Does the documented absence of kinetic retaliation
following Stuxnet and Russian grid operations provide
causal evidence that a stable deterrence framework
with clear red lines was established, or does this
non-response primarily stem from factors such as
adversary adaptation or ambiguity that undermine the
stability of the framework?

September 10, 2026 | SnugLab Research

Executive Summary

The research indicates that the documented absence of kinetic retaliation following
operations like Stuxnet and Russian grid attacks primarily stems from factors that
undermine the stability of a clear deterrence framework, rather than confirming its
establishment. This non-response is largely attributable to the limited effectiveness and
strategic impact of many cyber operations, enhanced defensive resilience of target states,
and the inherent ambiguity surrounding cyber attribution and "use of force" thresholds,
which adversaries exploit to avoid escalation. While states may tacitly absorb some
sub-threshold cyber disruptions, this behavior reflects an adaptation to the complexities of
cyberspace rather than a stable, mutually understood system of red lines.

Key Findings

Limited Effectiveness and Strategic Impact of Cyber Operations

Many cyber operations, particularly those attributed to Russia, have demonstrated limited
strategic effectiveness in achieving political concessions or causing lasting physical
damage. Between 2000 and 2020, Russia initiated 113 cyber incidents against rivals,
with only one (0.088%) yielding a tangible political concession [4]. Specifically against
Ukraine, Russia launched 28 recorded cyber incidents during the same period, none of
which resulted in lasting physical damage or forced a change in behavior [4]. Even during
the initial stages of the 2022 Russo-Ukrainian War, while Russian cyber intrusions
reportedly increased by 75%, the average severity of these attacks declined [4]. This
suggests that many attacks did not meet a threshold that would compel kinetic retaliation,
largely due to their limited impact.



Enhanced Defensive Resilience and Cost-Benefit Shift

The development of robust defensive resilience in critical infrastructure sectors, such as
energy, has significantly altered the cost-benefit analysis for state actors considering
kinetic retaliation. Measures to increase resilience include network segregation,
organizational preparedness, secure backups, and access to rapid incident response
capabilities [8]. Public-private partnerships have been crucial in bolstering these
defenses, particularly in Ukraine's energy sector, where they forestalled the potential
impact of Russian offensive operations and prevented widespread electricity blackouts [2,
4]. This ability to absorb and recover from sub-threshold disruptions makes kinetic
escalation less proportionate to the actual damage inflicted, leading states to favor
non-kinetic responses and persistent engagement [4].

Exploitation of Ambiguity and Unclear Red Lines

A stable deterrence framework with clear red lines has not been firmly established in
cyberspace, largely due to a lack of shared understanding regarding what constitutes an
"act of war" [2]. The evidence gathered here does not establish whether adversaries
behind Stuxnet and Russian grid operations routinely exploit strategic ambiguity to
conduct persistent, sub-threshold activities without triggering kinetic responses. Stuxnet
itself, which caused the premature retirement of 10% of Iran's centrifuges, benefited from
ambiguity regarding its effects, sources, and motives, thereby carrying fewer strategic
risks for the perpetrators [5]. Similarly, despite Russian operations like the 2015
BlackEnergy campaign causing physical disruptions to Ukraine's power grid, these
incidents did not lead to kinetic retaliation [6, 4]. Attribution difficulties are consistently
identified as a major challenge that allows hostile actors to avoid punishment, further
undermining the clarity needed for a stable deterrence framework [1, 2].

Implications

The findings imply that the current state of cyber conflict is characterized by persistent,
sub-threshold engagements where defensive resilience and strategic ambiguity play a
more significant role in preventing kinetic escalation than a clearly defined deterrence
framework. For state actors, this means that investing in robust cyber defenses and
fostering public-private partnerships is critical for mitigating the impact of attacks and
altering adversaries' cost-benefit calculations, thereby reducing the impetus for kinetic
responses. The continued exploitation of ambiguous "red lines" by adversaries suggests



that international efforts to establish clear norms for cyber warfare remain challenging,
leading to an environment where states absorb disruptions as manageable strategic costs
rather than viewing them as triggers for escalation.

Limitations and Caveats

This report draws from a limited set of research findings, and several key numerical
claims, while from reputable sources, lacked independent corroboration in verification
searches. Direct data on specific non-kinetic retaliatory measures employed by the US
and NATO allies against Russia and Iran post-Stuxnet and post-grid operations, and their
guantitative comparison to damage, was not available. Furthermore, there was no
specific information regarding explicit tests or violations of "red lines" by new actors like
China or North Korea since 2024, limiting the scope of analysis to historical Russian and
Stuxnet operations. The interpretation of non-response in cyber conflict remains a
complex geopolitical issue with genuine debate among experts.

Sourcing audit. The claims above were checked back against the source material this
report was written from. These could not be traced to a passage in that material, and
have been qualified in the text:

- "The evidence gathered here does not establish whether adversaries behind
Stuxnet and Russian grid operations routinely exploit strategic ambiguity to conduct pe..."
- The source mentions ambiguity in Stuxnet and Russia's use of cyber ops, but does not
explicitly link them as 'routinely exploiting' this for 'persistent, sub-threshold activities' in
the same sentence or context to support the broad claim.

Sources

[1] [gov] Text - congress.gov - https://www.congress.gov/event/119th-congress/house-event/LC75136/text
[2] [gov] Isab - 2009-2017.state.gov - https://2009-2017.state.gov/t/avc/isab/229023.htm

[3] Rethinking Cyber Deterrence In A Multipolar World - static.rusi.org -
https://static.rusi.org/rethinking-cyber-deterrence-in-a-multipolar-world.pdf

[4] Cyber Operations During Russo Ukrainian War - csis.org -
https://lwww.csis.org/analysis/cyber-operations-during-russo-ukrainian-war

[5] Systemfiles - inss.org.il -
https://www.inss.org.il/wp-content/uploads/sites/2/systemfiles/(FILE)1333532281.pdf

[6] Russia S Cyber Campaigns And The Ukraine War From The Gray Z - acigjournal.com -

https://www.acigjournal.com/Russia-s-Cyber-Campaigns-and-the-Ukraine-War-From-the-Gray-Zone-to-the-
Red-Zone-,189358,0,2.html


https://www.congress.gov/event/119th-congress/house-event/LC75136/text
https://2009-2017.state.gov/t/avc/isab/229023.htm
https://static.rusi.org/rethinking-cyber-deterrence-in-a-multipolar-world.pdf
https://www.csis.org/analysis/cyber-operations-during-russo-ukrainian-war
https://www.inss.org.il/wp-content/uploads/sites/2/systemfiles/(FILE)1333532281.pdf
https://www.acigjournal.com/Russia-s-Cyber-Campaigns-and-the-Ukraine-War-From-the-Gray-Zone-to-the-Red-Zone-,189358,0,2.html
https://www.acigjournal.com/Russia-s-Cyber-Campaigns-and-the-Ukraine-War-From-the-Gray-Zone-to-the-Red-Zone-,189358,0,2.html

