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Executive Summary

The Nvidia China chip ban is reshaping structural power dynamics by creating a

persistent qualitative hardware advantage for the U.S. while simultaneously accelerating

China's pursuit of technological sovereignty and fragmenting the global AI ecosystem.

Evidence suggests that while the ban maintains a significant near-term AI compute gap in

favor of the U.S., it also risks undermining American technological hegemony in the long

term by spurring indigenous Chinese innovation, fostering US-independent supply chains

among middle-tier nations, and potentially stifling U.S. R&D through lost revenue.

Key Findings

American Technological Hegemony Relies on Software Ecosystems
and Advanced Manufacturing

American technological hegemony in the semiconductor sector is fundamentally

anchored in control over foundational software ecosystems and advanced manufacturing

nodes, rather than solely on global market share or revenue generation [6, 15]. Nvidia's

proprietary CUDA platform, with its decades of maturity, creates high switching costs and

establishes a "Silicon Hegemony" that dictates global AI infrastructure standards [15].

This software dominance remains a significant challenge for China, as domestic

alternatives like Huawei's CANN lack comparable maturity [15].

Furthermore, the U.S.-led coalition controls virtually every critical node in the advanced

semiconductor supply chain, a structural advantage China cannot easily replicate [6].

China's domestic efforts are severely constrained; for example, SMIC's 7nm production

lacks EUV lithography and suffers from dramatically limited output and low yields [12, 15].

While Nvidia's market share in China dropped from up to 95% to zero following Chinese
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bans, resulting in projected $8 billion quarterly revenue losses [13, 15], experts warn that

an export-focused strategy equating "winning the AI race" with market share risks

weakening U.S. leadership by allowing foreign actors to use American hardware to train

competing models [9]. Therefore, long-term systemic risk is tied to the erosion of software

and manufacturing chokepoints, not just commercial revenue loss.

China's Accelerated Indigenous Innovation and Decoupling Efforts

The export controls have spurred intense efforts toward technological self-sufficiency in

China, leading to significant advancements in domestic chip development and a strategic

decoupling from U.S. technology. Huawei's Ascend 910C chip, for instance, achieves

60-80% of Nvidia's H100 inference performance despite manufacturing constraints [15].

Chinese firms are actively compensating for hardware limitations through vertical

integration and software optimization; DeepSeek trained its R1 model by optimizing at a

lower programming level to bypass bandwidth restrictions [12, 15].

This drive for sovereignty is reinforced by institutional procurement policies. China

banned foreign AI chips from state-funded data centers in November 2025, effectively

decoupling its critical infrastructure from U.S. suppliers [1, 5, 15]. This mandate has led to

a rapid shift, with Nvidia's market share for AI chips in China decreasing from 95% to

below 30% by mid-2025, and domestic rivals securing over 70% [2, 10, 13]. Huawei's

CANN and MindSpore ecosystems now power nearly half of China's Large Language

Model (LLM) workloads [2, 10], and major tech companies like ByteDance have

committed $5.6 billion in orders for Huawei's Ascend 950PR chips [19]. Historically,

stringent export bans have produced a dual outcome: delaying rivals in the short term

while catalyzing rapid indigenous innovation and supply chain decoupling that risks

long-term technological hegemony [3, 9, 12].

Persistent Chinese Hardware Deficits and Strategic Brittleness

Despite rapid indigenous innovation, China's AI sovereignty framework remains

strategically brittle due to persistent deficits in high-bandwidth memory (HBM) access,

manufacturing yields, and software ecosystem maturity. China's domestic chip production

falls far short of internal demand, and Huawei's output is projected to decline in 2027

without new HBM imports, which remain subject to U.S. export controls [9]. Manufacturing

yields for advanced chips like the Ascend 910C sit at a challenging 20%, compared to

industry standards exceeding 70% [15], while SMIC's ability to scale 7nm production is
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constrained to low tens of thousands of wafers monthly [12].

Consequently, a significant performance gap persists. In early 2025, U.S. AI chips were

approximately five times more powerful than Huawei's best offerings, and this gap is

projected to widen to seventeen times by late 2027 [8]. Furthermore, domestic software

platforms like Huawei's CANN lack the maturity of Nvidia's decades-old CUDA ecosystem

[15]. While U.S. export controls successfully delay China's frontier AI capabilities and

maintain a near-term compute advantage [11], the resulting market fragmentation denies

U.S. firms like Nvidia billions in revenue, risking stifled U.S. R&D investment [3, 9, 12, 15].

Lost Revenue's Limited Impact on U.S. R&D, Buffered by Market
Forces

While the China ban imposes severe financial penalties on Nvidia, including a projected

$8 billion quarterly revenue loss for Q2 2025 [13, 15], this has not causally led to a

reduction in R&D spending or innovation output among affected U.S. firms. A 2025 CSIS

study found no substantial evidence that recent export controls hindered innovative

capabilities; instead, companies impacted by the October 2022 controls exhibited a 68%

increase in R&D spending over the following two years, compared to just 27% for

non-impacted peers, while patent filings also rose [17].

This counter-intuitive growth is attributed to these firms' advantageous exposure to the

rapidly expanding AI semiconductor market and concurrent government stimulus

programs like the CHIPS Act, which offset lost Chinese revenue [17]. Despite statistically

significant drops in revenue and profitability, capital expenditures by affected U.S. firms

remained stable, indicating that long-term investment plans were not significantly

disrupted [5, 16]. While lost export revenue structurally erodes economies of scale and

can constrain resources for future architectural advancements [5, 14], the immediate

impact on R&D budgets has been buffered by these market forces and policy

interventions.

Global AI Ecosystem Fragmentation and Dilution of U.S. Hegemony

The U.S. tiered export control architecture, particularly the "AI diffusion rule," risks

fracturing the global AI ecosystem and systematically diluting American technological

hegemony. This rule categorizes approximately 150 nations as a "middle tier" subject to

strict market-access penalties, restricting Universal Validated End User (UVEU)

companies from transferring more than 25% of their total AI computing power outside
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top-tier allied countries and no more than 7% to any single middle-tier country [3].

Experts argue that preventing access to advanced chips for these middle-tier countries

will actively drive them to build non-U.S. alliances, spurring the development of a global

AI ecosystem anchored outside the United States [3]. This fragmentation is viewed as a

systemic risk to American technological hegemony, as overly stringent export controls

shrink the global market for U.S. chips, stifle R&D investment, and ultimately chip away at

U.S. AI leadership [1, 3, 7]. An emerging "third AI stack" is already visible, involving

countries such as India, the UAE, Brazil, Canada, Japan, Korea, and Nigeria, with

significant sovereign investments like Saudi Arabia's pledge of $600 billion over four

years [15].

Smuggling Networks Undermine Strategic Delay and Shift Revenue
Dynamics

Widespread third-country transshipment networks and documented smuggling of Nvidia

GPUs have fundamentally undermined the strategic delay intended by U.S.

semiconductor governance. Poor enforcement allowed tens to hundreds of thousands of

American AI chips to be smuggled into China in 2024 via intermediaries in Malaysia and

Southeast Asia [6, 9]. This illicit access provided critical infrastructure for Chinese

developers, resulting in 100 out of 103 Chinese AI models being trained on U.S.

hardware in 2025 [9].

While smuggling has not completely neutralized the strategic delay, it drastically shrinks

the intended compute advantage. If all exports were banned with zero smuggling, the

U.S. AI compute advantage over China would be estimated at 31 times; however, current

realities shrink this advantage to less than four times [11]. The Trump administration's

2025 implementation of a 15% revenue-sharing model on Chinese sales in exchange for

export licenses [15] was severely disrupted by China's November 2025 ban on foreign AI

chips in state-funded data centers [4, 5]. This sovereign move dropped Nvidia's official

market share in China to zero and caused an $8 billion quarterly revenue loss for the

company [13, 15]. Ultimately, these enforcement gaps expose the fragility of U.S.

semiconductor governance, failing to fully constrain Chinese AI scaling while

simultaneously provoking a bifurcated global technology ecosystem [3, 6, 15].

Implications
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The Nvidia China chip ban has fundamentally reshaped structural power dynamics by

creating a bifurcated global AI ecosystem. For the U.S., the policy has successfully

maintained a significant qualitative lead in advanced AI chip performance and control

over foundational software ecosystems like CUDA, thereby preserving a near-term

compute advantage and mitigating immediate systemic risk to its technological hegemony

[6, 8, 15]. However, this comes at the cost of substantial revenue losses for U.S. firms like

Nvidia, which, while currently buffered by surging AI demand and government subsidies,

could structurally erode economies of scale and long-term R&D funding if market

conditions shift [5, 14, 15, 17].

For China, the ban has accelerated its aggressive pursuit of technological sovereignty,

fostering rapid indigenous innovation in hardware (e.g., Huawei Ascend chips) and

software optimization, leading to a significant shift away from U.S. suppliers in its

domestic market [12, 15]. This forced decoupling, driven by state mandates, is creating a

resilient, albeit currently less efficient, Chinese AI stack [1, 5, 15]. The long-term systemic

risk to American technological hegemony hinges on whether China can overcome its

persistent hardware deficits (HBM, manufacturing yields) and software immaturity to

achieve true technological parity, or if the U.S. can maintain its qualitative lead through

continuous innovation and control over critical chokepoints [8, 9, 15]. The fragmentation

of the global AI ecosystem, driven by U.S. export controls pushing middle-tier nations

toward non-U.S. aligned stacks, further dilutes American technological leadership by

fostering a global AI landscape anchored outside U.S. control [3, 15].

Limitations and Caveats

The research indicates that direct quantitative data on the global shift of AI software

development from CUDA to open-source or Chinese-native frameworks is limited, making

it difficult to precisely measure developer adoption rates outside of China [12, 15].

Similarly, specific cost premiums and supply chain lead times for Chinese manufacturers

sourcing high-bandwidth memory (HBM) through third-party intermediaries compared to

pre-ban direct procurement are not available .

Establishing a direct causal link between lost export revenue and measurable reductions

in semiconductor R&D spending or architectural iteration is complex due to the industry's

multi-year capital cycles and concurrent policy interventions like the CHIPS Act [17].

While some models project R&D declines under escalated trade conflict scenarios [18],

empirical evidence shows that affected U.S. firms have actually increased R&D spending
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and patent output, largely due to the booming AI semiconductor market and government

stimulus [17]. Therefore, conclusions regarding the long-term impact on U.S. innovation

must account for these buffering effects and the inherent difficulty in isolating specific

causal pathways in a dynamic geopolitical and economic environment.
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