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The global semiconductor landscape is currently undergoing its most significant structural
transformation since the dawn of the silicon age. For over a decade, Nvidia maintained a near-
monopoly on the high-end Al accelerator market in China, leveraging its proprietary CUDA
ecosystem to set the global standard for machine learning. However, as of 2026, a series of
increasingly stringent U.S. export controls has fundamentally severed this relationship, leading
to a precipitous drop in market share that Nvidia’s leadership now describes as virtually zero.
This paper examines the "backfire" hypothesis suggested by industry leaders, which posits that
restrictive trade policies have inadvertently accelerated China’s path toward technological self-
sufficiency. By analyzing the rapid ascent of domestic champions such as Huawei and Biren
Technology, this study explores how the forced exclusion of American hardware has catalyzed
the development of a parallel Al stack. We investigate the transition from a unified global supply
chain to a bifurcated ecosystem where Chinese domestic hardware and software, once
considered secondary, are now achieving performance parity in critical Al workloads. Ultimately,
this research evaluates the long-term strategic risks to U.S. technological hegemony as China
builds a sovereign Al infrastructure that operates entirely independent of Western standards.
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1. Introduction

The year 2026 marks a definitive rupture in the global technology order, signaling the end of the
unified "Silicon Era" and the beginning of a deeply bifurcated Al landscape. For nearly three
decades, the semiconductor industry operated under a paradigm of globalized efficiency, where
American design, Taiwanese fabrication, and Chinese market scale formed a symbiotic triad. At
the center of this ecosystem sat Nvidia, a company that transformed from a niche graphics
hardware manufacturer into the sovereign gatekeeper of artificial intelligence. By early 2022,
Nvidia’s proprietary CUDA architecture had become the "lingua franca" of deep learning, and
the company held a staggering 95% share of the Al accelerator market in China. However, this
dominance has been systematically dismantled not by market competition, but by a series of
increasingly aggressive geopolitical maneuvers.

In a landmark address to the Special Competitive Studies Project (SCSP) in early May 2026,
Nvidia CEO Jensen Huang delivered a sobering assessment that has sent shockwaves through
the global tech industry: Nvidia’s market share for advanced Al accelerators in China has
effectively dropped to zero percent. This collapse is the direct culmination of a multi-year
campaign of U.S. export controls that began with the restriction of A100 and H100 chips in
2022, progressed through the banning of modified "China-compliant" variants in 2024, and
reached its terminal phase in 2026 with prohibitive tariffs on even mid-tier hardware. Huang’s
critique of these policies—which he explicitly described as having "backfired" —highlights a
central irony: the very tools intended to preserve American technological leadership have
served as the primary catalyst for China’s domestic semiconductor renaissance.

The emergence of a "Silicon Curtain" has forced a total re-engineering of the Chinese Al stack.
Driven by necessity, Chinese technology giants and state-backed laboratories have shifted their
focus from optimizing Western hardware to building a fully indigenous infrastructure. This
transition has been defined by two converging forces. First is the rise of "National Champions"
like Huawei and Biren Technology, which have successfully mass-produced accelerators like the
Ascend 950PR that achieve performance parity with previous-generation Nvidia hardware.
Second is a paradigm shift in algorithmic design, exemplified by the 2026 release of DeepSeek
V4. These models prioritize extreme computational efficiency and hardware-agnostic
architectures, effectively neutralizing the "hardware gap" by proving that frontier-level
intelligence can be achieved without the latest American silicon.

This paper provides a comprehensive analysis of this structural shift, investigating the
mechanisms through which export controls failed to achieve their primary objective of strategic
containment. We will explore the historical context of Nvidia’s rise in China, the specific
legislative steps that led to its exclusion, and the resulting economic fallout that has seen
billions of dollars in revenue vanish from U.S. balance sheets. Furthermore, this study details



the architectural innovations within the Chinese domestic market, analyzing how the
displacement of CUDA by the CANN (Compute Architecture for Neural Networks) software stack
has solidified a parallel ecosystem. Ultimately, we argue that the current trajectory is leading
toward a world of "Sovereign Al," where technological influence is no longer measured by
global market share, but by the resilience and independence of domestic supply chains.

The following sections will dissect these developments across twelve thematic chapters,
concluding with a summary of the long-term strategic implications for global technology
standards. As we move deeper into the 2020s, the "backfire" of 2026 serves as a cautionary tale
of how trade restrictions can inadvertently accelerate the rise of a peer competitor, creating a
more fragmented, complex, and unpredictable global order.

2. The Historical Dominance of Nvidia in the Chinese Market

The rise of Nvidia to a position of near-total hegemony in the Chinese Al market was not an
overnight phenomenon but the result of a decade-long convergence of hardware innovation,
strategic software lock-in, and the explosive growth of the Chinese internet economy. Before
the implementation of restrictive trade barriers in 2022, Nvidia maintained what was effectively
a monopolistic grip on the infrastructure of Chinese intelligence. This dominance was so
profound that in 2021 and early 2022, industry estimates placed Nvidia’s share of the Chinese Al
accelerator market at approximately 95 percent. For the Chinese tech giants—specifically Baidu,
Alibaba, Tencent, and ByteDance—Nvidia silicon was not merely a choice of hardware but the
foundational substrate upon which their entire digital empires were constructed.

The Architecture of Monopoly

The cornerstone of this dominance was the transition of the GPU from a graphics processing
unit into a general-purpose accelerator. During the early 2010s, as deep learning began to
revolutionize fields like computer vision and natural language processing, Nvidia’s V100 and
later A100 chips became the gold standard for high-performance computing. In China, where
the demand for massive-scale recommendation engines and surveillance technology was
unparalleled, Nvidia provided the only hardware capable of handling the required throughput.
By the time the generative Al wave hit in 2023, Nvidia’s H100 had already become a strategic
asset in China, with companies stockpiling thousands of units to ensure they could compete
with Western counterparts in the development of large language models.

The Software Moat: CUDA as the Global Standard

Perhaps more significant than the raw compute power of the chips was the software ecosystem
that surrounded them. Nvidia’s Compute Unified Device Architecture (CUDA) acted as a



powerful moat that rendered competition almost impossible. Over ten years, an entire
generation of Chinese researchers and engineers was trained exclusively on CUDA. It became
the default language of Al, with nearly every major framework—including PyTorch and
TensorFlow—being optimized specifically for Nvidia hardware. In Chinese universities and
corporate labs, the vast majority of software libraries, debugging tools, and pre-trained models
were hard-coded for the CUDA environment. This created a profound network effect: because
everyone used Nvidia, all new innovations were built for Nvidia, which in turn made it essential
for everyone else to use Nvidia. Breaking this cycle was not just a matter of designing a better
chip; it required rewriting millions of lines of code and retraining an entire workforce.

China as a Revenue Pillar

The economic relationship was deeply symbiotic. Historically, China accounted for between 20
and 25 percent of Nvidia’s data center revenue, making it a critical growth engine for the
company’s skyrocketing valuation. The Chinese market was unique in its appetite for high-
density compute; while Western cloud providers were significant buyers, the sheer volume of
"sovereign" projects and private-sector Al initiatives in China created a floor for demand that
was virtually unmatched elsewhere. This revenue provided Nvidia with the immense capital
necessary to fund its R&D cycles, effectively allowing the Chinese market to subsidize the
development of the next generation of global Al hardware. The prospect of losing this market
was once considered an "unthinkable" tail risk by Wall Street analysts, as the financial
interdependence between Santa Clara and Beijing seemed too deep to sever.

The Era of the "China-Specific" SKU

As initial export controls were introduced in late 2022, Nvidia attempted to preserve this
dominance through the creation of specialized, "cut-down" versions of its flagship products. The
A800 and H800 were engineered to fall just below the performance thresholds set by U.S.
regulators, maintaining the CUDA software link while complying with the letter of the law. For a
brief window, this strategy appeared to work. Chinese firms continued to purchase these
modified chips in massive quantities, preferring a degraded Nvidia experience over the
uncertainty of domestic alternatives. However, this period of "managed decline" proved to be a
transitional phase. Each new round of restrictions made the "China-compliant" chips less
competitive, eventually leading to the H20 and other variants that Chinese customers
increasingly viewed as overpriced and technically stunted. By the time the total exclusion
occurred in 2026, the reliance on Nvidia had shifted from a strategic advantage to a critical
vulnerability, setting the stage for the rapid migration toward domestic sovereignty.



3. A Legislative History of U.S. Export Controls (2022-2026)

The transformation of the global semiconductor supply chain into a geopolitical frontier began
in earnest with a series of legislative pivots that transitioned from targeted tactical restrictions
to a strategy of broad technological containment. This evolution reflects a fundamental shift in
American industrial policy, where the free-market principles that governed the previous three
decades were replaced by a "small yard, high fence" doctrine that grew increasingly expansive
with each subsequent year.

The October 2022 Watershed: The Initial Blockade

The definitive turning point occurred in October 2022, when the U.S. Department of
Commerce’s Bureau of Industry and Security (BIS) issued a comprehensive set of regulations
aimed at handicapping China’s ability to develop high-end Al and supercomputing capabilities.
These initial rules established performance thresholds based on total processing power and
interconnect bandwidth, effectively banning the export of Nvidia’s flagship A100 and H100
GPUs. For the first time, the U.S. government signaled that it viewed Al hardware not merely as
a commercial product, but as a strategic asset equivalent to advanced weaponry. This move
forced Nvidia to develop its first "China-specific" variants, the A800 and H800, which were
technically downgraded to remain below the restricted performance ceilings.

The 2023 Tightening: Closing the Loopholes

By late 2023, U.S. regulators realized that the initial thresholds were insufficient to prevent the
training of large-scale models in China. In October 2023, the BIS updated its rules to close what
it perceived as "loopholes" created by the modified chips. This round of legislation explicitly
banned the H800, A800, and even gaming-class hardware like the RTX 4090 that possessed high
total processing performance. The 2023 updates also expanded the scope of controls to include
a wider range of semiconductor manufacturing equipment (SME) and established "know your
customer" requirements to prevent the diversion of chips through third-party intermediaries in
Southeast Asia and the Middle East.

The 2024-2025 Escalation: From Hardware to Infrastructure

Throughout 2024, the legislative focus shifted from the chips themselves to the infrastructure
required to produce and utilize them. New regulations targeted Advanced Packaging (AP)
technologies and High-Bandwidth Memory (HBM), the critical components that allow modern
Al accelerators to function. In early 2025, the outgoing Biden administration introduced a tiered
access system that capped the volume of advanced chips even for U.S. allies, fearing that
regional data centers could be used for remote compute access by Chinese entities. This period
marked the beginning of "cloud-based export controls," where the U.S. government began to



explore ways to prevent foreign adversaries from training models on American-owned cloud
servers.

The 2025-2026 Shift: The Era of Maximum Pressure

The transition to a new administration in 2025 brought about a more volatile and aggressive
phase of export policy. In April 2025, a temporary total ban was placed on even "compliant"
low-performance chips like the Nvidia H20, as part of a broader push for trade reciprocity.
Although this ban was later partially reversed in July 2025 to allow for case-by-case licensing,
the regulatory environment became increasingly unpredictable. By January 2026, the legislative
landscape was codified further by the signing of a presidential proclamation imposing a 25
percent tariff on advanced computing chips that merely transited through the United States.
This was followed by the introduction of the Al Overwatch Act in early 2026, which sought to
move the ultimate authority for export licenses from the Commerce Department to a
congressional review board, effectively politicizing the technical approval process for every
major shipment.

The Legacy of Regulatory Accumulation

By May 2026, the cumulative effect of these overlapping rules created a environment of
"compliance exhaustion" for American tech firms. The legal requirement to provide deep
transparency into business models and the risk of retroactive license revocations made the
Chinese market effectively unserviceable. What began in 2022 as a surgical strike against
military-linked computing had, by 2026, transformed into a permanent state of technological
decoupling. This legislative wall did more than just stop the flow of chips; it signaled to the
Chinese government and its industry leaders that the era of relying on Western silicon was over,
providing the ultimate political justification for the multi-billion dollar state-funded "Big Fund"
initiatives that would eventually power the rise of domestic champions.

4. Market Share Erosion: From Monopoly to Near-Zero

The statistical collapse of Nvidia’s presence in China represents one of the most rapid market-
share erosions in the history of the modern technology industry. At its zenith in early 2022,
Nvidia was the primary architect of the Chinese Al ecosystem, supplying the silicon for nearly
every major commercial and academic endeavor. However, by May 2026, CEO Jensen Huang
acknowledged that this dominance had evaporated, with the company’s share of the advanced
Al accelerator market effectively hitting zero. This transition was characterized by a painful
degradation of product offerings and a series of regulatory shocks that eventually made
American hardware a liability for Chinese enterprises.



The Failure of the "Lite" Chip Strategy

Initially, Nvidia attempted to mitigate export controls by introducing specialized, performance-
capped variants such as the A800, H800, and later the H20. While these products were designed
to comply with U.S. law while maintaining access to the lucrative Chinese market, they
ultimately proved to be a strategic failure. By 2025, Chinese tech giants began to realize that
relying on "throttled" American silicon was a losing proposition. The H20, in particular, offered
only a fraction of the performance of the global H100 flagship, yet it carried a premium price
tag. As U.S. regulations continued to shift, the threat of these chips being retroactively banned
created a climate of extreme uncertainty. Chinese customers, wary of building long-term
infrastructure on a foundation that could be pulled at any moment, began to divert their multi-
billion dollar procurement budgets toward domestic alternatives.

Trailing Metrics versus Current Reality

Throughout 2025, market analysts and research firms like IDC continued to report that Nvidia
held a significant portion of the Chinese market—estimated at roughly 55 percent for the full
calendar year. However, these figures were widely regarded as "trailing indicators" that
reflected the fulfillment of long-standing orders and the final shipments of compliant hardware
before newer, stricter bans took effect in late 2025. By the first quarter of 2026, the "forward-
looking" reality became clear. Nvidia’s financial outlook for the 2027 fiscal year explicitly
assumed zero revenue from China’s data center compute segment. The gap between the 55
percent trailing share and the zero percent current trajectory is the definitive story of the
decoupling era.

The Regulatory Standoff of 2026

In early 2026, a brief window of hope appeared when the U.S. government approved licenses
for the export of the H200—Nvidia’s high-bandwidth memory powerhouse—to certain Chinese
commercial entities. However, this move was met with a counter-blockade from Beijing. The
Chinese Ministry of Industry and Information Technology reportedly issued "internal guidance"
to domestic firms, urging them to prioritize domestic "National Champion" silicon and
effectively stalling the customs clearance of any new Nvidia shipments. By May 2026, reports
surfaced that not a single H200 unit had been successfully delivered to a Chinese data center.
This two-sided regulatory squeeze—where Washington restricts what can be sent and Beijing
restricts what can be accepted—has effectively sealed the border to American Al hardware,
completing the transition from total monopoly to total exclusion in less than four years.



5. The Backfire Hypothesis: Analyzing Jensen Huang’s Strategic Critique

The "backfire hypothesis," as articulated by Jensen Huang in mid-2026, posits that the
aggressive use of export controls as a tool of geopolitical containment has failed to achieve its
primary objective and has instead weakened American technological influence. During his
address at the Special Competitive Studies Project (SCSP) and subsequent media appearances,
Huang argued that the policy of restriction was built on a fundamental misunderstanding of the
semiconductor lifecycle and the nature of global innovation. According to this critique, by
forcibly removing the global market leader from the Chinese ecosystem, the United States did
not successfully "freeze" Chinese Al progress; rather, it provided the necessary vacuum for a
sovereign, parallel industry to take root and flourish.

The Loss of Soft Power and the Global Al Stack

A central pillar of the backfire argument is the loss of what Huang describes as the "standard-
setting" power of American technology. Historically, the global dominance of Nvidia was not just
about the physical delivery of silicon, but about the universal adoption of the CUDA software
ecosystem. By ensuring that every researcher in China was building on an American hardware-
software stack, the U.S. maintained an invisible but potent form of soft power. Huang contends
that by cutting off access to this stack, the U.S. government effectively forced the entire Chinese
engineering community to stop contributing to American-led standards and start building their
own. This shift has resulted in the rapid maturation of the CANN architecture and other
domestic frameworks, creating a world where the most innovative Al models are increasingly
being optimized for non-American hardware.

The Innovation Speed vs. Protectionism Debate

In his candid discussion on the Dwarkesh Podcast in early 2026, Huang went further,
characterizing the reliance on trade barriers as a "loser attitude." He argued that true
technological leadership is maintained through the sheer velocity of innovation—running faster
than the competition—rather than by building walls to slow others down. From this
perspective, the export controls acted as a "subsidy of necessity" for Chinese competitors.
Without the option to buy the best chips in the world from Nvidia, Chinese firms were forced to
endure the "growing pains" of domestic silicon, eventually producing chips that are "good
enough" to sustain their own ecosystem. Huang suggests that by the time the U.S. realizes the
limitations of these bans, the window to bring China back into the global (American-led)
standard will have closed permanently.

Unintended Acceleration of Peer Competitors

The final component of the hypothesis focuses on the specific acceleration of companies like
Huawei and Biren. Before the 2022-2026 restriction era, these firms struggled to gain traction



because their hardware was objectively less efficient than Nvidia’s, and the switching costs for
developers were too high. The export controls essentially removed the competitive pressure
that would have otherwise kept these domestic chips as niche products. By making Nvidia
hardware unavailable at any price, the U.S. government guaranteed a customer base for
Huawei, providing them with the massive revenues and real-world telemetry data needed to
rapidly iterate their designs. The "backfire" is thus seen in the transformation of these
companies from struggling domestic underdogs into formidable global challengers who are now
beginning to eye export markets in the Global South, potentially challenging American silicon
dominance on a much broader scale.

6. The Rise of the National Champions: Huawei and the Ascend 950 Series

The vacuum created by the mandatory withdrawal of Nvidia from the Chinese data center
market has been filled with surprising speed by a group of domestic entities colloquially known
as the National Champions. Leading this group is Huawei Technologies, which has transitioned
from a telecommunications giant under siege to the primary architect of China’s independent Al
infrastructure. By mid-2026, Huawei’s Ascend series has not only achieved technological
viability but has successfully established itself as the default standard for sovereign computing
within the region. The centerpiece of this transformation is the Ascend 950PR processor, a chip
that represents the most significant leap in domestic semiconductor design to date.

The release of the Ascend 950PR and its integration into the Atlas 350 accelerator card in early
2026 marked a terminal point for the hardware gap that U.S. export controls sought to
maintain. Unlike previous iterations that were often viewed as secondary alternatives to
Western silicon, the 950PR was engineered with the specific goal of outperforming the
restricted Nvidia hardware currently available in China. Benchmark data indicates that the
950PR delivers nearly three times the compute performance of Nvidia’s H20—the most
powerful chip Nvidia is legally permitted to export to the region. This performance parity was
achieved through a radical overhaul of the chip’s architecture, focusing on low-precision data
formats like FP4 and a proprietary interconnect system that rivals the bandwidth of Nvidia’s
NVLink.

A critical component of this success is the development of indigenous memory solutions. In
2026, Huawei successfully debuted HiBL 1.0, its first self-developed High-Bandwidth Memory
(HBM ) solution. For years, the reliance on South Korean and American HBM suppliers was
considered the Achilles' heel of the Chinese semiconductor industry. The 950PR, however,
utilizes this domestic memory stack to provide 112GB of capacity, ensuring that massive models
like DeepSeek V4 can run with high efficiency without relying on foreign supply chains. This
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achievement has effectively neutralized one of the primary leverage points of Western export
policy, allowing Chinese firms to scale their Al clusters with a level of predictability that was
previously impossible under the threat of sanctions.

Beyond the technical specifications, the rise of the National Champions is anchored by a
massive shift in state-backed procurement strategy. The Chinese government has implemented
a rigorous internal guidance system that prioritizes domestic silicon for all state-linked
enterprises, scientific research centers, and sovereign cloud projects. This "buy local" mandate
has provided Huawei and other domestic firms with a captive market and an unprecedented
volume of real-world telemetry data. This data feedback loop has allowed Huawei to iterate its
software stack and hardware drivers at a pace that mirrors Nvidia’s own rapid development
cycle in the mid-2010s. Consequently, by 2026, the question for Chinese tech firms is no longer
whether they can afford to use domestic hardware, but whether they can afford the strategic
risk of continuing to wait for American licenses that may never arrive.

7. Architectural Divergence: Biren, Moore Threads, and Cambricon

While Huawei has captured the largest share of the domestic market through its integrated
ecosystem, a second tier of specialized silicon designers has emerged to address the specific
computational bottlenecks created by Western sanctions. These companies—Biren Technology,
Moore Threads, and Cambricon—have pursued distinct architectural paths that diverge
significantly from Nvidia’s general-purpose GPU philosophy. By late 2025 and into 2026, these
architectural choices have moved from experimental concepts to production-grade reality,
offering a diverse array of hardware optimized for the specific needs of the Chinese Al industry.

Biren Technology: The Training Heavyweight

Biren Technology has positioned itself as the primary alternative for high-end Al model training,
focusing on raw throughput and massive memory bandwidth. The Biren architecture,
exemplified by the BR100 and the newer 2026 flagship BR166, utilizes a unique tile-based
design that emphasizes parallel execution units over the traditional graphics-pipeline heritage of
a standard GPU. This divergence is critical because it allows Biren to strip away the "legacy"
silicon area dedicated to ray tracing or texture mapping—features essential for gaming but
useless for deep learning. By dedicating this area to Tensor-like cores and massive L2 caches,
Biren has managed to maintain competitive training speeds for large-scale Transformers. The
BR166, in particular, has gained significant traction in 2026 due to its native support for Mixture
of Experts (MoE) architectures, which have become the dominant design for Chinese models
seeking to maximize intelligence while operating on restricted hardware budgets.
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Moore Threads: Bridging the GPU-AI Divide

In contrast to Biren’s training-first approach, Moore Threads has pursued a "full-feature" GPU
strategy that more closely mirrors Nvidia’s historical development path. However, by 2026, the
company has pivoted its MUSA (Moore Threads Unified System Architecture) to focus almost
entirely on Al inference and multi-modal workloads. The Moore Threads MTT S5000 represents
an architectural divergence that prioritizes "zero-latency" adaptation. Because many Chinese
enterprises still rely on legacy applications alongside new Al models, Moore Threads provides a
bridge that allows for hardware-accelerated video processing and Al inference on the same die.
This versatility has made Moore Threads the preferred choice for the "Edge Al" and "Smart City"
sectors, where the hardware must be capable of handling diverse tasks beyond simple text
generation. Their 2026 innovations in hardware-level virtualization have also allowed Chinese
cloud providers to partition a single GPU into dozens of secure instances, maximizing the utility
of every restricted silicon wafer.

Cambricon: The Pure-Play Al Architecture

Cambricon Technologies represents perhaps the most radical architectural departure from
Western standards. As a "pure-play" Al chip company, Cambricon does not build GPUs; it builds
Neural Processing Units (NPUs). Its Suyu series, widely deployed across Chinese government-
backed data centers in 2026, utilizes a proprietary instruction set architecture (ISA) designed
from the ground up for tensor operations. This "clean-sheet" approach allows Cambricon to
bypass many of the architectural inefficiencies found in general-purpose designs. By focusing on
a "data-flow" architecture rather than a "control-flow" architecture, Cambricon chips can
achieve higher energy efficiency per trillion operations (TOPS) than traditional GPUs. This has
made them the cornerstone of "Sovereign Al" projects in China, where power consumption and
thermal management are major constraints for the massive, dense data centers being
constructed in western provinces.

Chiplets and Advanced Packaging as Strategic Divergence

A unifying theme among these three contenders in 2026 is the aggressive adoption of "chiplet"
technology. Faced with restrictions on the most advanced lithography nodes (such as 3nm and
2nm), Biren, Moore Threads, and Cambricon have turned to advanced packaging as a way to
achieve performance parity. By breaking a large, complex processor into smaller "chiplets" and
bonding them together using domestic interposer technology, these firms can achieve the
effective transistor density of a much more advanced process while utilizing more mature,
accessible fabrication nodes. This architectural shift toward "heterogeneous integration" is not
just a technical choice; it is a strategic necessity that has allowed the Chinese domestic industry
to keep pace with the Moore’s Law curve of Nvidia’s Blackwell and Rubin generations, despite
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the physical barriers imposed by U.S. export policies. This divergence ensures that the Chinese
Al stack is built on a foundation of structural resilience rather than a reliance on a single,
vulnerable supply chain.

8. Software Stacks and the Displacement of CUDA: The Role of CANN

The most formidable barrier to the indigenization of the Chinese Al industry has historically
been the software moat provided by Nvidia’s Compute Unified Device Architecture (CUDA). By
2026, however, the strategic landscape has shifted from a desperate search for compatibility to
the active construction of a parallel software ecosystem. This transition is led by Huawei’s
Compute Architecture for Neural Networks (CANN), which has emerged as the primary vehicle
for what policymakers and engineers describe as the "CUDA exit." The evolution of CANN from a
rudimentary driver layer to a comprehensive development platform represents the software-
side fulfillment of China’s sovereign Al ambitions.

As of mid-2026, Huawei has deployed CANN 8.0, a significant architectural milestone that
addresses the two primary weaknesses of earlier iterations: operator coverage and compiler
efficiency. For years, the dominance of CUDA was maintained by its vast library of highly
optimized kernels for every conceivable neural network operation. CANN 8.0 has effectively
closed this gap by introducing an automated operator fusion engine and a massive expansion of
its built-in primitive libraries. Furthermore, the introduction of "torch_npu"—a specialized
backend plugin for the PyTorch framework—has drastically reduced the "switching cost" for
developers. This allows research teams to migrate existing models from Nvidia hardware to
Ascend processors with minimal code modifications, effectively neutralizing CUDA’s status as
the mandatory language of Al development.

The most visible proof of this software transition is the deployment of the DeepSeek V4
foundation model. In a move that Nvidia leadership characterized as a significant strategic blow
to U.S. influence, DeepSeek shifted its entire training and inference pipeline to the CANN
framework in early 2026. This migration proved that a frontier-class model could not only exist
but thrive outside the CUDA ecosystem. By optimizing the model’s core attention mechanisms
specifically for the memory tiling and graph compilation features of CANN, DeepSeek achieved
performance metrics that challenged the efficiency of similar models running on Nvidia’s H100.
This success has served as a "North Star" for other Chinese labs, triggering a wave of migration
that has seen major domestic frameworks like MindSpore and PaddlePaddle achieve deep,
native integration with domestic silicon.

While Huawei leads the "clean break" from CUDA, other domestic players like Moore Threads
have pursued a strategy of direct emulation. The MUSA (Moore Threads Unified System
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Architecture) stack is designed to be binary-compatible with many CUDA-based applications,
allowing for a "Day-0" transition for enterprises that lack the resources to rewrite their software
entirely. By mid-2026, Moore Threads’ MUSA C development framework and its SGLang-MUSA
high-performance inference engine have become critical tools for bridging the legacy gap.
Similarly, Biren Technology has matured its own proprietary stack, focusing on specialized
optimizations for Mixture of Experts (MoE) architectures. Together, these competing and
overlapping software layers have created a robust domestic environment where hardware
selection is no longer dictated by the threat of a software dead-end, effectively dismantling the
"soft power" monopoly that previously anchored American silicon dominance.

9. The DeepSeek Factor: How Efficient Algorithms Mitigate Hardware Constraints

The traditional trajectory of artificial intelligence development has long been governed by the
principle of "brute force" scaling, where increases in model performance were directly tied to
massive increases in compute budgets and the deployment of the latest silicon. However, the
2026 emergence of the DeepSeek V4 model has shattered this paradigm, proving that
algorithmic ingenuity can effectively compensate for hardware limitations. This phenomenon,
now widely referred to as the DeepSeek Factor, represents a strategic pivot within the Chinese
research community. By focusing on architectural efficiency rather than raw scale, Chinese
developers have successfully mitigated the impact of U.S. export controls, demonstrating that
frontier-level intelligence is no longer the exclusive domain of those with access to the most
advanced American GPUs.

The Architecture of Efficiency

The core of the DeepSeek Factor lies in a radical departure from the monolithic dense
architectures that dominated the early 2020s. DeepSeek V4 utilizes an advanced Mixture of
Experts (MoE) framework that has been refined specifically for the constraints of domestic
hardware like the Huawei Ascend 950PR. Unlike traditional models that activate every
parameter for every task, DeepSeek’s MoE architecture selectively triggers only a small fraction
of the model’s total capacity for any given prompt. This approach drastically reduces the FLOPs
required for inference and training, allowing a model with trillions of parameters to run on
hardware that would otherwise be overwhelmed. By optimizing the routing algorithms that
manage these "experts," Chinese engineers have managed to achieve state-of-the-art
performance while utilizing roughly 40 percent less energy and compute bandwidth than their
Western counterparts.
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Algorithmic Workarounds for High-Bandwidth Memory Gaps

One of the most significant challenges posed by export controls has been the restricted access
to High-Bandwidth Memory (HBM). To counter this, the DeepSeek Factor involves sophisticated
data-compression techniques such as 4-bit and 3-bit quantization, which are integrated into the
model during the training phase rather than as a post-training afterthought. By training models
to be "quantization-aware," DeepSeek has minimized the accuracy loss typically associated with
lower-precision computing. This allows massive models to fit into the smaller memory
footprints of domestic chips without sacrificing the "reasoning" capabilities that define frontier
Al. Furthermore, the development of Multi-Head Latent Attention (MLA) has significantly
reduced the memory overhead of the KV cache, enabling longer context windows and more
complex agentic behaviors on hardware that lacks the massive memory pools of Nvidia’s
Blackwell architecture.

The Strategic Shift Toward Sovereign Optimization

The success of DeepSeek has triggered a broader shift across the Chinese Al ecosystem, moving
the focus from "scaling laws" to "efficiency laws." This transition is not merely a technical choice
but a strategic necessity born of the "Silicon Curtain." Because Chinese labs can no longer
assume a future supply of faster chips, they have been forced to become the world leaders in
software-level optimization. This has created a virtuous cycle: as algorithms become more
efficient, the domestic hardware becomes more capable of supporting them, which in turn
reduces the demand for smuggled or "grey market" Western silicon. By mid-2026, the DeepSeek
Factor has effectively neutralized the "hardware gap" as a primary metric of national power,
suggesting that the ability to optimize may be more important than the ability to fabricate.

Global Repercussions and the Open Source Advantage

The influence of the DeepSeek Factor extends far beyond China’s borders. By releasing many of
their architectural breakthroughs as open-source or "open-weights" models, Chinese labs have
provided the global community with a blueprint for high-efficiency Al. This has inadvertently
weakened the competitive advantage of Western firms that rely on the sheer scale of their
compute clusters to maintain leadership. As developers in Europe, Southeast Asia, and South
America adopt these efficiency-first architectures, the global demand for the most expensive,
restricted American GPUs may begin to plateau. The DeepSeek Factor thus serves as the
ultimate proof of Jensen Huang’s backfire hypothesis: by restricting the hardware, the United
States has inadvertently catalyzed a global revolution in software efficiency that threatens to
make those very hardware restrictions irrelevant.
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10. Strategic Implications for Global Technology Standards and Influence

The total displacement of American silicon from the Chinese market in 2026 represents a
watershed moment for the governance of global technology. For decades, the United States
maintained its strategic advantage not merely through military or economic might, but through
the establishment of universal technical standards. By ensuring that the world’s most advanced
software was written for American hardware, the U.S. successfully exported its regulatory and
ethical frameworks alongside its chips. However, the current decoupling has shattered this
"silicon soft power," leading to a profound divergence in global technology standards that may
take generations to reconcile.

The Bifurcation of the Al Stack

The most immediate consequence of this shift is the formalization of a bifurcated Al stack. As
Chinese domestic champions like Huawei and Biren solidify their own software ecosystems, the
global Al industry is splitting into two incompatible spheres of influence. Historically, a
researcher in Europe or Southeast Asia could easily port their work between Silicon Valley and
Shenzhen because both regions operated on the same underlying CUDA architecture. By mid-
2026, this interoperability has begun to vanish. As China’s CANN and MUSA architectures
mature, they are creating a "gravity well" that is pulling in developers from across the Global
South. Countries participating in the Belt and Road Initiative are increasingly being offered
integrated Al packages—domestic Chinese chips, domestic software, and pre-trained domestic
models—that are purposefully designed to operate outside the reach of Western export
controls.

The Loss of Regulatory Leverage

Perhaps the most significant "backfire" noted by strategic analysts is the erosion of American
regulatory leverage. So long as China remained dependent on Nvidia hardware, the U.S.
government possessed a "kill switch" that could be used to enforce international norms on Al
safety and proliferation. By 2026, that leverage has largely evaporated. Because the Chinese Al
infrastructure is now built on indigenous silicon and proprietary software stacks, the U.S. has no
mechanical way to audit, throttle, or influence the development of frontier models within
China. This lack of visibility creates a dangerous "black box" scenario where global safety
standards are negotiated in a vacuum, with the two leading Al powers operating on entirely
different technical and ethical baselines.

The Global Proliferation of Sovereign Al

The 2026 landscape has also seen the rise of "Sovereign Al" as a dominant geopolitical trend.
Observing the total decoupling between the U.S. and China, middle powers—including the
United Kingdom, Israel, and several Gulf states—have begun to aggressively fund their own
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domestic compute projects to avoid becoming collateral damage in the ongoing Al cold war. This
movement away from centralized, American-hosted cloud providers toward localized, sovereign
infrastructure is fundamentally altering the global flow of data and compute. The U.S. strategy
of containment has inadvertently sent a message to the rest of the world that technical
dependency is a national security risk, triggering a global race for self-sufficiency that threatens
the long-term market dominance of American hyper-scalers and chip designers alike.

The Transition from Economic to Standardized Conflict

Ultimately, the strategic implications of 2026 suggest that the conflict has shifted from a trade
war over economic market share to a deeper struggle over the "operating system" of the future.
By forcing the development of a peer-level competitor in the semiconductor space, the U.S. has
accelerated the arrival of a multi-polar technological world. The "Silicon Curtain" is no longer
just a physical barrier to the shipment of chips; it is a permanent architectural divide. In this
new era, global influence will not be determined by who has the fastest processors, but by
whose standards the rest of the world chooses to adopt. As Chinese models and hardware
continue to proliferate in non-aligned markets, the United States faces the very real possibility
of becoming the leader of a highly advanced, yet increasingly isolated, technological island.

11. Economic Fallout: Financial Impact on the Global Semiconductor Supply Chain

The total decoupling of the Chinese market from the American semiconductor ecosystem has
sent profound financial tremors through the global economy, fundamentally altering the
revenue models of the world’s most valuable technology companies. By 2026, the "China-sized
hole" in the balance sheets of Silicon Valley firms has transitioned from a theoretical risk to a
permanent structural deficit. This economic fallout is not limited to the loss of immediate sales;
it encompasses a broader disruption of the capital cycles that have traditionally funded the
breakneck pace of semiconductor innovation.

Revenue Atrophy for American Silicon Leaders

The most visible casualty of this shift is the massive displacement of capital from U.S. chip
designers. For companies like Nvidia, which historically derived approximately one-quarter of
their data center revenue from China, the 2026 "zero market share" reality represents billions of
dollars in lost annual earnings. This loss of high-margin revenue has forced a recalibration of
R&D budgets across the industry. Without the massive scale provided by the Chinese market,
the cost per chip for the remaining global market has faced upward pressure, as the fixed costs
of designing next-generation 2nm and 1.4nm architectures must now be amortized over a
smaller volume of sales. Consequently, the "bifurcation tax" is being paid not just by the

17



companies themselves, but by Western consumers and enterprises facing higher prices for Al
infrastructure.

The Capex Pivot: Equipment Manufacturers and Material Suppliers

The economic impact extends deep into the supply chain, specifically affecting the providers of
semiconductor manufacturing equipment (SME). Companies such as Applied Materials, Lam
Research, and ASML have seen a radical shift in their customer base. While sales of the most
advanced Extreme Ultraviolet (EUV) lithography systems to China remain prohibited, these firms
have paradoxically benefited in the short term from a massive surge in Chinese spending on
"legacy" and "mid-tier" equipment. As China races to build out domestic capacity for 7nm and
5nm production using DUV multi-patterning and advanced packaging, it has become the world’s
largest buyer of mid-range equipment. However, this creates a precarious "revenue cliff" for
Western SME firms, as Chinese domestic equipment manufacturers like SMEE begin to gain
traction, threatening to permanently displace Western tools from the world's most aggressive
fab-building program.

Foundry Friction: TSMC and the Geopolitics of Fabrication

The role of the Taiwan Semiconductor Manufacturing Company (TSMC) has become increasingly
complex in this bifurcated landscape. As a primary manufacturer for both Nvidia and,
historically, several Chinese designers, TSMC has had to navigate a minefield of conflicting
export mandates. The loss of high-volume Chinese orders for advanced Al silicon has forced
TSMC to rely more heavily on a few dominant Western clients, reducing its bargaining power
and increasing its exposure to the volatility of the U.S. tech sector. Simultaneously, the
aggressive expansion of China’s SMIC and other domestic foundries—fueled by state subsidies
that bypass traditional market logic—has begun to commoditize the "trailing edge" nodes,
putting immense pricing pressure on global foundry margins.

The Global Inflation of Innovation Costs

Ultimately, the most significant economic fallout of the 2026 decoupling is the end of the
globalized "efficiency dividend." For three decades, the semiconductor industry flourished by
concentrating specific tasks in the regions best suited for them. By forcing the creation of two
entirely separate, redundant supply chains—one for the West and one for China—the global
economy is now bearing the cost of massive inefficiency. This redundancy requires a doubling of
capital expenditure for fabs, research, and software development, without a corresponding
doubling of the total addressable market. This "innovation inflation" suggests that while both
the U.S. and China may achieve their respective goals of technological sovereignty, they will do
so at a significantly higher cost, leading to a slower aggregate pace of global technological
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progress as capital is diverted from breakthrough research toward the construction of
redundant, geopolitically "safe" infrastructure.

12. Conclusion: The Future of a Bifurcated Al Landscape

The trajectory of the global semiconductor industry between 2022 and 2026 serves as a
definitive case study in the unintended consequences of technologic protectionism. What began
as a series of surgical export controls intended to preserve a widening gap between American
and Chinese capabilities has instead culminated in the formalization of two distinct, peer-level
Al ecosystems. As Nvidia CEO Jensen Huang’s assessment of a zero percent market share in
China makes clear, the era of a unified global silicon standard is over. In its place stands a
bifurcated landscape where the geographic boundaries of trade have become the architectural
boundaries of innovation. The "backfire" hypothesized by industry leaders has manifested not
as a failure of American hardware to remain superior, but as a failure of American policy to
account for the adaptive resilience of a peer competitor pushed into a corner of strategic
necessity.

The emergence of this parallel stack, led by National Champions like Huawei and supported by
the algorithmic efficiency of the DeepSeek Factor, suggests that the "hardware moat" is no
longer a permanent guarantee of technological hegemony. By forcing the Chinese engineering
community to abandon the CUDA ecosystem, the United States has inadvertently catalyzed the
development of a sovereign infrastructure that is immune to Western regulatory pressure. This
new reality is defined by a shift in the metrics of power; the competitive edge is no longer found
solely in the ability to fabricate the smallest transistors, but in the ability to integrate hardware
and software into a resilient, independent loop. The rise of CANN as a viable alternative to
CUDA and the success of domestic chips like the Ascend 950PR demonstrate that necessity
remains the ultimate driver of architectural breakthroughs.

Looking toward the remainder of the decade, the global community must prepare for a world
where Al development is increasingly regionalized. The concept of "Sovereign Al" has moved
from a defensive posture to a proactive global trend, as other nations observe the decoupling of
the world's two largest economies and seek to insulate their own digital futures. This
fragmentation carries significant risks, including the loss of global safety standards, the
duplication of massive capital expenditures, and the potential for a "race to the bottom" in
ethical oversight as two separate regimes compete for influence. However, it also signals a move
toward a more multi-polar technological order, where the monopoly of a single firm or nation
over the foundational tools of intelligence is a relic of the past.
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Ultimately, the events of 2026 demonstrate that technological influence cannot be maintained
through exclusion alone. As the "Silicon Curtain" becomes a permanent fixture of the
geopolitical map, the challenge for the United States will be to maintain its leadership through
the same spirit of open innovation and velocity that built the industry in the first place. For
China, the challenge will be to sustain its domestic momentum without the benefit of global
cross-pollination. The great irony of the 2022-2026 export control era is that by trying to slow
the future down, the global powers may have only succeeded in splitting it in two, ensuring that
the next chapter of the Al revolution will be written in two different languages, on two different
stacks, with two very different visions for the future of machine intelligence.
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