
Traditional Financial Infrastructure: The Plumbing Paradox
Every transaction you make depends on invisible architecture that most bankers have never seen — and that

invisibility is both its greatest strength and its greatest risk

Digital Finance



Why Does Every Payment You Make Depend on Architecture Nobody Sees?

CCP (Central Counterparty, also called a clearing house) = an entity that interposes
itself between buyer and seller after a trade is agreed, becoming the buyer to every seller
and the seller to every buyer; if one side defaults, the CCP absorbs the loss rather than
letting it propagate.
Situation: Every tap, transfer, and trade you make passes through invisible layers —
core banking engines, clearing houses, settlement systems, correspondent networks.
These layers were built decades ago and still carry the vast majority of global value.

Complication: This invisibility creates a dangerous knowledge gap. Strategic decisions
about fintech, digital currencies, and payment innovation are routinely made by people
who have never traced a single transaction through the full stack. They debate
“disruption” without knowing what they are disrupting.

Question: What does the architecture actually look like — from ledger to settlement —
and why does understanding it matter for anyone who wants to build, regulate, or invest
in financial technology?

Today’s arc:

• How a card tap becomes money (authorization, clearing, settlement)
• The general ledger as the single source of truth
• Core banking engines and how they share the ledger
• Netting, gross settlement, and the liquidity tradeoff
• SWIFT as messaging (not money movement)
• Herstatt risk and the architecture of safety

BANK
“I want to disrupt
banking!”

PLUMBING

“Have you looked at
what’s underneath?”

“...underneath?”

The Plumbing Paradox: the less visible the infrastructure, the more dangerous the ignorance.
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What Actually Happens Between Tapping Your Card and the Merchant Getting Paid?

When you tap your card, the terminal shows “approved” in under a second.
But the merchant does not have your money. That “approved” was an
authorization — a promise, not a payment.

The real sequence:

• You tap — your issuing bank receives an authorization request via the
card scheme’s network (e.g. Visa, Mastercard)

• Issuing bank approves — checks your balance, places a hold, sends
approval back through the scheme to the acquiring bank

• Hours or days later: Clearing — the card scheme calculates what
every bank owes every other bank across all transactions

• Later still: Settlement — actual money moves between banks,
typically through central bank accounts

Key insight: Authorization, clearing, and settlement are three separate

events, separated by hours or days. The instant “approved” on the

terminal is a message, not money.
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The instant “approved” on the terminal is a promise. The actual money arrives much later.
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What Is the Ledger, and Why Is It the Most Important Object in All of Finance?

The general ledger is the single source of truth for every financial institution. Every
transaction is recorded as a debit–credit pair. Double-entry bookkeeping is not merely
an accounting convention — it is a data integrity mechanism. If debits do not equal
credits, something is wrong.

Account types and their architectural purpose:

• Customer accounts — deposits, loans, investment positions. These are the
products clients interact with directly.

• Internal accounts — suspense (unresolved items), profit and loss, control
accounts. These exist for the bank’s own bookkeeping.

• Nostro / vostro accounts — positions held at correspondent banks. A nostro is
“our account at their bank”; a vostro is “their account at our bank.” These are
architectural roles that enable cross-border payments.

Correspondent banking = a domestic bank holds an account at a foreign bank (the
correspondent) and routes cross-border payments through it; the chain can involve two
or three correspondents, each adding delay and fees.

Every account type serves a distinct architectural purpose. The ledger holds them all in

one unified structure where every entry must balance.

Debit Credit

Cash (increase) Revenue (increase)

Expense (increase)Cash (decrease)

Receivable (increase)Interest income

Debits = Credits (always)

Salary received

Rent paid

Interest accrued

Every financial system on earth, from a village money lender to a central bank, runs on the same principle: debits must equal credits.
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How Does a Core Banking System Turn the Ledger into Products You Can Actually Use?

A core banking system is a collection of product engines — modular
subsystems — all reading from and writing to the same general ledger.

The engines:

• Deposits — savings accounts, current accounts, interest calculation,
dormancy rules

• Lending — loans, amortization schedules, collateral management,
arrears handling

• Payments — initiation, routing, status tracking across domestic and
international rails

• FX — currency conversion, position keeping, hedging
• Fees — pricing rules, billing cycles, revenue allocation

Key architectural insight: Engines share the ledger but operate

independently. This modularity is why banks replace core systems

engine-by-engine rather than all at once — and why “rip and replace”

projects so often fail.

GENERAL
LEDGER

Deposits

Lending Payments

FX Fees

The ledger is the hub. Product engines are the spokes. This is the architecture of every bank.
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What Are the Three Things That Must Happen Before Money Actually Moves?

Every payment — card, wire, direct debit — passes through three distinct
stages before value actually transfers.

Stage one: Initiation
The payer creates a payment instruction. This is a message, not money. It
says “I want to pay X to Y.” Nothing has moved yet.

Stage two: Clearing
The instruction is exchanged between the banks involved. Net positions are
calculated — who owes whom, and how much. Still no money has moved.
This is bookkeeping between institutions.

Stage three: Settlement
The actual transfer of value, typically at the central bank level. Settlement
delivers finality — once settled, the payment cannot be reversed. This is
the moment risk disappears.

The gap: Risk lives between clearing and settlement. The longer that gap,

the greater the exposure. Different systems handle these stages at different

speeds and with different guarantees.

INITIATION

Message created

CLEARING

Instructions exchanged,
nets calculated

SETTLEMENT

Value transferred
with finality

Settlement
Risk

Initiation is a request. Clearing is a promise. Settlement is the truth.
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Why Don’t Banks Settle Every Transaction Individually?

If Bank A owes Bank B for hundreds of payments and Bank B owes Bank
A for hundreds more, settling each one individually is enormously wasteful.
The solution: netting.

Bilateral netting: Two banks calculate the difference between what they
owe each other and settle only the net amount. Simple, but limited to pairs.

Multilateral netting: A clearing house nets all banks simultaneously. Each
participant settles a single net amount with the clearing house rather than
settling individually with every counterparty.

Why this matters: Netting is a liquidity optimization mechanism. It allows
the financial system to function with a fraction of the liquidity it would
otherwise require.

The tradeoff: Netting introduces delay — transactions are batched before

settlement. Gross settlement (RTGS, Real-Time Gross Settlement: each

payment settled individually and instantly in central bank money, e.g.

TARGET2 in the euro area, Fedwire in the US, SIC in Switzerland)

eliminates that delay but demands far more liquidity. Every system makes

this choice.

Without Netting

A B

C

With Multilateral Netting

A B

C

CCP

Netting is the reason the financial system can function with a fraction of the liquidity it would otherwise need.
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What Does SWIFT Actually Do — and What Does It NOT Do?

The misconception: SWIFT moves money.

The truth: SWIFT (Society for Worldwide Interbank Financial
Telecommunication, a Belgian cooperative based in La Hulpe, serving
11,000+ institutions in 200+ countries) is a messaging system. It moves
standardized payment instructions between banks. Not a single cent passes
through SWIFT itself.

What SWIFT does:

• Provides a standardized message format understood by banks
worldwide

• Routes messages securely between institutions
• Assigns unique bank identifiers (BIC codes) for addressing
• Enables correspondent banking by connecting banks that have no

direct relationship

What SWIFT does NOT do:

• Hold money or maintain accounts
• Move funds between banks
• Guarantee that settlement will occur
• Set exchange rates or determine fees

Actual money movement happens through correspondent banking:

hub-and-spoke networks of intermediary banks that hold accounts with

each other.

Message Layer (SWIFT)

Bank A Bank B

SWIFT message

Money Layer (Correspondent)

Bank A’s
account at
Hub Bank

Hub Bank
Bank B’s
account at
Hub Bank

Actual money movement

SWIFT sends the letter. The postal service is something else entirely.
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What Happens When One Side of a Trade Delivers but the Other Side Does Not?

Herstatt risk is named after Bankhaus Herstatt (Cologne, Germany), closed by
regulators on 26 June 1974 mid-way through settling foreign exchange trades. The
bank had received Deutschmarks in Europe but had not yet delivered US dollars in New
York — the time zone gap meant one leg completed and the other did not.
Counterparties who had already paid received nothing.

The architectural flaw: FX settlement was sequential, not simultaneous. One currency
settled hours before the other, creating a window of exposure.

The solution: CLS (Continuous Linked Settlement Bank, headquartered in New York,
US; operating since 2002, settling 18 major currencies) introduced
payment-versus-payment (PvP). Neither side receives its currency until both sides have
delivered. The window of risk is eliminated by design, not by trust.

Systemic risk = the risk that failure at one institution propagates through
interconnected counterparties and markets, causing cascading losses that no single actor
could contain alone.

Broader lesson: Settlement architecture is risk management. The Herstatt failure

taught the world that settlement timing is not an operational detail — it is a systemic

risk factor. Every modern clearing and settlement reform traces back to this insight.

Before CLS

Bank A Bank B

EUR sent ✓

USD not sent
X

With CLS

Bank A CLS Bank B

EUR USD

Both complete or neither

Herstatt risk taught the world that settlement timing is not an operational detail — it is a systemic risk factor.
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Why Does Understanding This Architecture Change How You Think About Fintech?

The trust hierarchy of money:

Central bank money sits at the base. These are reserves held at the central
bank — settlement is final, irreversible, and backed by the sovereign.
Central banks are both the ultimate settlement institution and the lender of
last resort.

Commercial bank money sits above. Your deposit is a promise from a
commercial bank, backstopped by deposit insurance and regulation but not
by the central bank directly.

Wallet and app money sits at the top. PayPal (US) balances, prepaid
cards, e-money (an EU-regulated category under the E-Money Directive,
2EMD 2009/110/EC) — these are promises from non-bank entities, with
weaker guarantees and different regulatory protections.

For fintech builders: Every payments app, every digital wallet, every
stablecoin must connect to this stack somewhere. “Disrupting banking”
without understanding the trust hierarchy is redesigning a house without
knowing where the foundations are.

CBDCs (Central Bank Digital Currencies — central-bank-issued digital

money; pilots underway: e-CNY in China, Digital Euro in the EU,

FedNow-adjacent design work in the US), stablecoins, and blockchain

settlement are all attempts to redesign this hierarchy — not escape it.
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Every layer of fintech innovation sits on top of this trust hierarchy. Understanding it is not optional.
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Can You Trace the Invisible Architecture Behind Your Last Transaction?

Challenge

Pick your most recent non-cash payment. Trace the invisible
architecture:

Identify every institution involved:

• Who issued your card or account?
• Which scheme or network carried the message?
• Who acquired the payment on the merchant’s side?
• Which clearing house netted the positions?
• Where did final settlement occur?

Classify the stages:

• When was initiation? When was clearing? When was settlement?
• Was settlement gross or net? Real-time or deferred?
• At what moment did finality occur?

Debate prompt: “Should central banks offer accounts directly to citizens — bypassing
commercial banks entirely?”

DeFi (Decentralised Finance) = financial services — lending, trading, derivatives, insurance — delivered

on-chain via smart contracts, without banks or brokers acting as intermediaries.

Connecting forward: CBDCs, stablecoins, and DeFi protocols are all proposals to

reshape this architecture. Understanding the current stack is prerequisite to evaluating

what comes next.

Ledger
Clearing

Settlement

“There are LAYERS
down here!”

“Now you’re ready
to disrupt.”

Plumbing: Ledger

¿ Clearing ¿ Settlement

You cannot redesign what you do not understand. Now you understand the plumbing.
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