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Executive Summary

We are living through the most significant technological convergence since the commercialization of the internet.
Multiple general-purpose technologies — large-scale Al, quantum computing, synthetic biology, advanced energy
storage, and autonomous systems — are approaching commercial deployment simultaneously. The combined
addressable market of these six technology domains exceeds $30 trillion by 2035. For investors and enterprises
alike, the critical challenge is distinguishing between technologies that will deliver value in the next 2-3 years
versus those requiring 7—10+ years of continued development.
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Artificial Intelligence & Machine Learning

Al has transitioned from research laboratory to global infrastructure. 2025marks the year that Al agents —
autonomous software capable of multi-step reasoning and action — began deploying at scale in enterprise
environments. Foundation model capabilities are advancing along multiple dimensions simultaneously:
reasoning depth, multimodality, context length, and inference efficiency. The 'scaling law' debate — whether
continued compute investment yields proportional capability gains — remains unresolved but has spawned
new approaches including mixture-of-experts architectures, reinforcement learning from human feedback,
and test-time compute scaling.

Al Maturity & Timeline

Al Domain Maturity (2025) Peak Market (Est.) ::::I’i‘r'::e"t Risk Level
Generative Al (Text) Commercial Scale $180B by 2027 Now Low-Med
Al Agents / Agentic Early Commercial $500B by 2030 2025-27 Medium
Computer Vision Mature Commercial $100B by 2028 Now Low

Al Drug Discovery Early Commercial $50B by 2030 202528 Medium
Autonomous Vehicles Pilot/Limited Scale $800B by 2035 2026-30 High
General Reasoning Al Research Phase $2T+ potential 2030+ Very High

Investment Implication: Al infrastructure (data centers, chips, networking) is the most near-term investable
theme with high visibility. Al application layer investment requires vertical-by-vertical conviction; enterprise
productivity tools show the fastest ROI realization.
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Quantum Computing

Quantum computing remains in the NISQ (Noisy Intermediate-Scale Quantum) era in 2025, but the pace of
progress has surprised even optimists. IBM's 1,121-qubit Condor processor, Google's claims of quantum
supremacy, and lonQ's commercial gate fidelity achievements have intensified competition. Near-term commercial
applications are emerging in: quantum simulation for drug/materials discovery, quantum key distribution for
cybersecurity, and quantum optimization for logistics. Fault-tolerant quantum computing — capable of breaking
current encryption — remains 7—12 years away by most expert consensus, but its eventual arrival is driving post-
quantum cryptography standardization now.

Quantum Cryptography 2025-2028 $3.2B invested ID Quantique, Toshiba
Drug/Material Simulation 2026-2030 $4.8B invested IBM, Google, Quantinuum
Financial Optimization 2027-2031 $2.1B invested Multiverse, 1QBit
Quantum ML/AI 2028-2033 $1.5B invested QC Ware, Zapata
Fault-Tolerant Computing 2032+ $8.0B invested IBM, Google, Microsoft

Synthetic Biology & Biotechnology

Synthetic biology— the engineering of biological systems to perform novel functions — is transitioning from
academic research to industrial production. The cost of DNA synthesis has fallen 100,000x in 20 years, enabling
designs that were theoretical a decade ago. Key commercial applications: cell and gene therapy (treating
previously untreatable diseases), precision fermentation (replacing animal agriculture with microorganism-
produced proteins and fats), biofuels and bioplastics (sustainable materials), and biosensors. The GLP-1 drug
revolution is the most commercially visible synbio success of the 2020s. CRISPR base editing and prime editing
are the next therapeutic frontiers.

$9B+ $32B $290B 65%

Precision Fermentation by Gene Therapy Trial Success

CRISPR Market by 2030 Cell Therapy by 2030 2035 Rate Improvement

Space Technology

The commercial space economy has been transformed by launch cost reductions: SpaceX's Falcon 9 reduced
$/kg to LEO by 95% from the Space Shuttle era. This has catalyzed a new ecosystem: satellite internet (Starlink
has 4M+ subscribers), Earth observation for intelligence/agriculture/climate, in-space manufacturing, and eventual
lunar resource extraction. Government defense contracts remain the anchor for many space companies. New
entrants — Blue Origin, Rocket Lab, ABL Space — have diversified the launch supply chain.
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The space economy is projected to exceed $1 trillion by 2040 (Morgan Stanley estimate).

Satellite Services $160B $280B SES, Intelsat, Starlink

Launch Services $32B $58B SpaceX, RocketLab, ArianeSpace
Earth Observation $8B $28B Planet, BlackSky, Maxar

Space Tourism $1.2B $12B Virgin Galactic, SpaceX

In-Space Manufacturing $0.4B $8B Varda, Axiom

Defense / National Sec $28B $55B Northrop, Boeing, L3 Harris

Next-Gen Computing Infrastructure

The computing infrastructure enabling the Al revolution deserves dedicated analysis. Data center electricity
consumption is projected to double by 2027 as Al workloads scale. NVIDIA's GPU architecture has defined
the current era, but challengers — AMD, Intel, custom silicon from Google (TPUs), Amazon
(Trainium/Inferentia), and Microsoft (Maia) — are gaining ground. Photonic computing, neuromorphic chips,
and 3D chip stacking are the three most promising architectural innovations for the 2028—-2033 timeframe.
Network infrastructure — InfiniBand, 800G optical transceivers, and co-packaged optics — is a critical and
often overlooked segment of the Al supply chain.

Investment
Horizon

Technology

Key Metric

GPU Clusters (NVIDIA

H100/B200) Commercial Now $30K—40K/unit

Custom Al ASICs Commercial Now—-2027 10x efficiency vs GPU
Photonic Computing Research 2028-2032 1000x bandwidth/watt potential
Neuromorphic Chips Early Pilot 2028-2033 Ultra-low power inference

3D Stacked Memory (HBM4) Near-term 2026-2028 4x bandwidth increase

Optical Interconnects Commercial 2025-2027 100x data center bandwidth

Technology Convergence Map
The greatest value creation of the next decade will emerge at the intersection of these technology domains, not
within any single domain. Selected convergence opportunities:

e Al + Quantum: Quantum machine learning could solve optimization problems intractable for classical Al —
logistics, portfolio optimization, drug target identification.
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* Al + Synthetic Biology: Al-designed proteins (AlphaFold revolution) combined with CRISPR editing
accelerates drug discovery timelines by 5-8 years.

* Space + Al: Al-processed Earth observation data enables real-time global agricultural monitoring, conflict
detection, and climate impact measurement.

* Quantum + Cybersecurity: Post-quantum cryptography standards (NIST 2024 release) must be
implemented before quantum computers make current encryption obsolete.

* Al + Energy: Al grid optimization can integrate variable renewables 40% more efficiently and reduce
transmission losses by 15%.

Technology timelines are inherently uncertain. This report reflects expert consensus from 200+ primary sources.
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