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What We Cover in This Chapter

B Chapter Roadmap

Five key areas that define the intersection of Al and blockchain technology

0 ** The macro forces behind Web3 and Al convergence Chapter Progress 85%

Understanding the structural shifts driving the integration of artificial intelligence and blockchain technology
.

5 of 6 key topics covered

D What makes this moment different from the 2017 ICO cycle

Key differences between speculative bubbles and sustainable technological adoption

@ Key Takeaways

® Al + Blockchain convergence is structural, not cyclical

; . ® The Trilemma defines all protocol decisions
A The Blockchain Trilemma framework

: ,. . : , ® Entrepreneurial opportunities in Q2 quadrant
Security, decentralization, and scalability trade-offs in protocol design

e . . © Estimated Time: 45 minutes
@ How Al amplifies decentralized systems (and vice versa)

Includes case studies, frameworks, and discussion questions
The synergistic relationship between intelligent agents and blockchain infrastructure

© Where the entrepreneurial opportunities actually lie
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Identifying high-value use cases and market gaps in the Al x Web3 stack
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Learning Objectives

Learning Objectives

Four key competencies you will develop in this chapter

s Explain the convergence thesis between Al and blockchain I Apply the Blockchain Trilemma to real protocol trade-offs
a Understand how artificial intelligence and blockchain technology are converging to create new business models e Evaluate how different blockchain protocols balance security, decentralization, and scalability in their design
and value propositions in the decentralized economy. decisions.
Strategic Analysis Business Model Technical Analysis Protocol Design
. ldentify macro forces creating the decentralized Al internet Evaluate early-mover opportunities in the Al x Web3 stack
(] ]
oy Recognize the structural shifts driving the integration of Al and Web3 technologies at a global scale. ‘ Assess high-value use cases and market gaps where entrepreneurs can gain competitive advantage.

Market Analysis Trend Identification Entrepreneurship Opportunity Assessment

4 Core Objectives 4 Frameworks 2 Case Studies
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Something structural is
happening.

This is not another hype cycle.

The convergence of Al and blockchain represents a fundamental shift in how value is created, distributed, and governed in the digital economy.

3 2025 $2.5T

Macro Forces Inflection Point Market Size

[~ Macro Analysis Framework Section 1.1 | The Macro Shift
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Three Macro Forces

Three Macro Forces

The structural shifts driving the convergence of Al and blockchain technology

I ) &

P Al Commoditization & Blockchain Maturation == Internet Re-architecture
Foundation models are becoming infrastructure. Training is capital intensive, L2s, stablecoins, and DeFi reach escape velocity. On-chain liquidity, better UX, The move from platforms to protocols. Value accrues to open standards and
but inference is ubiquitous via APIs; margins shift to data, distribution, and and real settlement rails reduce speculation-only dynamics. composable systems instead of closed platforms.
integration.
DeFi Evolution Protocol Shift

Infrastructure Shift

@ Key Insight I~ Market Impact

These three forces are interconnected and mutually reinforcing, creating a new paradigm for value creation. Combined market size projected to reach $2.5T by 2030.
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© Timeline Analysis
The Convergence Window

Why Now? The Convergence Window

From Bitcoin's proof of concept to machine economies - the evolution of decentralized technology

Bitcoin ICO Boom DeFi Summer GPT-4 + ZK Autonomous Agents Machine Economy
2009 ploly) 2020 2023 2025 2030
— @ L ] L ] L ] ® L ]
Digital Capital Programmable Al x Agents Fully
scarcity formation finance at crypto transact operational
proven experiments scale inflection on-
point chain

[~ Market Evolution % Current Status

From speculation to utility - the maturation of blockchain technology 2025 marks the beginning of autonomous agent era
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Key differences between the 2017 ICO cycle and current reality

9 2017 ICO Cycle § 2024-2026 Reality
The speculative boom era The mature ecosystem era
( (
B Whitepaper promises ® Working mainnet protocols
Projects with no working product, just theoretical concepts Live, functional blockchain applications
\ \
( (
:2:. Retail speculation B Institutional DeFi adoption
Hype-driven investment from individual investors Professional investors and enterprises
\ \
( (
© No regulatory clarity &la MiICA, SEC frameworks emerging
Wild west environment with minimal oversight Clear regulatory guidelines and compliance
\ N
( (
@ Al as buzzword d) Al agents executing on-chain
Artificial intelligence mentioned but not implemented Real Al implementation in transactions
\ N
( (
=} Token = |ottery ticket Token = governance + economic stake
Speculative assets with no real utility Real utility and voting rights
\ \
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The Convergence Thesis

The Convergence Thesis

How Al and blockchain technologies are creating a new paradigm for value creation

4b Al Capabilities

Pattern recognition, decision-making, and automation for blockchain systems

& Entrepreneurship in the Age of Al and Web3

ARTIFICIAL
INTELLIGENCE

Data ¢ Inference « Autonomy

Machine Learning Neural Networks

Deep Learning

& Blockchain Benefits

The Decentralized Al Inter

Autonomous Agents

Verifiable Compute

Machine Payments

Al-Governed Protocols

Trust, verifiability, and decentralized governance for Al

BLOCKCHAIN

Trust * Scarcity - Composability

Smart Contracts DeFi NFTs

4 Convergence Value

New business models and market opportunities

% Strategic Framework

Chapter O1 | The Web3 + Al Opportunity



| CHAPT.ER o . 4 Al Capabilities
What Al Gives Blockchain

What Al Gives Blockchain

How artificial intelligence enhances blockchain capabilities and enables new use cases

& Decision-making

Q © Pattern recognition

Smart contracts that adapt to state changes and context, enabling dynamic execution based on real-world

On-chain fraud detection at scale, using machine learning to identify anomalies and suspicious transaction
conditions and Al-driven logic.

patterns.

@ Automation @ Prediction

L
Self-executing governance proposals and operations runbooks, reducing manual intervention and human error. Decentralized oracle intelligence for smarter oracles, market makers, and risk engines.

® Enhanced Security % Improved Efficiency @ Better Decisions

Al-powered threat detection and prevention Automated processes and reduced manual work Data-driven insights and predictions
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What Blockchain Gives Al

How blockchain technology enables trust, verifiability, and new economic models for Al systems

Verifiability

Payment rails
a Proof of model integrity and tamper-evident logs, ensuring Al model outputs can be verified and trusted. i Al agents with wallets and native micropayments, enabling autonomous economic transactions.
. Governance aan Data markets
_LLI. Decentralized model oversight for Al systems and datasets, ensuring transparent decision-making. 4 Permissionless training data exchanges for Al model training and development.
© Trust & Security £ Economic Incentives a5 Decentralization
Verifiable and tamper-proof Al systems Native payments for Al services No single point of failure
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The Blockchain Trilemma

The Blockchain Trilemma

The foundational trade-off every entrepreneur must understand

Security
Trust & Validation

Choose
Two

B8 ¥

Decentralization Scalability
Distribution Performance

@ No blockchain fully achieves all three simultaneously. Protocol design is the art of choosing your trade-off.

Every protocol decision flows from this fundamental constraint
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The Blockchain Trilemmma Framework

The Blockchain Trilemma Framework

No blockchain fully achieves all three simultaneously. Protocol design is the art of choosing your trade-off.

i Security
Trust & Validation

Choose
Two

S [ ®
@&

Decentralization # Scalability

L Performance
Distribution

© No blockchain fully achieves all three simultaneously. Protocol design is the art of choosing your trade-off.

Every protocol decision flows from this fundamental constraint
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: ) : & Protocol Examples
Trilemma in Practice

Trilemma in Practice

How different blockchains position themselves on the Security-Decentralization-Scalability spectrum

4 Ethereum (pre-Merge) Solana Bitcoin

v Smart Contract Platform High-Performance Chain Digital Currency

& Security @ Decentralization 4 Scalability i Security @® Decentralization % Scalability & Security ® Decentralization # Scalability
Trade-off: Security + Decentralization — sacrifices Scalability Trade-off: Security + Scalability — sacrifices Decentralization Trade-off: Security + Decentralization — sacrifices Scalability
"Expensive, slow, but trustworthy" "Fast, cheap, but validator-concentrated" "Most secure, but limited programmability"
Most decentralized and secure, but limited throughput and high gas fees. High throughput but requires powerful hardware, limiting decentralization. Most secure and decentralized, but limited smart contract capabilities.

@ Each protocol chooses its trade-off based on its primary use case

Entrepreneurs must match chain choice to use-case requirements
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: ® Strategic Framework
How Entrepreneurs Use the Trilemma

How Entrepreneurs Use the Trilemma

A strategic framework for making protocol design decisions

*

= The Trilemma as a Strategic Lens 3-step framework

1 Identify your protocol's primary constraint 5 Match chain choice to use-case requirements 3 Design UX around the trade-off (not against it)
Determine what matters most: security, decentralization, or scalability for your Select the blockchain that best aligns with your protocol's needs and Create user experience that leverages the chosen trade-off as a feature, not a
specific use case constraints bug

"Your chain choice IS your product decision."

— Key insight for entrepreneurs building on blockchain

® Strategic Alignment ‘@ User Experience Q2 Protocol Design
Match your protocol's goals with the right blockchain Design UX that works with the trade-off Make informed technical decisions
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The Entrepreneurial Opportunity Landscape

The Entrepreneurial Opportunity Landscape

Mapping Al integration vs. decentralization to identify high-value opportunities

& Entrepreneurship in the Age of Al and Web3

AAI

(ybiIH ¢ mo1) uoneisbau|

Decentralization (Low » High) =

& QI Al SaaS with crypto payments

Traditional Al + crypto integration. Low decentralization, high Al
integration.

I Q3: Traditional fintech

Legacy systems with minimal Al/crypto. Low on both axes.

s

@) Q2: Al-governed DAOs

Autonomous protocols with Al governance. High decentralization
+ Al integration.

=° Q4: DeFi/ pure Web3

A

Decentralized finance with limited Al. High decentralization, low
Al.

@ The frontier lies at the intersection of high Al integration and high decentralization

Q2 represents the most promising opportunity for entrepreneurs

2x2 Matrix Analysis
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5 Key Opportunity Areas
Where the Opportunities Are s 4 y ©pp y

Where the Opportunities Are

Five high-value opportunity areas at the intersection of Al and blockchain

. Verifiable Al = Agent Wallets

Proving model outputs on-chain — creating cryptographic proofs that Al model outputs are correct and Al that transacts autonomously — smart wallets that allow Al agents to execute transactions without human
untampered, enabling trustless Al inference. intervention.

3 Decentralized Al Compute & Al-Governed Protocols

e
VA %
Alternatives to AWS/Azure — distributed computing networks that provide GPU resources for Al training and Smart governance without multisigs — automated decision-making systems that replace traditional
inference.

governance structures.

Data DAOs

Collective data ownership for Al training — decentralized data marketplaces where users retain ownership and control over their data while allowing it to be used for Al training.

@ These opportunities represent the most promising areas for entrepreneurial innovation

Focus on building solutions that combine Al capabilities with blockchain guarantees
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Case Study: Fetch.ai

Case Snapshot: Fetch.ai

Autonomous Al agents on a decentralized network

lgl Fetch.ai (now Artificial Superintelligence Alliance)

Autonomous Al agents on a decentralized network

O What they do
@ "First mover in agent-to-agent commerce"

Fetch.ai enables autonomous Al agents to perform tasks, transact, and collaborate on a decentralized network. These ,_ . , , ,
Fetch.ai pioneered the concept of autonomous Al agents that can transact and collaborate without human intervention, creating a

agents can autonomously negotiate and execute contracts, manage supply chains, and optimize resource allocation. new paradigm for decentralized commerce.

glé Trilemma Position € Entrepreneur Lesson

Scalability + Al integration over full decentralization Infrastructure plays require patience — 5-7 year horizons. Building foundational technology for Al agents requires long-

Security s term commitment and significant investment before seeing returns.

Decentralization

Scalability L
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Case Snapshot: Worldcoin / World ID

Decentralized proof-of-humanhood via iris biometrics

@ Worldcoin / World Foundation

Decentralized proof-of-humanhood via iris biometrics

O What they do O Controversy

Worldcoin provides decentralized proof-of-humanhood through iris biometrics using the "Orb" hardware device. It aims to solve the Al Centralized hardware (Orb) vs. decentralized identity goal. The reliance on physical hardware for biometric scanning has raised concerns about

bot problem by creating cryptographic proof of unique human identity. centralization and privacy.
A Why it matters @ "The distribution problem is always harder than the tech"
Solving the Al bot problem with cryptographic identity. As Al becomes more sophisticated, distinguishing humans from bots becomes Building infrastructure is easier than achieving widespread adoption and user trust, especially with hardware-based identity systems.

critical for online governance and economic systems.

& Entrepreneur Lesson

8ld Trilemma Position Distribution > Technology. The hardest part isn't building the tech—it's getting people to use it and trust it.
Security + Scalability — decentralization debates

Secur]ty C  ____________________________________________________________________________________________________________________________J

Decentralization

Sca|abi|ity . ________________________________________________________________________________________________________________________J
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(

Frameworks Introduced in This Chapter

Key analytical tools for evaluating Al x blockchain opportunities

A N Blockchain Trilemma ~ © Convergence Thesis @ ¢ Opportunity Matrix
K/

Protocol trade-off analysis tool Al x blockchain strategic map Where to position your venture

« Security vs. Scalability vs. Decentralization — Understanding the « Al + Blockchain Synergy — How the two technologies amplify each other

v 2x2 Analysis — Al integration vs. Decentralization positioning
fundamental trade-offs in blockchain design

v Value Creation — Identifying where value accrues in the convergence v Quadrant Identification — Finding your venture's sweet spot
« Protocol Evaluation — Assessing which two properties to prioritize for

your use case

v Market Opportunities — Mapping the intersection of Al and crypto v Strategic Positioning — Aligning with market trends

v Strategic Decision-Making — Using the trilemma to inform chain selection

@ These frameworks provide a structured approach to analyzing the Al x Web3 landscape

Use them to evaluate opportunities, assess risks, and make informed strategic decisions
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Discussion Questions

Discussion Questions

Critical thinking questions to guide your understanding of the Al x Web3 landscape

1 Is the Blockchain Trilemma permanent, or is it an engineering challenge that will eventually be solved? 2 Pick a Web3 protocol you know. Where does it sit on the Trilemma? Is that the right trade-off for its use
What are the implications for entrepreneurs if it is? case?
Consider: Technical feasibility, timeframes, and strategic planning implications Analyze: Security, decentralization, and scalability trade-offs

3 What specific problem in your industry could be solved by combining Al inference with on-chain A Is Ethereum a platform or a protocol? Why does this distinction matter for how you build on it?
verifiability? Reflect: Architecture decisions and development implications

Think: Real-world applications and implementation challenges

@ These questions are designed to deepen your understanding of the Al x Web3 ecosystem

Take time to reflect on each question and consider how it applies to your specific context
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Further Reading

Curated reading list for deepening your understanding of Al x Web3

= TIER 1 — Foundations h TIER 2 — Deep Dives .0. TIER 3 — Practitioner
[/ O\
Essential readings for understanding the fundamentals = Advanced analysis and strategic perspectives - Industry reports and practical insights

E Nakamoto (2008) = Werbach (2018) | al6z Crypto
Bitcoin: A Peer-to-Peer Electronic Cash System The Blockchain and the New Architecture of Trust State of Crypto Report (2024)
Foundational paper on decentralized currency MIT Press - Academic analysis Industry trends analysis

B Buterin (2014) a Dixon (2023) ® Bankless Podcast
Ethereum White Paper Read Write Own: Building the Next Era of the Internet "The Al x Crypto Thesis" episode
Introduces smart contract platform a16z crypto perspective Expert discussion on convergence

b Vitalik Buterin (2021)
"Why sharding is great: demystifying the technical properties"

Technical deep dive on scaling

@ start with Tier 1 for foundational understanding, then move to Tier 2 and 3 for deeper insights

These resources provide a comprehensive view of the Al x Web3 landscape
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Chapter Close

"The question is not whether Al and Web3 will
converge."

The question is which entrepreneurs will be ready when they do.

=> Chapter 2 — Blockchain Fundamentals for Entrepreneurs >

i Ecole des Ponts ParisTech
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