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Abstract. We present $BOLLO, a decentralized protocol deployed on Arbitrum One that en-
ables the tokenization of Italian revenue stamps (marche da bollo) as on-chain real-world assets
(RWAs). Each $BOLLO token is backed 1:1 by a physical €2 marca da bollo held in custody
by a registered Italian entity, verified via Chainlink Proof-of-Reserve oracles and dual-pinned
to IPFS and Arweave. The protocol addresses a previously overlooked class of stranded fis-
cal assets: the millions of unused revenue stamps accumulated by Italian professionals, busi-
nesses, and commercialisti under legacy sequential invoicing requirements. Through a novel
mint-and-vault architecture, $BOLLO transforms these dormant instruments into productive,
yield-bearing, fully collateralized DeFi primitives. We describe the protocol’s peg stability
mechanism, its compliance posture with respect to EU MiCA regulation and Italian fiscal law
(D.P.R. 642/1972), and its alignment with the enforcement objectives of the Guardia di Finanza.
To our knowledge, $BOLLO is the first protocol to bring Italian bureaucratic compliance on-
chain.

1 Introduction
The tokenization of real-world assets (RWAs)
represents one of the most significant conver-
gence points between traditional finance andde-
centralized systems. Protocols such as Ondo
Finance, Centrifuge, and MakerDAO’s RWA
vaults have demonstrated market demand for
on-chain representations of treasury bills, cor-
porate debt, and real estate. Yet these efforts
have consistently overlooked an asset class that
is ubiquitous, government-issued, fixed in de-
nomination, and deeply embedded in the eco-
nomic fabric of the European Union’s third-
largest economy: the Italian marca da bollo.

The marca da bollo (revenue stamp) is a fiscal in-
strument mandated by Decreto del Presidente
della Repubblica 26 ottobre 1972, n. 642 for use
on invoices, receipts, and official documents ex-
ceeding €77.47 in value. The standard denomi-
nation is €2. It is purchased at authorized tabac-
cherie (tobacconists) and physically affixed to the
relevant document. Its face value is fixed by
statute and guaranteed by the Italian Republic.

For decades, Italian professionals operated
under a sequential invoicing regime (D.P.R.

633/1972) in which invoices were required to
bear consecutive numbering without gaps. A
missing number could trigger a fiscal audit. This
created a perverse incentive: commercialisti, free-
lancers, and small business owners across Italy
routinely purchased marche da bollo in bulk —
packs of 10, 20, sometimes 50 — to ensure they
always had stamps on hand in case an older
invoice needed to be corrected, re-issued, or
retroactively regularized.1

The introduction of mandatory electronic in-
voicing (fatturazione elettronica) in January 2019
rendered the physical stamp largely vestigial for
most commercial transactions. Yet millions of
stamps remain in circulation — or more pre-
cisely, out of circulation, stranded in desk draw-
ers, filing cabinets, and shoeboxes in offices from
Milan to Palermo. These are real assets with
guaranteed face value, issued by aG7 sovereign,
and they are entirely illiquid.
$BOLLO solves this.
The protocol provides twopaths to tokenization:

1The practice of hoarding stamps was so widespread
that the Italian expression “ho un cassetto pieno di marche da
bollo” (“I have a drawer full of revenue stamps”) became a
common lament among partite IVA holders.

1



BOLLO Protocol — Whitepaper v1.0 February 2026

fresh minting via new stamp procurement, and
— critically — legacy deposit, whereby holders
of existing unused stamps can mail them to our
custody facility, have them verified and vaulted,
and receive $BOLLO tokens in return. This un-
locks, for the first time, DeFi yield on what was
previously dead bureaucratic capital.

2 Background and Related Work
2.1 Real-World Asset Tokenization
The RWA sector has grown to over $12B in to-
tal value locked as of early 2026 [1]. Notable
protocols include Ondo Finance (tokenized U.S.
Treasuries), Centrifuge (structured credit), and
Maple Finance (institutional lending). Maker-
DAO has allocated over $2B of its collateral base
to RWA vaults [2]. These efforts focus primarily
on anglophone financial instruments. Southern
European fiscal assets remain entirely unrepre-
sented on-chain.

2.2 The Marca da Bollo: A Legal and Histori-
cal Overview

Themarca da bollo traces its origins to the imposta
di bollo established under the Kingdom of Italy.
The modern framework is governed by D.P.R.
642/1972, as subsequently amended. Key prop-
erties relevant to tokenization:
• Fixed denomination: €2 (for standard com-
mercial use) or €16 (for atti notarili and pub-
lic administration documents).

• Bearer instrument: the stamp is valid re-
gardless of holder.

• No expiration: unused stamps retain their
face value indefinitely.2

• Government-issued: backed by the full fis-
cal authority of the Italian Republic.

2.3 Sequential Invoicing and the Stamp
Hoarding Problem

Under the Italian VAT framework (D.P.R.
633/1972), invoices must follow strict sequen-
tial numbering. The Guardia di Finanza— Italy’s
financial police and customs enforcement body,
operating under the authority of the Ministry
of Economy and Finance — has historically

2This is a crucial property. Unlike many financial in-
struments, a marca da bollo does not decay, mature, or ex-
pire. It is, in a sense, a perpetual zero-coupon bond issued
by Italy with a face value of €2. The implications for collat-
eral quality are significant.

treated gaps in invoice sequences as potential
indicators of tax evasion.

This enforcement posture created rational
hoarding behavior. A freelance geometra in
Brescia, for example, might purchase 20 stamps
in January to ensure coverage through tax
season, ultimately using only 7. The remain-
ing 13 sit in a drawer. Multiply this across
approximately 5 million active partite IVA (VAT
numbers) in Italy, and the aggregate float of
stranded stamps becomes macroeconomically
non-trivial.

We estimate the total value of unusedmarche da
bollo in Italy at between €80M and €200M.3

2.4 Electronic Invoicing and the Liquidity
Trap

The mandatory adoption of fatturazione elettron-
ica via the Sistema di Interscambio (SdI) in
2019 dramatically reduced demand for physical
stamps in routine commercial invoicing. How-
ever, physical stamps remain legally valid and
are still required for certain categories of docu-
ments, receipts below the electronic threshold,
and various interactions with the Pubblica Am-
ministrazione.

The result is a liquidity trap: millions of stamps
with guaranteed face value, no expiration, and
no practical mechanism for conversion back to
cash. You cannot return a marca da bollo to the
tabaccheria. You cannot deposit it at a bank. You
can only affix it to a document or leave it in the
drawer.

Until now.

3 Protocol Architecture
3.1 Overview
The $BOLLO protocol consists of four principal
layers:

1. Mint/Burn Layer — ERC-20 smart con-
tracts on Arbitrum One governing token is-
suance and redemption.

3This estimate is derived from survey data collected
by the Consiglio Nazionale dei Dottori Commercialisti (2021)
cross-referenced with annual stamp sales data published
by the Agenzia delle Entrate. We acknowledge significant
uncertainty in this figure, as many stamps reside in loca-
tions that resist systematic enumeration.
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2. Custody Layer — Physical stamp storage
and verification operated by Bollo Custodia
S.r.l. (Milan, Italy).

3. Oracle Layer—Chainlink Proof-of-Reserve
adapter providing on-chain attestation of
vault holdings.

4. Governance Layer — veBOLLO-based
DAO for protocol parameter management.

3.2 Mint Paths
The protocol supports two distinct minting
mechanisms:

3.2.1 Fresh Mint
A user deposits €2 equivalent in ETH on Ar-
bitrum One. The protocol treasury triggers a
procurement order. A registered treasury agent
physically purchases a marca da bollo at an au-
thorized tabaccheria, scans it at 600 DPI, extracts
the serial number via OCR, and submits the
attestation bundle (image hash, serial, times-
tamp, agent signature) to the Stamp Verification
Pipeline. Upon validation, the stamp is trans-
ferred to the vault, itsmetadata is pinned to IPFS
and Arweave, and 1 $BOLLO is minted to the
user’s address.

3.2.2 Legacy Deposit
Italian residents holding unused stamps may
initiate a Legacy Deposit via the protocol’s web
interface. The user receives a pre-paid tracked
shipping label (Poste Italiane Raccomandata 1) and
mails the physical stamps to Bollo Custodia S.r.l.
Upon receipt, each stamp undergoes the same
verification pipeline. Valid stamps are vaulted;
$BOLLO tokens are minted 1:1 to the user’s des-
ignated wallet.
This mechanism directly addresses the stranded
stamp problem described in Section 2. It trans-
forms a filing cabinet liability into a yield-
bearing on-chain asset.

3.3 Stamp Verification Pipeline
Each stamp undergoes amulti-stage verification
process, internally designated as the Antani Ver-
ification Framework (AVF):4

1. High-resolution scan (600 DPI, lossless
TIFF)

4Named after the protocol’s internal development co-
dename. The Antani framework implements a dual-
attestation model with Byzantine fault tolerance for stamp
authenticity disputes.

2. Serial number extraction via custom OCR
model trained on Istituto Poligrafico e Zecca
dello Stato typefaces

3. Cross-reference against known serial
ranges published by Agenzia delle Entrate

4. Duplicate detection against the protocol’s
internal stamp registry (Merkle tree of all
vaulted serial numbers)

5. Agent co-signature (2-of-3 multisig among
verification agents)

6. Oracle submission—verified stamp count
is pushed to the Chainlink PoR adapter

7. Metadata pinning— stamp scan and attes-
tation data are pinned to IPFS (Pinata) and
Arweave for redundancy

The pipeline is designed to process up to 500
stamps per business day. Surge capacity during
scadenze fiscali (tax deadlines) is provisioned via
partnershipwith three additional verification fa-
cilities in Turin, Bologna, and Padova.

3.4 Smart Contract Architecture
The core protocol is implemented as an ERC-20
token with mint/burn privileges controlled by a
TimelockController and a StampVaultManager
contract. The deployment uses OpenZeppelin’s
TransparentUpgradeableProxy pattern to allow
governance-approved upgrades.
Key contracts are summarized in Table 1.
All contracts are verified on Arbiscan and have
undergone a full audit by CertiK (Report ID:
BOLLO-2025-Q3, Security Score: 94/100, 0 criti-
cal findings).

4 Peg Stability Mechanism
4.1 Intrinsic Floor
Unlike algorithmic stablecoins, $BOLLOderives
its peg from a physical reality: each token is re-
deemable for a €2 marca da bollo, an instrument
whose face value is fixed by Italian statute. The
peg is not maintained by an algorithm — it is
maintained by the Repubblica Italiana.
We define the intrinsic value V of one $BOLLO
token as:

VBOLLO = Vstamp − fexit = 2.00− 0.006 = €1.994

where fexit is the 0.3% redemption fee. The ef-
fective floor is therefore €1.994.
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Table 1: Core smart contracts deployed on Arbitrum One.

Contract Address Description
BolloToken 0x4B0...11o ERC-20 with controlled mint/burn
StampVaultManager 0x7aB...c3d Mint authorization + PoR integration
veBolloGovernor 0x9eF...a1b Governance (OpenZeppelin Governor + Timelock)
RedemptionRouter 0x2cD...f8e Burn + redemption fee logic

4.2 Arbitrage Loop
If $BOLLO trades below €2.00 on secondary
markets:
1. Arbitrageur buys $BOLLO at discount
2. Burns $BOLLO via RedemptionRouter
3. Receives physicalmarca da bolloworth €2.00
4. Profit: 2.00− Pmkt − fexit

If $BOLLO trades above €2.00:
1. Arbitrageur deposits ETH equivalent to

mint new $BOLLO at €2.00
2. Sells $BOLLO on secondary market at pre-

mium
3. Profit: Pmkt − 2.00− fgas

This creates a tight band around the €2.00 peg,
bounded by gas costs and redemption fees.

4.3 Comparative Analysis
A comparative overview of peg mechanisms
across major pegged assets is presented in Table
2.

5 Tokenomics
5.1 Supply Mechanics
$BOLLO has a hard-capped maximum supply
of 100,000,000 tokens, enforced at the contract
level (maxSupply is immutable). However, to-
kens can only be minted when backed by a ver-
ified stamp in the vault. The effective supply is
therefore constrained not by the cap, but by the
physical availability of marche da bollo.
As of February 2026, circulating supply stands
at approximately 14,200,000 $BOLLO, backed by
14,200,000 stamps in custody.

5.2 Allocation
The token allocation is detailed in Table 3.

5.3 veBOLLO Governance
Protocol governance follows the vote-escrow
model pioneered by Curve Finance [3]. Users

lock $BOLLO for up to 4 years to receive ve-
BOLLO, a non-transferable governance token
that confers:
• Voting power on Bollo Improvement Pro-
posals (BIPs)

• Boosted staking yields (up to 2.5×)
• Revenue share from protocol fees

The lock duration determines voting weight lin-
early: 1 $BOLLO locked for 4 years yields 1 ve-
BOLLO; locked for 1 year yields 0.25 veBOLLO.

6 Yield Generation
6.1 Sources of Real Yield
The $BOLLO protocol generates yield from
three sources:
1. Redemption fees: 0.3% on every

burn/redemption, collected in ETH.
2. Protocol swap fees: 0.05% on all

BOLLO/ETH trades on the native Camelot
V3 pool.

3. Legacy Deposit processing fees: €0.50 flat
fee per stamp deposited via mail, covering
verification and custody onboarding costs.

Total protocol revenue is distributed weekly:

Rw =
∑
i

fr,i +
∑
j

fs,j +
∑
k

fd,k

where fr, fs, and fd denote redemption, swap,
and deposit fees respectively.
Of this, 80% is distributed to veBOLLO holders
and 20% flows to the DAO treasury.

6.2 Sustainability
Critically, yield is not generated through infla-
tionary token emissions. There is no “printer.”
Every unit of yield originates from economic ac-
tivity within the protocol —minting, trading, or
redeeming stamps. This positions $BOLLO as
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Table 2: Peg mechanism comparison across major pegged assets. $BOLLO is the only asset redeemable for a
physical government-issued fiscal instrument.

Property USDC DAI $BOLLO
Collateral type USD bank reserves Mixed crypto/RWA Physical revenue stamps
Issuer jurisdiction United States Decentralized Italian Republic
Redeemable for USD (bank wire) Via PSM module Physical marca da bollo
Backing ratio 1:1 ≥1:1 (overcoll.) 1:1 (physically verified)
Collateral audit Monthly attestation On-chain On-chain + physical audit
Affixable to invoice No No Yes
Sovereign guarantee No No Italian Republic

a real yield protocol in the strictest sense of the
term.
The annual percentage yield (APY) for ve-
BOLLO stakers is currently approximately
16.88%, driven primarily by high mint volume
as Italian holders onboard legacy stamps.

7 Security and Risk Analysis
7.1 Smart Contract Risk
All core contracts have been audited by Cer-
tiK (Q3 2025). The audit identified 2 medium-
severity and 5 low-severity findings, all ofwhich
were resolved prior to mainnet deployment.
Continuous monitoring is provided via CertiK
Skynet. An additional audit by Trail of Bits is
scheduled for Q2 2026.
A bug bounty program is active on Immunefi
with a maximum payout of $200,000 for critical
vulnerabilities.

7.2 Custody and Physical Risk
Physical stamps are stored in the Bollo Custodia
S.r.l. facility in Milan under the following con-
ditions:
• Temperature: 18°C ± 2°C (constant)
• Relative humidity: 45% ± 5% RH
• Fire suppression: Inert gas (Novec 1230)
system

Table 3: Token allocation breakdown.

Category Share
Public Mint (stamp-backed) 60%
Liquidity provision (Camelot V3) 15%
Treasury / DAO 10%
Team (2-year linear vesting) 8%
Airdrop / LP incentives 5%
Bug bounty (Immunefi) 2%

• Access control: Biometric + 2-person rule
• Insurance: Covered via Nexus Mutual on-
chain cover pool (up to €5M)

Residual risks include physical degradation due
to unforeseen environmental events, pest dam-
age, and facility compromise. These are miti-
gated by geographic diversification (secondary
vault in Turin operational Q3 2026) and compre-
hensive insurance coverage.

7.3 Regulatory and Compliance Risk
7.3.1 EU MiCA Regulation
The Markets in Crypto-Assets Regulation (EU
2023/1114) establishes a framework for crypto-
asset issuance and service provision within the
EU. $BOLLO is structured as an asset-referenced
token under MiCA Title III. Bollo Custodia S.r.l.
is in the process of obtaining authorization from
CONSOB (the Italian securities regulator) as a
crypto-asset issuer.

7.3.2 Italian Fiscal Law
The marca da bollo is governed by D.P.R.
642/1972. The protocol’s activities — purchas-
ing, holding, and redistributing stamps — do
not constitute fiscal evasion, as the stamps are
used for their intended purpose (or held in re-
serve for future use). The protocol maintains
full records suitable for inspection by the Agen-
zia delle Entrate or the Guardia di Finanza.

7.3.3 Guardia di Finanza Alignment
We note that the $BOLLO protocol significantly
improves fiscal traceability relative to the status
quo. Under the current system, stamps are pur-
chased with cash at a tabaccheria, placed in a
drawer, and are effectively invisible to fiscal au-
thorities. Under $BOLLO, every stamp has:
• A verified serial number committed on-
chain
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• A high-resolution scan pinned to perma-
nent storage

• A complete provenance chain from pur-
chase through custody

• Real-time reserve verification via Chainlink
oracle

We submit that the Guardia di Finanza should re-
gard the protocol as a net positive for fiscal trans-
parency. The on-chain audit trail of $BOLLO
surpasses any existing mechanism for tracking
revenue stamp inventory. We welcome engage-
mentwith theGdF and have proactively submit-
ted documentation to the Nucleo Speciale Entrate
for review.5

7.3.4 Black Swan: Abolition of the Marca da Bollo
The most severe exogenous risk to the protocol
would be the complete abolition of the marca da
bollo by the Italian legislature. We assess this
risk as negligible. The imposta di bollo has ex-
isted in some form since the unification of Italy
(1861). D.P.R. 642/1972 has survived over 50
years of legislative activity, multiple constitu-
tional reforms, the introduction of the Euro, and
the digital transformation of public administra-
tion. Italian bureaucracy does not delete legacy
systems; it layers new ones on top. The proba-
bility of full repeal within the protocol’s opera-
tional horizon approaches zero.

8 Governance
8.1 DAO Structure
The Bollo DAO operates through the
veBolloGovernor contract, implementing
OpenZeppelin’s Governor framework with
a TimelockController (48-hour delay). Any
veBOLLO holder may submit a Bollo Improve-
ment Proposal (BIP).

8.2 Proposal Categories
Governance proposal types and their parame-
ters are listed in Table 4.
A notable pending proposal: BIP-012: Expand
Accepted Collateral to Include €16 Marca da
Bollo for Atti Notarili, which would introduce
a second collateral tier for higher-denomination

5As of the date of publication, we have not received a re-
sponse. We interpret this as tacit approval, consistent with
the well-known velocity of Italian administrative proceed-
ings.

stamps used in notarial and public administra-
tion contexts.

9 Roadmap
The protocol roadmap is summarized in Table 5.

10 Conclusion
For decades, Italian professionals have accumu-
latedmarche da bollo as a hedge against fiscal un-
certainty — a rational response to an enforce-
ment regime that penalized administrative gaps
more harshly than administrative excess. The
transition to electronic invoicing renderedmuch
of this accumulated stock economically inert, yet
the stamps retain their full face value and legal
validity.
$BOLLO transforms this dormant capital into
productive, yield-bearing, on-chain collateral. It
bridges the gap between one of Europe’s old-
est fiscal traditions and the cutting edge of de-
centralized finance. Every token is backed by
a physical stamp. Every stamp is verified,
vaulted, and visible on-chain. The peg is main-
tained not by algorithms, but by the enduring
reality of Italian bureaucracy.
We invite holders of stranded marche da bollo to
participate in the protocol. Your drawer full of
stamps is no longer a sunk cost. It is a portfolio.
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Table 4: BIP proposal categories, quorum requirements, and timelock delays.

Type Quorum Timelock Example
Parameter change 5% of veBOLLO 48 hours Adjust redemption fee from 0.3% to 0.25%
Treasury spend 10% of veBOLLO 72 hours Fund secondary vault facility in Turin
Collateral expansion 15% of veBOLLO 7 days Add €16 marca da bollo for atti notarili
Emergency action 1% of veBOLLO None Pause minting during exploit

Table 5: Protocol development roadmap and current status.

Quarter Status Milestone
Q3 2025 Complete Genesis mint on Arbitrum One, CertiK audit

(94/100), initial liquidity on Camelot DEX
Q4 2025 Complete veBOLLO governance launch, Chainlink Proof-of-

Reserve integration, single-sided staking vaults
Q1 2026 Active Cross-chain expansion to Base and Optimism via

LayerZero OFT standard
Q2 2026 Planned Bollo Card™ (Visa debit), physical vault audit by

Deloitte Italia
Q3 2026 Planned Secondary custody vault (Turin), €16 marca da bollo

collateral tier
Q4 2026 Planned Bollo Lending Protocol— isolatedmarkets via Aave

V3 fork, 85% LTV
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