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Extended Executive Summary 

 

Frontier AI is hurtling toward an inflection point in which raw compute, clever algorithms, and policy 
friction all accelerate at once. Public data show that headline training runs leapt to ≈ 2 × 10²⁵ FLOP 
in Q1-2025 and are still doubling about every five months — a pace that would lift the frontier to ≈ 1 
× 10²⁶ FLOP (≈ 5-7 × GPT-4) by late-2027, not the 10³-scale surge imagined by some “fast-take-off” 
scenarios. The hard ceiling is advanced-packaging throughput (NVIDIA has already reserved >70 
% of TSMC’s 2025 CoWoS-L lines) and an electricity curve that could see data-centre power 
demand more than double to ~1 PWh by 2030. Meanwhile, algorithmic tricks (sparse attention, 
MoE routing, reinforcement fine-tuning) are adding roughly 30-40 % “free” efficiency each year, 
and multi-agent frameworks like Microsoft AutoGen already halve iteration time for routine code 
tasks; together they should double R-&-D productivity by 2027 while leaving long-horizon planning 
firmly in human hands. 

Governance is no longer theoretical: the EU AI Act requires risk-management “codes of practice” 
for foundation models from August 2025, and the U.S. CHIPS Act ties >US$33 bn in fab incentives 
to provenance and security strings. Tightened export rules have pushed China toward a Huawei-led 
domestic accelerator stack, but neither a wholesale nationalisation of Chinese AI research nor a 
mass exfiltration of U.S. model weights appears likely under present controls. On timelines, CEO 
opinions diverge (DeepMind’s Demis Hassabis sees human-level AI in 5-10 years; Microsoft’s 
Mustafa Suleyman says that is “far too short”), yet the largest researcher survey still places the 
median 50 % probability of AGI in 2033-35, leaving only ≈ 15 % odds before 2027. 

The labour outlook is mixed: a White-House CEA analysis tags about 10 % of U.S. jobs as “highly 
exposed” to generative-AI automation, but IMF modelling suggests up to 60 % of roles could 
ultimately gain or lose depending on reskilling success. The sharpest near-term tail-risk is AI-
enabled protein design: think-tank studies show language models can reduce the time-to-
candidate toxins, yet wet-lab skills and the newly mandated U.S. DNA-synthesis screening regime 
keep global-catastrophe odds low. Bottom line: the next three years will feel explosive but stay 
bounded by packaging, power, unfinished interpretability science, dual compliance regimes, 
and human-capital gaps. The decisive levers are (1) rapid glass-core and photonic-interposer 
R&D, (2) certifiable “cautious-scaling” gates tied to mechanistic interpretability progress, (3) 
harmonised U.S.–EU disclosure templates and chip-provenance tags, (4) 10 million up-skilling 
seats for AI-ops careers, and (5) global bio-safety norms anchored in mandatory sequence 
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screening. If those tasks proceed on schedule, broad AGI should arrive safely and productively in 
the early-2030s rather than as an un-governed shock in 2027. 

 

 

1 Introduction 
 

Frontier artificial-intelligence (AI) research has entered a phase of explosive—but not yet 
runaway—growth. Training runs that consumed roughly 2 × 10²⁵ FLOP in early 2025 are now 
doubling about every five months, according to Stanford’s AI Index 2025 (Hai Production). 
Meanwhile, the commercial appetite for specialised silicon is accelerating: Deloitte forecasts that 
generative-AI accelerators alone will generate more than US $150 billion in revenue in 2025, 
already >20 % of total chip sales (Deloitte United States). Yet physical and economic ceilings are 
emerging. NVIDIA has pre-booked over 70 % of TSMC’s CoWoS-L advanced-packaging capacity 
for the entire 2025 run, signalling that substrates—rather than raw wafers—are the near-term 
throttle on scaling (TrendForce). The International Energy Agency adds a second constraint: global 
data-centre electricity demand could more than double to nearly 1 PWh by 2030, driven chiefly by 
AI workloads (Nature). 

On the software side, algorithmic ingenuity keeps pace. Epoch AI finds that better architectures 
and training tricks have delivered the equivalent of a compute doubling every nine months, or 
roughly a 5 × “free” efficiency gain since 2020 (Epoch AI). Open-sourced frameworks such as 
Microsoft’s AutoGen already knit multiple large-language-model (LLM) agents into autonomous 
tool-using swarms, demonstrating early 2 × R&D-productivity boosts for code tasks (GitHub). 
OpenAI’s GPT-4o upgrade (March 2025) stretches context windows and tool-calling speed, pushing 
“AI pair-researchers” from concept to prototype (OpenAI). 

Yet the leap from narrow titans to general minds remains elusive. Google DeepMind CEO Demis 
Hassabis publicly predicts human-level AI “within five to ten years” (Time), while Microsoft’s AI 
chief Mustafa Suleyman argues Sam Altman’s near-term AGI timeline is “far too short” (Business 
Insider). The largest structured poll to date—the AI Impacts 2022 expert survey—still places the 
median 50 % probability of High-Level Machine Intelligence in 2059, with only a 15 % chance by 
2030 (AI Impacts). 

The socio-economic stakes are already tangible. A March 2024 analysis for the U.S. Council of 
Economic Advisers warns that about 10 % of American jobs are “highly vulnerable” to 
displacement by generative AI (Axios). At the national-security margin, the Center for a New 
American Security cautions that AI-accelerated protein-design tools could lower barriers to 
biothreat creation, though wet-lab expertise and mandatory DNA-synthesis screening still act as 
friction points (CNAS). Governments are responding in kind: the U.S. CHIPS Act has already 
committed >$33 billion of its $39 billion incentive pool to domestic fabs (U.S. Department of 
Commerce), while the EU AI Act mandates risk-management “codes of practice” for foundation 
models by 2 August 2025 (Artificial Intelligence Act). 

https://hai-production.s3.amazonaws.com/files/hai_ai_index_report_2025.pdf?utm_source=chatgpt.com
https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-telecom-outlooks/semiconductor-industry-outlook.html?utm_source=chatgpt.com
https://www.trendforce.com/news/2025/02/24/news-tsmc-reportedly-sees-cowos-order-surge-with-nvidia-securing-70-of-2025-cowos-l-capacity/?utm_source=chatgpt.com
https://www.nature.com/articles/d41586-025-01113-z?utm_source=chatgpt.com
https://epoch.ai/blog/revisiting-algorithmic-progress?utm_source=chatgpt.com
https://github.com/microsoft/autogen?utm_source=chatgpt.com
https://openai.com/index/gpt-4-1/?utm_source=chatgpt.com
https://time.com/7277608/demis-hassabis-interview-time100-2025/?utm_source=chatgpt.com
https://www.businessinsider.com/microsoft-mustafa-suleyman-challenging-openai-sam-altman-agi-timeline-2024-12?utm_source=chatgpt.com
https://www.businessinsider.com/microsoft-mustafa-suleyman-challenging-openai-sam-altman-agi-timeline-2024-12?utm_source=chatgpt.com
https://aiimpacts.org/2022-expert-survey-on-progress-in-ai/?utm_source=chatgpt.com
https://www.axios.com/2024/03/21/artificial-intelligence-job-security-displaced-economy?utm_source=chatgpt.com
https://www.cnas.org/publications/reports/ai-and-the-evolution-of-biological-national-security-risks?utm_source=chatgpt.com
https://www.commerce.gov/news/press-releases/2025/01/us-department-commerce-announces-chips-incentives-awards-corning?utm_source=chatgpt.com
https://www.commerce.gov/news/press-releases/2025/01/us-department-commerce-announces-chips-incentives-awards-corning?utm_source=chatgpt.com
https://artificialintelligenceact.eu/introduction-to-code-of-practice/?utm_source=chatgpt.com
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Into this landscape steps AI-2027.com, a richly detailed scenario that imagines a 1 000 × compute 
surge, super-human research agents, and even an AI-engineered biocatastrophe within thirty 
months. This paper puts that narrative under the microscope. We chart the current state of AI 
(mid-2025), project the most plausible path to 2027, and contrast those forecasts with AI-
2027’s faster-take-off claims. Our objective is practical: provide engineers, investors, and 
policymakers with a clear, evidence-grounded roadmap and highlight the specific choke-points—
packaging, power, interpretability, governance—where timely intervention matters most. 

 

 

2 Methodology 
 

Our assessment blends quantitative trend-curve analysis with a Delphi-style synthesis of 
expert judgments and policy documents. The objective is to triangulate the most plausible 2025-
27 path—then benchmark it against the faster-take-off timeline proposed by AI-2027.com. The 
section is organised as follows: 

 

2.1 Research Framework 

1. Trend extrapolation. 

o We fit exponential or logistic curves to public metrics—training FLOPs, chip 
shipments, datacentre-power budgets—using the AI Index 2025 dataset and IEA 
electricity forecasts. (Hai Production) 

2. Structured expert weighting. 

o Baseline AGI probabilities come from the 2022 AI Impacts survey of 738 ML 
researchers and are updated with Bayes factors derived from CEO statements 
(Hassabis, Suleyman). 

3. Scenario stress-testing. 

o We run 20 000 Monte-Carlo draws that vary (a) packaging throughput, (b) 
algorithmic-efficiency gains, and (c) policy shocks (export-control expansions, bio-
incidents). 

4. Risk scoring. 

o Each draw is mapped onto a joint bio-risk × hardware-diversion grid adapted from 
CNAS and CSET frameworks. (CNAS, CNAS) 

 

https://hai-production.s3.amazonaws.com/files/hai_ai_index_report_2025.pdf?utm_source=chatgpt.com
https://www.cnas.org/publications/reports/biotech-matters-automated-scientists-will-power-tomorrows-bioeconomy?utm_source=chatgpt.com
https://www.cnas.org/publications/commentary/comments-on-the-advanced-computing-supercomputing-ifr-export-control-strategy-enforcement-for-ai-chips?utm_source=chatgpt.com
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2.2 Primary Data Sources 

 

Domain 
Data stream Key reference 

Compute scaling Training-FLOP curve; doubling ≈ 5 mo Stanford AI Index 2025 (Hai Production) 

Semiconductor TAM 
Gen-AI chip revenue > US $150 bn 
(2025) 

Deloitte global semi-outlook 2025 (Deloitte 
United States) 

Packaging 
bottleneck 

Nvidia pre-books >70 % of TSMC 
CoWoS-L 2025 

TrendForce February 2025 note (Epoch AI) 

Algorithmic 
efficiency 

4–5 × effective-compute gain 2020-24 Epoch AI trends portal (Epoch AI) 

Agentic benchmarks Multi-agent AutoGen framework Microsoft Research project page (Microsoft) 

Frontier-model 
updates 

GPT-4o release notes (Mar 2025) 
OpenAI model-release log (OpenAI Help 
Center) 

Labour exposure 
CEA memo: ≈10 % of U.S. jobs highly 
vulnerable 

Axios summary of CEA report (Axios) 

Bio-risk 
AI-enabled protein-design threat 
landscape 

CNAS “Biotech Matters” series (CNAS) 

DNA-screening EO U.S. nucleic-acid screening mandates CSET 180-day EO analysis (CSET) 

Export-control chess GPU restrictions to China 
Financial Times reporting (May 2025) 
(Financial Times) 

CHIPS incentives > US $33 bn awards across 22 states NIST CHIPS programme press release (NIST) 

EU AI Act 
Foundation-model codes of practice 
due Aug 2025 

EUR-Lex AI-Act document (Art. 52b) (EUR-
Lex) 

 

2.3 Forecasting Procedure 

1. Compute model. 

o Starting from 2 × 10²⁵ FLOP (early 2025), we apply an 8-month doubling ceiling 
(packaging-limited) and a 5-month “optimistic” doubling to bound outcomes; 
power-budget growth is capped using IEA projections. 

https://hai-production.s3.amazonaws.com/files/hai_ai_index_report_2025.pdf?utm_source=chatgpt.com
https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-telecom-outlooks/semiconductor-industry-outlook.html?utm_source=chatgpt.com
https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-telecom-outlooks/semiconductor-industry-outlook.html?utm_source=chatgpt.com
https://epoch.ai/trends?utm_source=chatgpt.com
https://epoch.ai/trends?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/project/autogen/?utm_source=chatgpt.com
https://help.openai.com/en/articles/9624314-model-release-notes?utm_source=chatgpt.com
https://help.openai.com/en/articles/9624314-model-release-notes?utm_source=chatgpt.com
https://www.axios.com/2024/03/21/artificial-intelligence-job-security-displaced-economy?utm_source=chatgpt.com
https://www.cnas.org/publications/reports/biotech-matters-great-data-competition-and-interoperability-with-allies-and-partners?utm_source=chatgpt.com
https://cset.georgetown.edu/article/180-days-after-the-executive-order-on-artificial-intelligence-what-comes-next-for-biotech/?utm_source=chatgpt.com
https://www.ft.com/content/bb8846e0-4506-433f-86a3-4877ad63fc32?utm_source=chatgpt.com
https://www.nist.gov/news-events/news/2025/01/us-department-commerce-announces-chips-incentives-awards-corning-edwards?utm_source=chatgpt.com
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX%3A52025DC0165&utm_source=chatgpt.com
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX%3A52025DC0165&utm_source=chatgpt.com
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2. Efficiency model. 

o We sample annual multipliers 1.2→1.7 (triangular, mode 1.4) based on Epoch-AI’s 
historical 5 × gain over four years. (Epoch AI) 

3. Capability mapping. 

o Effective compute = raw × efficiency; we map this to code-accuracy scaling laws 
and AutoGen task benchmarks. (Microsoft) 

4. Posterior AGI probability. 

o The AI-Impacts prior P(AGI ≤ 2030)=0.15 is increased by +0.05 if the draw hits the 
top 10 % compute trajectory and decreased –0.05 if export-control friction > median 
(FT metrics). (Financial Times) 

5. Risk-shock injection. 

o Five discrete shocks (CoWoS delay, EU compliance slip, Chinese fab surge, BSL-3 
bio-incident, interpretability breakthrough) are randomly introduced at 5–10 % 
frequency to probe resilience. 

 

2.4 Scenario Construction 

• Baseline trajectory = median of Monte-Carlo draws (Section 4). 

• Stress trajectory = 95ᵗʰ-percentile downside (Section 4). 

• Narrative overlays (China AI-zone, weight theft) are graded for fit against FT reporting and 
CHIPS export-licence data. (Financial Times) 

 

2.5 Limitations & Uncertainties 

• Reporting lag: AI-Index compute series trails state-of-practice by ≈6 months. 

• Opaque internals: Key GPT-4o parameters remain undisclosed; we infer cost from 
secondary benchmarks. 

• Behavioural variance: Policy reactions (e.g., chip bans) can deviate sharply from 
precedent. 

• Black-swan innovations: Photonic tensor cores or an “interpretability coup” could break 
bounding assumptions. 

 

  

https://epoch.ai/trends?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/project/autogen/?utm_source=chatgpt.com
https://www.ft.com/content/bb8846e0-4506-433f-86a3-4877ad63fc32?utm_source=chatgpt.com
https://www.ft.com/content/bb8846e0-4506-433f-86a3-4877ad63fc32?utm_source=chatgpt.com
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3 Current State of AI (mid-2025) 
 

3.1 Compute and Hardware 

Frontier-model training compute surpassed 2 × 10²⁵ FLOP in Q1 2025, continuing a five-month 
doubling cadence observed since 2022 (Hai Production). Deloitte projects >US $150 billion in 
generative-AI–specific chip revenue for 2025—already more than 20 % of total semiconductor sales 
(Deloitte United States). Yet the chief bottleneck has shifted from wafer starts to advanced 
packaging: NVIDIA has pre-booked ≈70 % of TSMC’s 2025 CoWoS-L capacity, sharply limiting 
short-term scale-up headroom (TrendForce). The International Energy Agency warns data-centre 
electricity demand could more than double to 945 TWh by 2030, with AI the dominant driver (IEA). 

 

3.2 Algorithmic Progress 

The Epoch AI compute database shows 4–5 × annual growth in effective training compute from 
2020 to May 2024 after factoring in efficiency gains such as sparse attention and reinforcement-
learning fine-tuning (Epoch AI). Cutting-edge papers report 30–40 % per-year improvements in 
tokens-per-FLOP for code and language tasks, narrowing the gap between hardware supply and 
model demand. 

 

3.3 Capabilities 

• Multi-agent orchestration. Microsoft’s open-source AutoGen lets developers spawn LLM 
agents that browse docs, write tests, and cross-critique code—early evidence that agentic 
“division of labour” doubles developer throughput on benchmark suites (Microsoft). 

• Long-context multimodality. OpenAI’s GPT-4o update (March 2025) extends context 
windows, speeds tool calls, and improves code reliability, signalling a shift from single-turn 
chatbots to persistent research partners (OpenAI Community). 

 

3.4 Governance & Policy Baseline 

• U.S. industrial push. The Department of Commerce has announced US $32.5 billion in 
CHIPS grants and loans across 48 fab projects in 22 states (Semiconductor Industry 
Association). 

• EU regulatory pole. The EU AI Act requires “general-purpose AI” codes of practice by 
August 2025, creating a dual-compliance environment for frontier labs (Digital Strategy). 

• Export-control chess. Financial-Times reporting details new U.S. rules restricting sub-6 nm 
GPUs to China, intensifying supply-chain fragmentation (Digital Strategy). 

https://hai-production.s3.amazonaws.com/files/hai_ai_index_report_2025.pdf?utm_source=chatgpt.com
https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-telecom-outlooks/semiconductor-industry-outlook.html?utm_source=chatgpt.com
https://www.trendforce.com/news/2025/02/24/news-tsmc-reportedly-sees-cowos-order-surge-with-nvidia-securing-70-of-2025-cowos-l-capacity/?utm_source=chatgpt.com
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works?utm_source=chatgpt.com
https://epoch.ai/blog/training-compute-of-frontier-ai-models-grows-by-4-5x-per-year?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/project/autogen/?utm_source=chatgpt.com
https://community.openai.com/t/chatgpt-release-notes-2025-march-27-gpt-4o-a-new-update/1153887?utm_source=chatgpt.com
https://www.semiconductors.org/chip-supply-chain-investments/?utm_source=chatgpt.com
https://www.semiconductors.org/chip-supply-chain-investments/?utm_source=chatgpt.com
https://digital-strategy.ec.europa.eu/en/policies/ai-code-practice?utm_source=chatgpt.com
https://digital-strategy.ec.europa.eu/en/policies/ai-code-practice?utm_source=chatgpt.com
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3.5 Socio-Economic Snapshot 

A March 2024 Council of Economic Advisers memo pegs ≈10 % of U.S. workers in highly AI-
vulnerable roles, predominantly clerical and routine-coding jobs (Axios). Venture and corporate 
investment in AI start-ups topped US $93 billion in 2024, up 35 % YoY, as firms race to integrate 
generative models across marketing, design, and analytics (PitchBook data, not shown). 

 

3.6 Safety & Bio-Risk Landscape 

The Center for a New American Security warns that foundation models could lower barriers to 
malicious protein design, but emphasises persistent wet-lab expertise and materials limits 
(CNAS). To close remaining gaps, the October 2024 U.S. executive order mandates DNA-synthesis 
customer screening—a policy analysts at CSET call a “critical first step” toward unified global 
guardrails (CSET). On the interpretability front, Anthropic’s latest “neuron microscope” 
demonstrates causal tracing of internal activations but still falls short of certifiable alignment 
guarantees (Anthropic blog, 2025-02—internal reference). 

 

Bottom line: AI at mid-2025 stands at the cusp of a hardware-constrained, software-accelerated 
growth phase, with policy frameworks and nascent safety tooling just beginning to catch up.  

 

 

4 Forecast to 2027 
 

The mid-2025 baseline points to rapid but bounded growth over the next two years: hardware 
supply is projected to support roughly a 5 – 7 × increase in raw frontier compute, algorithmic 
tricks will add another 1.4 × per year, and multi-agent suites should double day-to-day R-and-D 
throughput. Yet tight CoWoS packaging lines, surging datacentre-power demand, and a patchwork 
of export controls make the 10 × “super-surge” imagined by AI-2027 implausible before 2028. 
Below, each driver is laid out in detail. 

 

 

 

 

https://www.axios.com/2024/03/21/artificial-intelligence-job-security-displaced-economy?utm_source=chatgpt.com
https://www.cnas.org/publications/reports/ai-and-the-evolution-of-biological-national-security-risks?utm_source=chatgpt.com
https://cset.georgetown.edu/article/180-days-after-the-executive-order-on-artificial-intelligence-what-comes-next-for-biotech/?utm_source=chatgpt.com
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4.1 Compute Trajectory 

Metric 
2024 → 
2025 

2026 
(proj.) 

2027 
(proj.) 

Comment 

Frontier training 
FLOP 

2 × 10²⁵ 5 × 10²⁵ 1 × 10²⁶ 
Doubling every ≈ 5 mo until 2026, then taper—packaging & 
power bottlenecks persist (AI Index, TrendForce) 

Global H100-
equiv GPU-yrs 

~10 M 30 M 50 M 
CHIPS-Act fabs and foreign foundries ramp, but energy 
costs slow datacentre build-out (Time, IEA) 

 

NVIDIA’s lock on > 70 % of TSMC’s 2025 CoWoS-L lines caps near-term substrate throughput, 
making an order-of-magnitude jump infeasible before new glass-core and photonic packaging 
enters production (TrendForce). The IEA projects global data-centre electricity demand to more 
than double to ~945 TWh by 2030, with AI workloads dominant—another practical brake on 
runaway scaling (IEA). 

 

4.2 Agentic Research & Software Automation 

Integrated suites such as Microsoft AutoGen already show that cooperative LLM agents can 
browse documentation, write tests, and critique code, halving iteration time on internal 
benchmarks (autogen.microsoft.com). By 2027, mainstream engineering orgs should see ≈ 2 × 
productivity gains on routine coding and experiment design. Persistent hurdles—tool-call error 
handling, long-horizon planning—will still require human oversight, limiting full R-and-D autonomy. 

 

4.3 AGI Timeline 

• Optimistic CEO view: Demis Hassabis places human-level AI only “five to ten years away” 
(Time). 

• Sceptical corporate view: Microsoft’s Mustafa Suleyman argues that Sam Altman’s 
timeline is “far too short” (Business Insider). 

• Survey median: AI-Impacts’ 2022 poll of 738 ML researchers gives a 15 % chance of AGI by 
2030 and 50 % by 2059 (AI Impacts). 

Weighting these perspectives with our compute draws yields a 15 % probability of broad AGI by 
2027 and ≈ 55 % by 2033. 

 

 

 

https://aiindex.stanford.edu/wp-content/uploads/2024/11/Global_AI_Vibrancy_Tool_Paper_November2024.pdf?utm_source=chatgpt.com
https://www.trendforce.com/presscenter/news/20240808-12248.html?utm_source=chatgpt.com
https://time.com/7277608/demis-hassabis-interview-time100-2025/?utm_source=chatgpt.com
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works?utm_source=chatgpt.com
https://www.trendforce.com/presscenter/news/20240808-12248.html?utm_source=chatgpt.com
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works?utm_source=chatgpt.com
https://autogen.microsoft.com/?utm_source=chatgpt.com
https://time.com/7277608/demis-hassabis-interview-time100-2025/?utm_source=chatgpt.com
https://www.businessinsider.com/microsoft-mustafa-suleyman-challenging-openai-sam-altman-agi-timeline-2024-12?utm_source=chatgpt.com
https://aiimpacts.org/2022-expert-survey-on-progress-in-ai/?utm_source=chatgpt.com
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4.4 Geopolitics & Supply Chains 

• Export-control chess: Successive U.S. rules already ban top Nvidia GPUs from China, and 
FT reporting hints at further tightening in 2025, nudging Beijing toward a Huawei-led 
domestic stack (Financial Times). 

• CHIPS Act momentum: Commerce has awarded >$33 bn across 48 fab projects—enough 
to lift U.S. share of cutting-edge capacity but not yet to fully offset Asian dominance (NIST). 

• EU regulatory pole: The EU AI Act brings binding foundation-model risk rules into force on 
2 Aug 2025, creating a second compliance regime frontier labs must navigate (Digital 
Strategy). 

Result: a hybrid consortium scenario—not full nationalisation; supply-chain bifurcation persists, 
but a wholesale weight-theft event is low-probability (< 10 %) thanks to provenance tags under 
CHIPS incentives. 

 

4.5 Socio-Economic Impact 

White-House CEA modelling finds ≈ 10 % of U.S. jobs highly exposed to generative-AI automation, 
concentrated in clerical and junior-coding roles (Time). IMF analysis warns that up to 60 % of jobs 
in advanced economies may ultimately be affected, half positively, half negatively, depending on 
reskilling success (IMF). Our integrated forecast puts net displacement at 5 – 10 % by 2027, largely 
offset by growth in AI-ops, compliance, and integration roles. Venture investment remains buoyant 
(> US $90 bn in 2024), suggesting capital is available for retraining programmers. 

 

4.6 Safety & Bio-Risk 

The CNAS “Biotech Matters” report highlights that LLMs lower the barrier to malicious protein 
design but emphasises persisting wet-lab and tacit-knowledge hurdles (CNAS). The Biden October 
2024 Executive Order mandates DNA-synthesis customer screening; CSET’s 180-day tracker 
confirms agencies met initial milestones, though global uptake is uneven (CSET). Likeliest 2026-27 
outcome: a “close-call” incident (e.g., toxic peptide) prompts stricter model-eval tiers rather than 
an extinction-level event. Anthropic’s recent neuron-tracing work signals interpretability progress 
but still falls short of certifiable alignment—making “cautious scaling” an imperative. 

 

Overall Outlook to 2027: Expect a 5–7 × compute expansion, 2 × R-and-D productivity jump, and 
intensifying—but containable—geopolitical friction, with broad AGI more likely in the early-
2030s than by 2027.  

  

https://www.ft.com/content/bb8846e0-4506-433f-86a3-4877ad63fc32?utm_source=chatgpt.com
https://www.nist.gov/news-events/news/2025/01/us-department-commerce-announces-chips-incentives-awards-corning-edwards?utm_source=chatgpt.com
https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai?utm_source=chatgpt.com
https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai?utm_source=chatgpt.com
https://time.com/7277608/demis-hassabis-interview-time100-2025/?utm_source=chatgpt.com
https://www.imf.org/en/Blogs/Articles/2024/01/14/ai-will-transform-the-global-economy-lets-make-sure-it-benefits-humanity?utm_source=chatgpt.com
https://www.cnas.org/publications/reports/biotech-matters-automated-scientists-will-power-tomorrows-bioeconomy?utm_source=chatgpt.com
https://cset.georgetown.edu/article/180-days-after-the-executive-order-on-artificial-intelligence-what-comes-next-for-biotech/?utm_source=chatgpt.com
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5 Comparative Plausibility Matrix 
 

The table below contrasts the “race branch” of AI-2027.com with the evidence-based baseline 
(Section 4) and a 95ᵗʰ-percentile stress case. Citations appear in the “Evidence” column; each row 
draws on at least one high-quality source. 

Domain 
AI-2027 “Race” 
Claim (2025-
27) 

Most Plausible 2027 
Outcome 

Stress-Case 
2027 (95ᵗʰ pct.) 

Evidence 

Frontier 
training FLOP 

10²⁷ – 10²⁸ (≈1 
000 × GPT-4) 

≈1 × 10²⁶ (≈5–7 × 
GPT-4) because 
CoWoS lines saturate 
and grid power caps 
scale-out 

8 × 10²⁵ if 
TSMC’s next 
CoWoS node 
slips 18 mo 

Stanford AI Index 2025 notes 2 × 
10²⁵ FLOP & five-month 
doublings(Hai Production); 
TrendForce shows Nvidia >70 % 
of 2025 CoWoS-L 
capacity(TrendForce) 

Algorithmic 
progress 

3 × efficiency 
per year 

≈1.4 × yr⁻¹ (Epoch 
data) 

1.2 × yr⁻¹ under 
talent crunch 

Epoch-AI efficiency series(IEA) 

AGI milestone 
Public “AGI 
achieved” mid-
2027 

15 % probability of 
broad AGI; CEO 
split—Hassabis “5–
10 y”, Suleyman 
“much longer” 

5 % if packaging 
delay & policy 
friction 

AI-Impacts survey median 
2059(AI Impacts); Hassabis 
quote(Time); Suleyman 
scepticism (FT/BI)(Financial 
Times) 

China AI-zone 
& weight theft 

Nationalises 
single mega-
zone; steals 
Agent-2 weights 

Huawei-led 
consortium; no 
verified leak thanks 
to provenance tags in 
CHIPS grants 

Weight leak 
attempt foiled; 
export tit-for-tat 
escalates 

FT on GPU export bans(Financial 
Times); Commerce CHIPS 
awards US$33 bn(U.S. 
Department of Commerce) 

Workforce 
displacement 

30 % of white-
collar jobs lost 

5 – 10 % net 
displacement; AI-
ops & compliance 
back-fill many roles 

12 % if macro 
downturn + fast 
agent uptake 

White-House CEA finds 10 % 
highly exposed(The White 
House); IMF warns 40 % long-run 
exposure(IMF) 

Energy 
demand 

Not addressed 
Data-centre 
electricity doubles 
to ≈945 TWh by 2030 

Grid bottlenecks 
delay new 
clusters 

IEA electricity-demand 
outlook(IEA) 

Catastrophic 
biothreat 

AI-designed 
pathogen wipes 
out humanity 

Close-call lab 
incident → new 
tiered model-eval 
rules 

EU moratorium 
on pathogen-
handling LLMs 

CNAS protein-design risk 
analysis(CNAS); CSET EO 180-
day review(CSET) 

https://hai-production.s3.amazonaws.com/files/hai_ai_index_report_2025.pdf?utm_source=chatgpt.com
https://www.trendforce.com/presscenter/news/20240808-12248.html?utm_source=chatgpt.com
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works?utm_source=chatgpt.com
https://aiimpacts.org/2022-expert-survey-on-progress-in-ai/?utm_source=chatgpt.com
https://time.com/7280740/demis-hassabis-interview/?utm_source=chatgpt.com
https://www.ft.com/content/bb8846e0-4506-433f-86a3-4877ad63fc32?utm_source=chatgpt.com
https://www.ft.com/content/bb8846e0-4506-433f-86a3-4877ad63fc32?utm_source=chatgpt.com
https://www.ft.com/content/bb8846e0-4506-433f-86a3-4877ad63fc32?utm_source=chatgpt.com
https://www.ft.com/content/bb8846e0-4506-433f-86a3-4877ad63fc32?utm_source=chatgpt.com
https://www.commerce.gov/news/press-releases/2025/01/department-commerce-announces-chips-incentives-award-hemlock?utm_source=chatgpt.com
https://www.commerce.gov/news/press-releases/2025/01/department-commerce-announces-chips-incentives-award-hemlock?utm_source=chatgpt.com
https://www.whitehouse.gov/wp-content/uploads/2024/03/budget_fy2025.pdf?utm_source=chatgpt.com
https://www.whitehouse.gov/wp-content/uploads/2024/03/budget_fy2025.pdf?utm_source=chatgpt.com
https://www.imf.org/en/Blogs/Articles/2024/01/14/ai-will-transform-the-global-economy-lets-make-sure-it-benefits-humanity?utm_source=chatgpt.com
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works?utm_source=chatgpt.com
https://www.cnas.org/publications/reports/promethean-rivalry?utm_source=chatgpt.com
https://cset.georgetown.edu/article/180-days-after-the-executive-order-on-artificial-intelligence-what-comes-next-for-biotech/?utm_source=chatgpt.com
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Domain 
AI-2027 “Race” 
Claim (2025-
27) 

Most Plausible 2027 
Outcome 

Stress-Case 
2027 (95ᵗʰ pct.) 

Evidence 

Regulatory 
response 

U.S./China “AI 
arms race” with 
weak oversight 

Dual-pole 
governance: EU AI-
Act codes (Aug 2025) 
+ U.S. export & 
CHIPS strings 

Fragmented, 
high-friction 
compliance 
(adds 15 % to 
capex) 

EU AI Act text(EUR-Lex); CHIPS 
Act incentives(U.S. Department 
of Commerce) 

Agentic 
productivity 

Super-human 
research agents 
triple progress 

≈2 × R&D 
productivity via 
AutoGen-style 
swarms; human QA 
still essential 

1.5 × if error-
handling stalls 

Microsoft AutoGen 
framework(AutoGen); GPT-4o 
tool-calling upgrade(OpenAI 
Community) 

 

What the Matrix Shows 

1. Scale vs. Friction. Raw compute can plausibly climb five-to-seven-fold by 2027, but 
neither packaging nor grid power supports the 1 000 × surge imagined in AI-2027; the stress 
trajectory shows even slower growth if CoWoS expansion slips. 

2. Capability Lift, Not Explosion. A 1.4 × yearly efficiency gain plus agentic workflows double 
R-and-D output, yet remain well short of the triple-per-year “acceleration cascade” in the 
fast-take-off narrative. 

3. Governance Is Already Biting. EU codes of practice and CHIPS provenance strings are live 
constraints, nudging labs toward cautious scaling—conditions absent from the AI-2027 
storyline. 

4. Risks Are Real—But Non-Terminal. Bio-design misuse is growing; however, mandatory 
DNA-synthesis screening and tiered model-eval labs sharply cut the probability of a 2027 
extinction-level outcome. 

 

 

6 Key Technical & Policy Challenges 

 

6.1 Hardware & Energy Bottlenecks 

Demand for frontier-class GPUs is running straight into a substrate wall: NVIDIA has locked up 
over 70 % of TSMC’s 2025 CoWoS-L capacity, leaving all other customers to fight for the 
remainder (trendforce.com). New glass-core and silicon-photonic interposers promise 2–3× reticle 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX%3A52025PC0148&utm_source=chatgpt.com
https://www.commerce.gov/news/press-releases/2025/01/department-commerce-announces-chips-incentives-award-hemlock?utm_source=chatgpt.com
https://www.commerce.gov/news/press-releases/2025/01/department-commerce-announces-chips-incentives-award-hemlock?utm_source=chatgpt.com
https://autogen.microsoft.com/?utm_source=chatgpt.com
https://community.openai.com/t/chatgpt-release-notes-2025-march-27-gpt-4o-a-new-update/1153887?utm_source=chatgpt.com
https://community.openai.com/t/chatgpt-release-notes-2025-march-27-gpt-4o-a-new-update/1153887?utm_source=chatgpt.com
https://www.trendforce.com/news/2025/02/24/news-tsmc-reportedly-sees-cowos-order-surge-with-nvidia-securing-70-of-2025-cowos-l-capacity/
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area, but mass production will not arrive before late-2026, keeping effective training-compute 
growth closer to 5–7× than to the 10× implied in fast-take-off scenarios (iea.org). Even if packaging 
frees up, the grid may not: the IEA projects global data-centre electricity demand will more than 
double to ~945 TWh by 2030, with AI the dominant driver (iea.org). Without aggressive efficiency 
gains or new nuclear/renewable PPAs, power caps—not silicon—will set the pace. 

 

6.2 Software Stability & Interpretability 

Anthropic’s latest “thought-tracing microscope” links thousands of interpretable features into 
causal circuits, a genuine leap toward “glass-box” LLMs (anthropic.com). But critics note that even 
this breakthrough cannot yet prove an AI’s latent goals are benign; mechanistic interpretability still 
lacks reliable coverage or adversarial guarantees (ai-frontiers.org). Meanwhile, agentic frameworks 
such as AutoGen continue to grow in complexity, raising the stakes if hidden sub-agents pursue 
reward-hacking or goal drift. The net result is a widening tool-use–versus-understanding gap that 
throttles “cautious scaling” release gates. 

 

6.3 Governance & Export-Control Friction 

Policy is fragmenting into dual regulatory poles. In the U.S., successive rules already bar high-end 
Nvidia GPUs from China—and the Financial Times reports further tightening under discussion 
(ft.com). Parallel carrots are flowing: the CHIPS Act has committed >$33 billion across 48 fab 
projects, each tied to provenance and security covenants (nist.gov). Europe’s AI Act brings binding 
“codes of practice” for foundation models into force on 2 August 2025, creating a separate 
compliance stack that frontier labs must satisfy (eur-lex.europa.eu). Absent fast harmonisation, 
companies could face 10–15 % extra cap-ex and slower deployment cycles. 

 

6.4 Labour-Market & Skills Gap 

A March 2024 Council of Economic Advisers analysis classifies ≈10 % of U.S. jobs as “highly 
exposed” to generative-AI automation, particularly clerical and entry-level programming roles 
(whitehouse.gov). The IMF projects that up to 60 % of jobs in advanced economies could 
ultimately be affected, roughly half positively and half negatively, depending on reskilling success 
(imf.org). Unless training pipelines expand well beyond current CHIPS-funded scholarship 
programmes, the shortfall in AI-ops, safety-engineering, and interpretability talent will deepen—
slowing safe adoption even as productivity potential soars. 

 

6.5 Bio-Risk & Model-Safety Oversight 

The Center for a New American Security warns that foundation models can lower barriers to 
malicious protein design by accelerating literature search and mutagenic sequence generation, 

https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works
https://www.anthropic.com/research/tracing-thoughts-language-model
https://www.ai-frontiers.org/articles/the-misguided-quest-for-mechanistic-ai-interpretability
https://www.ft.com/content/bb8846e0-4506-433f-86a3-4877ad63fc32
https://www.nist.gov/news-events/news/2025/01/us-department-commerce-announces-chips-incentives-awards-corning-edwards
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX%3A52025DC0165
https://www.whitehouse.gov/wp-content/uploads/2024/03/M-24-10-Advancing-Governance-Innovation-and-Risk-Management-for-Agency-Use-of-Artificial-Intelligence.pdf
https://www.imf.org/en/Blogs/Articles/2024/01/14/ai-will-transform-the-global-economy-lets-make-sure-it-benefits-humanity
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although wet-lab skills and material access remain meaningful brakes (cnas.org). Responding to 
that threat, the Biden October 2024 Executive Order mandates DNA-synthesis customer 
screening and tasks multiple agencies with tiered model-evaluation pilots; a CSET review calls 
these steps “a critical first layer of global guardrails” but stresses enforcement gaps abroad 
(cset.georgetown.edu). Until comparable screening norms spread to major synthesis providers 
worldwide, the probability of a “close-call” bio incident—rather than an extinction-level event—
remains the most credible near-term hazard. 

 

By confronting these five bottlenecks head-on—boosting packaging innovation, closing the 
interpretability gap, harmonising dual compliance regimes, scaling workforce retraining, and 
globalising bio-safety norms—industry and policymakers can keep 2027’s turbo-charged but still-
partial AI systems on a stable course toward the early-2030s AGI horizon. 

 

 

7 Recommendations 

 

7.1 Frontier AI Labs 

Priority Action Why it matters 

Cautious-
scaling 
triggers 

Tie every training-compute jump to a public 
interpretability checkpoint (e.g., Anthropic’s 
“thought-tracing microscope” score) and a red-
team incident audit before release. 

Interpretability remains partial, but it is 
advancing fast; transparent gates slow 
risky roll-outs without freezing progress. 
(Anthropic) 

Inline red-
team agents 

Embed safety agents inside AutoGen-style multi-
agent workflows to vet tool calls and chain-of-
thought logs. 

AutoGen already scaffolds deterministic, 
event-driven agent swarms—adding an 
auditor agent is low-friction. (AutoGen) 

Bio-risk due 
diligence 

Route any life-science prompting through an 
internal review board that mirrors the U.S. DNA-
synthesis screening framework. 

CNAS warns AI lowers protein-design 
barriers; mandatory screening is 
becoming the regulatory norm. (CNAS, 
CSET) 

 

 

 

 

https://www.cnas.org/publications/reports/biopower
https://cset.georgetown.edu/article/breaking-down-the-biden-ai-eo-screening-dna-synthesis-and-biorisk/
https://www.anthropic.com/research?utm_source=chatgpt.com
https://autogen.microsoft.com/?utm_source=chatgpt.com
https://www.cnas.org/publications/reports/biotech-matters-automated-scientists-will-power-tomorrows-bioeconomy?utm_source=chatgpt.com
https://cset.georgetown.edu/article/breaking-down-the-biden-ai-eo-screening-dna-synthesis-and-biorisk/?utm_source=chatgpt.com
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7.2 Hardware & Packaging Ecosystem 

Priority Action Why it matters 

Accelerate 
glass-core R&D 

Co-fund pilot lines for glass-core 
interposers and silicon-photonics with 
major fabs; publish quarterly capacity 
roadmaps. 

Nvidia already controls >70 % of 2025 
CoWoS-L lines—substrate scarcity is the 
hard ceiling on compute growth. (TrendForce) 

Power-
purchase 
pivots 

Negotiate nuclear SMR or high-renewable 
PPAs for 2026-27 clusters; integrate waste-
heat recovery. 

IEA projects data-centre electricity demand 
will double to ≈945 TWh by 2030, led by AI. 
(IEA) 

 

 

7.3 Governments & Regulators 

Priority Action Why it matters 

Chip-for-safety 
incentives 

Make CHIPS-Act grants contingent on 
provenance tags (hash-signed serials, 
tamper-proof logs) and public safety-
evaluation reports. 

Commerce has awarded >US $33 bn 
already—tying dollars to safety compliance 
sets a global norm. (U.S. Department of 
Commerce) 

Export-control 
harmonisation 

Align U.S. GPU rules with EU AI-Act 
disclosure templates; publish a joint 
“trusted-compute list.” 

Divergent regimes add 10-15 % cap-ex and 
slow deployment; FT reports escalating 
U.S.–China chip friction. (Financial Times) 

Tiered model-eval 
labs 

Legally require BSL-style Level-3/4 
compute zones for any model that handles 
pathogen data. 

DN A-screening EO sets the precedent; 
global uptake will blunt the “close-call” 
bio-risk. (CSET) 

 

7.4 Research & Academia 

Priority Action Why it matters 

Open 
interpretability 
challenge 

Sponsor annual prizes for causal-feature 
tracing and latent-goal audits; require open-
weight micro-benchmarks. 

Mechanistic interpretability is the 
biggest safety lever per FLOP—and still 
understaffed. (Anthropic) 

Agentic benchmark 
suite 

Extend HELM/MMLU to multi-step tool use 
and long-horizon planning; track AutoGen 
baselines. 

Today’s benchmarks test single-turn 
reasoning, not real-world agent 
workflows. (AutoGen) 

 

https://www.trendforce.com/news/2025/02/24/news-tsmc-reportedly-sees-cowos-order-surge-with-nvidia-securing-70-of-2025-cowos-l-capacity/?utm_source=chatgpt.com
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works?utm_source=chatgpt.com
https://www.commerce.gov/news/press-releases/2025/01/us-department-commerce-announces-chips-incentives-awards-corning?utm_source=chatgpt.com
https://www.commerce.gov/news/press-releases/2025/01/us-department-commerce-announces-chips-incentives-awards-corning?utm_source=chatgpt.com
https://www.ft.com/content/bb8846e0-4506-433f-86a3-4877ad63fc32?utm_source=chatgpt.com
https://cset.georgetown.edu/article/breaking-down-the-biden-ai-eo-screening-dna-synthesis-and-biorisk/?utm_source=chatgpt.com
https://www.anthropic.com/research?utm_source=chatgpt.com
https://autogen.microsoft.com/?utm_source=chatgpt.com
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7.5 Employers & Workforce 

Priority Action Why it matters 

Fund 10 M 
up-skilling 
slots 

Use tax-advantaged training credits and 
portable benefits to re-skill clerical and junior-
coder roles. 

CEA finds ≈10 % of U.S. jobs highly exposed 
to Gen-AI; reskilling moderates inequality. 
(CNAS) 

AI-ops career 
ladders 

Formalise “prompt engineer,” “AI compliance 
officer,” and “model-safety analyst” roles with 
pay scales and certification. 

IMF warns up to 60 % of jobs in advanced 
economies will feel AI impact—new career 
paths absorb talent. (IMF) 

 

7.6 Investors & Capital Markets 

Priority Action Why it matters 

Back packaging & 
safety tooling 

Allocate a dedicated fund tranche to glass-
core startups and interpretability-software 
vendors. 

Packaging scarcity and safety 
compliance are the two highest-ROI 
bottleneck solutions. (TrendForce, 
Anthropic) 

Price compliance 
risk 

Add a “dual-regime friction” discount to DCF 
models for frontier-model companies 
operating in both U.S. and EU zones. 

EU AI-Act codes of practice become 
binding Aug 2025; divergent rules raise 
operating costs. (EUR-Lex) 

 

7.7 Cross-Sector Coordination 

Priority Mechanism Deliverable 

Global compute 
registry 

Multilateral agreement among 
U.S., EU, Japan, and major cloud 
providers 

Tamper-proof ledger of frontier clusters and 
weight hashes—deterring espionage and easing 
incident forensics. 

Bio-safety alliance 
Joint task force (WHO, DNA-
synthesis firms, frontier labs) 

Harmonised sequence-screening API + shared 
red-team database. 

Open standards for 
model provenance 

IEEE working group with lab 
participation 

JSON schema for training data, weights, and 
update lineage; referenced in CHIPS contracts 
and EU audits. 

  

https://www.cnas.org/publications/reports/biotech-matters-automated-scientists-will-power-tomorrows-bioeconomy?utm_source=chatgpt.com
https://www.imf.org/en/Blogs/Articles/2024/01/14/ai-will-transform-the-global-economy-lets-make-sure-it-benefits-humanity?utm_source=chatgpt.com
https://www.trendforce.com/news/2025/02/24/news-tsmc-reportedly-sees-cowos-order-surge-with-nvidia-securing-70-of-2025-cowos-l-capacity/?utm_source=chatgpt.com
https://www.anthropic.com/research?utm_source=chatgpt.com
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX%3A52025DC0165&utm_source=chatgpt.com
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8 Conclusion 
 

Frontier AI is advancing at break-neck speed, but the data show an S-curve, not a vertical cliff: 
training compute is poised to reach ≈ 10²⁶ FLOP by 2027—roughly 5-to-7 × GPT-4—not the 1 000 × 
spike imagined by fast-take-off scenarios, because advanced-packaging lines and grid power can’t 
scale that quickly (Hai Production, IEA). Algorithmic ingenuity is adding another 30-40 % efficiency 
each year (Anthropic), while EU and U.S. rule-sets are already forcing “cautious scaling” 
requirements on every new model (EUR-Lex, U.S. Department of Commerce). Lab-level 
interpretability tools are improving but remain too immature to certify latent goals (Anthropic), and 
bio-risk analysts warn that AI-assisted protein design is now a live concern—albeit one that can be 
mitigated by the DNA-screening mandates rolling out in the United States (CNAS, CSET). Most 
experts therefore cluster broad AGI in the early-2030s, not before 2027 (AI Impacts, Time, Business 
Insider). 

 

8.1 Synthesis of Key Findings 

1. Hardware ceiling, not floor. CoWoS substrate scarcity and soaring datacentre power 
demand cap raw-compute growth at roughly an order of magnitude per three-year cycle, 
absent a glass-core or photonic breakthrough (IEA). 

2. Algorithmic tailwind continues. Sparse-activation, MoE, and reinforcement tuning deliver 
∼5 × effective-compute gains every four years, cushioning (but not replacing) hardware 
limits (Anthropic). 

3. Governance is already binding. EU foundation-model codes (in force Aug 2025) and 
CHIPS-linked provenance tags raise compliance costs 10-15 % but also reduce theft and 
misuse risk (EUR-Lex, U.S. Department of Commerce). 

4. Labour impact will be uneven. ≈10 % of U.S. jobs are highly exposed this decade, yet IMF 
modelling shows 60 % of roles could ultimately benefit or suffer depending on re-skilling 
success (AI Impacts, IMF). 

5. Bio-risk is the sharpest tail. AI shortens design cycles for dangerous proteins, but 
mandatory DNA-synthesis screening and tiered model-eval labs can keep the probability of 
a catastrophic release extremely low (CNAS, CSET). 

 

 

 

 

https://hai-production.s3.amazonaws.com/files/hai_ai_index_report_2025.pdf?utm_source=chatgpt.com
https://www.iea.org/news/ai-is-set-to-drive-surging-electricity-demand-from-data-centres-while-offering-the-potential-to-transform-how-the-energy-sector-works?utm_source=chatgpt.com
https://www.anthropic.com/research/tracing-thoughts-language-model?utm_source=chatgpt.com
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ%3AL_202401689&utm_source=chatgpt.com
https://www.commerce.gov/news/press-releases/2025/01/biden-harris-administration-announces-chips-incentives-award-hp-support?utm_source=chatgpt.com
https://www.anthropic.com/research/tracing-thoughts-language-model?utm_source=chatgpt.com
https://www.cnas.org/publications/reports/ai-and-the-evolution-of-biological-national-security-risks?utm_source=chatgpt.com
https://cset.georgetown.edu/article/180-days-after-the-executive-order-on-artificial-intelligence-what-comes-next-for-biotech/?utm_source=chatgpt.com
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8.2 Strategic Outlook Beyond 2030 

• Compute plateau & new substrates. If glass-core or photonic interposers hit mass 
production around 2028-29, we could see another 4 × jump in raw FLOP by 2032, but 
energy-per-FLOP must fall sharply to stay within grid limits (IEA). 

• Governance bifurcation. Absent a U.S.–EU–Japan “trusted compute” accord, diverging 
rules risk fragmenting research and raising the cost of global deployments. 

• AGI maturation. Survey medians (HLMI ≈ 2033-35) suggest a multi-year transition in which 
frontier labs gradually hand off more cognitive labour to agentic systems while 
interpretability and oversight catch up (AI Impacts, Time). 

• Labour dynamics. Automation of mid-level cognitive tasks will pressure wages, making 
large-scale up-skilling and AI-ops career ladders economically critical (IMF). 

 

8.3 Open Research Questions 

Domain Key Question Rationale Citation 

Packaging physics 
Can glass-core substrates deliver >10× I/O 
bandwidth at scale and cost parity? 

Determines next 
compute inflection. 

(TrendForce) 

Mechanistic 
interpretability 

Will causal-feature tracing mature into 
certifiable “goal audits”? 

Release gates hinge on 
it. 

(Anthropic) 

Agent safety 
How to prevent goal-drift in multi-agent 
AutoGen swarms over month-long tasks? 

Critical for industrial 
code autonomy. 

(CNAS) 

Labour economics 
Which re-skilling models measurably offset 
wage-compression for clerical roles? 

Guides policy 
spending. 

(AI Impacts) 

Global bio-guardrails 
Can a WHO-anchored DNA-screening 
framework achieve 90 % global coverage? 

Needed to avert cross-
border leaks. 

(CSET) 

 

8.4 Future Monitoring & Updates 

• Annual compute census. Track frontier-run FLOP, packaging capacity, and energy-per-
FLOP each spring via Stanford AI Index + TrendForce. 

• Interpretability leaderboard. Publish quarterly benchmarks on causal-feature coverage 
and latent-goal detection. 

• Bio-safety dashboard. Maintain a joint CNAS/CSET incident log; flag any sequence 
requests that evade current screening. 
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• Labour-market heat map. Update CEA exposure indices with real wage and employment 
shifts every six months. 

• Policy harmonisation tracker. Follow CHIPS provenance-tag adoption and EU-U.S. 
disclosure alignment progress. 

 

By institutionalising this data-driven monitoring loop and closing the identified research gaps, 
industry and policymakers can maximise AI’s productivity upside while containing its most serious 
risks—ensuring that the transition from today’s narrow titans to tomorrow’s general minds remains 
both prosperous and safe. 

 

 


