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ABSTRACT

Artificial intelligence (Al), as a disruptive technology, has profoundly reshaped all facets of human society.
Its transformative influence extends to critical infrastructures—the backbone of modern civilization—to
such an extent that Al itself is increasingly perceived not merely as a technological tool but as an emerging
critical infrastructure. In this context, the present study seeks to address a key question: to what extent can
this perspective be grounded in scientific principles and supported by empirical evidence? To this end, the
capacities of artificial intelligence (Al) as a ‘critical infrastructure’ were analyzed. Fourteen relevant
variables were identified, and their interrelationships were evaluated using the Cross-Impact Analysis
method. The findings reveal that in the cross-impact analysis map, the variables
‘irreplaceability’ (coordinates: 31-30), ‘vulnerability and threat potential’ (30-29), and ‘security-enhancing
or security-undermining’ (31-29) exhibit the highest levels of both influence on, and dependence upon, other
variables. Conversely, attributes such as the grassroots nature, ubiquity, transnationality, and accessibility of
Al demonstrate lower influence on other variables but high susceptibility to their effects. Finally,
characteristics including ‘being the infrastructure of other critical infrastructures,’ self-evolution, autonomy,
decentralization, meta-network orientation, and flexibility are identified as variables with very high influence

on others while remaining relatively unaffected by them .[Therefore, these variables, recognized as

determinant factors, have shaped the development of the research framework and have further reinforced
and substantiated the initial hypothesis that Al can be regarded as a “critical infrastructure”.
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