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• Have a clear understanding on how Blockchain technology works

→ Evolution from Traditional – Centralized – Decentralized Structures. 

• Explore blockchain applications in various fields

→ Finance

→ Energy, Climate, Supply Chain, Identity…

• Imagine real DECENTRALIZED FUTURES

Objectives



Session 1: Introduction to Blockchains

Session 2: Bitcoin, Ethereum & beyond

Session 3: Decentralized Finance (DeFi)  

Session 4: Energy, Climate and Supply Chains 

Session 5: Blockchain and Democracy 

Session 6: Final Examination

Plan



• Individual or collective work on a blockchain technology or project (30%) 

• Active in-class participation, and MCQ (20%) 

• Final exam (50%)

- use case or

- essay

Notation



1/ Quick survey

2/ Create a wordpress account here:

www.blockchain-x.eu

Let's get to know each other

http://www.y3d.fr/


Session 1: Introduction to Blockchains

1. Required Viewing and Reading

2. History of digital cash

3. How does Blockchain work?

4. Public or private, permissioned or permissionless?

5. What type of token?

6. Custodial and non custodial wallet?S
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What is Bitcoin & bitcoins?

Bitcoin is a peer-to-peer currency 

Peer-to-peer means that no central 

authority issues new money or tracks 

transactions. These tasks are managed 

collectively by the network.



The Satoshi Mystery - The Story of Bitcoin

https://www.arte.tv/en/videos/097372-001-A/the-satoshi-mystery-the-story-of-

bitcoin/ 

In the age of the Internet, 
"cypherpunks" tried to create an 
anonymous, autonomous, free 
and direct digital currency that 
worked without intermediaries. 
Many failed - but not Satoshi 
Nakamoto. In the middle of the 
subprime mortgage crisis, he was 
the first to publish the code for 
Bitcoin.
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https://www.arte.tv/en/videos/097372-001-A/the-satoshi-mystery-the-story-of-bitcoin/
https://www.arte.tv/en/videos/097372-001-A/the-satoshi-mystery-the-story-of-bitcoin/


The genesis White Paper

Bitcoin: A Peer-to-Peer Electronic Cash 

System, 

https://bitcoin.org/bitcoin.pdf, 2008 

What did you read ? 
What did you understand ?
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1. How does 

Blockchain work?



1. Someone Wants to Send Bitcoin



The transaction is not yet confirmed



2. The Transaction is Broadcast to the Network



3. Miners Get to Work (Mining Process)



4. The Hash Function: The Secret Behind Mining



5. Adding a Block to the Blockchain



6. Miners Get Rewards



7. The Blockchain Keeps Growing



History

1990

Cypherpunk

A cypherpunk is one

who advocates the

widespread use of

strong cryptography

and privacy-enhancing

technologies as a means

of effecting social and

political change.

1993

A Cypherpunk’s Manifesto 

by Eric Hughes

Adam Back 

and Hashcash

(1997)

David Chaum

and DigiCash

(1990s)

Wei Dai 

and B-Money 

(1998)

Nick Szabo 

and Bit Gold 

(1998-2005)

Hal Finney 

and Reusable POW  

(2004)



History

2009 2015 2017



Public or private, permissioned or permissionless?

How many copies of 

the ledger?

Who can use theses 

copies?

Private and 

permissioned 

blockchain

Private and 

permissionless

blockchain

Who maintains 

integrity of the 

ledger?

Public and 

permissioned 

blockchain

Public and 

permissionless 

blockchain

Traditionnal and 

centralized ledger

One

Many

Anyone

Owner Group

Trusted ledger owners or 

actors, by validation

Anyone

Group of Actors, 

by validation



What type of token?

Currency Tokens

Cryptocurrency

Stablecoin
Centralized

(?) Central Bank Digital Currency (CBDC)

Utility Tokens

Security Tokens

Governance Tokens And many others

A token can serve multiple functions and, for example, be simultaneously a utility, security, and governance token





Do I have a wallet 

and control over my 

private key?

What type of non 

custodial wallet?

Browser & dApp wallet

Decentr. & Non Custodial 

Third party

Centralized / Custodial

Yes 

(Your coin)

Account Abstraction 

Wallet

Decentr. & Non Custodial 

Hardware Wallet

Decentr. & Non Custodial 

No

(Not your coin)

Digital

Browser extension

or dApp Wallet

Smart contract 

wallet

Analog

Paper wallet 

Decentr. & Non Custodial 

Cold Wallet

Hot wallet

Centralized Exchange

Custodial or non-custodial wallet?



What is a non-custodial wallet?

To share

To keep 

secret



Session 2: Bitcoin, Ethereum & beyond

Previous session: ARTE, White paper, What type of token? 

1. Bitcoin: What are the Environmental Concerns of Bitcoin?

Collective discussion

2. What is Ethereum and who’s behind? What is Proof-of-Stake? A 

Smart Contract? EVM? What are gas fees? What is an ERC-20 

token? What is a NFT?  What are decentralized applications? 

What is a DAO? What is an Oracle?

3. What is the blockchain trilemma?

4. What is a layer 1, a layer 2? A native and non-native token?

5. Individual work: Analyze the 23 first tokens of…
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What are the Environmental Concerns of Bitcoin?
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What is Ethereum?

1.What is Ethereum and who’s behind? 

2.What is Proof-of-Stake? 

3.A Smart Contract? EVM? What are gas fees? 

4.What is an ERC-20 token? What is an ERC-721 (NFT)?  

5.What are decentralized applications? What is a DAO? 

6.What is an Oracle?
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Imagine a vending machine. 

You put in $1, press the button for a soda:

•If the machine has soda, it gives you one. 

•If the machine is empty, it gives you your $1 back. 

A smart contract works the same way, but for crypto 

trades! 

What is a smart contract?



What can Ethereum do?



A few numbers



The Blockchain trilemma



Layer 1

Layer 2

Where are 
transactions validated 

and recorded?

on the main 

blockchain

Main blockchain - Layer 1 or secondary - Layer 2?



Native or not native token?

Native token

Non-native token

Does the token serve 

to pay the network's 

transaction fees?

Yes

No

Which standard does 

it comply with?
SPL (Solana)

BEP-20 (Binance Smart Chain)

ERC-20 (Ethereum)



Individual work: 

Analyze* the 

23 first tokens of…

* Replace Bitcoin with Lightning Network and skip Ethereum
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Session 3: Decentralized Finance

1. What is Decentralized Finance?

2. What is the difference between TradFi, CeFi and DeFi?

3. What is a Dex and a Cex?

4. What is a stablecoin? A centralized or decentralized one?

5. What does tokenization mean and what is Real World Assets?

6. Individual work
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What is DeFi?

Decentralized finance refers to the 

blockchain-based ecosystem of permissionless 

and transparent financial services.

2017



History of DeFi?

2009: Bitcoin

2015: Ethereum & smart contracts

2017: ICO, first DEXs and stablecoin

Total value locked (TVL) in DeFi protocols 



Why is DeFi so revolutionary? 

Financial Inclusion

Censorship Resistance

Transparency and Security

Lower Costs

Innovation and Flexibility



Centralized or decentralized Exchange?

*Know your customer, or KYC, is the process of verifying the identity of a company's clients

Centralized Exchange

Decentralized Exchange

Does registration 

require KYC*, an ID?

Yes

No

• The platform is centralized

• It holds clients' funds

• Transactions are validated through an order book 

system

• High liquidity

• Potential targets for attacks

• Users keep their funds in their wallets 

• Exchanges are made directly between 

users via smart contracts 

• Smart contracts may contain 

vulnerabilities



How a DEX Trade Uses Smart Contracts?

Let’s say you have 1 Ethereum (ETH), 

and you want to swap it for USDC

Step-by-Step Explanation

p. 24 - a wallet 

p. 29 - Smart contract



So, DeFi works with

Smart Contracts

On a public and permissionless Blockchain

With Tokens (often non native)

Governed in a decentralized way 

And with Oracles



TradFi – CeFi – DeFi?



Cryptocurrencies and blockchains

Traditional Finance

(TradFi) Services
Decentralized Finance 

(DeFi)

Centralized Finance

(CeFi)

Exchange 

(Trading)

Decentralized Stablecoins

Ex : DAI, Usual

Decentralized Exchange (DEX)

Ex : Uniswap

Centralized Stablecoins

Ex : USDC

Centralized Exchange (CEX) 

Ex : Binance

Fiat Money

Ex : Euro, dollar

Exchanges and brokers

Ex : Paris stock exchange

Loans and 

borrowings
Decentralized Exchange

Ex : Compound

Crypto bank

Ex : BlockFi

Commercial Bank

Professional lenders

Ex : Crédit Agricole

Investments Decentralized Funds, DAO

Ex : MolochDAO

Crypto Investment Funds

Ex : A16Z

Investment Funds, ETP (Exchange 

Traded Product)

Ex : BlackRock

TradFi – CeFi – DeFi?



What type of decentralized financial services?



Centralized or decentralized stablecoin*?
*also called Collateralized Debt Position 

**...of the total Stablecoin Supply, 225 billion $ in March 2025. Dune & Artemis Stablecoin_Report, March 2025.

Centralized

Revenues

Redistributed

RevenuesWhere is the 

collateral?

What is the price 

stabilization 

mechanism?

Decentralized Stablecoin

algorithmic

Centralized Stablecoin

Onchain

Collateral

Decentralized Stablecoin

mixt or fractional

Decentralized Stablecoin

Overcollateralized

Offchain

Collateral

Overcollateralized

Issuance of reserve and 

governance tokens

Collateralized and 

token issuance / governance
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in cryptocurrency

in Real World Asset 

(RWA)

Central Bank Digital Currency (CBDC)
91%**

8,5 %**



What does tokenization mean? 

Tokenization refers to the process of

converting rights to an asset, a service,

or a unit of value into a digital

representation - a "token” - on a

public blockchain.

Examples: dollar, electricity, carbon credit, energy

certificate, gold, real estate, fine art…

1. Fractional Ownership

2. Liquidity

3. Transparency and Trust

4. Automation of Processes



What does tokenization mean and what is Real 

World Asset?
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Financial Capitalization of TradFi, CeFi & DeFi?



Individual work: 

Analyze* the 

first token of the 

23 categories on…



x

Session 4: Energy, Climate and Supply Chains 

What does tokenomics mean?

→ Bitcoin, Ethereum, Lido, Filecoin

Working group on Decentralization &…:

A. …Energy 

B. …Climate & environment

C. …Supply Chain
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Tokenomics?

“Token” + “Economics” = Tokenomics 



Utility

Token supply

Distribution & 
Allocation

Inflation & 
Deflation

Incentive 
Mechanisms

Governance

Liquidity
7 key aspects

1



Comparison of 4 Tokens



1. Utility
• What is the token used for? (e.g., payments, governance, staking, access to services) 

• Does the token provide any special rights or benefits? 

• Is the token essential for the ecosystem, or is it optional?



2. Token Supply
• What is the total supply of the token?

• How many tokens are currently in circulation?

• Is there a burn mechanism? If so, how does it work?



3. Distribution & Allocation
• How were the tokens initially distributed? (e.g., ICO, fair launch, pre-mined) 

• What percentage of tokens is allocated to the team, investors, and the community? 

• Are there any lock-up periods or vesting schedules?



Initial Token Allocation. What’s wrong?



4. Inflation & Deflation
• Does the token have a fixed supply, or are new tokens issued over time?

• How is inflation or deflation controlled? (e.g., staking rewards, token burns)

• What impact does the supply mechanism have on price stability?



5. Incentive Mechanisms
• How does the project encourage users to hold or use the token? 

• Are there rewards for staking or participating in governance? 

• Are there mechanisms to prevent hoarding or manipulation?



6. Governance
• Can token holders vote on decisions related to the project? 

• What type of governance model does the project use? (e.g., DAO, centralized) 

• How decentralized is the decision-making process?



7. Liquidity & Market Dynamics
• On which exchanges can the token be traded? 

• How liquid is the token? (Are there enough buyers and sellers?) 

• Do lock-up periods or vesting schedules affect market availability?



Prompt for an IA tool
Make the tokenomics of « chainlink » with this framework: 

1. Utility

• What is the token used for? 

• Does the token provide any special rights or benefits?

• Is the token essential for the ecosystem, or is it optional?

2. Token Supply

• What is the total supply of the token?

• How many tokens are currently in circulation?

• Is there a burn mechanism? If so, how does it work?

3. Distribution & Allocation

• How were the tokens initially distributed? 

• What percentage of tokens is allocated to the team, investors, and the community?

• Are there any lock-up periods or vesting schedules?

4. Inflation & Deflation

• Does the token have a fixed supply, or are new tokens issued over time?

• How is inflation or deflation controlled? 

• What impact does the supply mechanism have on price stability?

5. Incentive Mechanisms

• How does the project encourage users to hold or use the token?

• Are there rewards for staking or participating in governance?

• Are there mechanisms to prevent hoarding or manipulation?

6. Governance

• Can token holders vote on decisions related to the project?

• What type of governance model does the project use?

• How decentralized is the decision-making process?

7. Liquidity & Market Dynamics

• On which exchanges can the token be traded?

• How liquid is the token?

• Do lock-up periods or vesting schedules affect market availability?



Collective work: work in groups of 3; 

Step 1: choose one question; 15 

minutes – Step2: find a project, 

analyze the tokenomics



Collective work in group of 3 – STEP 1 

1. Energy
1. How can blockchain ensure the traceability and certification of green energy?

2. What is a peer-to-peer (P2P) energy market and how does it work on a blockchain?

3. How can blockchain optimize the operation of smart grids?

4. How can tokenization and decentralized finance support the energy transition?

2. Climate & Environment
1. What are tokenized carbon credits and how do they work?

2. How can tokenization and decentralized finance support the energy transition?

3. Supply Chain
1. Can blockchain be used to tokenize and track an entire supply chain?

2. How can blockchain-based reward systems incentivize plastic waste collection?



Collective work in group of 3 – STEP 2

1. Energy
1. Certification of green energy

2. P2P energy market

3. Optimizing smart grids

4. DeFi for the energy transition

2. Climate & Environment
1. Tokenized carbon credits 

2. DeFi for Climate

3. Supply Chain
1. Tokenization of supply chain

2. A blockchain-based reward systems for waste collection
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