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The NSA just told every enterprise working with government contracts that
voluntary Al ethics are over. If you're still treating content authenticity as a nice-to-
have, you’'re already behind.

The Day Watermarking Stopped Being Optional

On January 29, 2025, something happened that most of the tech industry missed
while debating whether Al chatbots should have personality constraints. The NSA
and Department of Defense released a cybersecurity information sheet that
effectively transformed content watermarking from an ethical consideration into
national security infrastructure.
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This wasn’t a think piece. It wasn’t a set of voluntary guidelines. It was the United
States military-intelligence complex publicly declaring that content authenticity
verification is now mission-critical for battlefield operations, intelligence analysis,
and secure communications.

And they didn’t do it alone. The UK’s National Cyber Security Centre, Canada’s
Cyber Centre, and Australia’s Australian Signals Directorate all co-signed. This is
Five Eyes coordination on Al content authentication—the same level of cooperation
typically reserved for signals intelligence and counter-terrorism operations.

When intelligence agencies start publishing joint guidance on a
technology, that technology has moved from “interesting innovation” to
“strategic asset.” The window for voluntary adoption just closed.

For anyone operating in regulated industries, government contracting, or
multinational enterprise environments, this guidance represents a fundamental shift
in how content provenance will be enforced. The question is no longer whether
watermarking matters—it's whether your systems can meet the specifications that
governments are now building into their procurement requirements.

Understanding C2PA Durable Content Credentials

The technical heart of the NSA’s guidance centers on the Coalition for Content
Provenance and Authenticity (C2PA) specification, specifically the version 2.2
release with enhanced Durable Content Credentials. To understand why this
matters, you need to understand what makes these credentials “durable” in the
first place.

Traditional metadata-based provenance has an obvious weakness: strip the
metadata, and the provenance disappears. Every time you screenshot an image,
compress a video, or copy content through a messaging app that removes EXIF
data, you lose the chain of custody. For casual use, this is an inconvenience. For
military intelligence applications, it's a catastrophic vulnerability.

Durable Content Credentials solve this through what the specification calls “soft
bindings”—a combination of invisible watermarking and fingerprint lookup that
maintains provenance even when metadata is completely stripped from the file.
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The Technical Architecture
Here’'s how the system actually works:

e Hard bindings: Cryptographic signatures embedded in file metadata that
establish initial provenance and chain of custody. These are the traditional
approach—robust but fragile against metadata stripping.

» Soft bindings: Invisible watermarks embedded directly into the pixel or
waveform data of the content itself, combined with perceptual fingerprints that
can be matched against a cloud-hosted database of credentials.

e Cloud retrieval: When metadata is stripped, the fingerprint can be used to
look up the original credentials from a hosted repository, effectively making
provenance recoverable even from a screenshot of a screenshot.

The practical implication is significant: a photograph taken by a military
reconnaissance asset can maintain verifiable provenance even after being
transmitted through compromised channels, compressed for bandwidth efficiency,
cropped for operational security, or extracted from a hostile actor’'s systems.

Why “Soft” Doesn’t Mean Weak

The term “soft binding” is somewhat misleading. These watermarks are engineered
for adversarial conditions. OpenAl’'s DALL-E 3 implementation demonstrates the
current state of the art: 98% detection accuracy even after compression, cropping,
or other common image modifications. And that’s the current generation—tamper-
resistant improvements are already planned for 2025 deployment.

The 98% figure deserves attention because it represents a threshold where
watermarking becomes operationally reliable. At 98% accuracy post-modification,
you can build systems that treat unmarked content as suspicious by default. That's
the foundation for what the military calls “zero-trust content architecture.”

The Geopolitical Context: China Got There First

While Western democracies have been debating the ethics of Al content labeling,
China has already implemented mandatory watermarking requirements. Every
piece of “deep synthesis” content—their term for Al-generated media—must carry
digital identifiers under existing legislation.

www.arturmarkus.com | 3


https://wellows.com/blog/ai-detection-trends/

m The NSA'’s January 2025 Durable Content Credentials Push:
m Why Watermarking Is Now a National Security Imperative—Not
Just an Ethics Exercise

This creates an interesting strategic dynamic. China mandated watermarking
primarily for domestic content control and censorship efficiency. The Five Eyes
nations are now mandating similar technology for the opposite reason: to verify
authentic content in an information environment increasingly flooded with synthetic
media.

The same technology that enables authoritarian content control also
enables democratic content verification. The difference lies entirely in
implementation and governance.

This convergence is not coincidental. Both authoritarian and democratic systems
have recognized the same fundamental truth: in a world where generating
convincing synthetic media costs essentially nothing, authentication becomes the
scarce resource. The question is whether authentication serves the state’s need to
control narratives or the public’s need to verify reality.

The NSA guidance explicitly addresses military applications: verifying battlefield
imagery, authenticating intelligence reports, and countering disinformation in
military communications. When you’re making targeting decisions based on drone
footage, or assessing enemy troop movements from satellite imagery, content
authenticity isn’t an abstract ethical concern—it’s the difference between effective
operations and catastrophic intelligence failures.

The California Precedent and the Regulatory
Cascade

Federal guidance from defense and intelligence agencies sets expectations, but
state legislation creates legal requirements. California’s Al Transparency Act
represents the most aggressive domestic watermarking mandate currently in force,
and its requirements go well beyond the federal guidance.

Under California law, Al-generated content watermarks must include:

e Creator name or identifier

» Al system version used for generation
e Timestamp of creation

e Unique identifier for the specific output
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Most critically, these watermarks must be “extraordinarily difficult” to remove—a
legal standard that effectively mandates soft binding approaches like those
specified in C2PA 2.2.

California’s regulatory approach matters because of the state’s economic gravity.
Any company operating at scale in the United States has California exposure, which
means California standards effectively become national standards for Al content
provenance. This is the same dynamic that made CCPA a de facto national privacy
standard before any federal legislation existed.

The Acceleration Pattern

The regulatory cascade is already in motion. As of November 2025, 38 US states
have enacted over 100 Al-related laws, with a significant cluster focused on
transparency, deepfake disclosure, and content authentication. This isn’t gradual
adoption—it’'s a legislative sprint driven by election security concerns, consumer
protection pressure, and the dawning realization that reactive deepfake detection
can't scale.

Jurisdiction Requirement Enforcement Status
United States NSA/DoD guidance on C2PA Procurement requirements,
(Federal) credentials not yet statutory
California Efg\r/neannaenr::tewatermarks with full Active enforcement
China z/lyanr;ﬂzz?;y identifiers on all deep Active enforcement

Various transparency and

38+ US States )
disclosure rules

Mixed implementation stages

For enterprise compliance teams, this patchwork creates significant complexity. But
the underlying direction is unmistakable: watermarking requirements are
converging globally, and the technical specifications are converging around C2PA.

Why Reactive Detection Is Losing to Proactive
Authentication

The alternative to watermarking is detection—training Al systems to identify
synthetic content after the fact. Current deepfake detectors claim 90%+ accuracy
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rates, which sounds impressive until you understand the operational mathematics.

A 90% detection rate means one in ten synthetic images passes as authentic. In a
world where generating a million images costs essentially nothing, that’s 100,000
undetected fakes per million attempts. Scale that to the volume of media flowing
through social platforms, news organizations, or military intelligence channels, and
90% accuracy becomes a flood of unverified content.

Detection is an arms race. Watermarking is infrastructure. The NSA chose
infrastructure.

The fundamental problem with detection is that it’'s adversarial. Every improvement
in detection capability drives improvement in generation capability. The generators
know what the detectors are looking for, and they can optimize against those
signatures. This is the same dynamic that makes antivirus software a perpetual
catch-up game rather than a permanent solution.

Watermarking inverts the problem. Instead of trying to identify synthetic content
after creation, you establish provenance at creation. The question changes from “Is
this fake?” to “Does this have verifiable credentials?” That's a much more
defensible position, both technically and operationally.

The Scalability Argument

Detection also has a scalability problem that watermarking doesn’t share. Analyzing
content for synthetic signatures requires computational resources roughly
proportional to the volume of content. Verifying a watermark or looking up a
fingerprint is a constant-time operation regardless of content volume.

For military and intelligence applications processing millions of images daily, this
difference matters. For social platforms processing billions of pieces of content, it
matters even more. The infrastructure economics favor proactive authentication

over reactive detection.

The Privacy-Security Tension and Zero-
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Knowledge Solutions

Any system that tracks content provenance raises obvious privacy concerns. If
every image carries a traceable identifier back to its creator, you've built
infrastructure that could enable surveillance, harassment, or persecution of
journalists, whistleblowers, and dissidents.

The C2PA specification directly addresses this tension through selective disclosure
and redaction capabilities. The technical architecture supports authentication
without necessarily revealing personally identifiable information. You can verify that
content originated from a credentialed source without knowing which specific
source.

Research on watermarking for Al content detection has explored zero-knowledge
approaches that allow verification of authenticity without exposing creator identity.
These techniques leverage the same cryptographic principles used in privacy-
preserving authentication for financial and healthcare applications.

Practical Privacy Implementation
In practice, selective disclosure works through layered credentials:

* Layer 1: Verifies the content passed through a credentialed creation system
(any credentialed system)

e Layer 2: Verifies the category of creator (news organization, government
agency, individual)

e Layer 3: Verifies the specific creator identity (requires additional authorization
to access)

Different use cases require different layers. A social platform might only need Layer
1 verification to flag non-credentialed content. A news organization verifying source
material might need Layer 2. A legal proceeding or official investigation might
require Layer 3 with appropriate authorization.

This isn’t perfect privacy protection—any system with identity linkage has potential
for abuse. But it's substantially more privacy-preserving than naive
implementations that simply stamp creator identity on every piece of content.
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Enterprise Implementation Implications

For enterprise Al teams, the NSA guidance creates concrete technical requirements.
If you're operating in government contracting, defense supply chains, or regulated
industries with federal exposure, C2PA compatibility is moving from competitive
advantage to baseline compliance.

Development Pipeline Integration

Implementing content credentials requires changes throughout the Al development
and deployment pipeline:

1. Generation systems: All Al systems producing images, video, audio, or
synthetic text need credential embedding at the point of creation.

2. Processing systems: Any system that modifies content (compression,
cropping, format conversion) needs to maintain or update credentials through
the modification.

3. Verification systems: Intake systems need to check credentials and flag non-
credentialed content appropriately.

4. Credential management: Enterprise key management must extend to
content credential certificates, with appropriate rotation and revocation
procedures.

The good news is that C2PA provides open specifications and reference
implementations. The integration burden is significant but not
unprecedented—comparable to implementing end-to-end encryption or PKI
infrastructure.

Cost Considerations

Content credential implementation adds overhead to Al systems, but the costs are
declining rapidly. The more significant cost factor for most enterprises is the data
acquisition and labeling burden that consumes up to 80% of Al development
budgets. Credential implementation is a rounding error by comparison.

The real cost question is what happens if you don’t implement credentials. For
government contractors, that's straightforward: lost contracts. For commercial
entities, it's more complex: potential regulatory exposure in California and other
states, reputational risk from non-credentialed content being associated with your
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systems, and strategic disadvantage as the market shifts toward authenticated
content.

The Swiss Perspective: Neutrality Meets Global
Standards

For Swiss enterprises operating internationally—particularly in financial services,
pharmaceuticals, and precision manufacturing—the watermarking mandate creates
interesting compliance geometry. Switzerland isn’t party to Five Eyes agreements,
but Swiss companies with US government exposure, NATO supply chain
participation, or regulated sector operations face the same requirements as US-
domiciled competitors.

The Swiss financial sector’s experience with FATCA provides a template. When US
regulatory requirements have extraterritorial reach, Swiss institutions have
consistently chosen compliance over exclusion from US markets. The same logic
applies to content credential requirements: the cost of compliance is lower than the
cost of being excluded from credentialed content ecosystems.

For Swiss Al companies specifically, early C2PA adoption could be a differentiator.
Swiss reputation for precision engineering and reliable systems could extend to
content authentication—"Swiss-credentialed content” as a quality signal in
international markets.

The Strategic Horizon: What Comes Next

The January 2025 guidance is a starting point, not an endpoint. Several
developments are already visible on the horizon:

Hardware Integration

Current watermarking implementations operate at the software level, which leaves
them vulnerable to bypass at the hardware level. The logical next step is camera
and sensor systems that embed credentials at the point of capture, before any
software processing occurs. This is already being explored for military imaging
systems and will likely move into commercial devices within the next hardware
generation.
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Real-Time Verification

Current credential verification is primarily forensic—checking content after receipt.
Real-time verification during streaming, video calls, and live broadcasts is
technically feasible but not yet deployed at scale. As deepfake generation becomes
fast enough for real-time application, real-time verification becomes a security
requirement.

Cross-Platform Credential Portability

The current ecosystem has multiple credential systems with varying levels of
interoperability. C2PA provides a foundation for standardization, but achieving true
cross-platform portability requires adoption commitments from major platforms.
The military and intelligence applications will drive initial adoption; consumer
platform adoption will follow regulatory pressure.

Legal Framework Evolution

The gap between technical capability and legal framework is substantial. Questions
about credential forgery, liability for false credentials, and cross-jurisdictional
enforcement remain unresolved. As the technology matures, the legal frameworks
will need to catch up—and that process will create both compliance requirements
and business opportunities for enterprises positioned to meet new standards.

The Competitive Intelligence Angle

Beyond compliance, content credentials have significant competitive intelligence
implications. Credentialed content systems provide structured metadata about
content creation—including Al system versions, creation timestamps, and
modification histories.

For competitive intelligence operations, this metadata is valuable signal. You can
track competitor Al deployments through credential signatures, identify generation
capabilities through version metadata, and establish content timelines for
intellectual property and priority claims.

Conversely, your own credential emissions create competitive intelligence
exposure. Credential management needs to account for what information
credentials reveal about your systems, capabilities, and operations.
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What This Means for Al Ethics Frameworks

The NSA guidance effectively ends a particular phase of the Al ethics conversation.
For years, enterprise Al ethics programs have been voluntary
commitments—statements of values backed by internal policies but not external
enforcement mechanisms.

Content credential requirements change that equation. When watermarking moves
from ethical commitment to procurement requirement, the distinction between
“ethics” and “compliance” collapses. You can debate whether your Al should be
transparent about its synthetic outputs, or you can implement the technical
systems that make transparency verifiable. The government is no longer interested
in your philosophy—they want your credential certificates.

Voluntary ethics frameworks just became legacy systems. The new
architecture is cryptographic verification.

This doesn’t mean ethics become irrelevant—it means ethics become operational.
The questions shift from “Should we watermark?” to “How do we implement
credentials that respect privacy while meeting authentication requirements?” and
“What selective disclosure policies align with our values while meeting compliance
thresholds?”

The implementation details of credential systems encode ethical choices in
technical architecture. How much information does a credential reveal? Who can
access what layers of disclosure? How are credentials revoked or corrected? These
aren’t abstract philosophical questions anymore—they’re engineering specifications
with real-world consequences.

The Implementation Roadmap

For enterprises that need to move toward C2PA compliance, here’s a practical
sequencing:

Phase 1: Assessment (1-2 months)

* Inventory all Al systems producing synthetic content
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e Map content flows through modification and distribution pipelines
« |dentify regulatory exposure across jurisdictions
» Assess current credential capabilities and gaps

Phase 2: Architecture (2-3 months)

Define credential metadata requirements based on regulatory exposure
Design selective disclosure policies aligned with privacy requirements

Specify integration points for generation, processing, and verification systems
Establish key management and certificate infrastructure

Phase 3: Implementation (3-6 months)

Deploy credential embedding in generation systems
Implement credential preservation in processing pipelines
Build verification capabilities for content intake

Establish operational procedures for credential management

Phase 4: Validation (1-2 months)

e Test credential survival through realistic modification scenarios

» Verify compliance with California and other jurisdictional requirements

» Assess credential metadata exposure against competitive intelligence
concerns

* Document compliance posture for procurement and regulatory purposes

This timeline assumes existing Al infrastructure and competent engineering teams.
For organizations building new Al systems, credential implementation should be
designed in from the beginning rather than retrofitted.

The Bottom Line

The NSA'’s January 2025 guidance marks the moment when content authenticity
stopped being an ethics discussion and became infrastructure engineering. The

technical specifications exist. The regulatory requirements are multiplying. The

competitive dynamics favor early adopters.

For enterprise Al teams, the choice is binary: implement content credentials now as
a strategic investment, or implement them later as a compliance emergency. The
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former approach preserves architectural flexibility and positions you ahead of
procurement requirements. The latter approach costs more, takes longer, and
creates competitive disadvantage during the transition.

The broader implication extends beyond any single company’s compliance posture.
We’'re watching the construction of a global content authentication infrastructure
that will fundamentally change how synthetic media moves through information
ecosystems. The entities building that infrastructure—governments, platform
companies, enterprise Al providers—are making choices now that will shape what
content authenticity means for the next generation of digital communication.

Those choices are being made whether you participate or not. The question is
whether you’re helping to build the infrastructure or merely subject to it.

The NSA didn’'t ask whether watermarking was ethical—they declared it
strategic infrastructure, and every enterprise Al deployment now operates
in that reality.
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