Digital Finance

Learning Objectives: Understand global payment infrastructure: SWIFT, SEPA, ACH, real-time systems — Analyze SWIFT messaging protocols and
correspondent banking networks — Evaluate alternatives to SWIFT: instant payment systems, blockchain — Comprehend cross-border payment challenges and
emerging solutions



Payment Rails Landscape

Domestic Systems International Systems
® ACH (US) ® SWIFT
® SEPA (Europe) ® Correspondent banking
® BACS/Faster Payments (UK) ®* TARGET2 (EU)
® CHIPS (US large value) ® CIPS (China)
® (See full lecture for details) ® (See full lecture for details)

Global Volume: 700B+ non-cash transactions annually, $2 quadrillion value

This concept is fundamental to understanding Payment Rails.
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Payment System Characteristics

Real-Time Gross Settlement (RTGS) Deferred Net Settlement (DNS)
® Immediate finality ® Batch processing
® High value payments ® Netting efficiency
® Central bank operated ® Lower cost
® Fedwire, TARGET2, CHAPS ® ACH, BACS, SEPA (some)

Instant Payments: Real-time retail, 24/7/365 availability, irrevocable

This concept is fundamental to understanding Payment Rails.



SEPA Overview

Coverage: 36 countries, 500M+ citizens, euro-denominated payments

SEPA Instruments Key Features

® SEPA Credit Transfer (SCT)

® SEPA Instant Credit Transfer (SCT Inst)
® SEPA Direct Debit (SDD)

® SEPA Card Framework

Volume: 46B SEPA transactions (2023), 80% SCT, 20% SDD

This concept is fundamental to understanding Payment Rails.

Uniform pricing (domestic = cross-border)
IBAN/BIC identifiers

ISO 20022 messaging

T+1 settlement (SCT)

(See full lecture for details)



SEPA Credit Transfer

Use Cases: Salaries, invoices, person-to-person, e-commerce

Process Flow Technical Details
@ Originator submits to bank ® Maximum 999,999,999.99 EUR
@ Bank validates IBAN ® pain.001 XML message
© Routing via clearing house ® EPC Rulebook compliance
Q Settlement in T+1 ® IBAN validation (checksum)
O (See full lecture for details) ® (See full lecture for details)

Infrastructure: EBA Clearing (RT1, STEP2), TARGET2, local CSMs

This concept is fundamental to understanding Payment Rails.



SEPA Instant Credit Transfer (SCT Inst)

Launch: November 2017, adoption accelerating (2024: 80% coverage)

Specifications Use Cases
® 10-second processing ® P2P transfers
® 24/7/365 availability ® E-commerce checkout
® 100,000 EUR limit ® Bill payments
® |rrevocable settlement ® Request-to-pay

® (See full lecture for details) (See full lecture for details)

Adoption: 11B SCT Inst (2023), growing 70% YoY, mandatory for EU banks (2025)

This concept is fundamental to understanding Payment Rails.



SEPA Direct Debit

Purpose: Recurring payments (subscriptions, utilities, insurance)

SDD Core (B2C) SDD B2B (Business)
® Consumer protection ® No refund right
® 3-week refund right ® Bank verification
® Pre-notification required ® D-1 submission
® D-1 submission ® Mandate management

Mandate: Signed authorization, unique mandate reference (UMR), IBAN, creditor 1D

This concept is fundamental to understanding Payment Rails.



ACH Network (United States)

Operator: Nacha (National Automated Clearing House Association)

ACH Transaction Types Use Cases
® ACH Credit (push) ® Direct deposit payroll
® ACH Debit (pull) ® Bill payments
® Same-Day ACH ® Business-to-business
® International ACH (IAT) ® Tax refunds
® (See full lecture for details)

Volume: 31B transactions (2023), $76 trillion value

This concept is fundamental to understanding Payment Rails.



Key Takeaways

@ Understand global payment infrastructure: SWIFT, SEPA, ACH, real-time systems
@ Analyze SWIFT messaging protocols and correspondent banking networks
© Evaluate alternatives to SWIFT: instant payment systems, blockchain

© Comprehend cross-border payment challenges and emerging solutions

Bottom Line: Payment Rails is transforming how financial services operate and compete.

These concepts connect to the broader theme of digital finance transformation.



Payment Rails in Visual Perspective

Technology view Application view Future view

Visual representations help reinforce key concepts of payment rails.



Concrete Examples: Making It Real

Technical Examples Industry Leaders
® Example implementation in practice ® Company A: Implementation approach
® Measured outcomes and metrics ® Company B: Use case and results
® Industry benchmark comparison ® Company C: Lessons learned
Case Study Market Data
® Real-world deployment scenario ® Market size and growth rate
® Quantifiable results achieved ® Adoption trends by region

® Future projections

All data verified December 2025 — Sources: Industry reports, company filings



Q1. What is the primary purpose of payment rails?
A) Increase efficiency  B) Reduce costs  C) Improve access D) All of the above
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Quiz Questions (1-5)
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Quiz Questions (6-10)

Q6. How has payment rails evolved over the past decade?
A) Rapid growth  B) Steady expansion ~ C) Market consolidation D) All of the above
Answer: D — The evolution has involved multiple trends.

Q7. What metric best measures success in payment rails?
A) User adoption  B) Revenue growth  C) Cost reduction D) All can be relevant
Answer: D — Success metrics depend on specific goals.

Q8. Which region leads in payment rails adoption?
A) North America  B) Europe  C) Asia-Pacific D) Varies by segment
Answer: D — Leadership varies by specific market segment.

Q9. What is the future outlook for payment rails?
A) Continued growth  B) More regulation  C) Increased competition D) All of the above
Answer: D — Multiple trends will shape the future.

Q10. What is a key takeaway about payment rails?
A) Technology is transforming finance  B) Regulation is increasing  C) Adoption is accelerating
Answer: D — All these trends are interconnected.

D) All of the above



