �D�Q�G �F�X�O�W�X�U�H �D�U�H �
�Q�H�L�W�K�H�U �P�R�U�H �Q�R�U 

less integrated” into the society of control and security than any other activ -

ity, and they have “the same potential and ambiguities as any other activity” 

���…�ƒ�ƒ�‹�� �„�Š�‡���� �7�K�H�U�H �L�V �O�L�W�W�O�H �W�R �E�H �J�D�L�Q�H�G �E�\ �L�Q�Y�H�V�W�L�Q�J �H�L�W�K�H�U �D �V�X�E�V�W�D�Q�F�H ���E�U�D�L�Q�� 

�I�U�R�Q�W�D�O �F�R�U�W�H�[�� �R�U�J�D�Q�L�V�P�� �R�U �D �S�R�W�H�Q�W�L�D�O�L�W�\ �Z�L�W�K �D�Q �D�E�V�R�O�X�W�H �V�D�Y�L�Q�‘���S�R�Z�H�U. This, 

�K�R�Z�H�Y�H�U�� �G�R�H�V �Q�R�W �F�K�D�Q�J�H �W�K�H �Z�D�\ �L�Q �Z�K�L�F�K �D �6�S�L�Q�R�]�L�V�W �S�R�O�L�W�L�F�V �R�I �E�U�D�L�Q �D�Q�G 

�D�•�H�F�W�V ���:�R�O�I�H �…�ƒ�„�‡�� �L�V �D�Q �L�P�S�U�R�Y�H�P�H�Q�W �R�Y�H�U �W�K�R�V�H �S�O�D�Q�L�4�F�D�W�L�R�Q�V �Z�K�L�F�K �O�D�\ �R�X�W 

a blueprint for action, with a hierarchy of actors assigned to their unmoving 

roles, à la �'�–�$�0�$�7 �D�Q�G �W�K�H �G�L�F�W�D�W�R�U�V�K�L�S �R�I �W�K�H �S�U�R�O�H�W�D�U�L�D�W��

So, again: navigating between the Charybdis of apolitical neuronormativity, 

where Churchland becomes Philip K. Dick ���� �� �� neurolegal attempts to identify 

�S�V�\�F�K�R�S�D�W�K�V �E�H�I�R�U�H �W�K�H�\ �F�R�P�P�L�W �F�U�L�P�H�V���� �D�Q�G �W�K�H �6�F�\�O�O�D �R�I �F�R�P�I�R�U�W�D�E�O�H �0�D�U�[-

�L�V�W �D�Q�W�L���Q�D�W�X�U�D�O�L�V�P�� �– �4�Q�G �V�X�S�S�R�U�W �L�Q �1�H�J�U�L���V �S�U�R�Y�R�F�D�W�L�Y�H �D�]�U�P�D�W�L�R�Q�� Geist is 

�W�K�H �E�U�D�L�Q�� �%�X�W �Z�K�L�F�K �E�U�D�L�Q�" �1�H�L�W�K�H�U �W�K�H �E�U�D�L�Q �R�I �I�R�U�F�H�S�V �R�U �0�5�–���Z�L�H�O�G�L�Q�J “men 

in white coats,” nor the brain of the bad neuro-aesthetic  �W�K�H�R�U�L�]�D�W�L�R�Q �R�I �W�K�H 

experience of reading literary prose, which we saw with Walter above. 

�$�J�D�L�Q�V�W �V�W�D�W�L�F �P�D�W�H�U�L�D�O�L�V�P �– �R�S�S�R�V�H �W�K�H �F�R�P�E�L�Q�H�G �I�H�U�Y�R�U �R�I �W�K�H �%�R�O�V�K�H�Y�L�N 

invocation of the socialist cortex —as if, contrary to present, tedious attacks 

on the “dangerous naturalism”  of thinkers like Virno, the true radical Marxism 

�R�I �E�R�W�K �Q�R�U�P�D�W�L�Y�H �G�H�Y�H�O�R�S�P�H�Q�W �D�Q�G �S�V�\�F�K�L�F �V�X�•�H�U�L�Q�J �D �Z�D�\ �W�R �D�F�F�R�X�Q�W �I�R�U �S�K�\�V�L�R�O�R�J�L�F�D�O 

�D�V�S�H�F�W�V �R�I �E�R�W�K �Z�L�W�K�R�X�W �H�Q�G�R�U�V�L�Q�J �H�Y�R�O�X�W�L�R�Q�D�U�\ �R�U �K�D�U�G���Z�L�U�H�G �Y�L�H�Z�V�� �)�R�U �S�R�V�W�P�R�G�H�U�Q-

�L�V�W�V�� �S�R�V�W�V�W�U�X�F�W�X�U�D�O�L�V�W�V�� �D�Q�G �R�W�K�H�U�V �L�Q�W�H�U�H�V�W�H�G �Q�R�W �R�Q�O�\ �L�Q �G�L�V�S�O�D�F�L�Q�J �W�K�H �O�L�E�H�U�D�O �V�X�E�M�H�F�W 

�E�X�W �D�O�V�R �L�Q �S�U�R�G�X�F�W�L�Y�H �D�O�W�H�U�Q�D�W�L�Y�H�V�� �S�O�D�V�W�L�F�L�W�\ �V�H�H�P�V �W�R �R�•�H�U �S�R�V�L�W�L�Y�H �F�K�D�R�V�� �F�U�H�D�W�L�Y�L�W�\�� 
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�3�R�V�W���7�U�D�X�P�D�����7�R�Z�D�U�G�V���D��
�1�H�Z���'�H�4�Q�L�W�L�R�Q�"��

Catherine Malabou

�$�F�F�R�U�G�L�Q�J���W�R���?�L�@�H�N�����F�R�Q�W�H�P�S�R�U�D�U�\���D�S�S�U�R�D�F�K�H�V���W�R��

�W�U�D�X�P�D���G�L�V�U�H�J�D�U�G���/�D�F�D�Q���V���P�R�V�W���I�X�Q�G�D�P�H�Q�W�D�O���V�W�D�W�H-

�P�H�Q�W�����W�U�D�X�P�D���K�D�V���D�O�Z�D�\�V���D�O�U�H�D�G�\���R�F�F�X�U�U�H�G�����7�R���V�W�D�W�H��

that trauma has already occurred means that it can -

�Q�R�W���R�F�F�X�U���E�\���F�K�D�Q�F�H�����W�K�D�W���H�Y�H�U�\���H�P�S�L�U�L�F�D�O���D�F�F�L�G�H�Q�W��

�R�U���V�K�R�F�N���L�P�S�D�L�U�V���D�Q���D�O�U�H�D�G�\���R�U���D���S�U�H�Y�L�R�X�V�O�\���Z�R�X�Q�G�H�G��

�V�X�E�M�H�F�W�����–�Q���W�K�L�V���W�H�[�W�����–���Z�D�Q�W���W�R���F�K�D�Q�F�H���D���W�K�R�X�J�K�W���W�K�D�W��

�Z�R�X�O�G���G�H�4�Q�L�W�H�O�\���H�V�F�D�S�H���W�K�H���D�O�Z�D�\�V���D�O�U�H�D�G�\���V���D�X�W�K�R�U-

�L�W�\�����Z�K�L�F�K���Z�R�X�O�G���J�L�Y�H���F�K�D�Q�F�H���D���F�K�D�Q�F�H�����7�K�H���F�K�D�S�W�H�U��

�J�R�H�V���R�Q���W�R���F�R�P�S�D�U�H���W�K�H���)�U�H�X�G�L�D�Q���/�D�F�D�Q�L�D�Q���Y�L�H�Z���R�I��

�E�U�D�L�Q���W�U�D�X�P�D���Y�H�U�V�X�V���S�V�\�F�K�L�F���W�U�D�X�P�D���Z�L�W�K���F�R�Q�W�H�P-

�S�R�U�D�U�\���Q�H�X�U�R�E�L�R�O�R�J�L�F�D�O���D�Q�G���V�R�F�L�R���S�R�O�L�W�L�F�D�O���Y�L�H�Z�V���R�Q��

trauma.
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�–�Q �K�L�V �D�U�W�L�F�O�H �
�'�H�V�F�D�U�W�H�V �D�Q�G �W�K�H �3�R�V�W���7�U�D�X�P�D�W�L�F �6�X�E�M�H�F�W���� �6�O�D�Y�R�M �?�L�@�H�N ���…�ƒ�ƒ�Œ�� 

develops a very insightful critique of the current neurobiological and neuro-

psychoanalytic approach of trauma. �„ He challenges the way in which these 

�D�S�S�U�R�D�F�K�H�V �W�H�Q�G �W�R �V�X�E�V�W�L�W�X�W�H �I�R�U �W�K�H �)�U�H�X�G�L�D�Q �D�Q�G �/�D�F�D�Q�L�D�Q �G�H�4�Q�L�W�L�R�Q�V �R�I 

�S�V�\�F�K�L�F �Z�R�X�Q�G�V�� �?�L�@�H�N���V �F�U�L�W�L�T�X�H �P�D�\ �E�H �V�X�P�P�D�U�L�]�H�G �L�Q �W�K�H �I�R�O�O�R�Z�L�Q�J �W�H�U�P�V�� 

�:�K�L�O�H �G�H�Y�H�O�R�S�L�Q�J �L�W�V �R�Z�Q �F�U�L�W�L�T�X�H �R�I �S�V�\�F�K�R�D�Q�D�O�\�V�L�V�� �Q�D�P�H�O�\ �R�I �)�U�H�X�G �D�Q�G 

Lacan, neurobiology would not have been aware of the fact that Lacan, pre -

cisely, has already said what they thought he has not said. They would thus be 

�Y�H�Q�W�U�L�O�R�T�X�L�]�H�G �E�\ �/�D�F�D�Q �D�W �W�K�H �Y�H�U�\ �P�R�P�H�Q�W �W�K�H�\ �W�K�R�X�J�K�W �W�K�H�\ �Z�H�U�H �V�S�H�D�N�L�Q�J 

from another point of view, one other than Lacanian psychoanalysis. 

�:�K�\ �L�V �W�K�D�W�" �+�R�Z �L�V �L�W �S�R�V�V�L�E�O�H �W�R �F�L�W�H �/�D�F�D�Q �Z�L�W�K�R�X�W �N�Q�R�Z�L�Q�J �D�E�R�X�W �L�W�" �$�F�F�R�U�G-

�L�Q�J �W�R �?�L�@�H�N�� �F�R�Q�W�H�P�S�R�U�D�U�\ �D�S�S�U�R�D�F�K�H�V �W�R �W�U�D�X�P�D �Z�R�X�O�G �U�H�P�D�L�Q �X�Q�D�Z�D�U�H���R�X�W 

�R�I �G�L�V�D�Y�R�Z�D�O �R�U �R�I �G�H�V�L�U�H���R�I �/�D�F�D�Q���V �P�R�V�W �I�X�Q�G�D�P�H�Q�W�D�O �V�W�D�W�H�P�H�Q�W�� �W�U�D�X�P�D 

�K�D�V �D�O�Z�D�\�V �D�O�U�H�D�G�\ �R�F�F�X�U�U�H�G�� �$ �V�S�H�F�L�4�F �W�U�D�X�P�D�� �W�K�L�V �R�U �W�K�D�W �H�P�S�L�U�L�F�D�O �V�K�R�F�N�� 

may happen only because a more profound and originary trauma, understood 

as the real or as the “transcendental” trauma, has always already occurred. 

�7�U�D�X�P�D �K�D�G �D�O�Z�D�\�V �D�O�U�H�D�G�\ �K�D�S�S�H�Q�H�G�� �$�O�U�H�D�G�\ �D�O�Z�D�\�V �D�O�U�H�D�G�\�� �/�D�F�D�Q �K�D�G 

already said always already. The new approach to trauma would only be a 

�F�R�Q�4�U�P�D�W�L�R�Q�� �D�Q�G �Q�R�W �D �G�H�V�W�L�W�X�W�L�R�Q�� �R�I �W�K�H �D�O�Z�D�\�V���D�O�U�H�D�G�\�� �–�W �Z�R�X�O�G �E�H �D �P�H�U�H 

repetition of what has already occurred and been said. 

To state that trauma has already occurred means that it cannot occur by 

chance, that every empirical accident or shock impairs an already or a previ -

�R�X�V�O�\ �Z�R�X�Q�G�H�G �V�X�E�M�H�F�W�� �7�K�H�U�H �L�V �D�Q �R�E�Y�L�R�X�V �U�H�M�H�F�W�L�R�Q �R�I �F�K�D�Q�F�H �L�Q �)�U�H�X�G �D�Q�G 

�/�D�F�D�Q�� �%�H�\�R�Q�G �W�K�H �D�O�Z�D�\�V-already principle. Something that Lacan had never 

said, �W�R �W�K�H �H�[�W�H�Q�W �W�K�D�W �– �Z�D�Q�W �W�R �F�K�D�Q�F�H �D �W�K�R�X�J�K�W �W�K�D�W �Z�R�X�O�G �G�H�4�Q�L�W�H�O�\ �H�V�F�D�S�H 

�W�K�H �D�O�Z�D�\�V �D�O�U�H�D�G�\���V �D�X�W�K�R�U�L�W�\�� �Z�K�L�F�K �Z�R�X�O�G �J�L�Y�H �F�K�D�Q�F�H �D �F�K�D�Q�F�H. 

�%�H�I�R�U�H �– �I�R�F�X�V �R�Q �W�K�H �Q�R�W�L�R�Q �R�I �F�K�D�Q�F�H�� �– �Z�D�Q�W �W�R �V�W�D�W�H �W�K�D�W �W�K�H �S�R�V�V�L�E�L�O�L�W�\ 

�R�I �V�X�F�K �D �E�H�\�R�Q�G �L�V �R�S�H�Q�H�G �E�\ �F�X�U�U�H�Q�W �Q�H�X�U�R�E�L�R�O�R�J�\ �D�Q�G �L�W�V �U�H�G�H�4�Q�L�W�L�R�Q �R�I 

�E�R�W�K �W�K�H �X�Q�F�R�Q�V�F�L�R�X�V ���Q�D�P�H�G �Q�H�X�U�D�O �X�Q�F�R�Q�V�F�L�R�X�V �R�U �Q�H�X�U�D�O �S�V�\�F�K�H�� �D�Q�G �W�K�H 

trauma,  and �F�R�Q�V�H�T�X�H�Q�W�O�\ �W�K�H �S�R�V�W���W�U�D�X�P�D�W�L�F �V�X�E�M�H�F�W�L�Y�L�W�\ ���W�K�L�V �L�V �W�K�H �F�H�Q�W�U�D�O 

�W�K�H�V�L�V �R�I �0�D�O�D�E�R�X �…�ƒ�ƒ�Š���� �1�H�X�U�R�E�L�R�O�R�J�\ �D�Q�G �Q�H�X�U�R�S�V�\�F�K�R�D�Q�D�O�\�V�L�V �F�K�D�O�O�H�Q�J�H 

�W�K�H �)�U�H�X�G�L�D�Q �F�R�Q�F�H�S�W�L�R�Q �R�I �W�K�H �S�V�\�F�K�L�F �D�F�F�L�G�H�Q�W �X�Q�G�H�U�V�W�R�R�G �D�V �D �P�H�H�W�L�Q�J 

point between two meanings of the event: the event conceived as an internal 

�L�P�P�D�Q�H�Q�W �G�H�W�H�U�P�L�Q�D�W�L�R�Q ��Erlebnis�� �D�Q�G �D�Q �H�Q�F�R�X�Q�W�H�U �W�K�D�W �R�F�F�X�U�V �I�U�R�P �R�X�W�V�L�G�H 

���(�U�H�L�‘�Q�L�V���� �–�Q �R�U�G�H�U �I�R�U �D�Q �D�F�F�L�G�H�Q�W �W�R �E�H�F�R�P�H �D proper psychic event, it has 

�W�R �W�U�L�J�J�H�U �W�K�H �V�X�E�M�H�F�W���V �S�V�\�F�K�L�F �K�L�V�W�R�U�\ �D�Q�G �G�H�W�H�U�P�L�Q�L�V�P�� �7�K�H �(�U�H�L�‘�Q�L�V has to 

unite with the Erlebnis�� �7�K�H �P�R�V�W �R�E�Y�L�R�X�V �H�[�D�P�S�O�H �R�I �V�X�F�K �D �G�H�4�Q�L�W�L�R�Q �R�I �W�K�H 

psychic event is the example, often proposed �E�\ �)�U�H�X�G�� �R�I �W�K�H �Z�D�U �Z�R�X�Q�G�� 

When a soldier on the front is �W�U�D�X�P�D�W�L�]�H�G �E�\ being wound ed, or merely the 

fear of being wound ed�� �L�W �D�S�S�H�D�U�V �W�K�D�W �W�K�H �F�X�U�U�H�Q�W �U�H�D�O �F�R�Q�5�L�F�W �K�H �L�V �L�Q�Y�R�O�Y�H�G 

��	  �?�L�@�H�N���V �D�U�W�L�F�O�H �L�V �D �U�H�Y�L�H�Z �R�I �0�D�O�D�E�R�X �…�ƒ�ƒ�Š��



������

�L�Q �L�V �D �U�H�S�H�W�L�W�L�R�Q �R�I �D�Q �L�Q�W�H�U�Q�D�O �F�R�Q�5�L�F�W�� �6�K�R�F�N �L�V �D�O�Z�D�\�V �D �U�H�P�L�Q�G�H�U �R�I �D �S�U�H�Y�L-

�R�X�V �V�K�R�F�N�� �)�U�H�X�G �Z�R�X�O�G �W�K�H�Q �K�D�Y�H �F�R�Q�V�L�G�H�U�H�G �3�7�6�' �D�V �W�K�H �H�[�S�U�H�V�V�L�R�Q �R�I �W�K�H 

always-already  �F�K�D�U�D�F�W�H�U �R�I �W�K�H �F�R�Q�5�L�F�W �R�U �W�U�D�X�P�D�� 

Neurobiologists hold , on the contrary, that severe trauma is �� �4�U�V�W�� fundamen -

tally an �(�U�H�L�‘�Q�L�V and as such something that happens by mere chance from 

the outside. Second,  they thus maintain this dismantles the �(�U�H�L�‘�Q�L�V���(�U�O�H�E�Q�L�V��

�G�L�V�W�L�Q�F�W�L�R�Q �W�R �W�K�H �H�[�W�H�Q�W �W�K�D�W �L�W �G�L�V�F�R�Q�Q�H�F�W�V �W�K�H �V�X�E�M�H�F�W �I�U�R�P �K�H�U �U�H�V�H�U�Y�H�V �R�I 

�P�H�P�R�U�\ �D�Q�G �I�U�R�P �W�K�H �S�U�H�V�H�Q�F�H �R�I �W�K�H �S�D�V�W�� �$�I�W�H�U �V�H�Y�H�U�H �E�U�D�L�Q �G�D�P�D�J�H�� �Z�K�L�F�K 

always produces a series of severed connections and gaps within the neural 

�Q�H�W�Z�R�U�N�� �D �Q�H�Z �V�X�E�M�H�F�W �H�P�H�U�J�H�V �Z�L�W�K �Q�R �U�H�I�H�U�H�Q�F�H �W�R �W�K�H �S�D�V�W �R�U �W�R �K�H�U �S�U�H�Y�L-

�R�X�V �L�G�H�Q�W�L�W�\�� �$ �Q�H�X�U�D�O �G�L�V�F�R�Q�Q�H�F�W�L�R�Q �G�R�H�V �Q�R�W �W�U�L�J�J�H�U �D�Q�\ �S�U�H�Y�L�R�X�V �F�R�Q�5�L�F�W�� 

�–�Q�V�W�H�D�G�� �W�K�H �S�R�V�W���W�U�D�X�P�D�W�L�]�H�G �V�X�E�M�H�F�W �G�L�V�F�R�Q�Q�H�F�W�V �W�K�H �V�W�U�X�F�W�X�U�H �R�I the always-

already �� �7�K�H �S�R�V�W���W�U�D�X�P�D�W�L�]�H�G �V�X�E�M�H�F�W �L�V �W�K�H nevermore of the always-already . 

We can then state that a neural disconnection cannot belong to either of the 

three terms that form the Lacanian triad of the imaginary, the symbolic, and 

the real, to the extent that this triad is rooted in the transcendental principle 

of the always-already . We propose to entertain a fourth dimension, a dimen -

�V�L�R�Q �W�K�D�W �P�L�J�K�W �E�H �F�D�O�O�H�G �W�K�H �P�D�W�H�U�L�D�O�� �)�U�R�P �D �Q�H�X�U�R�E�L�R�O�R�J�L�F�D�O �S�R�L�Q�W �R�I �Y�L�H�Z�� 

the trauma would be taken to be a material, empirical, biological, and mean -

ingless interruption of the transcendental itself. This is why post-traumatic 

�V�X�E�M�H�F�W�V �D�U�H �O�L�Y�L�Q�‘���H�[�D�P�S�O�H�V���R�I���W�K�H���G�H�D�W�K���G�U�L�Y�H��and of the dimension beyond the 

pleasure principle �W�K�D�W �)�U�H�X�G �D�Q�G �/�D�F�D�Q �E�R�W�K �I�D�L�O �W�R �O�R�F�D�W�H �R�U �W�R �H�[�S�R�V�H�� �%�H�\�R�Q�G 

the always-already  principle is the true beyond -the -pleasure principle. 

�?�L�@�H�N ���…�ƒ�ƒ�Œ�� �D�•�R�U�G�V �D �F�H�U�W�D�L�Q �F�U�H�G�X�O�L�W�\ �W�R �W�K�H�V�H �L�G�H�D�V �E�X�W �U�H�M�H�F�W�V �W�K�H�P �R�X�W �R�I 

hand for three main reasons: 

����	These statements are seemingly ignorant of the Lacanian distinction 

�E�H�W�Z�H�H�Q �S�O�H�D�V�X�U�H ��plaisir �� �D�Q�G �H�Q�M�R�\�P�H�Q�W ��jouissance���� �(�Q�M�R�\�P�H�Q�W �L�Q �L�W�V�H�O�I �L�V 

precisely beyond pleasure. It is this painful surplus of pleasure that resists 

�E�H�L�Q�J �F�R�Q�W�D�L�Q�H�G �Z�L�W�K�L�Q �W�K�H �I�U�D�P�H�Z�R�U�N �R�I �W�K�H �S�O�H�D�V�X�U�H �S�U�L�Q�F�L�S�O�H�� �(�Q�M�R�\-

ment is the always-already confronting us with death, and without which 

we would be trapped in pleasure only. In other words, neurological trauma 

�F�D�Q�Q�R�W �E�H �E�X�W �D �I�R�U�P �R�I �H�Q�M�R�\�P�H�Q�W�� �/�D�F�D�Q �K�D�V �D�O�Z�D�\�V �D�O�U�H�D�G�\ �V�D�L�G �W�K�D�W �G�L�V-

�F�R�Q�Q�H�F�W�L�R�Q�� �V�H�S�D�U�D�W�L�R�Q �I�U�R�P �W�K�H �S�D�V�W�� �O�R�V�V �R�I �P�H�P�R�U�\�� �D�Q�G �L�Q�G�L�•�H�U�H�Q�F�H �D�U�H 

�P�R�G�D�O�L�W�L�H�V �R�U �R�F�F�X�U�U�H�Q�F�H�V �R�I �H�Q�M�R�\�P�H�Q�W�� �7�K�H �X�Q�F�R�Q�V�F�L�R�X�V �L�V �D�O�Z�D�\�V �D�O�U�H�D�G�\ 

ready for its own destruction: “What is beyond the pleasure principle is 

�H�Q�M�R�\�P�H�Q�W �L�W�V�H�O�I�� �L�W �L�V �G�U�L�Y�H �D�V �V�X�F�K�� ���?�L�@�H�N ���������� ���������� 

����	�7�K�H �V�H�F�R�Q�G �R�E�M�H�F�W�L�R�Q �F�R�Q�F�H�U�Q�V �G�H�V�W�U�X�F�W�L�R�Q �L�W�V�H�O�I �X�Q�G�H�U�V�W�R�R�G �D�V �W�K�H �S�U�H�V-

�H�Q�F�H �R�I �Z�K�D�W �/�D�F�D�Q �F�D�O�O�V �
�W�K�H �7�K�L�Q�J�� ���O�D �&�K�R�V�H���� �7�K�H �7�K�L�Q�J �L�V �W�K�H �W�K�U�H�D�W 

�R�I �G�H�D�W�K�� �:�L�W�K�R�X�W �W�K�L�V �W�K�U�H�D�W�� �Z�K�L�F�K �P�D�L�Q�O�\ �D�S�S�H�D�U�V �W�R �W�K�H �V�X�E�M�H�F�W �D�V 

�W�K�H �W�K�U�H�D�W �R�I �F�D�V�W�U�D�W�L�R�Q�� �D�Q�\ �H�P�S�L�U�L�F�D�O �R�E�M�H�F�W�L�Y�H �G�D�Q�J�H�U �R�U �K�D�]�D�U�G �Z�R�X�O�G 

remain meaningless to the psyche. Here comes the always-already again: 

�
�&�D�V�W�U�D�W�L�R�Q �L�V �Q�R�W �R�Q�O�\ �D �W�K�U�H�D�W���K�R�U�L�]�R�Q�� �D �Q�R�W �\�H�W���D�O�Z�D�\�V �W�R �F�R�P�H�� �E�X�W�� 



������

�V�L�P�X�O�W�D�Q�H�R�X�V�O�\�� �V�R�P�H�W�K�L�Q�J �W�K�D�W �D�O�Z�D�\�V �D�O�U�H�D�G�\ �K�D�S�S�H�Q�V�� �W�K�H �V�X�E�M�H�F�W �L�V �Q�R�W 

�R�Q�O�\ �X�Q�G�H�U �D �W�K�U�H�D�W �R�I �V�H�S�D�U�D�W�L�R�Q�� �L�W �L�V �W�K�H �H�•�H�F�W �R�I �V�H�S�D�U�D�W�L�R�Q ���I�U�R�P �V�X�E-

�V�W�D�Q�F�H���� ���?�L�@�H�N ���������� ���������� 

����	�7�K�L�V �O�D�V�W �V�H�Q�W�H�Q�F�H �H�[�S�U�H�V�V�H�V �W�K�H �P�D�L�Q �R�E�M�H�F�W�L�R�Q�� �D�F�F�R�U�G�L�Q�J �W�R �?�L�@�H�N�� �W�K�H 

�V�X�E�M�H�F�W �L�V�� �V�L�Q�F�H �'�H�V�F�D�U�W�H�V�� �D �S�R�V�W���W�U�D�X�P�D�W�L�F �V�X�E�M�H�F�W�� �D �V�X�E�M�H�F�W �V�W�U�X�F�W�X�U�H�G �L�Q 

such a way that it has to constantly erase the traces of its past in order to be 

�D �V�X�E�M�H�F�W�� �7�K�X�V�� �D�Q�G �R�Q�F�H �D�J�D�L�Q�� �W�K�H �H�[�S�H�U�L�H�Q�F�H �R�I �E�H�L�Q�J �F�X�W �R�• �I�U�R�P �R�Q�H-

self is a very old one. Neurobiology does not teach us anything new on that 

�S�R�L�Q�W�� �D�F�F�R�U�G�L�Q�J �W�R �?�L�@�H�N �L�W �U�D�W�K�H�U �F�R�Q�4�U�P�V �W�K�H �Y�H�U�\ �H�V�V�H�Q�F�H �R�I �W�K�H �V�X�E�M�H�F�W�� 

“The empty frame of death drive is the formal-transcendental condition” 

������������ ������ �R�I �V�X�E�M�H�F�W�L�Y�L�W�\�� �
�:�K�D�W �U�H�P�D�L�Q�V �D�I�W�H�U �W�K�H �Y�L�R�O�H�Q�W �W�U�D�X�P�D�W�L�F �L�Q�W�U�X-

�V�L�R�Q �R�Q�W�R �D �K�X�P�D�Q �V�X�E�M�H�F�W �W�K�D�W �H�U�D�V�H�V �D�O�O �K�L�V �V�X�E�V�W�D�Q�W�L�D�O �F�R�Q�W�H�Q�W �L�V �W�K�H �S�X�U�H 

�I�R�U�P �R�I �V�X�E�M�H�F�W�L�Y�L�W�\�� �W�K�H �I�R�U�P �W�K�D�W �D�O�U�H�D�G�\ �P�X�V�W �K�D�Y�H �E�H�H�Q �W�K�H�U�H�� ������������ 

���������� �)�X�U�W�K�H�U�� �
�–�I �R�Q�H �Z�D�Q�W�V �W�R �J�H�W �D�Q �L�G�H�D �R�I �F�R�J�L�W�R �D�W �L�W�V �S�X�U�H�V�W�� �L�W�V ���G�H�J�U�H�H 

�]�H�U�R���� �R�Q�H �K�D�V �W�R �W�D�N�H �D �O�R�R�N �D�W �D�X�W�L�V�W�L�F �P�R�Q�V�W�H�U�V ���W�K�H �Q�H�Z �Z�R�X�Q�G�H�G���� �D �J�D�]�H 

�W�K�D�W �L�V �Y�H�U�\ �S�D�L�Q�I�X�O �D�Q�G �G�L�V�W�X�U�E�L�Q�J�� ������������ ���������� 

�)�U�R�P �'�H�V�F�D�U�W�H�V �W�R �'�D�P�D�V�L�R �Y�L�D �/�D�F�D�Q�� �W�K�H�U�H �Z�R�X�O�G �E�H�� �R�Q�F�H �D�J�D�L�Q�� �R�Q�H �D�Q�G 

only one principle: trauma has always already happened. 

�7�R �D�Q�V�Z�H�U �W�K�H�V�H �R�E�M�H�F�W�L�R�Q�V �R�Q�H �P�D�\ �L�Q�V�L�V�W �W�K�D�W �W�K�H �P�R�W�L�I �R�I �F�K�D�Q�F�H �D�Q�G 

thought, elaborated in a certain way, deconstructs the always-already , which 

appears to be a barrier to what it is supposed to be—that is, a barrier to 

destruction. If destruction has always already happened, if there is anything 

such as a transcendental destruction, then destruction is indestructible. This 

�L�V �Z�K�D�W�� �L�Q �)�U�H�X�G �D�Q�G �L�Q �/�D�F�D�Q�� �U�H�P�D�L�Q�V �H�[�W�U�H�P�H�O�\ �S�U�R�E�O�H�P�D�W�L�F�� Destruction 

remains for them a structure, the repetition of the originary trauma. What 

if the always-already  �P�L�J�K�W �H�[�S�O�R�G�H�" �:�K�D�W �L�I the always-already  were self-

destructive and able to disappear as the so-called fundamental law of the 

�S�V�\�F�K�H�" 

�–�Q �R�U�G�H�U �W�R �D�G�G�U�H�V�V �W�K�H�V�H �L�V�V�X�H�V �P�R�U�H �V�S�H�F�L�4�F�D�O�O�\�� �O�H�W us concentrate on the 

�V�W�D�W�X�V �R�I �F�K�D�Q�F�H �L�Q �D �G�U�H�D�P �W�K�D�W �)�U�H�X�G �D�Q�D�O�\�]�H�V �L�Q �F�K�D�S�W�H�U �Š �R�I The Interpreta-

tion of Dreams and that Lacan comments in turn with his seminar �;�– The Four 

Fundamental Concepts of Psychoanalysis �L�Q �F�K�D�S�W�H�U�V �ˆ �
Tuché and Automaton ” 

�D�Q�G �‰ �
�7�K�H �6�S�O�L�W �E�H�W�Z�H�H�Q �W�K�H �(�\�H �D�Q�G �W�K�H �*�D�]�H���� �)�U�H�X�G �Z�U�L�W�H�V�� 

�$ �I�D�W�K�H�U �K�D�G �E�H�H�Q �Z�D�W�F�K�L�Q�J �E�H�V�L�G�H �K�L�V �F�K�L�O�G���V �V�L�F�N �E�H�G �I�R�U �G�D�\�V �D�Q�G �Q�L�J�K�W�V 

�R�Q �H�Q�G�� �$�I�W�H�U �W�K�H �F�K�L�O�G �K�D�G �G�L�H�G�� �K�H �Z�H�Q�W �L�Q�W�R �W�K�H �Q�H�[�W �U�R�R�P �W�R �O�L�H �G�R�Z�Q�� 

but left the door open so he could see from his bedroom into the room 

�L�Q �Z�K�L�F�K �W�K�H �F�K�L�O�G���V �E�R�G�\ �Z�D�V �O�D�L�G �R�X�W�� �Z�L�W�K �W�D�O�O �F�D�Q�G�O�H�V �V�W�D�Q�G�L�Q�J �U�R�X�Q�G �L�W�� 

�$�Q �R�O�G �P�D�Q �K�D�V �E�H�H�Q �H�Q�J�D�J�H�G �W�R �N�H�H�S �Z�D�W�F�K �R�Y�H�U �L�W�� �D�Q�G �V�D�W �E�H�V�L�G�H �W�K�H 

�E�R�G�\ �P�X�U�P�X�U�L�Q�J �S�U�D�\�H�U�V�� �$�I�W�H�U �D �I�H�Z �K�R�X�U�V �V�O�H�H�S�� �W�K�H �I�D�W�K�H�U �K�D�G �D �G�U�H�D�P 

that his child was standing beside his bed, caught him by the arm and 

�Z�K�L�V�S�H�U�H�G �W�R �K�L�P �U�H�S�U�R�D�F�K�I�X�O�O�\�� ���)�D�W�K�H�U�� �G�R�Q���W �\�R�X �V�H�H �–���P �E�X�U�Q�L�Q�J�"�� �+�H 
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woke up, noticed a bright glare of light from the next room, hurried into it 

and found that the old watchman had dropped out to sleep and that the 

�Z�U�D�S�S�L�Q�J�V �D�Q�G �R�Q�H �R�I �W�K�H �D�U�P�V �R�I �W�K�H �E�H�O�R�Y�H�G �F�K�L�O�G���V �G�H�D�G �E�R�G�\ �K�D�G �E�H�H�Q 

�E�X�U�Q�H�G �E�\ �D �F�D�Q�G�O�H �W�K�D�W �K�D�G �I�D�O�O�H�Q �R�Q �W�K�H�P�� ���„�Œ�‰�‡, �ˆ: �ˆ�‡�Š���‡�‹�� 

�7�K�H �L�V�V�X�H �L�P�P�H�G�L�D�W�H�O�\ �D�G�G�U�H�V�V�H�G �E�\ �)�U�H�X�G �L�V �W�R �N�Q�R�Z �Z�K�H�W�K�H�U �Z�H �F�D�Q �F�R�Q-

sider such a dream as a wish  �I�X�O�4�O�O�P�H�Q�W�� On the contrary , is it not �D�Q �R�E�M�H�F�W�L�R�Q�� 

a counter example to the theory of dreams as wish  �I�X�O�4�O�O�P�H�Q�W�" 

Let us �F�R�Q�V�L�G�H�U �/�D�F�D�Q���V �D�Q�V�Z�H�U �W�R �W�K�L�V �L�V�V�X�H�� �)�L�U�V�W �R�I �D�O�O�� �D�I�W�H�U �K�D�Y�L�Q�J �U�H�P�L�Q�G�H�G 

us of this dream, Lacan posits that psychoanalysis is “an encounter, an essen -

tial encounter—an appointment to which we are always called with a real that 

�H�O�X�G�H�V �X�V�� ���„�Œ�Š�‹�� �ˆ�†���� �7�K�L�V �H�V�V�H�Q�W�L�D�O �P�L�V�V�H�G �H�Q�F�R�X�Q�W�H�U�� �R�U �P�L�V�H�Q�F�R�X�Q�W�H�U�� �Z�L�W�K 

the real �L�V �W�K�H �H�Q�F�R�X�Q�W�H�U �Z�L�W�K �W�K�H �W�U�D�X�P�D�� �$�F�F�R�U�G�L�Q�J �W�R �/�D�F�D�Q�� �W�K�L�V �G�U�H�D�P 

�V�W�D�J�H�V �V�X�F�K �D�Q �H�Q�F�R�X�Q�W�H�U�� �7�K�H �)�U�H�X�G�L�D�Q �T�X�H�V�W�L�R�Q �F�R�P�H�V �E�D�F�N �D�W �W�K�D�W �S�R�L�Q�W�� If 

this dream stages the encounter with the trauma, how can we consider it as 

wish  �I�X�O�4�O�O�P�H�Q�W�� �D�V �I�X�O�4�O�O�P�H�Q�W �R�I �D �G�H�V�L�U�H�" 

We need to understand more precisely what the very notion of “encounter 

with the real” means. The analysis of this formula —“encounter with the real”—

�I�R�U�P�V �W�K�H �F�R�Q�W�H�Q�W �R�I �)�U�H�X�G���V �F�K�D�S�W�H�U�V �ˆ �D�Q�G �‰�� �7�K�L�V �I�R�U�P�X�O�D �L�V �F�R�Q�W�U�D�G�L�F�W�R�U�\ �W�R 

�W�K�H �H�[�W�H�Q�W �W�K�D�W �
�H�Q�F�R�X�Q�W�H�U�� �I�R�U �)�U�H�X�G �U�H�I�H�U�V �W�R �V�R�P�H�W�K�L�Q�J �F�R�Q�W�L�Q�J�H�Q�W�� �D�F�F�L�G�H�Q-

�W�D�O�� �W�R �V�R�P�H�W�K�L�Q�J �W�K�D�W �P�D�\ �R�U �P�D�\ �Q�R�W �K�D�S�S�H�Q�� �)�R�U �/�D�F�D�Q �
�U�H�D�O���� �R�Q �W�K�H �R�W�K�H�U 

hand, designates the necessary and determined mechanism of repetition, the 

always-already  of the trauma. How then can we encounter—contingently—

�W�K�H �Q�H�F�H�V�V�L�W�\ �R�I �W�U�D�X�P�D�" �+�H�U�H�� �W�K�H �Q�R�W�L�R�Q �R�I �F�K�D�Q�F�H �L�V �H�P�H�U�J�L�Q�J�� �+�R�Z �F�D�Q �Z�H 

encounter—by chance—the necessity of the trauma, which has been always 

�D�O�U�H�D�G�\ �K�H�U�H�" 

�–�W �L�V �R�Q �W�K�L�V �S�R�L�Q�W �W�K�D�W �/�D�F�D�Q �U�H�I�H�U�V �W�R �$�U�L�V�W�R�W�O�H�� �Z�K�R �L�Q �K�L�V Physics distinguishes 

�W�Z�R �U�H�J�L�P�H�V �R�I �H�Y�H�Q�W�V �R�U �R�I �F�D�X�V�D�O�L�W�\�� �)�L�U�V�W �W�R �W�K�H �P�R�G�H �R�I “tuché”: which 

�P�H�D�Q�V �I�R�U�W�X�Q�H�� �F�R�Q�W�L�Q�J�H�Q�F�\�� �W�K�H�Q �W�R �W�K�H �P�R�G�H �R�I �
automaton ,” the blind 

necessity of the repetition mechanism, the compulsion to repeat as such. With 

those to modes, we have chance on the one hand, determinism on the other. 

�)�X�U�W�K�H�U�P�R�U�H�� �D�F�F�R�U�G�L�Q�J �W�R �$�U�L�V�W�R�W�O�H�� �H�Y�H�U�\�W�K�L�Q�J �W�K�D�W �F�R�P�H�V �W�R �S�D�V�V �L�V �G�X�H �W�R 

one of these two modes of temporality: Tuché will decide if you will meet by 

�F�K�D�Q�F�H �D �I�U�L�H�Q�G �R�Q �W�K�H �D�J�R�U�D �W�R�G�D�\�� automaton governs the cycle of sunset 

and sunrise, or the seasons cycle, etc. Lacan comments on these two modes: 

“Tuché�� �K�H �V�D�\�V�� �L�V �J�R�R�G �R�U �E�D�G �I�R�U�W�X�Q�H�� ���„�Œ�Š�‹�� �‰�Œ���� �
Automaton is the Greek 

�Y�H�U�V�L�R�Q �R�I �W�K�H �F�R�P�S�X�O�V�L�R�Q �W�R �U�H�S�H�D�W�� ���‰�Š���� �(�Y�H�Q �L�I �W�K�L�V �H�Q�F�R�X�Q�W�H�U �E�H�W�Z�H�H�Q �W�Z�R 

regimes of events and two modes of causality is said to be a missed encoun -

�W�H�U�� �L�W �L�V �Q�R�Q�H�W�K�H�O�H�V�V �D�Q �H�Q�F�R�X�Q�W�H�U�� �$�J�D�L�Q�� �K�R�Z �L�V �W�K�L�V �S�R�V�V�L�E�O�H�" 

Here is where the analysis of the dream of the father and his dead child  can 

begin �� �%�X�W �Z�K�D�W �E�H�O�R�Q�Js to automaton and what to tuché in this dream �" �2�U �D�V 
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�/�D�F�D�Q �S�X�W�V �L�W�� �
�:�K�H�U�H �L�V �W�K�H �U�H�D�O�L�W�\ �L�Q �W�K�L�V �D�F�F�L�G�H�Q�W�"�� ���„�Œ�Š�‹�� �ˆ�‹�� �D�Q�G �Z�K�H�U�H �L�V �W�K�H 

�D�F�F�L�G�H�Q�W �L�Q �W�K�L�V �U�H�D�O�L�W�\�" 

Obviously, what belongs to tuché is the falling of the candle and the burning of 

�W�K�H �F�K�L�O�G���V �D�U�P�� �7�K�L�V �L�V �W�K�H �U�H�D�O�L�W�\�� �/�D�F�D�Q �V�D�\�V�� �E�X�W �Q�R�W �W�K�H �U�H�D�O�� �7�K�H �U�H�D�O �L�V �W�K�H 

�X�Q�U�H�D�O �
�U�H�V�X�U�U�H�F�W�L�R�Q�� �R�I �W�K�H �F�K�L�O�G �D�Q�G �W�K�H �Z�R�U�G�V�� �
�)�D�W�K�H�U�� �F�D�Q���W �\�R�X �V�H�H �– �D�P 

�E�X�U�Q�L�Q�J�"�� �+�H�U�H�� �/�D�F�D�Q �V�W�D�U�W�V �W�R �D�Q�D�O�\�]�H tuché as a secondary kind of causality 

�R�U �U�H�D�O�L�W�\�� �7�K�H �F�K�L�O�G���V �E�X�U�Q�H�G �D�U�P �L�V �Q�R�W �W�K�H �U�H�D�O �D�F�F�L�G�H�Q�W �L�Q �W�K�L�V �G�U�H�D�P�� �L�W �L�V 

�Q�R�W �W�K�H �U�H�D�O�� �7�K�H �U�H�D�O �F�R�P�H�V �Z�L�W�K �W�K�H �V�S�H�H�F�K�� �W�K�H �V�R�Q���V �D�G�G�U�H�V�V �W�R �K�L�V �I�D�W�K�H�U�� 

Tuché �K�D�V �Q�R �D�X�W�R�Q�R�P�\�� �L�W �L�V �L�Q �I�D�F�W �R�Q�O�\ �D �P�H�D�Q�V �I�R�U �W�K�H �U�H�D�O �R�U �W�K�H automaton 

to emerge. �$�F�F�R�U�G�L�Q�J�O�\�� �W�K�H�U�H would only be one mode of happening, that of 

automaton , with a disguised version of it, a mask, tuché. 

Chance, or fortune, is only an appearance, an “as if.” What happens as if by 

chance is in fact always the automatism of repetition, the primary trauma: 

“What is repeated, in fact, is always something that occurs as if by chance,” 

states Lacan ���„�Œ�Š�‹�� �ˆ�‡���� Moreover, Lacan asks what is genuinely burning in the 

dream. Is �L�W �W�K�H �F�K�L�O�G���V �D�U�P�� �R�U �W�K�H �V�H�Q�W�H�Q�F�H �X�W�W�H�U�H�G �E�\ �W�K�H �F�K�L�O�G�� �
�)�D�W�K�H�U�� �F�D�Q���W 

�\�R�X �V�H�H �W�K�D�W �–���P �E�X�U�Q�L�Q�J�"�� Lacan explicates:

Does not this sentence, said in relation to fever  suggest to you what, in 

�R�Q�H �R�I �P�\ �U�H�F�H�Q�W �O�H�F�W�X�U�H�V�� �– �F�D�O�O�H�G �W�K�H �F�D�X�V�H �R�I �I�H�Y�H�U�" �� �� �� �:�K�D�W �H�Q�F�R�X�Q�W�H�U 

can there be with that forever inert being—even now being devoured 

�E�\ �W�K�H �5�D�P�H�V���L�I �Q�R�W �W�K�H �H�Q�F�R�X�Q�W�H�U �W�K�D�W �R�F�F�X�U�V �S�U�H�F�L�V�H�O�\ �D�W �W�K�H �P�R�P�H�Q�W 

�Z�K�H�Q�� �E�\ �D�F�F�L�G�H�Q�W�� �D�V �L�I �E�\ �F�K�D�Q�F�H�� �W�K�H �5�D�P�H�V �F�R�P�H �W�R �P�H�H�W �K�L�P�" �:�K�H�U�H 

is the reality in this accident, if not that it repeats something more fatal 

by means of reality, a reality in which the person who was supposed to 

be watching over the body still remains asleep, even when the father 

�U�H�H�P�H�U�J�H�V �D�I�W�H�U �K�D�Y�L�Q�J �Z�R�N�H�Q �X�S�" ���„�Œ�Š�‹�� �ˆ�‹�� 

It is clear that if contingent reality is always a means for the real to come to 

light, it is then always secondary. When Lacan asks what is the reality in this 

accident, he means that there is something other, in the accident, than the 

accident: “Is there no more reality in this message than in the noise by which 

�W�K�H �I�D�W�K�H�U �D�O�V�R �L�G�H�Q�W�L�4�H�V �W�K�H �V�W�U�D�Q�J�H �U�H�D�O�L�W�\ �R�I �Z�K�D�W �L�V �K�D�S�S�H�Q�L�Q�J �L�Q �W�K�H �U�R�R�P 

�Q�H�[�W �G�R�R�U�"�� ���„�Œ�Š�‹�� �ˆ�‹���� 

�7�K�H �F�R�Q�W�L�Q�J�H�Q�W �H�[�W�H�U�Q�D�O �H�Q�F�R�X�Q�W�H�U �R�I �U�H�D�O�L�W�\ ���W�K�H �F�D�Q�G�O�H �F�R�O�O�D�S�V�H�V �D�Q�G ignites 

�W�K�H �F�O�R�W�K �F�R�Y�H�U�L�Q�J �W�K�H �G�H�D�G �F�K�L�O�G�� �W�K�H �V�P�H�O�O �R�I �W�K�H �V�P�R�N�H �G�L�V�W�X�U�E�V �W�K�H �I�D�W�K�H�U�� 

triggers the true real, the unbearable fantasy-apparition of the child reproach -

�L�Q�J �K�L�V �I�D�W�K�H�U�� �$�J�D�L�Q�� �Z�K�D�W �E�X�U�Q�V �D�U�H �W�K�H �Z�R�U�G�V�� �Q�R�W �W�K�H �D�U�P�� �
�)�D�W�K�H�U�� �F�D�Q���W 

�\�R�X �V�H�H �–���P �E�X�U�Q�L�Q�J�" �7�K�L�V �V�H�Q�W�H�Q�F�H �L�V �L�W�V�H�O�I �D �4�U�H���E�U�D�Q�G���R�U �L�W�V�H�O�I �L�W �E�U�L�Q�J�V �4�U�H 

where it falls ,” �Z�U�L�W�H�V �/�D�F�D�Q ���„�Œ�Š�‹�� �‰�Œ�� �)�X�U�W�K�H�U�� �W�K�H �Y�H�L�O�H�G �P�H�D�Q�L�Q�J �L�V �W�K�H �W�U�X�H 

reality, that of the “primal scene.” In other words, there is a split between real -

ity and the real.
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Now is the moment for approaching the problem of wish  �I�X�O�4�O�O�P�H�Q�W�� �/�D�F�D�Q 

writes: “It is not that, in the dream, the father persuades himself that the son 

�L�V �V�W�L�O�O �D�O�L�Y�H�� �%�X�W �W�K�H �W�H�U�U�L�E�O�H �Y�H�U�V�L�R�Q �R�I �W�K�H �G�H�D�G �V�R�Q �W�D�N�L�Q�J �W�K�H �I�D�W�K�H�U �E�\ �W�K�H 

arm designates a beyond that makes itself heard in the dream. Desire mani -

fests itself in the dream by the loss expressed in an image at the cruel point of 

�W�K�H �R�E�M�H�F�W�� �–�W �L�V �R�Q�O�\ �L�Q �W�K�H �G�U�H�D�P �W�K�D�W �W�K�L�V �W�U�X�O�\ �X�Q�L�T�X�H �H�Q�F�R�X�Q�W�H�U �F�D�Q �R�F�F�X�U�� 

Only a rite, an endlessly repeated act, can commemorate this  . . . encounter” 

���„�Œ�Š�‹�� �ˆ�Œ���� 

�7�K�L�V �G�U�H�D�P �Z�R�X�O�G �W�K�H�Q �E�H �D �N�L�Q�G �R�I �I�X�O�4�O�O�P�H�Q�W �W�R �W�K�H �H�[�W�H�Q�W �W�K�D�W �L�W �Z�R�X�O�G 

�U�H�Q�G�H�U �W�K�H �H�Q�F�R�X�Q�W�H�U �Z�L�W�K �M�R�X�L�V�V�D�Q�F�H�� �H�Q�M�R�\�P�H�Q�W�� �S�R�V�V�L�E�O�H�� �7�K�H �I�X�O�4�O�O�P�H�Q�W �L�V 

�Q�R�W �D�O�Z�D�\�V �O�L�Q�N�H�G �Z�L�W�K �S�O�H�D�V�X�U�H�� �V�D�\�V �/�D�F�D�Q�� �E�X�W �L�W �F�D�Q �E�H �O�L�Q�N�H�G �Z�L�W�K �M�R�X�L�V-

�V�D�Q�F�H�� �:�H �U�H�P�H�P�E�H�U �W�K�D�W �M�R�X�L�V�V�D�Q�F�H �D�V �G�H�4�Q�H�G �E�\ �?�L�@�H�N �L�V �W�K�H �E�H�\�R�Q�G �R�I �W�K�H 

pleasure principle, the excess or surplus of pleasure. It transforms itself in a 

�N�L�Q�G �R�I �V�X�•�H�U�L�Q�J �Z�K�L�F�K �L�V �W�K�H �Y�H�U�\ �H�[�S�U�H�V�V�L�R�Q �R�I �W�K�H �G�H�D�W�K �G�U�L�Y�H�� �5�H�D�G �L�Q �W�K�L�V 

�Z�D�\�� �W�K�H �G�U�H�D�P �L�V�� �D �Z�L�V�K �I�X�O�4�O�O�P�H�Q�W�� �E�H�F�D�X�V�H �Z�H �F�D�Q �R�Q�O�\ �H�Q�F�R�X�Q�W�H�U �M�R�X�L�V-

sance in dreams.

Is it not properly inadmissible, the way in which Lacan distinguishes two kinds 

�R�I �U�H�D�O�L�W�L�H�V �L�Q �W�K�L�V �G�U�H�D�P�� �D �W�U�X�H �R�Q�H �D�Q�G �D �V�H�F�R�Q�G�D�U�\ �R�Q�H�" �&�D�Q �Z�H �Q�R�W �W�K�L�Q�N 

�W�K�D�W �W�K�H �D�F�F�L�G�H�Q�W �R�I �W�K�H �F�D�Q�G�O�H �I�D�O�O�L�Q�J �R�Q �W�K�H �F�K�L�O�G���V �D�U�P �L�V �W�U�D�X�P�D�W�L�]�L�Q�J �S�H�U �V�H�� 

and as such does not necessarily trigger the repetition mechanism of a more 

�D�Q�F�L�H�Q�W �W�U�D�X�P�D�" �7�K�H�Q�� �W�K�L�V �D�F�F�L�G�H�Q�W �Z�R�X�O�G �E�H �D�V �U�H�D�O �D�V �W�K�H �Z�R�U�G�V �L�W �S�U�R�Y�R�N�H�V�� 

If there is a beyond the pleasure principle, can we still understand it as a 

�E�H�\�R�Q�G �F�K�D�Q�F�H�� �E�H�\�R�Q�G �W�K�H �D�F�F�L�G�H�Q�W �R�U �E�H�\�R�Q�G �F�R�Q�W�L�Q�J�H�Q�F�\�" �7�K�L�V �L�V �S�U�H�F�L�V�H�O�\ 

what is no longer possible. When the victims of traumas are “burning,” we 

certainly do  not have a right to ask: W�K�H�U�H �L�V �W�K�H �U�H�D�O�L�W�\ �L�Q �W�K�H�V�H �D�F�F�L�G�H�Q�W�V�" 

We certainly do  not have a right to suspect contingency for hiding a more 

profound kind of event, for being the veiled face of the compulsion to repeat. 

We do not have a right to split reality from the real, contingency from neces -

�V�L�W�\�� �W�K�H �W�U�D�Q�V�F�H�Q�G�H�Q�W�D�O �I�U�R�P �W�K�H �H�P�S�L�U�L�F�D�O�� �J�R�R�G �R�U �E�D�G �I�R�U�W�X�Q�H ��tuché�� �I�U�R�P 

�Q�H�F�H�V�V�L�W�\ ��automaton ���� �5�H�D�G�L�Q�J �W�K�L�V �/�D�F�D�Q�L�D�Q �L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�� �Z�H �F�D�Q�Q�R�W �K�H�O�S 

�E�X�W �Y�L�V�X�D�O�L�]�H �W�K�H �S�V�\�F�K�R�D�Q�D�O�\�V�W �D�V �D �4�U�H�P�D�Q �O�R�R�N�L�Q�J �D�W �W�K�H �F�D�W�D�V�W�U�R�S�K�H �D�Q�G 

saying: “There must be something more urgent, I must  take care of a more 

originary emergency.” 

The accident never hides anything, never reveals anything but itself. We need 

to think of a destructive plasticity, which is a capacity to explode, and cannot, 

by any means, be assimilated by the psyche, even in dreams. The answer we 

�F�D�Q �J�L�Y�H �W�R �W�K�H �V�H�F�R�Q�G �R�E�M�H�F�W�L�R�Q�� �F�R�Q�F�H�U�Q�L�Q�J �F�D�V�W�U�D�W�L�R�Q �D�V �V�R�P�H�W�K�L�Q�J �Z�K�L�F�K 

has always already occurred, is that the threat of castration is what helps 

Lacan to always see, even if he says the contrary, the symbolic at work within 

the real. 
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�:�K�L�O�H �I�R�U �)�U�H�X�G �F�D�V�W�U�D�W�L�R�Q �L�V �W�K�H �S�K�H�Q�R�P�H�Q�D�O �I�R�U�P �R�I �W�K�H �W�K�U�H�D�W �R�I �G�H�D�W�K�� 

�E�H�F�D�X�V�H �L�W �P�H�D�Q�V �V�H�S�D�U�D�W�L�R�Q�� �L�W �J�L�Y�H�V �G�H�D�W�K �D �4�J�X�U�D�W�L�Y�H �F�R�Q�W�H�Q�W�� �/�D�F�D�Q 

�G�H�F�O�D�U�H�V �D�E�R�X�W �V�H�S�D�U�D�W�L�R�Q�� �
�:�H �P�X�V�W �U�H�F�R�J�Q�L�]�H �L�Q �W�K�L�V �V�H�Q�W�H�Q�F�H �>���)�D�W�K�H�U �F�D�Q���W 

�\�R�X �V�H�H �–���P �E�X�U�Q�L�Q�J �"���@ �Z�K�D�W �S�H�U�S�H�W�X�D�W�H�V �I�R�U �W�K�H �I�D�W�K�H�U �W�K�R�V�H �Z�R�U�G�V �I�R�U�H�Y�H�U 

�V�H�S�D�U�D�W�H�G �I�U�R�P �W�K�H �G�H�D�G �F�K�L�O�G �W�K�D�W �D�U�H �V�D�L�G �W�R �K�L�P�� ���„�Œ�Š�‹�� �ˆ�‹���� �+�H�U�H�� �Z�H �4�Q�G 

�W�K�H �P�R�W�L�Y�H �R�I �V�H�S�D�U�D�W�L�R�Q�� �W�K�H �F�K�L�O�G���V �G�H�D�W�K�� �W�K�H �V�H�S�D�U�D�W�L�R�Q �I�U�R�P �W�K�H �F�K�L�O�G �L�V �W�K�H 

trauma, the automaton �� �%�X�W �V�L�Q�F�H �W�K�L�V �V�H�S�D�U�D�W�L�R�Q �F�D�Q �E�H �H�[�S�U�H�V�V�H�G �E�\ �D�Q�R�W�K�H�U 

separation, that of words—words separating from the body—then the trauma 

encounters the symbolic and never escapes it. The real is separated from itself 

thanks to words, thanks to the symbolic. 

What challenges the idea that castration or separation has always already 

happened is precisely the fact that this always already is the presence of the 

symbolic in the real, consequently also a kind of erasure of the trauma. There 

is no “pure” real. 

�:�K�D�W �E�U�D�L�Q �G�D�P�D�J�H �D�O�O�R�Z�V �X�V �W�R �V�H�H �L�V �W�K�D�W �W�K�H �Y�L�R�O�H�Q�F�H �R�I �W�K�H �W�U�D�X�P�D�W�L�]�L�Q�J 

lesions is consistent with  �W�K�H �Z�D�\ �W�K�H�\ �F�X�W �W�K�H �V�X�E�M�H�F�W from his or her reserves 

of memory , as we have already seen �� �7�K�H �W�U�D�X�P�D�W�L�]�H�G �Y�L�F�W�L�P��s speech does 

not have any revelatory meaning. His or her illness does not constitute a 

kind of truth with regard to their ancient history. There is no possibility for 

�W�K�H �V�X�E�M�H�F�W �W�R be present to their own fragmentation or to their own wound. 

In contrast to castration, there is no representation, no phenomenon, no 

�H�[�D�P�S�O�H �R�I �V�H�S�D�U�D�W�L�R�Q�� �Z�K�L�F�K �Z�R�X�O�G �D�O�O�R�Z �W�K�H �V�X�E�M�H�F�W �W�R �D�Q�W�L�F�L�S�D�W�H�� �W�R �Z�D�L�W 

�I�R�U�� �W�R �I�D�Q�W�D�V�L�]�H �Z�K�D�W �F�D�Q �E�H �D �E�U�H�D�N �L�Q �F�H�U�H�E�U�D�O �F�R�Q�Q�H�F�W�L�R�Q�V�� �2�Q�H �F�D�Q�Q�R�W �H�Y�H�Q 

dream about it. There is no scene for this Thing. There are no words. 

We do not believe in the possibility of responding to the absence of meaning 

by reintroducing some kind of hidden repetition of the real. On the contrary, 

we have to admit that something like a total absence of meaning is the mean -

ing of our time. There is a global uniformity of neuropsychological reactions to 

�W�U�D�X�P�D�V�� �E�H �L�W �S�R�O�L�W�L�F�D�O�� �Q�D�W�X�U�D�O�� �R�U �S�D�W�K�R�O�R�J�L�F�D�O �W�U�D�X�P�D�V�� �?�L�@�H�N�� �D�P�R�Q�J �R�W�K�H�U�V�� 

considers this new uniformed face of violence: 

�)�L�U�V�W�� �W�K�H�U�H �L�V �W�K�H �E�U�X�W�D�O �H�[�W�H�U�Q�D�O �S�K�\�V�L�F�D�O �Y�L�R�O�H�Q�F�H�� �W�H�U�U�R�U �D�W�W�D�F�N�V �O�L�N�H �Œ���„�„�� 

street violence, rapes, etc., second, natural catastrophes, earthquakes, 

�W�V�X�Q�D�P�L�V�� �H�W�F���� �W�K�H�Q�� �W�K�H�U�H �L�V �W�K�H “irrational ” ���P�H�D�Q�L�Q�J�O�H�V�V�� �G�H�V�W�U�X�F-

�W�L�R�Q �R�I �W�K�H �P�D�W�H�U�L�D�O �E�D�V�H �R�I �R�X�U �L�Q�Q�H�U �U�H�D�O�L�W�\ ���E�U�D�L�Q �W�X�P�R�U�V�� �$�O�]�K�H�L�P�H�U���V 

�G�L�V�H�D�V�H�� �R�U�J�D�Q�L�F �F�H�U�H�E�U�D�O �O�H�V�L�R�Q�V�� �3�7�6�'�� �H�W�F������ �Z�K�L�F�K �F�D�Q �X�W�W�H�U�O�\ �F�K�D�Q�J�H�� 

�G�H�V�W�U�R�\ �H�Y�H�Q�� �W�K�H �Y�L�F�W�L�P���V �S�H�U�V�R�Q�D�O�L�W�\�� �:�H �Z�R�X�O�G �Q�R�W �E�H �D�E�O�H �W�R �G�L�V�W�L�Q�J�X�L�V�K 

between natural, political and socio-symbolic violence. We are dealing 

today with a heterogeneous mixture of nature and politics, in which poli -

tics cancels itself as such and takes the appearance of nature, and nature 

�G�L�V�D�S�S�H�D�U�V �L�Q �R�U�G�H�U �W�R �D�V�V�X�P�H �W�K�H �P�D�V�N �R�I �S�R�O�L�W�L�F�V�� ���…�ƒ�ƒ�Œ�� �„�…�ˆ�� 
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�:�K�D�W �?�L�@�H�N �G�R�H�V �Q�R�W �V�H�H�P �W�R �D�G�P�L�W �L�V �W�K�D�W �Z�L�W�K �W�K�L�V �D �Q�H�Z �I�R�U�P �R�I �Y�L�R�O�H�Q�F�H 

is emerging today, which is implying a new articulation of the concept of the 

real—we might also say the concept of what is burning, a concept that would 

give chance its chance, a chance that would never be an “as if,” an “as if by 

chance.” 

�/�H�W �X�V �W�X�U�Q �W�R �W�K�H �W�K�L�U�G �D�Q�G �O�D�V�W �R�E�M�H�F�W�L�R�Q�� �:�H �U�H�P�H�P�E�H�U �W�K�D�W �I�R�U �?�L�@�H�N�� �S�R�V�W��

�W�U�D�X�P�D�W�L�F �V�X�E�M�H�F�W�L�Y�L�W�\ �L�V �Q�R�W�K�L�Q�J �R�W�K�H�U �W�K�D�Q �W�K�H �F�O�D�V�V�L�F�D�O �&�D�U�W�H�V�L�D�Q �I�R�U�P �R�I 

�V�X�E�M�H�F�W�L�Y�L�W�\�� �7�K�H �V�X�E�M�H�F�W �L�V �D�Q �L�Q�V�W�D�Q�F�H �F�D�S�D�E�O�H �R�I �H�U�D�V�L�Q�J �D�O�O �V�X�E�V�W�D�Q�W�L�D�O �F�R�Q-

tent in order always to be new and present to itself and to the world. This is as 

true as the whole history of metaphysics. 

�%�X�W �Z�K�L�O�H �W�K�L�V �P�L�J�K�W �E�H �W�U�X�H�� �L�W �L�V �G�L�]�F�X�O�W �W�R �E�H�O�L�H�Y�H �W�K�D�W �W�U�D�X�P�D�W�L�F �H�U�D�V�X�U�H 

�F�D�Q �R�F�F�X�U �Z�L�W�K�R�X�W �I�R�U�P�L�Q�J �H�D�F�K �W�L�P�H �D �Q�H�Z �V�X�E�M�H�F�W�� �X�Q�D�Z�D�U�H �R�I �W�K�H �S�U�H�Y�L�R�X�V 

�R�Q�H�� �5�H�S�H�W�L�W�L�R�Q �L�V �S�O�D�V�W�L�F�� �L�W �J�L�Y�H�V �I�R�U�P �W�R �Z�K�D�W �L�W �G�H�V�W�U�R�\�V�� �:�H �K�D�Y�H �W�R �W�K�L�Q�N 

of a form created by destruction, the form of a new person, which is not the 

�W�U�D�Q�V�F�H�Q�G�H�Q�W�D�O �V�X�E�M�H�F�W�� �E�X�W �Z�K�D�W �X�Q�G�H�U�P�L�Q�H�V �L�W�� �D�V �W�K�H �W�K�U�H�D�W �R�I �L�W�V �H�[�S�O�R�V�L�R�Q�� 

The plasticity of contingency has the power to bestow its own form on the 

�V�X�E�M�H�F�W�V �W�K�D�W �L�W �V�K�R�F�N�V�� �$ �V�X�E�M�H�F�W �W�K�D�W �E�X�U�Q�V�� �D�Q�G �Z�K�L�F�K �X�U�J�H�V �X�V �W�R �V�H�H�� �D�W �O�R�Q�J 

last, that it is really burning. 

~

�:�K�D�W �L�V �D �V�K�R�F�N�" �$ �W�U�D�X�P�D�" �$�U�H �W�K�H�\ �W�K�H �U�H�V�X�O�W �R�I �D �E�O�R�Z�� �R�I �V�R�P�H�W�K�L�Q�J �W�K�D�W 

cannot, by any means, be anticipated, something sudden that comes from 

�R�X�W�V�L�G�H �D�Q�G �N�Q�R�F�N�V �X�V �G�R�Z�Q�� �Z�K�R�H�Y�H�U �Z�H �D�U�H�" �2�U �D�U�H �W�K�H�\�� �R�Q �W�K�H �F�R�Q�W�U�D�U�\�� 

�D�O�Z�D�\�V �S�U�H�G�H�V�W�L�Q�H�G �H�Q�F�R�X�Q�W�H�U�V�" �$�U�H �W�K�H�\ �V�R�P�H�W�K�L�Q�J �Z�K�L�F�K �Z�R�X�O�G �I�R�U�F�H �X�V �W�R 

erase the “whoever you are” from the previous sentence, to the extent that 

an encounter presupposes a destination, a predestination, something which 

�K�D�S�S�H�Q�V �W�R �\�R�X�� �W�R �\�R�X �S�U�R�S�H�U�� �D�Q�G �W�R �Q�R�E�R�G�\ �H�O�V�H�" �$�F�F�R�U�G�L�Q�J �W�R �W�K�L�V �V�H�F�R�Q�G 

�D�S�S�U�R�D�F�K�� �D �V�K�R�F�N �R�U �D �W�U�D�X�P�D �Z�R�X�O�G �D�O�Z�D�\�V �U�H�V�X�O�W�� �D�V �)�U�H�X�G �V�W�D�W�H�V�� �I�U�R�P �D 

meeting between the blow itself and a preexisting psychic destiny. 

�–�V �W�K�L�V �)�U�H�X�G�L�D�Q �F�R�Q�F�H�S�W�L�R�Q �V�W�L�O�O �D�F�F�X�U�D�W�H �W�R �F�K�D�U�D�F�W�H�U�L�]�H �F�X�U�U�H�Q�W �J�O�R�E�D�O �S�V�\�F�K�L�F 

�Y�L�R�O�H�Q�F�H�" �'�R �Z�H �Q�R�W �K�D�Y�H �W�R �D�G�P�L�W �W�K�D�W �E�O�R�Z�V�� �R�U �V�K�R�F�N�V �V�W�U�L�N�H �D�Q�\ �R�I �X�V �Z�L�W�K-

�R�X�W �P�D�N�L�Q�J �D�Q�\ �G�L�•�H�U�H�Q�F�H�� �H�U�D�V�L�Q�J �R�X�U �S�H�U�V�R�Q�D�O �K�L�V�W�R�U�L�H�V�� �G�H�V�W�U�R�\�L�Q�J �W�K�H �Y�H�U�\ 

notion of psychic destiny, of childhood, of the past, even of the unconscious 

�L�W�V�H�O�I�" �)�R�U �)�U�H�X�G �D�Q�G �I�R�U �/�D�F�D�Q�� �L�W �V�H�H�P�V �F�O�H�D�U �W�K�D�W �H�Y�H�U�\ �H�[�W�H�U�Q�D�O �W�U�D�X�P�D 

is “sublated ,” �L�Q�W�H�U�Q�D�O�L�]�H�G�� �(�Y�H�Q �W�K�H �P�R�V�W �Y�L�R�O�H�Q�W �L�Q�W�U�X�V�L�R�Q�V �R�I �W�K�H �H�[�W�H�U�Q�D�O 

�U�H�D�O �R�Z�H �W�K�H�L�U �W�U�D�X�P�D�W�L�F �H�•�H�F�W �W�R �W�K�H �U�H�V�R�Q�D�Q�F�H �W�K�H�\ �4�Q�G �L�Q �S�U�L�P�D�U�\ �S�V�\�F�K�L�F 

�F�R�Q�5�L�F�W�V�� 

�:�K�H�Q �L�W �F�R�P�H�V �W�R �Z�D�U �Q�H�X�U�R�V�H�V�� �)�U�H�X�G �G�H�F�O�D�U�H�V �L�Q �K�L�V �L�Q�W�U�R�G�X�F�W�L�R�Q �W�R Psy-

cho-analysis and the War Neuroses that the external accident , which causes 

the trauma,  is not the genuine cause of it. It acts as a shock, or a blow, which 
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�D�Z�D�N�H�Q�V �D�Q �R�O�G �
�F�R�Q�5�L�F�W �L�Q �W�K�H �H�J�R.” The genuine enemy is always an “internal 

�H�Q�H�P�\�� ���)�U�H�X�G �„�Œ�‰�‡, �„�Š:�…�„�ƒ���� 

�$�F�F�R�U�G�L�Q�J �W�R �)�U�H�X�G�� �W�K�H�U�H �L�V �R�Q�O�\ �R�Q�H �S�R�V�V�L�E�O�H �N�L�Q�G �R�I �
�Q�H�X�U�R�V�L�V �D�H�W�L�R�O�R�J�\���� �W�K�H 

sexual one. Some passages from “Sexuality” and from “My Views on the Part 

Played by Sexuality” in �7�K�H���$�H�W�L�R�O�R�‘�\���2�I���7�K�H���1�H�X�U�R�V�H�V��are clear in this respect. 

�–�Q �W�K�H �4�U�V�W�� �)�U�H�X�G �V�W�D�W�H�V�� �
�7�K�H �W�U�X�H �D�H�W�L�R�O�R�J�\ �R�I �W�K�H �S�V�\�F�K�R�Q�H�X�U�R�V�H�V �G�R�H�V �Q�R�W 

�O�L�H �L�Q �S�U�H�F�L�S�L�W�D�W�L�Q�J �F�D�X�V�H�V�� ���„�Œ�‰�‡, �Š:�…�ˆ�ƒ���� �–�Q �W�K�H �V�H�F�R�Q�G �W�H�[�W�� �)�U�H�X�G �V�X�P�V �X�S 

his whole theory of infantile trauma and recapitulates all the changes he has 

brought to it. He says that he was forced to give up the importance of the part 

�S�O�D�\�H�G �E�\ �W�K�H �
�D�F�F�L�G�H�Q�W�D�O �L�Q�5�X�H�Q�F�H�V�� �L�Q �W�K�H �F�D�X�V�D�W�L�R�Q �R�I �W�U�D�X�P�D ���„�Œ�‰�‡, �Š���…�Š�ˆ���� 

�7�U�D�X�P�D�V �D�U�H �Q�R�W �F�D�X�V�H�G �E�\ �H�•�H�F�W�L�Y�H �H�Y�H�Q�W�V �R�U �D�F�F�L�G�H�Q�W�V�� �E�X�W �E�\ �S�K�D�Q�W�D�V�P�V�� 

�$�F�F�L�G�H�Q�W�D�O �L�Q�5�X�H�Q�F�H�V �G�H�U�L�Y�H�G �I�U�R�P �H�[�S�H�U�L�H�Q�F�H �K�D�Y�L�Q�J �U�H�F�H�G�H�G �L�Q�W�R �W�K�H 

background, the factors of constitution and heredity necessarily gained 

the upper hand once more . ���)�U�H�X�G �„�Œ�‰�‡, �†���…�ˆ�ƒ��

�)�R�U �)�U�H�X�G�� �E�U�D�L�Q �L�Q�M�X�U�L�H�V �D�Q�G �E�U�D�L�Q �O�H�V�L�R�Q�V �F�D�Q�Q�R�W �K�D�Y�H �D �U�H�D�O �F�D�X�V�D�O �S�R�Z�H�U 

since they are regarded as merely external. In the course of our psychic life 

�D�Q�G �L�Q �W�K�H �F�R�Q�V�W�L�W�X�W�L�R�Q �R�I �R�X�U �V�X�E�M�H�F�W�L�Y�L�W�\ �W�K�H �E�U�D�L�Q �K�D�V �Q�R �U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� �–�W 

is not responsible, which also means that in general it cannot bring a proper 

response to the questions of danger, fragility, and exposure. It is exposed to 

�D�F�F�L�G�H�Q�W�V �E�X�W �Q�R�W �W�R �W�K�H �V�\�P�E�R�O�L�F �D�Q�G���R�U �S�V�\�F�K�L�F �P�H�D�Q�L�Q�J �R�I �D�F�F�L�G�H�Q�W�V�� �)�R�U 

�)�U�H�X�G�� �V�H�[�X�D�O�L�W�\ �D�S�S�H�D�U�V �W�R �E�H�� �4�U�V�W �R�I �D�O�O�� �Q�R�W �R�Q�O�\ �W�K�H �
�V�H�[�X�D�O �O�L�I�H,” but  also 

�D �Q�H�Z �V�S�H�F�L�4�F �N�L�Q�G �R�I �F�D�X�V�H�� �Z�K�L�F�K �D�O�R�Q�H �L�V �D�E�O�H �W�R �H�[�S�O�D�L�Q �W�K�H �F�R�Q�V�W�L�W�X�W�L�R�Q 

of our personal identity, our history, and our destiny. There is a wide gap 

between external and internal traumatic events, even if the frontier between 

inside and outside is being constantly redrawn by �)�U�H�X�G�� �1�H�Y�H�U�W�K�H�O�H�V�V�� �L�W �L�V 

clear that none of the determinant events of our psychic life has an organic 

or physiological cause. In a certain sense, such events never come from the 

outside. Properly speaking, there are no sexual accidents.

In Beyond the Pleasure Principle�� �)�U�H�X�G �J�R�H�V �V�R �I�D�U �D�V �W�R �V�W�D�W�H �W�K�D�W �W�K�H �H�P�H�U-

gence of a neurosis and the occurrence of a physical lesion are antithetic and 

incompatible: 

In the case of the ordinary traumatic neuroses two characteristics emerge 

�S�U�R�P�L�Q�H�Q�W�O�\�� �4�U�V�W�� �W�K�D�W �W�K�H �F�K�L�H�I �Z�H�L�J�K�W �L�Q �W�K�H�L�U �F�D�X�V�D�W�L�R�Q �V�H�H�P�V �W�R �U�H�V�W 

�X�S�R�Q �W�K�H �I�D�F�W�R�U �R�I �V�X�U�S�U�L�V�H�� �R�I �I�U�L�J�K�W�� �D�Q�G �V�H�F�R�Q�G�O�\�� �W�K�D�W �D �Z�R�X�Q�G �R�U �L�Q�M�X�U�\ 

�L�Q�5�L�F�W�H�G �V�L�P�X�O�W�D�Q�H�R�X�V�O�\ �Z�R�U�N�V �D�V �D �U�X�O�H �D�‘�D�L�Q�V�W��the development of a 

neurosis . ���„�Œ�‰�‡, �„�‹���„�…��

�+�H�U�H�� �)�U�H�X�G �U�H�F�R�J�Q�L�]�H�V �W�K�H �L�P�S�R�U�W�D�Q�F�H �R�I �V�X�U�S�U�L�V�H �D�Q�G �W�H�U�U�R�U�� �D�Q�G �K�H �V�H�H�P�V 

to admit the power of chance and the absence of anticipation. However, this 

�S�R�Z�H�U �H�L�W�K�H�U �F�D�X�V�H�V �D �S�K�\�V�L�F�D�O �Z�R�X�Q�G �R�U �D �S�V�\�F�K�L�F �Z�R�X�Q�G�� �–�Q �W�K�H �4�U�V�W �F�D�V�H�� 

there is a narcissistic bodily investment that takes care of the wound, as if 



������

�R�U�J�D�Q�L�F �L�Q�M�X�U�L�H�V �Z�H�U�H �D�E�O�H �W�R �F�X�U�H �W�K�H�P�V�H�O�Y�H�V �Z�L�W�K�R�X�W �D�Q�\ �K�H�O�S �I�U�R�P psychic 

therapy. It is as if physical and psychic wounds have nothing in common, 

�X�Q�O�H�V�V �W�K�H �4�U�V�W �F�D�Q �E�H �W�U�D�Q�V�O�D�W�H�G �L�Q�W�R �W�K�H �O�D�Q�J�X�D�J�H �R�I �W�K�H �V�H�F�R�Q�G �W�R �E�H �F�R�Q-

sidered as “symptoms .” �7�K�L�V �P�H�D�Q�V �W�K�D�W �I�R�U �)�U�H�X�G �S�H�R�S�O�H �V�X�•�H�U�L�Q�J �I�U�R�P �E�U�D�L�Q 

diseases do not belong within �S�V�\�F�K�R�D�Q�D�O�\�W�L�F �M�X�U�L�V�G�L�F�W�L�R�Q�� �$�Q�G �W�K�D�W �L�V �Z�K�\�� �S�H�U-

�K�D�S�V�� �Z�H �G�R �Q�R�W �H�Q�F�R�X�Q�W�H�U �D�Q�\ �N�L�Q�G �R�I �G�H�V�S�R�Q�G�H�Q�F�\ �L�Q �)�U�H�X�G���V �F�O�L�Q�L�F�D�O �V�W�X�G�L�H�V�� 

�%�X�W �Z�H �W�K�H�Q �H�P�H�U�J�H �Z�L�W�K �W�K�H �L�G�H�D �W�K�D�W �W�K�H �S�V�\�F�K�L�F �O�L�I�H �L�V �L�Q�G�H�V�W�U�X�F�W�L�E�O�H�� 

The primitive mind is, in the fullest meaning of the word, imperishable. 

What are called mental diseases inevitably produce an impression in the 

layman that intellectual and mental life have been destroyed. In reality, 

the destruction only applies to later acquisitions and developments. The 

�H�V�V�H�Q�F�H �R�I �P�H�Q�W�D�O �G�L�V�H�D�V�H �O�L�H�V �L�Q �D �U�H�W�X�U�Q �W�R �H�D�U�O�L�H�U �V�W�D�W�H�V �R�I �D�•�H�F�W�L�Y�H 

�O�L�I�H �D�Q�G �I�X�Q�F�W�L�R�Q�L�Q�J�� �$�Q �H�[�F�H�O�O�H�Q�W �H�[�D�P�S�O�H �R�I �W�K�H �S�O�D�V�W�L�F�L�W�\ �R�I �P�H�Q�W�D�O �O�L�I�H 

�L�V �D�•�R�U�G�H�G �E�\ �W�K�H �V�W�D�W�H �R�I �V�O�H�H�S�� �Z�K�L�F�K �L�V �R�X�U �J�R�D�O �H�Y�H�U�\ �Q�L�J�K�W�� �6�L�Q�F�H �Z�H 

have learnt to interpret even absurd and confused dreams, we know that 

whenever we go to sleep we throw out our hard-won morality like a gar -

ment, and put it on again the �Q�H�[�W �P�R�U�Q�L�Q�J�� ���)�U�H�X�G �„�Œ�‰�‡, �…�‡���…�‹�ˆ���‰�� 

�(�Y�H�Q �L�I �/�D�F�D�Q �G�L�V�S�O�D�F�H�V �P�D�Q�\ �)�U�H�X�G�L�D�Q �V�W�D�W�H�P�H�Q�W�V�� �K�H �D�O�V�R �V�K�D�U�H�V �P�D�Q�\ �R�Q �W�K�H 

indestructibility of psychic life, which is another name for the always-already . 

Neurobiology puts the so-called psychic immortality into question. Our socio-

political reality imposes multiple versions of external intrusions, traumas, 

�Z�K�L�F�K �D�U�H �M�X�V�W �P�H�D�Q�L�Q�J�O�H�V�V �E�U�X�W�D�O �L�Q�W�H�U�U�X�S�W�L�R�Q�V �W�K�D�W �G�H�V�W�U�R�\ �W�K�H �V�\�P�E�R�O�L�F �W�H�[-

�W�X�U�H �R�I �W�K�H �V�X�E�M�H�F�W���V �L�G�H�Q�W�L�W�\ �D�Q�G �U�H�Q�G�H�U �D�O�O �N�L�Q�G�V �R�I �L�Q�W�H�U�Q�D�O�L�]�D�W�L�R�Q���L�Q�W�H�U�L�R�U�L�]�D-

�W�L�R�Q �L�P�S�R�V�V�L�E�O�H�� �D�V �Z�H�O�O �D�V �W�K�H �D�F�F�L�G�H�Q�W���V �U�H-�D�S�S�U�R�S�U�L�D�W�L�R�Q �R�U �U�H�V�X�E�M�H�F�W�L�Y�D�W�L�R�Q�� 

because some regions of the brain have been destroyed. Nothing, in psychic 

life, is indestructible. 

�$�W �V�R�P�H �S�R�L�Q�W �L�Q �K�L�V �U�H�Y�L�H�Z�� �?�L�@�H�N �H�Y�R�N�H�V �W�K�H �S�R�V�V�L�E�L�O�L�W�\ �W�K�D�W �Q�H�X�U�R�E�L�R�O�R�J�L�V�W�V 

�Z�R�X�O�G �R�Q�O�\ �S�U�R�M�H�F�W �W�K�H�L�U �R�Z�Q �G�H�V�L�U�H�� �L�Q �W�K�H�L�U �D�F�F�R�X�Q�W �R�I �Q�H�X�U�R�E�L�R�O�R�J�L�F�D�O �Y�L�F�W�L�P�V 

and meaningless trauma, without mentioning it: do they “not forget to include 

�>�W�K�H�P�V�H�O�Y�H�V�@�� �>�W�K�H�L�U�@ �R�Z�Q �G�H�V�L�U�H�� �L�Q �W�K�H �R�E�V�H�U�Y�H�G �S�K�H�Q�R�P�H�Q�R�Q ���R�I �D�X�W�L�V�W�L�F 

�V�X�E�M�H�F�W�V���"�� ���…�ƒ�ƒ�Œ�� �„�†�Š���� 

�+�H�U�H �F�R�P�H�V �G�H�V�L�U�H �D�J�D�L�Q�� �%�X�W �R�I �F�R�X�U�V�H�� �Z�H �P�L�J�K�W �U�H�Y�H�U�V�H �W�K�H �R�E�M�H�F�W�L�R�Q�� �'�R�H�V 

�Q�R�W �?�L�@�H�N �R�P�L�W �W�R �L�Q�F�O�X�G�H �K�L�V �R�Z�Q �G�H�V�L�U�H �I�R�U �W�K�H �D�O�Z�D�\�V���D�O�U�H�D�G�\�" �(�Y�H�Q �L�I �K�H �L�V 

one of the most accurate and generous readers of current neurobiology, as 

becomes manifest in his great text, we might interpret the meaning of such a 

�G�H�V�L�U�H �D�V �D �I�H�D�U �R�I �W�K�H �W�U�D�X�P�D �R�I �E�H�L�Q�J �G�H�4�Q�L�W�H�O�\ �V�H�S�D�U�D�W�H�G �I�U�R�P �/�D�F�D�Q�� 

�$�F�N�Q�R�Z�O�H�G�‘�P�H�Q�W�V�����7�K�L�V���W�H�[�W���L�V���D���U�H�V�S�R�Q�V�H���W�R���6�O�D�Y�R�M���?�L�@�H�N���V���U�H�Y�L�H�Z�����…�ƒ�ƒ�Œ�����R�I���&�D�W�K�H�U�L�Q�H���0�D�O�D�E�R�X���V��

�E�R�R�N���/�H�V���1�R�X�Y�H�D�X�[���%�O�H�V�V�«�V�����…�ƒ�ƒ�Š�������–�W���K�D�V���E�H�H�Q���S�U�H�Y�L�R�X�V�O�\���S�X�E�O�L�V�K�H�G���L�Q���W�K�H���2�S�H�Q���$�F�F�H�V�V��

�D�Q�W�K�R�O�R�‘�\�����7�R�P���&�R�K�H�Q�����H�G�������7�H�O�H�P�R�U�S�K�R�V�L�V�����7�K�H�R�U�\���L�Q���W�K�H���(�U�D���R�I���&�O�L�P�D�W�H���&�K�D�Q�‘�H�����$�Q�Q���$�U�E�R�U�����0�–����

�2�S�H�Q���+�X�P�D�Q�L�W�L�H�V���3�U�H�V�V�����…�ƒ�„�…����
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�.�H�\�Z�R�U�G�����$�X�J�P�H�Q�W�H�G���–�Q�W�H�O�O�L�J�H�Q�F�H

Matteo Pasquinelli

Augmented intelligence is an umbrella-term used in media 

�W�K�H�R�U�\�����F�R�J�Q�L�W�L�Y�H���V�F�L�H�Q�F�H�V�����Q�H�X�U�R�V�F�L�H�Q�F�H�V�����S�K�L�O�R�V�R�S�K�\���R�I���P�L�Q�G����

�D�Q�G���S�R�O�L�W�L�F�D�O���S�K�L�O�R�V�R�S�K�\���W�R���F�R�Y�H�U���W�K�H���F�R�P�S�O�H�[���U�H�O�D�W�L�R�Q���E�H�W�Z�H�H�Q��

�K�X�P�D�Q���L�Q�W�H�O�O�L�J�H�Q�F�H���R�Q���R�Q�H���V�L�G�H�����D�Q�G���P�Q�H�P�R���W�H�F�K�Q�L�T�X�H�V���D�Q�G��

computational machines on the other—both understood to be an 

�H�[�S�D�Q�V�L�R�Q�����D�O�V�R���W�R���D���V�R�F�L�D�O���D�Q�G���S�R�O�L�W�L�F�D�O���G�H�J�U�H�H�����R�I���K�X�P�D�Q���F�R�J�Q�L-

tive faculties. 

Main Synonyms

Synonyms include: augmented human intellect, machine augmented intel -

�O�L�J�H�Q�F�H�� �D�Q�G �L�Q�W�H�O�O�L�J�H�Q�F�H �D�P�S�O�L�4�F�D�W�L�R�Q�� �6�S�H�F�L�4�F�D�O�O�\�� �H�[�W�H�Q�G�H�G �P�L�Q�G�� �H�[�W�H�Q�G�H�G 

cognition, externalism, distributed cognition, and the social brain are concepts 

of cognitive sciences and philosophy of mind that do not necessarily involve 

�W�H�F�K�Q�R�O�R�J�\ ���&�O�D�U�N �D�Q�G �&�K�D�O�P�H�U�V �„�Œ�Œ�‹���� �$�X�J�P�H�Q�W�H�G �U�H�D�O�L�W�\�� �Y�L�U�W�X�D�O �U�H�D�O�L�W�\�� �D�Q�G 

teleoperation can be framed as a form of augmented intelligence, moreover, 

�I�R�U �W�K�H�L�U �Q�R�Y�H�O �L�Q�5�X�H�Q�F�H �R�Q �F�R�J�Q�L�W�L�R�Q�� �%�U�D�L�Q���F�R�P�S�X�W�H�U �L�Q�W�H�U�I�D�F�H�V �G�L�U�H�F�W�O�\ 

record electromagnetic impulses of neural substrates to control, for instance, 

external devices like a robotic arm, and raise issues of the exo-self and exo-

body�� �$�X�J�P�H�Q�W�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H �P�X�V�W �E�H �G�L�V�W�L�Q�J�X�L�V�K�H�G �I�U�R�P �D�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H�� 

which implies a complete autonomy of machine intelligence from human intel -

�O�L�J�H�Q�F�H �G�H�V�S�L�W�H �V�K�D�U�L�Q�J �D �O�R�J�L�F�D�O �D�Q�G �W�H�F�K�Q�R�O�R�J�L�F�D�O �J�U�R�X�Q�G�� �D�Q�G �I�U�R�P �V�Z�D�U�P 

�L�Q�W�H�O�O�L�J�H�Q�F�H�� �Z�K�L�F�K �G�H�V�F�U�L�E�H�V �G�H�F�H�Q�W�U�D�O�L�]�H�G �D�Q�G �V�S�R�Q�W�D�Q�H�R�X�V �I�R�U�P�V �R�I �R�U�J�D�Q�L-

�]�D�W�L�R�Q �L�Q �D�Q�L�P�D�O�V�� �K�X�P�D�Q�V�� �D�Q�G �D�O�J�R�U�L�W�K�P�L�F �E�R�W�V ���%�H�Q�L �D�Q�G �:�D�Q�J �„�Œ�‹�Œ���� �–�Q �W�K�H 

�4�H�O�G �R�I �Q�H�X�U�R�S�K�D�U�P�D�F�R�O�R�J�\�� �Q�R�R�W�U�R�S�L�F�V �U�H�I�H�U�V �W�R �G�U�X�J�V �W�K�D�W �L�P�S�U�R�Y�H �P�H�Q�W�D�O 

�I�X�Q�F�W�L�R�Q�V �V�X�F�K �D�V �P�H�P�R�U�\�� �P�R�W�L�Y�D�W�L�R�Q�� �D�Q�G �D�W�W�H�Q�W�L�R�Q�� �/�L�N�H �D�U�W�L�4�F�L�D�O and aug -

mented intelligence, the idea of collective intelligence also �E�U�H�G ���H�V�S�H�F�L�D�O�O�\ �L�Q 

�V�F�L�H�Q�F�H �4�F�W�L�R�Q�� �D �I�D�P�L�O�\ �R�I �Y�L�V�L�R�Q�D�U�\ �W�H�U�P�V �W�K�D�W �L�V �Q�R�W �S�R�V�V�L�E�O�H �W�R �V�X�P�P�D�U�L�]�H 

�K�H�U�H ���I�R�U �H�[�D�P�S�O�H �6�W�D�S�O�H�G�R�Q �„�Œ�†�ƒ����

�+�L�V�W�R�U�\�����(�Q�J�H�O�E�D�U�W���D�Q�G���%�R�R�W�V�W�U�D�S�S�L�Q�J

The relation between cognitive faculties, labor, and computation was already 

�S�U�H�V�H�Q�W �L�Q �W�K�H �S�L�R�Q�H�H�U�L�Q�J �Z�R�U�N �R�I �&�K�D�U�O�H�V �%�D�E�E�D�J�H ���„�‹�†�…���� �7�K�H �
�G�L�Y�L�V�L�R�Q �R�I 

mental labor” was the managerial notion at the basis of his famous calculat -

ing engines, which aimed to improve industrial production. The concept of 

�D�X�J�P�H�Q�W�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H �L�W�V�H�O�I �Z�D�V �4�U�V�W �L�Q�W�U�R�G�X�F�H�G �L�Q �F�\�E�H�U�Q�H�W�L�F�V �E�\ �(�Q�J�H�O�E�D�U�W 



������

���„�Œ�‰�…���� �Z�K�R �Z�D�V �L�Q�5�X�H�Q�F�H�G �E�\ �W�K�H �Z�R�U�N�V �R�I �%�X�V�K ���„�Œ�‡�ˆ�� �R�Q the Memex�� �$�V�K�E�\ 

���„�Œ�ˆ�‰�� �R�Q �L�Q�W�H�O�O�L�‘�H�Q�F�H���D�P�S�O�L�4�F�D�W�L�R�Q�� �/�L�F�N�O�L�G�H�U ���„�Œ�‰�ƒ�� �R�Q man-computer symbiosis, 

�D�Q�G �5�D�P�R ���„�Œ�‰�„�� �R�Q intellectronics, among others. In his seminal paper, “ �$�X�J-

�P�H�Q�W�L�Q�J �+�X�P�D�Q �–�Q�W�H�O�O�H�F�W�� �$ �&�R�Q�F�H�S�W�X�D�O �)�U�D�P�H�Z�R�U�N���� �(�Q�J�H�O�E�D�U�W ���„�Œ�‰�…�� �S�U�R�Y�L�G�H�V 

�D �G�H�4�Q�L�W�L�R�Q �R�I �D�X�J�P�H�Q�W�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H �V�S�H�F�L�4�F�D�O�O�\ �R�U�L�H�Q�W�H�G �W�R �S�U�R�E�O�H�P �V�R�O�Y�L�Q�J��

�%�\ �
�D�X�J�P�H�Q�W�L�Q�J �K�X�P�D�Q �L�Q�W�H�O�O�H�F�W�� �Z�H �P�H�D�Q �L�Q�F�U�H�D�V�L�Q�J �W�K�H �F�D�S�D�E�L�O�L�W�\ �R�I �D 

man to approach a complex problem situation, to gain comprehension to 

suit his particular needs, and to derive solutions to problems. Increased 

capability in this respect is taken to mean a mixture of the following: 

more-rapid comprehension, better comprehension, the possibility of 

gaining a useful degree of comprehension in a situation that previously 

was too complex, speedier solutions, better solutions, and the possibil -

�L�W�\ �R�I �4�Q�G�L�Q�J �V�R�O�X�W�L�R�Q�V �W�R �S�U�R�E�O�H�P�V �W�K�D�W �E�H�I�R�U�H �V�H�H�P�H�G �L�Q�V�R�O�X�E�O�H�� �$�Q�G �E�\ 

“complex situations” we include the professional problems of diplomats, 

executives, social scientists, life scientists, physical scientists, attorneys, 

designers—whether the problem situation exists for twenty minutes or 

�W�Z�H�Q�W�\ �\�H�D�U�V�� ���„�Œ�‰�…�� �„��

�(�Q�J�H�O�E�D�U�W �Z�D�V �D �S�L�R�Q�H�H�U �R�I �J�U�D�S�K�L�F �X�V�H�U �L�Q�W�H�U�I�D�F�H�V �D�Q�G �Q�H�W�Z�R�U�N �W�H�F�K�Q�R�O�R�J�L�H�V�� 

�L�Q�Y�H�Q�W�R�U �R�I �W�K�H �F�R�P�S�X�W�H�U �P�R�X�V�H �D�Q�G �I�R�X�Q�G�H�U �R�I �W�K�H �$�X�J�P�H�Q�W�D�W�L�R�Q �5�H�V�H�D�U�F�K 

Center at Stanford University. The methodology called �E�R�R�W�V�W�U�D�S�S�L�Q�‘ was the 

guiding principle of his research laboratory and aimed to establish a recursive 

improvement in the interaction between human intelligence and computer 

�G�H�V�L�J�Q ���W�K�H �W�H�U�P �K�D�V �D�O�V�R �E�H�H�Q �D�G�R�S�W�H�G in the discourse on  �D�U�W�L�4�F�L�D�O �L�Q�W�H�O-

ligence to describe a hypothetical system which learns how to improve itself 

recursively, that is by observing itself learning �� as yet such a system has n ot  

�E�H�H�Q �V�X�F�F�H�V�V�I�X�O�O�\ �G�H�V�L�J�Q�H�G���� �(�Q�J�H�O�E�D�U�W’s vision was eminently political and 

�S�U�R�J�U�H�V�V�L�Y�H�� �$�Q�\ �I�R�U�P �R�I �D�X�J�P�H�Q�W�D�W�L�R�Q �R�I �L�Q�G�L�Y�L�G�X�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H �Z�R�X�O�G �L�P�P�H-

diately result in an augmentation of the collective and political intelligence 

�R�I �K�X�P�D�Q�N�L�Q�G�� �'�H�V�S�L�W�H �W�K�H �I�D�F�W �W�K�D�W �(�Q�J�H�O�E�D�U�W �G�R�H�V �Q�R�W �D�F�F�R�X�Q�W �I�R�U �S�R�V-

sible risks, social frictions, and cognitive traumas due to the introduction of 

augmented intelligence technologies, his combined technological and political 

�G�H�4�Q�L�W�L�R�Q �F�D�Q �E�H �X�V�H�I�X�O �W�R �G�U�D�Z �D �F�R�Q�F�H�S�W�X�D�O �P�D�S �R�I �D�X�J�P�H�Q�W�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H��

�&�R�Q�F�H�S�W�X�D�O���$�[�H�V���R�I���$�X�J�P�H�Q�W�D�W�L�R�Q

�7�K�H �F�R�Q�F�H�S�W�X�D�O �4�H�O�G �R�I �D�X�J�P�H�Q�W�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H �F�D�Q �E�H �L�O�O�X�V�W�U�D�W�H�G �D�O�R�Q�J �W�Z�R 

�P�D�L�Q �D�[�H�V�� �D �W�H�F�K�Q�R�O�R�J�L�F�D�O �D�[�L�V ���W�K�D�W �G�H�V�F�U�L�E�H�V �W�K�H �G�H�J�U�H�H �R�I �F�R�P�S�O�H�[�L�W�\ 

from traditional mnemo-techniques to the most sophisticated knowledge 

�P�D�F�K�L�Q�H�V�� �D�Q�G �D �S�R�O�L�W�L�F�D�O �D�[�L�V ���W�K�D�W �G�H�V�F�U�L�E�Hs the scale of intellectual augmen -

�W�D�W�L�R�Q �I�U�R�P �W�K�H �L�Q�G�L�Y�L�G�X�D�O �W�R �D �V�R�F�L�D�O �G�L�P�H�Q�V�L�R�Q����

–�� Technological axis. �$�Q�\ �W�H�F�K�Q�L�T�X�H �R�I �H�[�W�H�U�Q�D�O �P�H�P�R�U�\ ���V�X�F�K �D�V �W�K�H �D�O�S�K�D�E�H�W 

�R�U �Q�X�P�E�H�U�V�� �K�D�V �D�O�Z�D�\�V �U�H�S�U�H�V�H�Q�W�H�G �D�Q �H�[�W�H�Q�V�L�R�Q �R�I �K�X�P�D�Q �F�R�J�Q�L�W�L�R�Q�� 



������

�0�F�/�X�K�D�Q ������������ �X�Q�G�H�U�O�L�Q�H�G �K�R�Z �L�Q�Q�R�Y�D�W�L�R�Q�V �V�X�F�K �D�V �W�K�H �S�U�L�Q�W�L�Q�J �S�U�H�V�V �D�Q�G 

electronic media have caused a further expansion of our senses on a global 

�V�F�D�O�H�� �D�•�H�F�W�L�Q�J �F�R�J�Q�L�W�L�Y�H �R�U�J�D�Q�L�]�D�W�L�R�Q �D�Q�G�� �W�K�H�U�H�I�R�U�H�� �V�R�F�L�D�O �R�U�J�D�Q�L�]�D�W�L�R�Q�� 

�$�F�F�R�U�G�L�Q�J �W�R �0�F�/�X�K�D�Q�� �L�W �L�V �S�R�V�V�L�E�O�H �W�R �S�H�U�L�R�G�L�]�H �W�K�H �K�L�V�W�R�U�\ �R�I �D�X�J�P�H�Q�W�H�G 

intelligence in four epistemic periods according to the medium of cognitive 

augmentation: sign ���D�O�S�K�D�E�H�W�� �Q�X�P�E�H�U�V�� �V�\�P�E�R�O�L�F �I�R�U�P�V���� information  ���U�D�G�L�R�� 

�7�9�� �F�R�P�P�X�Q�L�F�D�W�L�R�Q �Q�H�W�Z�R�U�N�V���� algorithm  ���G�D�W�D �P�L�Q�L�Q�J�� �F�R�P�S�X�W�H�U �P�R�G�H�O�L�Q�J�� 

�V�L�P�X�O�D�W�L�R�Q �D�Q�G �I�R�U�H�F�D�V�W�L�Q�J���� �D�Q�G �D�U�W�L�4�F�L�D�O���L�Q�W�H�O�O�L�J�H�Q�F�H ���H�[�S�H�U�W �V�\�V�W�H�P�V �D�Q�G 

�V�H�O�I���O�H�D�U�Q�L�Q�J �D�J�H�Q�W�V�� �D�V �D �K�\�S�R�W�K�H�W�L�F�D�O �O�L�P�L�W���� �7�K�H �L�Q�W�H�U�D�F�W�L�R�Q �E�H�W�Z�H�H�Q �W�K�H 

�K�X�P�D�Q �P�L�Q�G �D�Q�G �W�H�F�K�Q�L�T�X�H�V �R�I �D�X�J�P�H�Q�W�D�W�L�R�Q �L�V �U�H�F�X�U�V�L�Y�H ���D�V �(�Q�J�H�O�E�D�U�W 

�Z�R�X�O�G �U�H�J�L�V�W�H�U���� since humankind has always continued improving upon 

them.

–�� Political axis. The political consequences of augmented intelligence are 

immediately manifested as soon as a large scale of interaction and com -

putation is achieved �� �–�Q�G�H�H�G�� �(�Q�J�H�O�E�D�U�W’�V �S�U�R�M�H�F�W �Z�D�V �F�R�Q�F�H�L�Y�H�G �W�R �K�H�O�S 

problem solving on a global scale of complexity: The collective scale cannot 

�E�H �V�H�Y�H�U�H�G �E�\ �D�Q�\ �G�H�4�Q�L�W�L�R�Q �R�I �D�X�J�P�H�Q�W�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H�� �$ �Y�D�V�W �W�U�D�G�L�W�L�R�Q �R�I 

thought has already underlined the collective intellect as an autonomous 

�D�J�H�Q�W �Q�R�W �Q�H�F�H�V�V�D�U�L�O�\ �H�P�E�R�G�L�H�G �L�Q �W�H�F�K�Q�R�O�R�J�L�F�D�O �D�S�S�D�U�D�W�X�V�H�V ���:�R�O�I�H ������������ 

See the notions of: general intellect ���0�D�U�[���� noosphere ���7�H�L�O�K�D�U�G �G�H �&�K�D�U�G�L�Q���� 

extra-cortical organization  ���9�\�J�R�W�V�N�\���� world brain  ���:�H�O�O�V���� cultural capital  

���%�R�X�U�G�L�H�X���� mass intellectuality ���9�L�U�Q�R���� collective intelligence ���/�H�Y�\���� �$�F�U�R�V�V 

�W�K�L�V �W�U�D�G�L�W�L�R�Q�� �
�W�K�H �D�X�W�R�Q�R�P�\ �R�I �W�K�H �J�H�Q�H�U�D�O �L�Q�W�H�O�O�H�F�W�� ���9�L�U�Q�R ���������� �K�D�V �E�H�H�Q 

proposed by autonomist Marxism as the novel political composition emerg -

�L�Q�J �R�X�W �R�I �S�R�V�W���)�R�U�G�L�V�P�� �7�K�H �S�U�R�M�H�F�W �R�I �V�X�F�K �D political singularity  mirrors 

perfectly the a-political model of technological singularity.

�7�K�H �F�R�P�E�L�Q�D�W�L�R�Q ���D�Q�G �D�Q�W�D�J�R�Q�L�V�P�� �R�I �W�K�H �W�H�F�K�Q�R�O�R�J�L�F�D�O �D�Q�G �S�R�O�L�W�L�F�D�O �D�[�H�V 

�G�H�V�F�U�L�E�H�V �D �W�U�D�M�H�F�W�R�U�\ �W�R�Z�D�U�G �D�X�J�P�H�Q�W�H�G �V�R�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H�� �$�F�F�R�U�G�L�Q�J �W�R this 

�G�H�4�Q�L�W�L�R�Q�� �K�R�Z�H�Y�H�U�� �S�R�O�L�W�L�F�D�O �F�R�Q�5�L�F�W�V�� �R�Q �R�Q�H �V�L�G�H�� �D�Q�G �W�K�H �F�R�P�S�X�W�D�W�L�R�Q�D�O 

aporias, on the other, go un �U�H�V�R�O�Y�H�G�� �'�H�O�H�X�]�H �D�Q�G �*�X�D�W�W�D�U�L's notion of the 

�P�D�F�K�L�Q�L�F ���„�Œ�Š�…�� �„�Œ�‹�ƒ����also inspired by the idea of mechanology by Simondon 

���„�Œ�ˆ�‹��—�Z�D�V �D �V�L�P�L�O�D�U �D�W�W�H�P�S�W �W�R �G�H�V�F�U�L�E�H�� �L�Q �F�R�Q�M�X�Q�F�W�L�R�Q�� �W�K�H �W�H�F�K�Q�R�O�R�J�L�F�D�O 

and political composition of society without falling either into fatalism or into 

�X�W�R�S�L�D�Q�L�V�P�� �$�P�R�Q�J �W�K�H �Q�R�W�L�R�Q�V �R�I �D�X�J�P�H�Q�W�D�W�L�R�Q�� �P�R�U�H�R�Y�H�U�� �L�W �L�V �Z�R�U�W�K �U�H�F�D�O�O-

�L�Q�J �W�K�H�L�U �F�R�Q�F�H�S�W�V �R�I �P�D�F�K�L�Q�L�F �V�X�U�S�O�X�V �Y�D�O�X�H �D�Q�G �F�R�G�H �V�X�U�S�O�X�V �Y�D�O�X�H ���'�H�O�H�X�]�H 

�D�Q�G �*�X�D�W�W�D�U�L �„�Œ�Š�…�� �…�†�…���…�†�Š����

Criticism and Limits

�$�Q�\ �R�S�W�L�P�L�V�W�L�F �H�Q�G�R�U�V�H�P�H�Q�W �R�I �Q�H�Z �W�H�F�K�Q�R�O�R�J�L�H�V �I�R�U �K�X�P�D�Q �D�X�J�P�H�Q�W�D-

�W�L�R�Q �U�H�J�X�O�D�U�O�\ �H�Q�F�R�X�Q�W�H�U�V �G�L�•�H�U�H�Q�W �I�R�U�P�V �R�I �F�U�L�W�L�F�L�V�P�� “ �$�U�W�L�4�F�L�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H 

winters ,”  for instance, are those periods of reduced funding and fall of 

�L�Q�V�W�L�W�X�W�L�R�Q�D�O �L�Q�W�H�U�H�V�W�� �D�O�V�R �G�X�H �W�R �S�X�E�O�L�F �V�N�H�S�W�L�F�L�V�P�� �$ �4�U�V�W �H�[�D�P�S�O�H �R�I �S�R�S�X�O�D�U 



������

criticism directed toward augmented intelligence in the modern age would 

�E�H �W�K�H �9�H�Q�H�W�L�D�Q �H�G�L�W�R�U �+�L�H�U�R�Q�L�P�R �6�T�X�D�U�F�L�D�4�F�R�� �$�I�W�H�U �Z�R�U�N�L�Q�J �I�R�U �\�H�D�U�V �Z�L�W�K 

�$�O�G�X�V �0�D�Q�X�Q�W�L�X�V’s pioneering press, he stated in an aphorism, an “abundance 

�R�I �E�R�R�N�V �P�D�N�H�V �P�H�Q �O�H�V�V �V�W�X�G�L�R�X�V�� ���/�R�Z�U�\ �„�Œ�Š�Œ�� �†�„���� �7�K�H �H�V�V�D�\ �
�7�K�H �4�X�H�V�W�L�R�Q 

�&�R�Q�F�H�U�Q�L�Q�J �7�H�F�K�Q�R�O�R�J�\�� �E�\ �+�H�L�G�H�J�J�H�U ���„�Œ�ˆ�‡�� �L�V �F�R�Q�V�L�G�H�U�H�G �D �P�D�L�Q �U�H�I�H�U�H�Q�F�H 

�I�R�U �W�H�F�K�Q�R�O�R�J�L�F�D�O �F�U�L�W�L�T�X�H �L�Q �F�R�Q�W�L�Q�H�Q�W�D�O �S�K�L�O�R�V�R�S�K�\�� �+�H�L�G�H�J�J�H�U �L�Q�5�X�H�Q�F�H�G 

�D �V�S�H�F�L�4�F �W�U�D�G�L�W�L�R�Q �R�I �W�H�F�K�Q�R�V�N�H�S�W�L�F�L�V�P�� �6�W�L�H�J�O�H�U ���…�ƒ�„�ƒ���� �I�R�U �L�Q�V�W�D�Q�F�H�� �K�D�V 

developed the idea that any external mnemo-technique produces a general 

�‘�U�D�P�P�D�W�L�]�D�W�L�R�Q and, therefore, a proletarization  of the collective mind with 

a consequent loss of knowledge and savoir-vivre�� �%�H�U�D�U�G�L ���…�ƒ�ƒ�Œ�� �K�D�V �U�H�S�H�D�W-

�H�G�O�\ �U�H�P�D�U�N�H�G �X�S�R�Q �W�K�H �G�H���H�U�R�W�L�]�D�W�L�R�Q �R�I �W�K�H �F�R�O�O�H�F�W�L�Y�H �E�R�G�\ �S�U�R�G�X�F�H�G �E�\ 

digital technologies and the regime of contemporary semio-capitalism. The 

physical and temporal limits of human cognition when interacting with a 

pervasive mediascape is generally addressed by the debate on the attention 

�H�F�R�Q�R�P�\ ���'�D�Y�H�Q�S�R�U�W �D�Q�G �%�H�F�N �…�ƒ�ƒ�„���� �7�K�H �G�L�V�F�L�S�O�L�Q�H �R�I �Q�H�X�U�R�S�H�G�D�J�R�J�\ �K�D�V 

been acclaimed as a response to widespread techniques of cognitive enhance -

�P�H�Q�W �D�Q�G �D �S�H�U�Y�D�V�L�Y�H �P�H�G�L�D�V�F�D�S�H ���0�H�W�]�L�Q�J�H�U �…�ƒ�ƒ�Œ���� �6�S�H�F�L�4�F�D�O�O�\ �G�H�G�L�F�D�W�H�G �W�R 

the impact of the Internet on quality of reading, learning, and memory, the 

�F�R�Q�W�U�R�Y�H�U�V�L�D�O �H�V�V�D�\ �
�–�V �*�R�R�J�O�H �0�D�N�L�Q�J �8�V �6�W�X�S�L�G�"�� �E�\ �&�D�U�U �L�V �D�O�V�R �U�H�O�H�Y�D�Q�W �L�Q 

�W�K�L�V �F�R�Q�W�H�[�W�� �7�K�H �W�K�H�V�L�V �R�I �W�K�H �Q�H�I�D�U�L�R�X�V �H�•�H�F�W �R�I �G�L�J�L�W�D�O �W�H�F�K�Q�R�O�R�J�L�H�V �R�Q �W�K�H 

human brain has been contested by neuroscientists. Carr ’s political analysis, 

�L�Q�W�H�U�H�V�W�L�Q�J�O�\�� �D�O�L�J�Q�V �K�L�P �Z�L�W�K �W�K�H �F�R�Q�W�L�Q�H�Q�W�D�O �S�K�L�O�R�V�R�S�K�H�U�V �M�X�V�W �P�H�Q�W�L�R�Q�H�G�� 

“What Taylor did for the work of the hand, Google is doing for the work of the 

�P�L�Q�G�� ���&�D�U�U �…�ƒ�ƒ�‹���� �$ �P�R�U�H �F�R�Q�V�L�V�W�H�Q�W �D�Q�G �O�H�V�V �I�D�W�D�O�L�V�W�L�F �F�U�L�W�L�T�X�H �R�I �W�K�H �U�H�O�D�W�L�R�Q 

between digital technologies and human knowledge addresses the primacy of 

�V�H�Q�V�D�W�L�R�Q �D�Q�G �H�P�E�R�G�L�P�H�Q�W ���+�D�Q�V�H�Q �…�ƒ�„�†�� �D�Q�G �W�K�H �U�R�O�H �R�I �W�K�H �
�Q�R�Q�F�R�Q�V�F�L�R�X�V�� 
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nism, in particular, that has underlined how the extended or augmented mind 
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�Y�L�V�L�R�Q�� �/�D�Q�G ���…�ƒ�„�„�� �K�D�V �S�U�R�S�D�J�D�W�H�G �W�K�H �L�G�H�D �R�I �F�D�S�L�W�D�O�L�V�P �L�W�V�H�O�I �D�V �D �I�R�U�P �R�I 

alien and autonomous intelligence. The recent “�0�D�Q�L�I�H�V�W�R �I�R�U �D�Q �$�F�F�H�O�H�U�D�W�L�R�Q-

ist Politics ” ���6�U�Q�L�F�H�N �D�Q�G �:�L�O�O�L�D�P�V �…�ƒ�„�†�� �K�D�V �U�H�V�S�R�Q�G�H�G �W�R �W�K�L�V �I�D�W�D�O�L�V�W �V�F�H�Q�D�U�L�R 

by proposing to challenge such a level of complexity and abstraction: The idea 

is to repurpose capitalism ’�V �L�Q�I�U�D�V�W�U�X�F�W�X�U�H�V �R�I �F�R�P�S�X�W�D�W�L�R�Q ���X�V�X�D�O�O�\ �F�R�Q�W�U�R�O�O�H�G 

�E�\ �F�R�U�S�R�U�D�W�L�R�Q�V �D�Q�G �R�O�L�J�R�S�R�O�L�H�V�� �W�R �D�X�J�P�H�Q�W �F�R�O�O�H�F�W�L�Y�H �S�R�O�L�W�L�F�D�O �L�Q�W�H�O�O�L�J�H�Q�F�H�� 

�7�K�H �&�\�E�H�U�V�\�Q �S�U�R�M�H�F�W �V�S�R�Q�V�R�U�H�G �E�\ �W�K�H �&�K�L�O�H�D�Q �J�R�Y�H�U�Q�P�H�Q�W �L�Q �„�Œ�Š�„ set out to 

control the national economy via a supercomputer �� �W�K�L�V is usually mentioned 

�D�V �D �4�U�V�W �U�X�G�L�P�H�Q�W�D�U�\ �H�[�D�P�S�O�H �R�I �V�X�F�K revolutionary cybernetics ���'�\�H�U���:�L�W�K�H-

�I�R�U�G �…�ƒ�„�†���� �0�R�U�H �U�H�F�H�Q�W�O�\�� �1�H�J�D�U�H�V�W�D�Q�L ���…�ƒ�„�‡�� �K�D�V �D�G�Y�R�F�D�W�H�G for a functional 
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�O�L�Q�H�D�U�L�W�\ �E�H�W�Z�H�H�Q �W�K�H �S�K�L�O�R�V�R�S�K�\ �R�I �U�H�D�V�R�Q�� �W�K�H �S�R�O�L�W�L�F�D�O �S�U�R�M�H�F�W �R�I �V�R�F�L�D�O �L�Q�W�H�O-

ligence, and the design of the next computational machine, where the logical 
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�Q�R �O�R�Q�J�H�U �P�D�N�H �D�Q�\ �V�H�Q�V�H�� �7�K�H �G�H�4�Q�L�W�L�R�Q �R�I �D�X�J�P�H�Q�W�H�G �L�Q�W�H�O�O�L�J�H�Q�F�H�� �K�R�Z�H�Y�H�U�� 

will always be bound to an empirical foundation that is useful to sound out the 

consistency of any political or technological dream to come.
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