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Objectives

* 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
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Plan

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
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Notation

* Individual or collective work on a blockchain technology or project (30%)
* Active in-class participation, and MCQ (20%)

* Final exam (50%)

- Use case ofr

- essay
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Let's get to know each other

1/ Quick survey

2/ Create a wordpress account here:

www.blockchain-x.eu



http://www.y3d.fr/
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Session 1: Introduction to Blockchains

Required Viewing and Reading

History of digital cash

How does Blockchain work?

Public or private, permissioned or permissionless?
What type of token?

Custodial and non custodial wallet?
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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.
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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

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

bitcoin/

iewing

Required v
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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/
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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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Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto
satoshin@gmx.com
www.bitcoin.org

Abstract. A purely peer-to-peer version of electronic cash would allow online
payments to be sent directly from one party to another without going through a
financial institution. Digital signatures provide part of the solution, but the main
benefits are lost if a trusted third party is still required to prevent double-spending.
We propose a solution to the double-spending problem using a peer-to-peer network.
The network timestamps transactions by hashing them into an ongoing chain of
hash-based proof-of-work, forming a record that cannot be changed without redoing
the proof-of-work. The longest chain not only serves as proof of the sequence of
events witnessed, but proof that it came from the largest pool of CPU power. As
long as a majority of CPU power is controlled by nodes that are not cooperating to
attack the network, they'll generate the longest chain and outpace attackers. The
network itself requires minimal structure. Messages are broadcast on a best effort
basis, and nodes can leave and rejoin the network at will, accepting the longest
proof-of-work chain as proof of what happened while they were gone.

1. Introduction

Commerce on the Internet has come to rely almost exclusively on financial institutions serving as
trusted third parties to process electronic payments. While the system works well enough for
most transactions, it still suffers from the inherent weaknesses of the trust based model.
Completely non-reversible transactions are not really possible, since financial institutions cannot
avoid mediating disputes. The cost of mediation increases transaction costs, limiting the
minimum practical transaction size and cutting off the possibility for small casual transactions,
and there is a broader cost in the loss of ability to make non-reversible payments for non-
reversible services. With the possibility of reversal, the need for trust spreads. Merchants must
be wary of their customers, hassling them for more information than they would otherwise need.
A certain percentage of fraud is accepted as unavoidable. These costs and payment uncertainties
can be avoided in person by using physical currency, but no mechanism exists to make payments
over a communications channel without a trusted party.

What is needed is an electronic payment system based on cryptographic proof instead of trust,
allowing any two willing parties to transact directly with each other without the need for a trusted

third nartv  Trancactinne that are camnntatinnally imnractical tn reverce wonld nratect cellare



https://bitcoin.org/bitcoin.pdf

1. How does
Blockchain
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1. Someone Wants to Send Bitcoin

David's wallet

David’s public key

David — Sandra 5BTC + m

Transaction request message David'’s private key

D
Digitally signed transaction

l

Broadcast to the Bitcoin network

[

« Private area:

. the only revealed information
* are the digital signature

. encrypted transaction

. and David’s public key

Bitcoin network

) + o=

Digitally signed transaction David's public key

!

David — Sandra 5BTC

Authentic transaction request message

l

Updated the ledger and pass on the message

! BLEL 1 |
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The transaction is not yet confirmed

. , Bitcoin network
Unconfirmed transactions

David —* Sandra S5BTC [ Lisa — Sandra 7TBTC

® & @ @ 8 8 & & & B B B 8§ BE B

Mary — John 10 BTC ]/—\,\
: BLOCK #149
David — Sandra 5BTC ] 3
Brian — Lisa  3.02 BTC . _Block ID
] / 8jj4ofh2mk5bg
_ . Previous Block
MNodes group transactions ma83jff874vd
into blocks
Transactions
Lisa — Sandra 7TBTC
BLOCK #145 BLOCK #146 BLOCK #147 BLOCK #148 ESSN s
David —* Sandra 5BTC
Block ID Block ID Block ID Block ID = BTC
jwif83nsdked nci3s0dked? vhd0Z2mi03b5h mag3jffa7dvd Lo isaitei: _—— Fiissiais i y
Previous Block Previous Block Previous Block Previous Block A
kckj83khsd03 jwif83nsdked nc73s0dke02 vhd02mf03b5sh - [
Transactions Transactions Transactions Transactions \\ \-_ Next block
e — _— e —— Blockchain

[
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BITCOIN TRANSACTION
REQUEST MESSAGE

“David sends 5 BTC to Sandra”

David — Sandra 5BTC
N, .
LEDGER® | | LEDGER@ |

Account owner

Value

Account awner

Value

Mary

4

Mary

4

Jakhn

56

Jahn

56

Sandra

83

Sandra

88

Lisa

16

Lisa

16

David

187

Drawid

182

Brian

23

Brian

23

[
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2. The Transaction is Broadcast to the Network

Bitcoin network

Message propagates
on the network

Each node receives the transaction request message,
updates its own copy of the ledger

and passes on the message to the nearby nodes.

!t ALl 1 |
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3. Miners Get to Work (Mining Process)

Each node than tries to add . As soon as the new block (N) is
the new block (N) to the block . added all the network adopt the
they received first from the : longest chain possible (A+N)

other nodes : stabilising the whole network

S . | |
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4. The Hash Function: The Secret Behind Mining

An Example of a Hash Function

_— AC5D6A40
Your 27B8576A
Plaintext I 8B918854
Message 18254B77
398CB120

Input Message SHA-1 Hash Function Hash Value

1 Bl e
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5. Adding a Block to the Blockchain

1 hour

'y

.
g

10 minutes

il B
. »~

BLOCK #152 BLOCK #153 BLOCK #154 BLOCK #155 BELOCK #156 BLOCK #157

[ ess secure

BLOCK #151

BLOCK #150

More secure

Time

S . W |
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6. Miners Get Rewards

w BITCOIN BITCOINHALVING CYCLE

BLOCK REWARD SCHEDULE
50 BTC

12.5°87C
6.25°%7°C 3.125%C 1 BE25EC

EPOCH 1 EPOCH 2 EPOCH 3 EPOCH 4 EPOCH 5 EPOCH 6
2009-2012 2012-201¢ 2016-2020 2020-202 2024-2028 2028-203

* GENESIS * HALVING I ¢ HALVING II * HALVING III e HALVING IV * HALVING V

E——— (N (] BT
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7. The Blockchain Keeps Growing

9-T-®

Prrwcs ot 0000 Provs S 128F Provens bt 6801 ‘ ‘ ‘
Maar () »mf%

U thots

Provos bt 0000 Poovioss ke 120F Frovan 6801 ot gt
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History

1990 1993
Cypherpunk A Cypherpunk’s Manifesto

. g A cypherpunk is one
== Who advocates the
Rebels with a Cause

@ (Your Privacy) w|desprec1d use Of i‘w # y .‘vf-'
: @ strong

O
cryptograph A CYPHERPUNK'S 5!
yprograpny MANIFESTO

and privacy-enhancing READTHABUEH

technologies as a means

of effecting social and
by Eric Hughes

political change.

Dav1d Chaum Adam Back Wei Dai Nick Szabo Hal Finney

and DigiCash and Hashcash and B-Money and Bit Gold and Reusable POW

(1990s) (1997) (1998) (1998-2005) (2004)

—— R . e [
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History

$

2009 2015 2017
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Public or private, permissioned or permissionless?

How many copies of One Traditionnal and
the ledger? centralized ledger

Many
Owner Group
permissioned <%y FABRIC HEREUM rs.c. rd a
blockchain y ANCE
Who can use theses
copies?
Private and
permissionless +# LTO NETWORK
Group of Actors, blockchain
by validation
Anyone
L]
A ripple
Trusted ledger owners or Public and @ .g pp
actors, by validation A EOS
permissioned energy web
blockchain
Who maintains
integrity of the o o -15
ledger? ebltCOIn Tezos ‘
Public and e v
Anyone permissionless -— ; h
blockchain ‘%% CARDANO 4w CcThereum
o SOLANA

N/ [ B
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What type of token?

crocarency | Obitcoin  @litecoin () MONERO

Currency Tokens

g E-=s € tether D cirRcLE

Stablecoin W CRlc'zed Public (2) Central Bank Digital Currency (CBDC)
M
Req
(©) usualusD
Utility Tokens v e Filecoin ¥ CARDANO
ethereum

Security Tokens tZERo ’ﬂ/ POLYMATH

Governance Tokens }J\ UNISWAP $ Compound hl/l M A K E R And many others

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

S . W |
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@ CoinMarketCap Cryptocurrencies DexScan Exchanges Community Products Portfolio Watchlist / (] Log In S .
Cryptos: 12.6M Exchanges: 811 Market Cap: $2.65T ~0.29% 24h Vol: $88.82B ~20.62% Dominance: BTC: 60.7% ETH: 8.5% BETH Gas: 0.88 Gwei v  Fear & Greed: 21/100 Get listed API

Today's Cryptocurrency Prices by Market Cap

The global crypto market cap is $2.65T, a v 0.29% decrease over the last day. Read More

Trending Coins > b O ® Trending on DexScan > P ¥ @ Market Cap > CMC100 >

o $2.65T $159.79

5 S % v 0.29% ~ 0.80%

1 A7 NEI $0.008262 ~ hase 1 MERY/wcRro $0.00002122  + 11.23¢
2 (&) TRUMP s1045 <7 2 (@ STARIOwens  $00M469 - 3es ey P OWERED
3 PEPE $0.056707 - 1.53% S @9 MATEZ/usDT $17.78 1ars Fear & Greed > Altcoin Season >

,\A/\Af\ oy
4 ° SNAI $0.024 e 4 @ 0GPU/WETH $0.4149 1.76% . ,.—.\ 15

Bitcoin Altcoin

5 @ b $581.6 f::_::; 5 @ WEPEMETH  $0.00005477 =~ 819% ! . \ @

All Crypto NFTs Categories Token unlocks <# Rehypo & Memes & SOL & DOT & BNB & UsA & Al & RWA & Gaming & DePIN & DeFAl & Al Agents

28 Coins S DexScan Top ® Trending New A7 Gainers & Most Visited 5/ Filters [0 Columns
# Name Price 1h % 24h % 7d % Market Cap Volume(24h) Circulating Supply Last 7 Days
% 1 @ Bitcoin BTC $80,056.61 ~0.51%  +134%  +10.41% $1,605,885,839,084 $30.165,828,851 19.83M BTC
372.65K BTC
Diapositive 20 sur 53 Frangais (France) Y% Accessibilité : consultez nos recommandations = Notes B Commentaires = == [E8 = + 97 %
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Custodial or non-custodial wallet?

wale © BitGo.

\ CUS*O id‘
D:' have Ia wallet No N Third party Centralized Exchange
an c?ntro over my (Not your coin) Centralized / Custodial y
private key? Vestmeny fung lI 6
Yes
(Your\coin)
Digital
Hardware Wallet a . L d
n
Decentr. & Non Custodial 6 TREZOR ump e ger
old Wallet
Analog
Paper wallet Qi+
Decentr. & Non Custodial Vb address 0[‘9
What type of non
custodial wallet?
Browser extension
or dApp Wallet Browser & dApp wallet € .
Decentr. & Non Custodial . METAMASK j EXODUS

Hot|wallet

Smart contract Account Abstraction

wallet Wallet A argent .3 Safe

Decentr. & Non Custodial

N/ [ B
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What is a non-custodial wallet?

To share
NUTEVVUUSR
NUT;"UUR Clé Privée: @i pe’=lh
culus KxHjQp4jXDGSujcfvPIxH5dgVkk68nyyEIME92NZf6pbReUucHAB eyt
To keep
secret

© bitaddress-org
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Session 2: Bitcoin, Ethereum & beyond

ook w
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Bitcoin: What are the Environmental Concerns of Bitcoin?
Collective discussion

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 NFT2 What are decentralized applications?
What is a DAO? What is an Oracle?

What is the blockchain trilemma?

What is a layer 1, a layer 2? A native and non-native token?
Individual work: Analyze the 23 first tokens of...

- 77— N R (I B A
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What are the Environmental Concerns of Bitcoin?

UNIVERSITYOF | Cambridge o
wnmxﬁ e Cambridge Bitcoin Electricity Consumption Index Home  AboutCCAF  Contact CBNSI v

Choose blockchain network:
D @

Bitcoin Ethereum %, .2 "F
»

4 > > & A

ey 1Y

CBECI A ~

Bitcoin Mining Map

(3 Jan2022 >
Index 'O
O
Methodol 8
ethodolo
Y United States %
Comparisons Mainland China %
c
Network Analytics A ) 100% (+ -8
Mining Data .9.
Download: qc_;
| Mining Map )
O
_— Ny
Methodology >
(72}
Grab and drag to o
Gre'en.house Gas A move the map E
Emissions c
Index 9
O
-
Methodology 2
(o}
(%p)

!t ALl 1 |




What is Ethereum?

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

6.What is an Oracle?

What is Ethereum?

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?

| XN

e N L N L N ——rs

I Source : https://ethereum.org



What is a smart contract?
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Imagine a vending machine.

trades!

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

|f the machine has soda, it gives you one.
*If the machine is empty, it gives you your $1 back. 3

A smart contract works the same way, but for crypto

i /|
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What can Ethereum do?

Nl & 2270

P
THT

Banking for everyone

Not everyone has access to financial services. An
internet connection is all you need to access
Ethereum and the lending, borrowing and savings
products built on it.

Censorship-resistant

No government or company has control over
Ethereum. Decentralization makes it nearly impossible
for anyone to stop you from receiving payments or
using services on Ethereum.

. 4
p A
An open internet

Anyone can interact with Ethereum network or build
applications on it. This allows you to control your own
assets and identity, instead of them being controlled
by a few mega-corporations.

-

Commerce guarantees

Customers have a secure, built-in guarantee that
funds will only change hands if you provide what was
agreed. Likewise, developers can have certainty that
the rules won't change on them.

L 3

A peer-to-peer network

Ethereum allows you to coordinate, make agreements
or transfer digital assets directly with other people.
You don't need to rely on intermediaries.

Composable products

All apps are built on the same blockchain with a
shared global state, meaning they can build off each
other (like Lego bricks). This allows for better
products and experiences and assurances that no-
one can remove any tools apps rely upon.

B 1] B




A few numbers
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Ethereum in numbers

4K+

Projects build on Ethereum ®

OcM+

Accounts (wallets) with an
ETH balance ®

53.3M+

Smart contracts on
Ethereum ©

$410B

Value secured on Ethereum @

$3.5B

Creator earnings on
Ethereum in 2021 ®

14.56M

Number of transactions
today ®

BSE (1] S
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The Blockchain trilemma

Decentralization

Scalability

S . | |



Main blockchain - Layer 1 or secondary - Layer 2?

Where arieoI ] on the main b . . ‘
transactions validate BEeiah Layer 1 N4
and recorded? ltCOln h
ethereum
bo N q
Ckc/,ql}:@co %,
n i 6/’ the 1y

bitcoin °0ptimism 'm ARBITRUM

lightning network

Layer 2
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Native or not native token?

N

Does the token serve

Yes

Obitcoin

to pay the network's
transaction fees?

No

Which standard does
it comply with?

N

Native token ‘

v

ERC-20 (Ethereum)

SPL (Solana)

BEP-20 (Binance Smart Chain)

ethereum

> Non-native token

B || B

Nollll ] 22

SOLANA

0 Chainlink

© SERUM

Q PancakeSwap
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Individual work:

Analyze™ the
23 first tokens of...

* Replace Bitcoin with Lightning Network and skip Ethereum

Em—— (5 (] AL S
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Session 3: Decentralized Finance

What is Decentralized Finance? = ;
What is the difference between TradFi, CeFi and DeFi?
What is a Dex and a Cex?

What is a stablecoin? A centralized or decentralized one?, .
What does tokenization mean and what is Real World Assets?

S
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6. Individual work
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What is DeFi?

Decentralized finance refers to the
blockchain-based ecosystem of permissionless
and transparent financial services.

N MaKER

2017

1 Bl e
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History of DeFi?

180b USD

160b USD

120b USD

90b USD

60b USD

30b USD

0 USD

Total value locked (TVL) in DeFi protocols

600b USD
500b USD
400b USD
|
| = 2009: Bitcoin
: Defilllama 00b USD
r 2015: Ethereum & smart contracts
I
I . - 00b USD
:— 2017: ICO, first DEXs and stablecoin
I
: | | ||| |||| [
' Il ([T
' I il
: | Il I USD
201'5\ 2020 2021 2022 2023 2024 2025 \
® DEXs Volume 38,47m USD o DEXS Volume 1,448t USD ® DEXs Volume 8,016t USD
®TVL 4,00m USD ® TVL 175,218b USD ® TVL 91,253b USD

S . W |
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Why is DeFi so revolutionary?

Financial Inclusion
Censorship Resistance
Transparency and Security
Lower Costs

Innovation and Flexibility

T B . N (|
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Centralized or decentralized Exchange?

* The platform is centralized

. . Yes * It holds clients' funds
Does registration

require KYC*, an ID?

Centralized Exchange * Transactions are validated through an order book

system

* High liquidity

Kraken * Potential targets for attacks

}% U N I SWAP : Users keep their funds in their wallets

Exchanges are made directly between
users via smart contracts

r\ * Smart contracts may contain
g C u rve vulnerabilities
v

Decentralized Exchange

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

BN A ] B
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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

N /1 Il AL T 1TV
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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

T B . N (|
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TradFi — CeFi — DeFi? |

FINANGE- &)\

a

TRADFI, GEFI, DEFl, 7“4

WHAT ARE THE DIFFERENCES?
BLOCKCHAIN @C/Q% QQOC/Q

FOR2323%
GOOD 2=a™




Services

Exchange
(Trading)

Loans and
borrowings

Investments

2 Sl (]
TradFi — CeFi — DeFi?

Decentralized Stablecoins

Ex : DAI, Usual

Decentralized Exchange (DEX)

Ex : Uniswap

Decentralized Exchange

Ex : Compound

Decentralized Funds, DAO

Ex : MolochDAO

[

Nl & 2270

Centralized Stablecoins
Ex : USDC
Centralized Exchange (CEX)

Ex : Binance

Crypto bank
Ex : BlockFi

Crypto Investment Funds
Ex : A16Z

! MLl |

Traditional Finance

(TradFi)

Fiat Money
Ex : Euro, dollar
Exchanges and brokers
Ex : Paris stock exchange

Commercial Bank
Professional lenders
Ex : Crédit Agricole

Investment Funds, ETP (Exchange
Traded Product)
Ex : BlackRock




’ S ¢ [ /
s L)

N liml

Nl & 17228 e

What type of decentralized financial services?

.
j DefiLlama

Protocol Categories

iy —— "

B

INCLUDE INTVL:  No option selected v

! MLl |

Mar 25, 2025

® Lending $41,737b

® Dexs $19,678b
Restaking $16,414b
CDP $9,886b
Derivatives $4,848b

@® Bridge $3,215b
Cross Chain Bridge $1,775b
Farm $1,729b
Indexes $511,37m
Payments $508,73m
Others $2,9b

N T
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Centralized or decentralized stablecoin™®?

*also called Collateralized Debt Position
Centralized s e tether' ) CIRCLE @
. Revenues
Private .

Where is the Offchain . . recutribvied - @ GloDollar e GoodDollar

Centralized Stablecoin Revenues
collateral? Collateral

91%* Public

Central Bank Digital Currency (CBDC)

. in cryptocurrency ‘ . H
Onchain . Ll u It
Collateral Overcollateralized Decentralized Stablecoin q Y

Overcollateralized .
8,5 v nfea) World At (€) Usual USD

G
o
t What is the price |
0 ssuance of reserve and Decentralized Stablecoin
; stabilization governance tokens qlg;f)rithmic : \ Te ma Ampleforth
o mechanism?
&

Collateralized and Decentralized Stablecoin

token issuance / governance mixt or fractional O ce I O @ Frqx

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

T B . N (|
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What does tokenization mean?

1. Fractional Ownership

Tokenization refers to the process of

converting rights to an asset, a service, 2. Liquidity

or a unit of value into a digital
representation - a "token” - on a 3. Transparency and Trust
public blockchain.

Examples: dollar, electricity, carbon credit, energy 4. Automation of Processes
certificate, gold, real estate, fine art...

N /1 Il AL T 1TV
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Tokenization
RWA Tokenization E i M Platforms
oKenizdarion ccosysiem ap CRE
7 POLYMATH DIX
Custodians Distributors #tokeny
& Wallets @ osL O Securrency
EnEaaads - METAMASK DigTL ‘__ hako) /\S_l_f\l\lgig-r WONTIS A Aconomy ;2'|.<ge: frictionless
coinhako BRI ’
- e TOKEN CITY S
TAURUS ﬂ &' FORDEFI )28 h'HIIPM( ADDX @ QUICKSWAP ‘. v i Digishares
N Fireblocks RWBA = cashlink W VERTALO a
"~ copperco dartirage o A blocksquare
/4 : \@;» OWNERA L 4
TANGANY Cenesis ‘ZERO T-RIZE GROUP *% Bral #:ONYX  Zenigx e .
= HexTrust ELEDGER: MR GEN. M PARTNERS ) BLOCKCELLSR rale oy kMo valuit SECURITIZE ‘I Tokenize.it
_ = pe FINEXITY ; ‘ B
-2 ripple B HKOEX  ge mauve 2 BigONE OASIS PRO ﬁi NYALA pobond i BRICKKEN
crverormance  *I' Trever SDAX e )
. DEUTSCHE BORSE GROUP - BlocHome swarm w FORGE
atop | . Q’: NETWORK @
E' Digital Markets @ AURUS VOTTWN BLACK Investa
metawealth’ STOKR LUMISHARE ‘0} DigiFT TokniL- MANA
DeFi abra  »icx @
TALOS:=
m . ., BLUEJAY -
"$ UNISWAP Raisel
deNor '3 ‘ NVESTBAY Data &
OcLsT 51;_ . actor@ntrifuge PWISE A Blockchain Ecosystem
d Ak L
u labs $ Goldfinch Carbonab SDI Networks & P'itOCOIS ‘L ERC3643 Association
olygon , ERC3643 -
g MAPLE ~ ISLE p‘Fasset. dj polyg { } INVENIAM SMD:]ﬁ ﬁ
< } XRP LEDGER -
. o~ Chainlink
¥ fortunafi G (© oceanpoint @ eAst AVALANCHE 0 B S MORNINGSTAR
MuDigital AVANTGARDE S ‘ . h - @ F'Wa . B A
Apeswap v A ki
@, CONCORDIUM (STM ¢particula
Mooby’s

= SOLANRA

: / /tokeny.com /

Source: https



ARSI Nl | a2

Financial Capitalization of TradFi, CeFi & DeFi?

047% 1,12%

m DeFi
m CeFi
m TradFi
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Individual work:

Analyze™ the
first token of the
23 categories on...
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Session 4: Energy, Climate and Supply Chains-
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What does tokenomics mean?
—> Bitcoin, Ethereum, Lido, Filecoin

Working group on Decentralization &...:
A. ...Energy '2 o
B. ...Climate & environment
C. ...Supply Chain |
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Tokenomics?

“Token” + “Economics’’ = Tokenomics
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7 key aspects

Iy

Liquidity Utility

/7 N\

Governance Token supply
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Incentive Distribution &
Mechanisms Allocation
[__...---é'f‘ et

" Ulnflation &
Deflation
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Comparison of 4 Tokens
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1. Utility

What is the token used for2 (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?

Question Bitcoin (BTC) Ethereum (ETH) Lido (LDO) Filecoin (FIL)
What is the token Digital store of Smart contracts, Governance for Paying for
used for? value, gas fees, staking Lido protocol decentralized
payments storage
Special Highly secure, Enables dApps, Voting on Provides access to
rights/benefits? widely DeFi, NFTs protocol decentralized
accepted decisions storage
Essential for the Yes, Bitcoin Yes, ETH is needed Optional, only Yes, FIL is required
ecosystem? network runs for transactions & needed for for storage
on BTC staking governance transactions

B ——— ) (Y 1 T AU T T N\
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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?

Question Bitcoin (BTC) Ethereum (ETH) Lido (LDO) Filecoin (FIL)

Total Supply 21 million BTC No fixed cap 1 billion LDO 2 billion FIL (max
(fixed) (inflationary) supply)

Circulating ~19.7 million BTC ~120 million ETH ~890 million ~600 million FIL

Supply LDO

Burn No burning EIP-1559 burns ETH in No burn No burn

Mechanisms mechanism transactions mechanism mechanism

e ——— ) 1Y /1 NI AUT T 1 N0 U
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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?

Bitcoin
Question (BTC) Ethereum (ETH) Lido (LDO) Filecoin (FIL)
Initial Distribution? Mined from Pre-mined + ICO Initial allocation to ICO in 2017
genesis (2014) team, investors,
block community
Team, investors, No pre-mine, Initial pre-mine to 36.3% to early ~30% to investors
community fully mined founders investors, 6.5% to & foundation
allocations? validators
Lock-up/Vesting? No lock-ups Some ETH held in No vesting for most 6-year vesting for
staking contracts tokens some early
investors

B ——= | 1Y 1 I O AUT T 1 N0
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Initial Token Allocation. What’s wrong?

WMESSARI

Initial Token Allocations for Public Blockchains

Concentratedinsider ownership may permanentlyimpair blockchains' ability to become credibly neutral public infrastructure

Ethereum Binance Polkadot Cardano Solana
B PublicSale 15(2% | 13%

Includes all pre-launch sale or
"lock drop” allocations that
were open to public

participation 48%

Community Allocations

Ecosystem funds or airdrops Tron EOS Cosmos Tezos Avalanche

thatwill eventually go to the

community 19%

4

& Insiders 24

Includes all team, company,

and VC purchased tokens

pu 26% 42%
B Foundations & More
Blockstack Celo Flow Near Internet Computer

Tokens allocated to
foundations, community-
governed grant pools, or other
incentives like testnet 340
participation rewards

35%

Data as of: May. 9, 2021
Source: Messari, CoinList, Various Blogs

B || B



AN NSRS ERRASN—

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?

Question

Fixed or new

tokens issued?

Inflation/deflation

control?

Impact on price
stability?

B ———= ) Y 1 Il AUT T T N0 U

Bitcoin (BTC)

Fixed, decreasing

emissions (halving

every 4 years)

Halving reduces

supply growth

Supply shock

every halving

Ethereum (ETH)

New ETH issued
for staking but
offset by burns

EIP-1559 burns
ETH, reducing

inflation

Inflationary but
burn reduces

pressure

Lido (LDO)

No new issuance

No deflation

mechanisms

Price fluctuates
based on
governance

demand

Filecoin (FIL)

Mining-based
emission with
declining

rewards

Gradual
reduction in new

FIL issuance

Supply inflation

may affect price
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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?

Question Bitcoin (BTC) Ethereum (ETH) Lido (LDO) Filecoin (FIL)

How does it Scarcity & long- Staking rewards Governance Rewards for

encourage term store of for validators participation storage providers

holding? value

Staking or No staking Staking ETH for LDO stakers FIL miners earn

participation rewards influence protocol storage rewards

rewards? governance

Anti-manipulation Mining difficulty Slashing Governance voting Storage providers

mechanisms? adjusts to secure penalties for bad prevents must provide
network validators centralization collateral

B ———= ) Y 1 Il AUT T T N0 U
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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?

Question Bitcoin (BTC) Ethereum (ETH) Lido (LDO) Filecoin (FIL)

Can token holders No governance No direct token Yes, LDO holders No direct

vote? token governance vote on proposals governance, but
community

influences upgrades

Governance Developer & Ethereum DAO-based Community-driven
model? miner-driven Improvement proposals

Proposals (EIPs)

Decentralization? Highly Moderately DAO structure but Network is
decentralized decentralized, some concerns decentralized but
core developers about Filecoin Foundation
lead centralization has influence

B —— ) Y /1 N AUT T 1 N0 Ve
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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?

Question Bitcoin (BTC) Ethereum (ETH) Lido (LDO) Filecoin (FIL)

Where can it All major All major exchanges Most major Many major exchanges

be traded? exchanges exchanges but lower volume than

BTC/ETH

How liquid is Most liquid Highly liquid Less liquid than Moderate liquidity

it? crypto asset ETH, BTC

Market impact No lock-ups Staked ETH is locked No major lock- Vesting schedules impact

of lock-ups? but gradually ups FIL's market availability
unlocked

B ——= " Y /1 N AUT T 1 N0
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Prompt for an |A 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?
. 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?
. 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?
. 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?
. 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?
. 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?
. 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?
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Collective work: work in groups of 3;
Step 1: choose one question; 15
minutes — Step2: find a project,

analyze the tokenomics
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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?

N /1 Il AL T 1TV
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Collective work in group of 3 — STEP 2

1. Energy
1. Certification of green energy £ Powerledger @ energy web
P2P energy market

2.
3. Optimizing smart grids DOW
4.

DeFi for the energy transition

SUNCOMNTRACT

2. Climate & Environment

1. Tokenized carbon credits

. Glow
Q Toucan
2. DefFi for Climate ® OPEN

FOREST Carbonable
PROTOCOL

3. Supply Chain .
1. Tokenization of supply chain .dlfldANEE ﬂmbeSUS
2. A blockchain-based reward systems for waste collection @ Plastiks

N /1 Il AL T 1TV
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