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Runtime Integrity Control (RiCo)

Executive Summary

Artificial intelligence is increasingly being deployed within environments where decisions
produce real-world consequences. While considerable progress has been made in improving
model capability, existing governance approaches remain focused primarily on development-
time validation, policy definition, and post-execution audit. Far less attention has been given to
whether the conditions that originally justified an action remain valid at the moment that action
is executed. Runtime Integrity Control (RiCo) is a governance framework designed to
continuously evaluate whether the conditions supporting confidence, authority, and
consequence remain admissible under present conditions before consequences are allowed to
proceed. Rather than governing architecture itself, RiCo governs the transition between
architectural change and operational consequence. It synthesizes evidence, authority,
environmental conditions, continuity, and anticipated consequence into a runtime assessment
of whether continued reliance remains justified. RiCo is founded on a simple principle:
successful execution does not necessarily imply legitimate execution. Systems may continue
operating correctly while the conditions that originally justified their operation gradually erode.
Trust, authority, environmental assumptions, recovery capacity, and decision context can all
change without producing immediate operational failure. The result is a growing divergence
between operational success and governance legitimacy. This paper introduces the problem of
governance erosion, explains how operational success can conceal hidden degradation, defines
the continuity conditions required for sustained legitimacy, presents the Runtime Integrity
Control framework, and outlines an assessment methodology for evaluating governance
resilience within continuously evolving systems.

The central proposition is straightforward:

Architecture must survive reality.



Part | — The Governance Challenge

1. The Governance Gap
Artificial intelligence is increasingly trusted to support decisions, coordinate workflows,
and execute actions within environments where the consequences extend beyond
software. Existing governance approaches have made significant progress through model
validation, policy definition, risk assessment, and post-execution audit. These capabilities
remain essential. Yet they primarily evaluate what happens before execution or after
consequence. They ask whether a system was properly designed, appropriately
authorized, or correctly audited. Far less attention has been given to a different
governance question: Do the conditions that originally justified an action still remain
valid at the moment that action is executed? Modern operational environments are
continuously changing. Evidence evolves. Authorities change. Policies are revised.
Resources fluctuate. Environmental conditions shift. A system may therefore continue
executing exactly as designed while relying upon assumptions that are no longer true.
Execution may remain correct. Authorization may remain valid. Audit records may
remain complete. Performance may remain high. Yet the conditions that originally
justified consequence may already have degraded. This is the governance gap. It is not
primarily a failure of engineering. It is a failure to continuously determine whether the
basis for consequence remains legitimate under present conditions.



THE GOVERNANCE GAP

Bridging the gap between approval and consequence.
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2. Operational Success and Hidden Degradation
One of the greatest challenges in governing intelligent systems is that degradation rarely
appears as immediate failure. Most systems continue operating. They continue
producing outputs. They continue meeting performance objectives. From an operational
perspective, everything appears healthy. Yet beneath that apparent success, the
conditions supporting continued legitimacy may already be eroding. Trust may slowly
decline. Authority may become less certain. Decision quality may degrade as
assumptions become outdated. Recovery capacity may diminish through accumulated
operational debt. Boundary recognition may weaken as systems encounter conditions
never anticipated during design. None of these changes necessarily produce immediate
operational failure. Instead, they accumulate quietly while successful execution creates
the illusion that governance remains intact. Operational success can therefore conceal
governance degradation. The longer this divergence remains undetected, the greater the
distance between successful execution and legitimate consequence.



Continuity Conditions

If governance is to remain effective within continuously changing environments, it must
preserve more than operational continuity. It must preserve the conditions that make
continued reliance justifiable. Continuity therefore extends beyond keeping systems
operational. It requires maintaining the foundations upon which future consequence
remains legitimate. These continuity conditions include, among others: e Trust in the
integrity of system behavior. ® Authority supporting continued decision rights. ® Decision
quality under changing operational realities. ® Recovery capacity when unexpected
conditions emerge. ® Recognition of operational boundaries beyond which previous
assumptions no longer apply. When these conditions remain intact, continuity supports
legitimate adaptation. When they erode, operational success alone becomes an
insufficient measure of governance health. The challenge is no longer simply preserving
operation. The challenge is preserving legitimacy as systems, environments, and
architectures evolve. This challenge establishes the foundation for Runtime Integrity
Control (RiCo).



Part Il — The RiCo Framework

4. Runtime Integrity Control (RiCo)
Runtime Integrity Control (RiCo) is a governance framework designed to evaluate
whether the conditions supporting consequential action remain admissible throughout
execution. Rather than governing architecture itself, RiCo governs the transition
between architectural change and operational consequence. It continuously synthesizes
evidence, authority, environmental conditions, continuity, and anticipated consequence
to determine whether continued reliance remains justified under present conditions.
This represents a shift in governance philosophy. Traditional governance asks: Was the
system designed correctly? Was the action authorized? Can the outcome be audited?
RiCo asks an additional question: Do the conditions that justified consequence still exist
now? This distinction becomes increasingly important as intelligent systems operate
within environments where evidence changes, policies evolve, authorities shift,
resources fluctuate, and operational conditions continuously adapt. Successful execution
alone cannot demonstrate continuing legitimacy. RiCo therefore evaluates whether
consequence remains admissible before reliance is maintained. Governance moves from
static approval toward continuous validation.



OPERATIONAL SUCCESS VS GOVERNANCE INTEGRITY

Performance can remain high while governance integrity gradually erodes.
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Operational success can create the illusion that governance remains intact.
RiCo makes governance degradation observable before consequence becomes unjustified.
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5. Observable Erosion
Domains Governance degradation rarely appears as immediate system failure. Instead, it
emerges through gradual erosion across conditions that sustain legitimate operation.
RiCo identifies five observable domains where governance degradation may occur
before operational failure becomes visible. Trust Trust represents confidence that system
behavior remains consistent with its intended governance objectives. Trust can erode
long before systems cease functioning. Small deviations, inconsistent behavior, or
diminishing transparency may gradually reduce confidence while operational
performance appears unchanged. Authority Authority represents the legitimacy
supporting continued decision-making. Decision rights may remain technically available
while the organizational, regulatory, contractual, or operational conditions that originally
justified those rights have already changed. RiCo observes whether authority remains
constructable under present conditions rather than assuming prior authorization
remains sufficient. Decision Quality Decision quality extends beyond model accuracy. It
reflects whether decisions remain appropriate under current evidence, objectives, and
operational reality. A system may continue producing accurate outputs while relying
upon assumptions that are no longer valid. RiCo therefore evaluates the quality of the
decision context as well as the decision itself. Recovery Capacity Every operational
system eventually encounters unexpected conditions. Recovery capacity measures the
system’s ability to restore legitimate operation following disruption, uncertainty, or
governance degradation. Systems that optimize exclusively for uninterrupted execution
often consume the very resilience required for future recovery. Boundary Recognition
Every governance framework depends upon boundaries. Those boundaries define where
assumptions remain valid and where new evaluation becomes necessary. Boundary
recognition is the capability to detect when operational conditions have moved beyond
the assumptions supporting continued consequence. Failure to recognize these
boundaries allows governance drift to accumulate unnoticed. Together, these five
domains provide observable indicators that governance integrity may be degrading even
while operational performance remains successful.



6. Governance Implications
The emergence of autonomous and increasingly adaptive systems changes the nature of
governance itself. Governance can no longer depend exclusively upon approvals
established before execution or audits performed after consequence. Instead,
governance must become capable of evaluating whether legitimacy remains
constructable while execution unfolds. This represents a shift from governing static
systems toward governing continuously evolving operational environments. RiCo does
not replace existing governance practices. Model validation remains essential. Policy
remains essential. Risk assessment remains essential. Audit remains essential. RiCo
complements these capabilities by addressing a governance question that becomes
increasingly important as systems evolve: Can the conditions supporting legitimate
consequence still be established under present conditions? When governance
continuously observes this question, operational continuity becomes aligned with
legitimate continuity. When governance cannot observe this question, successful
execution alone may conceal progressive governance degradation. Runtime Integrity
Control provides a framework for making that distinction observable.



Part Ill - Applying RiCo

7. RiCo Assessment Methodology
Runtime Integrity Control (RiCo) is intended to be applied as a governance assessment
framework rather than a replacement for existing governance programs. Its purpose is to
help organizations evaluate whether the conditions supporting legitimate consequence
remain constructable as systems, architectures, and operational environments evolve.
RiCo assessments complement existing governance activities by focusing on runtime
legitimacy, continuity, and operational resilience. The assessment methodology consists
of four complementary evaluation disciplines. Governance Architecture Reviews
Governance Architecture Reviews evaluate whether governance has been embedded
throughout the system architecture rather than added as an afterthought. The review
examines decision boundaries, authority relationships, evidence availability, governance
dependencies, and architectural assumptions that support consequential action. The
objective is to determine whether governance remains structurally capable of adapting
as operational conditions evolve. Runtime Integrity Assessments Runtime Integrity
Assessments evaluate whether the conditions supporting execution remain legitimate
while execution is occurring. Rather than validating systems only before deployment,
these assessments examine whether evidence, authority, environmental conditions, and
continuity remain sufficient to justify ongoing consequence under present operational
reality. The emphasis is not on detecting failure. It is on detecting governance
degradation before failure occurs. Continuity Analysis Continuity Analysis evaluates the
conditions required for future operation to remain legitimate. Rather than measuring
operational persistence alone, continuity analysis examines whether trust, authority,
recovery capacity, decision quality, and boundary recognition continue supporting
responsible adaptation over time. The objective is to distinguish operational continuity
from governance continuity. Architectural Resilience Evaluations Architectural Resilience
Evaluations examine whether governance remains effective as systems evolve. Changes
in architecture, policy, organizational authority, operational environments, or supporting
infrastructure can gradually alter the assumptions upon which governance originally
depended. These evaluations determine whether governance itself remains resilient
throughout architectural transition rather than assuming previous legitimacy continues
unchanged. Together, these four assessment disciplines provide organizations with a
structured methodology for evaluating governance beyond traditional compliance,
audit, and performance measurement.



OBSERVABLE EROSION DOMAINS

Five domains where governance integrity can erode over time.
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8. Future Direction
As intelligent systems continue increasing in capability and autonomy, governance will
increasingly shift from static approval toward continuous evaluation. Future governance
architectures will require the ability to observe changing operational conditions,
recognize governance degradation before operational failure, and determine whether
legitimate consequence remains constructable throughout execution. Runtime Integrity
Control represents one possible contribution toward that future. Rather than replacing
existing governance disciplines, RiCo extends them by introducing runtime legitimacy as
a continuous governance concern. The long-term objective is not simply improving
autonomous systems. It is enabling organizations to preserve trust, authority,
accountability, and legitimate consequence as increasingly capable systems continue to
evolve. Governance must therefore become as adaptive as the systems it seeks to
govern. Only then can architectural innovation remain aligned with enduring human
responsibility.



Conclusion

Every architecture eventually changes. The enduring governance question is not whether
systems continue operating. It is whether the conditions that justify their consequences
continue to exist. Runtime Integrity Control (RiCo) was developed to help make that distinction
observable. Governance cannot preserve legitimacy by looking only backward through audit or
forward through design. It must also evaluate the present. As operational environments evolve,
governance must continuously determine whether consequence remains justified under current
conditions. The future of Al governance will not be defined solely by increasingly capable
systems. It will be defined by our ability to preserve legitimate consequence as those systems

change.
Architecture must survive reality.

Humans First. Continuity Always.



