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From Paper to Protocol




Bridging the Redl
e’ World Onchain

Finance is at a turning point. For centuries, value moved through paper contracts,
slow banks, and siloed markets. Today, blockchain lets us reimagine that system
not by replacing traditional assets, but by upgrading how they are owned, traded,
and managed.

Real-World Assets (RWAs) are the bridge between the two worlds. They bring
government bonds, loans, real estate, commodities, and even carbon credits
onto blockchains, making them programmable and globally accessible.

This playbook is a short guide. It won't drown you in technicalities. Instead, it lays

out what RWAs are, why they matter, how they work, the risks, and what the future
looks like. Whether you're an investor, builder, or policymaker, this will give you the
essentials in under an hour. G
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RWAS In Context

(The Big Picture) _

PAPER NOTES & x

BARTER SECURITIES -
Direct trade, Standardized,
but inefficient tradable contracts

DIGITAL BANKING
@ Faster settlement but
still closed networks

From 2018’s early pilots (Harbor, Digix Gold) to today’s trillion-dollar institutions like
BlackRock issuing tokenized funds, RWAs have gone from theory to practice.

TOKENIZED ASSETS

The next leap — ownership
rights embedded directly in
code.
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The period 2019-2025 marks the breakout: MakerDAO backing DAI with TredéUﬁriés,
BlackRock’s $2B BUIDL fund, Franklin’s BENJI onchain fund, and Singapore’s Project
Guardian with multiple banks testing tokenized deposits

Evolution of Money
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Bartering Physical Objects Paper Money Credit Cards Electronic Money Crypto Currencies  Tokenization
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What Are RWAS?

At its core, a Real-World Asset (RWA) is something that already has value
in the real world, like a U.S. Treasury bill, a building, a loan, or a bdrgj gold
that is represented as a digital token on a blockchain.

That token acts like a digital twin of the real asset. If the asset earns

income (like interest on a bond or rent from a property), that value can
also be passed to token holders.

Types of RWAs you’ll come across

O Government Bonds & Treasuries

This is the most popular and mature RWA segment today. Tokenized
government bonds, especially U.S. Treasuries, dre considered one of the
safest assets in the world. They give predictable returns tied to interest
rates and are widely used as a “cash-equivalent” by DAOs, fintechs, and
institutional investors. Examples include BlackRock’s BUIDL and Franklin
= 0 Templeton’s BENJI, both of which have attracted billions of dollars onchain.
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O Private Credit & Loans

This segment focuses on lending to businesses or individuals outside
of traditional banks. It comes with higher risk (borrower defaults are
possible), but also higher returns, often in the range of 10-15%.
Platforms like Centrifuge, Maple Finance, and Goldfinch let investors
participate in these loan pools. Tokenization makes private credit more
transparent and opens it up to a wider investor base, though careful
due diligence is essential.

O Real Estate

Traditionally one of the largest asset classes in the world, real estate is
being unlocked through tokenization. Instead of needing millions to buy
a whole building, investors can now own fractional shares through
tokens, starting with as little as $100. These tokens can represent rental
income rights or capital appreciation from the property. Early
platforms like RealT and Tangible have shown how residential and
commercial properties can be divided into global investment
opportunities.




O Commodities

Commodities like gold, silver, diamonds, and even wine are now being
tokenized, making them easier to store, trade, and divide. Gold-backed
tokens such as PAXG (Paxos Gold) and XAUT (Tether Gold) have
already crossed billions in value. Tokenization solves practical
problems like storage, security, and verification, while also making
commodities tradable 24/7 on global markets.

O Carbon Credits & Collectibles

This is a smaller but fast-emerging segment, often linked to ESG goals
and luxury markets. Carbon credits are being tokenized to help
companies and individuals offset emissions in a transparent way.
Collectibles like fine art, rare watches, or trading cards are also entering
the space, letting investors hold fractions of high-value items. While still
early and sometimes volatile, these categories show how tokenization
can expand beyond finance into culture, sustainability, and lifestyle
assets.
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Efficiency and Cost
Reduction

Transparency in RWA
Tokenization

Why WA _‘
Mmatter ? =~

global economy Businesses &
Investors in
RWA Tokenization

S

THE POTENTIAL OF
RWA Tokenization

i A You don't need millions to buy a building you can
<AcceSS|b|I|ty *) hold a fraction.
Liquidity 1O Assets that normally take months to sell (like property)
- can be traded in minutes.
Stability o0 They .bring safer, steady returns compared to
A volatile crypto tokens

@\> Everything is recorded on blockchain, so

CTronsporency ownership and transfers are clear.

RWAs are about taking assets we already trust in the real world: bonds,
buildings, gold, and making them digital, divisible, and easier to
access. They don’t create new value from thin air; they make existing
value work faster, cheaper, and more openly.
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. Market Snapshot

Where the market is today (Sept 2025)
—— . w;,:{,.;_\,i:fasz‘fi--

TOTAL TOKENIZED RWAS (EXCLUDING STABLECOINS) : ~$30B

REASURIES & BONDS : ~$7.3B (BlackRock BUIDL, Franklin BENJI, Superstate)

PRIVATE CREDIT: ~$17B (Centrifuge, Maple, Goldfinch)

GOLD TOKENS : ~$2B (PAXG, XAUT)

REALESTATE : Low-hundreds of millions (RealT, Tangible)

CARBON CREDITS / COLLECTIBLES : <$200M combined
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RWA Ecosystem Map
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Growth of RWA Tokenization

The tokenized asset market has grown at a remarkable pace over the past two
years. In early 2023, the total value locked (TVL) in RWA protocols was only @
few hundred million dollars. By mid-2025, it has surged to around $30 billion
(excluding stablecoins), a more than 100x increase in just over two years.

This explosive growth reflects the real benefits that tokenization
brings to both issuers and investors :

O Increased Liquidity
Tokenization makes it possible to trade fractional ownership of assets that
were traditionally illiquid. Selling 1% of a tokenized building or bond is far easier
and faster than selling the whole thing.

O Democratic Access

Markets that once required millions of dollars or institutional connections like
U.S. Treasuries, private credit, or real estate are now open to smaller investors
through fractional tokens. Minimums can start as low as $100.

O Transparency & Trust
Every transaction is recorded on a blockchain, creating an auditable
trail of ownership and transfers. This reduces fraud risk and builds
confidence for both retail and institutional investors.
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Total RWA Value (With stable coin ) J | & Download 9/25 $318,114,769,534

@ Stablecoins $287,470,375,407

@ Private Credit $17,222,831,302

p @® US Treasury Debt $7,089,469, 604

vizainT _ Institutional Alternative Funds  $2,267,499,415
ol Se.00e y Commodities $2,080,761,117
' . ) non-US Government Debt $1,008,158,691

Stocks $711,474,381

Corporate Bonds $263,221,163

Actively-Managed Strategies $978,455

Total RWA Value (Without stable coin ) Inclu s | & Download

9/25 $29,963,019, 585

@ Private Credit $17,129,676,960
@® US Treasury Debt $6,809,641,158
Commodities $2,088,416,828
Institutional Alternative Funds  $1,961,437,715
non-US Government Debt $1,004,093,152
Stocks $704,380,577
Corporate Bonds $264,394,858
Actively-Managed Strategies $978,336




Market Overview of
RWA Tokenization

Boston Consulting Group projects that blockchain-based asset
tokenization could reach ~$16 trillion by 2030 about 10% of global GDP.
This estimate highlights the scale of on-chain tokenization, and is
often compared with familiar fractional ownership models like REITs
and ETFs to show how large the opportunity could be.

A leading use case today is tokenized U.S. Treasuries/money-market
funds. These products deliver market T-bill/MMF yields typically higher
than bank savings while adding 24/7 access and programmatic
settlement. Growth has been rapid, with BlackRock’s BUIDL becoming
the largest tokenized Treasury fund on-chain.
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Adoption is also institution-led. Firms like BlackRock, JPMorgan
(via Project Guardian and Onyx/Kinexys), and Citigroup (Citi
Token Services, tokenization pilots) are building and testing
production-grade tokenization rails, moving the space from pilots
toward mainstream finance.

i i i Trilli f Doll
Asset Tokenization Estimates rillions of Dollars

16.1

Tokenized market as a %

B of global GDP 13.0

Listed equity

Unlisted equity

HEE

Other equity

Investment funds
Bonds
Home equity

Other financial assets

Other tokenizable assets®

2022 2023 2024 2025 2026 2027 2028 2029 2030
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Why Do We Need
Real World Assets
(RWASs)? ®
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Bridging the Gap Between il e e | Il

Traditional Finance and DeFi " |
‘ Ll
| b

Decentralized finance (DeFi), introduced in 2017, created an alternative
financial system where users could lend, borrow, and trade assets without
relying on traditional banks or financial institutions. However, DeFi primarily
operates in the digital realm with assets like cryptocurrencies, which are
known for their volatility and limited acceptance among traditional

financial advisors.
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RWAs, on the other hand, bridge the gap between traditional
finance and DeFi by bringing tangible, real-world assets like
real estate, bonds, and commodities into the decentralized
world. Investors and financial advisors are more comfortable
with RWAs because their value is tied to real, measurable
assets rather than speculative digital currencies.

] (] (]
Real-World Assets (RAWS) Tokenized (RAWS) RAWS in DeFi
Bonds, commodities, currencies Tokenized on a blockchain and Tradable across DeFi over deeper
and real estate custodied by verified by Chainlink Proof and liquidity, faster settlement and
financial Institutions Reserve access to new markets




RWAS Are Tokenized

Process and Technologies

The Tokenization Process

® Origination

This is the stage where an asset is identified and prepared for
tokenization. The issuer, tokenization platform, and advisors work
together to define which asset makes sense to bring onchain —
government bonds, property, or a pool of loans. Market demand,
yield potential, and investor appetite are considered.gination

® Structuring

Once the asset is chosen, the legal and financial framework is
built around it. This includes deciding whether it will sit inside a
fund, trust, or SPV, setting compliance rules (who can invest, which
jurisdictions apply), and outlining income distribution and
redemption terms. Structuring makes the token legally
enforceable.

4



® Subscription

Investors who meet the eligibility criteria (such as KYC/AML
requirements) can review the offer, decide how much to invest,
and commit funds. This step bridges off-chain investors with
onchain tokens, ensuring proper onboarding and record-keeping.
It's where investor demand is locked in.

® Minting & Distribution

Once funds are committed, tokens are minted on the blockchain.
Each token represents a share or claim on the underlying asset.
These tokens are distributed to investors’ digital wallets, while the
issuer receives capital to hold or manage the real-world asset
securely.

® Secondary Trading

If the structure allows, investors can trade their tokens on
secondary markets. This makes previously illiquid assets — like
bonds or real estate — more liquid, as holders can sell their stake
before maturity. The rules for trading depend on the compliance
framework, so not all RWAs will have this feature.

e Maturity / Redemption

At the end of the investment term, or during scheduled
redemption windows, investors can redeem their tokens for the
principal plus any additional returns (interest, rent, or dividends).
Tokens are then burned, closing the lifecycle. This ensures the
onchain record matches the off-chain outcome.



Example

Tokenizing a Real Estate Property

A $5 million apartment building is being tokenized so that investors
worldwide can co-own it in smaller, affordable shares

‘ Origination Q Structuring

A $5 million apartment building A Special Purpose Vehicle (SPV)
is being tokenized so that IS Creqted.to gle]le the property
investors worldwide can co- legally, while compliance rules
own it in smaller, affordable (KYC/AML, eligible jurisdictions)
shares are defined.

° Subscription ° Minting & Distribution
Investors complete onboarding Tokens are minted on blockchain
on the platform, review the and delivered to investors’
offer, and purchase security wallets. The developer receives
tokens priced at $100 each. the raised funds to manage or

upgrade the property

4



Secondary Trading

Maturity / Redemption

If enabled, token holders can sell At the end of the term, the
their shares on a regulated property is sold or refinanced.
marketplace, adding liquidity Proceeds are distributed

that traditional real estate lacks. EL‘;EZS"OHOHY: and tokens are

The process of Real Estate Tokenization
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Segments of RWA

Real-World Assets (RWAs) cover a wide range of asset classes. Some are already
proving product—market fit, while others are just starting to emerge. Each segment
comes with its own opportunities, risks, and growth trajectory.

] . GovernmentBonds & Treasuries
This is the flagship segment of tokenization and the one with the strongest traction so far. U.S. Treasuries
considered among the safest assets in the world are now available as tokens. For investors, these products
offer predictable yields linked to policy interest rates, often higher than what traditional bank deposits provide.
Tokenized Treasuries have become the on chain equivalent of a “cash account”, widely used by DAOs,
fintechs, and crypto treasurers to park idle capital while still earning yield.
Examples: BlackRock’s BUIDL (over $2B AUM), Franklin Templeton’s BENJI, Ondo’s OUSG, and Superstate’s USTB.

2, Private Credit & Loans
Private credit is one of the fastest-growing segments, with active loan pools already worth ~$17B onchain. It
involves lending directly to businesses or individuals outside of traditional banks. Returns are higher than
Treasuries often in the 10-15% range but so is the risk, since defaults are possible.
Tokenization improves the private credit market by making it more transparent, more accessible, and easier to
manage. Investors can see loan-level data, track repayments, and diversify across many smaller borrowers.
Examples: Centrifuge, Maple Finance, Goldfinch.

4



3 . RealEstate
Real estate is the world's largest asset class, but traditionally one of the hardest to access. Tokenization allows a
building, apartment, or office space to be split into thousands of tokens, so investors can buy a fractional share
for as little as $100.
These tokens can represent rental income rights (regular payouts) or equity ownership (share in appreciation).
While adoption is still early (current value tokenized is in the low hundreds of millions), the potential is enormous.
Examples: RealT, Tangible, Lofty, SmartCrowd.

4- Commodities
Physical assets like gold, silver, diamonds, and even wine are increasingly being tokenized. Commmodities are a
natural fit for tokenization because they are already divisible and globally traded.
Gold-backed tokens such as PAXG and XAUT have already crossed billions in circulation, proving that investors
want secure, digital, 24/7 access to commodities without the hassle of physical storage. Tokenization also
improves trust and provenance, especially for high-value goods.
Examples: Paxos Gold (PAXG), Tether Gold (XAUT), Tangible (diamonds & wine).

5. Carbon Credits & Collectibles
This is a smaller but fast-emerging segment. Tokenized carbon credits allow companies and individuals to
offset emissions in a transparent, auditable way. Meanwhile, tokenized collectibles from fine art to luxury
watches are enabling fractional ownership of cultural and lifestyle assets.
While the market is still nascent and has faced challenges (such as registry disputes in carbon markets), it
represents an important bridge between finance, sustainability, and culture.
Examples: Toucan, KlimaDAO (carbon credits); Courtyard, Freeport (collectibles).



Why RWAs Matter

Real-World Assets are powerful because they combine the safety of traditional
finance with the efficiency of blockchains. They take assets that people already
trust bonds, real estate, commodities and make them programmable,
accessible, and liquid in ways that traditional systems cannot match.

2. Stability

RWAs are tied to real economic activity:
government bonds pay interest, companies
pay back loans, properties earn rent. This
makes them far more stable compared to the
volatility of DeFi tokens or NFTs, where value
can swing wildly. Investors can earn
predictable yields without taking on outsized
risk.

1. Access

Tokenization breaks down barriers. Instead of
needing millions to invest in a bond fund or
property, investors can now buy fractions of
assets starting as low as $100. This unlocks
markets that were once reserved only for
institutions or high-net-worth individuals.

3. Liquidity

Traditionally, assets like real estate or private
credit take months to exit. With tokenization,
investors can trade fractional shares 24/7 on _ «
blockchain markets, giving these assets a

new level of flexibility. This doesn’t remove all
liquidity risk, but it's a major improvement

over traditional systems.
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4. Transparency 5. Efficiency

Every transaction is recorded on blockchain,
creating an auditable trail of ownership and
transfers. Investors can verify how much of an
asset is tokenized, track flows of income, and
trust the process without relying solely on
opaque intermediaries.

By replacing paper contracts and slow
intermediaries with smart contracts,
tokenization reduces settlement times from
days or weeks to minutes. Payments,
redemptions, and compliance checks can all
be automated, cutting costs for issuers and
investors alike.

“RWASs are the middle ground between TradFi safety & DeFi speed.”




RWASs In the Web3 Landscape

Each Web3 narrative has expanded the frontier of what is possible. DeFi opened the door to
permissionless financial systems, proving that lending, borrowing, and trading could exist
without traditional intermediaries. NFTs demonstrated the power of digital ownership, where
culture, art, and community found a new home. Stablecoins became the backbone of
onchain commerce, showing how trust in money could be rebuilt through reserves and
transparency. And gaming and the metaverse gave us a glimpse of digital-first economies,
where value flows in entirely new environments.

Real-World Assets (RWAs) sit differently in this spectrum.
They do not replace these narratives; they connect them to
the economy people already understand. Instead of existing
as self-contained ecosystems, RWAs channel familiar
instruments like bonds, loans, and real estate into
programmable form. This means the same principles that
made DeFi fast, NFTs expressive, stablecoins reliable, and
gaming immersive can now be applied to assets with deep-
rooted, real-world value.

In this way, RWAs carry forward the energy of earlier
narratives while grounding them in a foundation of
trust and cash flows. They extend the imagination of
Web3 not by discarding what came before, but by
aligning it with the financial systems that drive the
global economy.



Risks & Challenges

Real-World Assets are often seen as safer than many other crypto products,
but they are not risk-free. In fact, they inherit risks from both traditional finance
and blockchain systems. Understanding these challenges is key to building

trust and ensuring long-term adoption.

Custody Risk

Every tokenized asset is tied to something held off-
chain, whether that is a bond, property deed, or
gold bar. If the custodian responsible for
safeguarding that asset fails, mismanages it, or
turns out to be fraudulent, the token loses its
foundation. The token is only as strong as the vault,
trustee, or administrator that holds the real asset.

— Liquidity Risk

While tokenization makes assets easier to divide
and trade, most RWA tokens are not freely
available on open exchanges. They are usually
permissioned, meaning only verified or
allowlisted investors can participate. This
restricts liquidity, making it harder to exit
positions quickly, especially in stressed markets.

Regulatory Risk

There is still no single global standard for tokenized
assets. Each jurisdiction applies its own set of rules,
and in many cases, the legal status of tokens
remains ambiguous. Cross-border transfers can be
particularly complex, as securities laws and
enforcement vary widely. Regulatory clarity is
improving, but it remains one of the biggest
bottlenecks.

Smart Contract Risk

RWAs rely on code to manage issuance,
transfers, and payouts. Like any blockchain
application, smart contracts can contain bugs,
loopholes, or be targeted by hackers. Bridges
that connect different chains introduce another
layer of vulnerability. Even if the underlying asset
is safe, a flaw in the contract can break investor
trust.

%



——=@ Oracle and Data Risk
RWAs depend on accurate data feeds to calculate value, interest, and
redemption schedules. If oracles deliver delayed, manipulated, or incorrect
data, token prices can drift away from reality. This creates mismatches
between what investors expect and what they actually receive, undermining
the promise of transparency.

In short: RWAs solve many problems of traditional finance, but they also
introduce new ones. Custody, liquidity, regulation, smart contracts, and oracles
are the pressure points that builders and investors must address for this
market to mature

Case studies:
Maple 2022: Orthogonal Trading default (~$36M loss).

RealT Detroit lawsuit: Tokens issued without clear property ownership.

Carbon credits: Registries pushed back, causing token suspensions.



Trends to Watch

Institutional Momentum ETFs Onchain

Leaders like BlackRock, JPMorgan, Tokenized ETFs are emerging
and Franklin Templeton are as the next major product
expanding tokenized fund category.

offerings.

Network Dynamics

Digital Currencies

Central banks and stablecoin Ethereum remains the

issuers are experimenting with institutional hub, while Solana is
tokenized Treasuries as gaining traction with faster,
reserves. retail-oriented products.

These signals point to a future where the backbone of global finance is
not paper or closed systems, but programmable assets that flow
seamlessly across borders. >>>



Playbook Elements (Toolkit)

Who is the custodian ?

Is there a legal wrapper/SPV ?

Are compliance rules embedded (ERC-3643) ?
Is there secondary liquidity ?

@ Investor Checklist

: . e Pick standards early (ERC-3643, ERC-4626).
@ Builder Toolkit e Partner with custodians and auditors.

e Design redemption/redemption windows upfront.

* Encourage passportable KYC.
@ Regulator Lens e Standardize reporting & disclosure.
e Sandbox tokenized pilots (Project Guardian model).




Closing Spread

Manifesto

“The future of assets is onchain.
The future of finance is
programmable.”

RWAs aren't aboutreinventing money. They're abouttoc FoElns
the plumbing of global finance Making/aSSets 1O SEE RN
EEIRSOdrent, and more dCCESSlEls



