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Al's next leap isn't just about intelligence—it's about who controls it, and how the world
responds as technology and geopolitical fault lines collide. What you see in the headlines is
only half the story.

Setting the Stage: Beyond the Model — The New Front
Line of Alin 2025

2024 ended with almost theatrical demonstrations of multimodal Al prowess, notably
Google’s Gemini, which shattered previous limitations in integrating text, vision, audio, and
code interpretation. But beneath the technical achievements, a different momentum has
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been accelerating: the growing entanglement between rapid multimodal Al evolution and
escalations in Al export controls, digital cold wars, and shifting infrastructure priorities.
What happens in the next year will fundamentally shape the Al landscape—for both
engineers and policymakers.

What Makes Multimodal Al So Uncontainable?

Until recently, single-domain models dominated enterprise deployments and public
imagination. Multimodal systems (like Gemini, GPT-4o0, or Llama-3 successors)
fundamentally change the game by unifying input types, ‘reasoning’ across modalities, and
enabling generative and analytic tasks far beyond narrow machine learning. The result?
These systems:

* Integrate real-time video, audio, language, code, and sensory data

e Remove traditional communication barriers—between humans and machines, and
between machines themselves

* Enable new adaptive, agentic applications: smart manufacturing, autonomous
surveillance, precision misinformation, cross-lingual code generation, and much more

But the more capable—and data-hungry—these models get, the more their infrastructure
and deployment decisions become weighed down by national interest, supply chain
security, and intelligence priorities.

Containment and Control: When Geopolitics Meets the
GPU

2023 saw a cascade of Al export controls, chip restrictions, and aggressive regulatory
posturing from the US, China, and the EU. The ostensible intent: limit proliferation of top-
tier models and prohibit adversarial or ‘grey zone’ actors from gaining unpoliced
capabilities. But the reality is less black-and-white.

The convergence of multimodal Al breakthroughs and containment policies is
creating a world where abilities and access diverge not by talent—but by
geopolitical position, supply chain access, and regulatory schisms.
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This dynamic manifests in unexpected ways in infrastructure:

» Chipsets: Tight export controls on NVIDIA’s HIOO and Blackwell chips alter where and
how large models are trained/deployed

e Cloud “Nationalization”: Nations and blocs prioritize sovereign Al clouds, regional
data centers, and vetted model weights

e Open Source Dilemmas: Who can legally access top-performing open LLMs with
embedded multimodal capacity?

* Model Fragmentation: Forked development paths and intentionally degraded
weights for “less trusted” markets

* Network Controls: Segregated internet backbones and censored data flows to
protect model supply chains

Why Multimodal Al Raises the Stakes

Unlike prior models, multimodal Al can execute decisive influence, surveillance, and cyber
operations at human (or superhuman) speed across multiple input layers. This elevates
concerns over:

* Real-time translation and voice mimicry for disinformation

e Autonomous code writing for offensive and defensive cyber purposes

» Video and photo generation for plausible deniability in propaganda

* Fusion of commercial imagery with signals intelligence for precision targeting

Governments now recognize that the infrastructure supporting such models—hardware,
data pipelines, cloud orchestration—must be as tightly controlled as the models
themselves. This isn't just about protecting IP, but managing the risks of escalation,
national security, and economic competitiveness.

Case Study: The Gemini Ripples

Consider Google's Gemini. Its unmatched text-image-audio synthesis made it the
benchmark for enterprise and government-grade deployments. Within weeks, policy
battles over model weights and chip access triggered a domino effect in infrastructure:
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» Cloud providers raced to region-guard Gemini-powered APIs behind national
boundaries

* ISPs in sensitive geographies throttled cross-border inference pipelines

* Parallel research splintered as model checkpoints for allied countries diverged from
“export-compliant” versions

The Next 12 Months: Rifts, Innovation, and a New Kind of Al
Infrastructure

Where do we go from here? The escalating interplay between technical and geopolitical
containment is spawning new infrastructure challenges—opportunities for those who can
read the signals.

1. Data Localization and Trusted Al Clouds

Expect a rapid maturation of “trusted” Al cloud zones: closed-loop environments with
verifiable provenance of data, model weights, and compute integrity. Sovereign hardware
(custom silicon or FPGA-based), zero-trust attestation, and advanced monitoring will be
blueprint features.

2. Fragmented Supply Chains, Accelerated R&D

Tech talent and foundational model training will increasingly flow to jurisdictions with
favored access to next-gen chips and protected research corridors. Innovation will not stall
but diverge: decentralized player ecosystems (e.g., India, UAE, Indonesia) will create non-
aligned, regionally adapted multimodal models—some rapidly leapfrogging legacy players
under new rules.

3. Rise of “Degraded” and Shadow Models

Bifurcated LLM releases (full-feature for allies, feature-clipped for export) will proliferate.
Meanwhile, gray-market weights and bootleg inference endpoints will thrive in jurisdictions
facing hard containments—prompting a cat-and-mouse race between model guardians
and circumventors.
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4. New Standards—and Weaponization—of Model Validation

Who watches the watcher when Al models interface with high assurance systems (defense,
medicine, infrastructure)? Expect burgeoning regulatory demand for auditable, explainable
validation layers—potentially embedded in hardware, or as sidecar microservices. But this
will also open the door for state actors to plant or subvert validation routines for
intelligence goals.

5. Enhanced Border Control for Data and Compute

Network architects will need to design “Al firewalls”: not just blocking data, but restricting
model calls, computational graph flows, or synthetic media creation across boundaries.
This upends both network design and incident response paradigms—Dblurring the line
between technical and policy teams.

Strategic Implications for Al Stakeholders

If you work at the intersection of Al, infrastructure, or policy, you're already fielding
nontechnical questions: Can we trust this model’s supply chain for critical use? What are
our exposure points if a chip embargo lands? Who actually controls the update pipeline,
and whose rules will we be forced to obey?

The convergence of multimodal capability and containment will force every advanced Al
stakeholder to answer:

* How do we architect infrastructure for agility under shifting policy and technical
sandtraps?

* Where does our risk surface lie if popular models now require highly specialized GPUs,
custom connectivity, or region-locked data?

e Can open source keep pace, or will black markets out-innovate regulated offerings?

» Which alliances, partnerships, and security measures will define access (or denial) to
the bleeding edge?

You can’t be neutral. Every infrastructure and deployment decision is now bound into a
web of risk, access, and alignment decisions—uvisible and invisible.
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What to Watch: The Unfolding Frontlines

» Big Tech’s Strategic Core: Microsoft, Google, and Amazon are doubling down on
sovereign cloud design, region-specific model releases, and dual-use infrastructure
compliance for Al services

* Global South’s Leapfrogging: Countries traditionally on the receiving end of tech
export control are now investing in federated, state-owned LLMs and bespoke chip
design

» OpenAl and Open Source Tensions: Escalating battle lines on if/when open-source
weights should be embargoed, ‘dialed back,” or made permissioned

» Testing, Traceability, and Provenance: Audits, watermarking, and real-time model
telemetry are becoming strategic assets, not just compliance checkboxes

» Cybersecurity as the New Diplomatic Arena: Advanced persistent threats (APTs)
now pivot to targeting the Al supply chain as their prime vector

Bottom Line: We're Moving Into an Era of Al Infrastructure
as National Leverage

The next 12 months will not only set technical milestones for multimodal Al, but redraw the
geopolitical boundaries of what's possible—and who gets to decide. Those building and
deploying Al can't afford to ignore where code, chips, and policy intersect, because that's
exactly where the future of capability—and risk—will be decided.

Multimodal Al innovation and geopolitical containment are now Siamese twins: if
you're not mapping both, you're already two moves behind.

Artur Markus
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Software engineer in Basel building Al infrastructure and agentic systems, with a
background in pharmaceutical automation, GxP compliance, and validation. | help teams
turn Al from a chatbot into a reliable operational layer.

Book a meeting [I
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