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Review:  Banks are a Bundle of Financial 
Services
• What a Bank  Does
• Makes Loans
• Takes Deposits
• Initiate & Receives Payments
• Facilitates Investments
• Ancillary Services  
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What’s Old:

The Existing Structures for Payments in the US



US Payment Systems

•What is a Payments 
System?: A system 
that facilitates the 
transfer of funds 
between or among
participants
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Payment System
A Method to Amend and Record Entries on Ledgers for Money  

Authorizing, Clearing and Recording Final Settlement

Image by ajmexico on flickr. CCBY

Personal Check  
Thomas Jefferson  
1809

Western Union  
Telegram
1873
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Telex
1950s – 1970s
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https://www.flickr.com/photos/15587432%40N02/4669611994


Financial Ledgers
Record Economic Activity and Financial Relationships  

Record Transactions and Accounts

Personal Ledger  
George Washington  
1747

Proto Cuneiform  
Uruk, ca 3000 B.C IBM 360

1961
\.
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Credit Cards

Charge Plates &  
Credit Coins
Late 1880s – 1960s

Image is in the public domain.
First Bank Card  
Charge-It
First National Bank  
Brooklyn, 1946

Term ‘Credit Card’  
Edward Bellamy’s  
Science Fiction  
‘Looking Backward’  
1887

Merchant Credit Cards
Late 1920s – 2000s 9



Credit Cards

First General Merchant Card American Express Bank of America
Diners’ Club First Plastic Card First General Purpose
1949 1959 Credit Card

1966
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Credit Card Processing

Slide Card Imprinter Visa Imprinter Payment
Terminal

1950s 1979 2018
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Modern Payment Systems

Digital wallets:
Apple Pay  
Android Pay  
Amazon Pay
Facebook Payments

Visa Checkout  
MasterPass  
PayPal  
Venmo

Samsung Pay  
Alipay
Chase Pay  
Other Pay […]

Merchant  
Bank

Acquirer

Access  
method
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Consumer  
2

Consumer  
1 Issuing  

Bank Merchant

Financial instrument
Bank account  
Debit Card  
Credit Card  
Prepaid Card  
Others

Networks & PSPs
Visa/Mastercard/etc.

First Data/Stripe/etc.

ACH

Other

Cryptocurrency (Bitcoin)



US Payment Systems

• Two Types of US Payments Systems:

• "Large-value payment systems" (LVPS)
• Funds transfer system that typically handle large-value payments  and 

time-critical payments
• In the U.S., LVPS’s are operated by both private sector and public 

sector entities

• Retail Payment Systems
• Funds transfer system that typically handles a high volume  of relatively 

low-value payments
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Our Focus 
Today



US Payments 
Governance
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For Context: US Large Value Payment Systems –
FedWire

• Fedwire Funds and Fedwire Securities
• Real-time gross settlement (RTGS) system operated by the Federal  

Reserve
• Participants: Federal Reserve Bank account holders
• A depository institution that maintains an account at a Federal Reserve  

Bank is allowed to be a Fedwire Funds participant
• Institutions send funds, in central bank money, for their own  

accounts and on behalf of customers
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For Context: US Large Value Payment systems –
NSS, CHIPS and CLS

• Fed National Settlement Service (NSS)
• Multilateral settlement service operated by the Federal Reserve

• ▫ Agent submits an electronic file of net positions. Debit positions deducted from participant 
account. Then, credits are processed

• Agents: CCPs, SSSs, and LVPS
• Participants: Federal Reserve account holders

• Clearing House Interbank Payment Systems (CHIPS)
• U.S. dollar funds transfer system operated by TheClearing  House
• Participants: Must reside in the US and be subject tosupervision by US state or federal banking supervisors.

• Continuous Linked Settlement Bank (CLS)
• Bilateral FX settlement system for 17 currencies
• ▫ Payment-versus-payment (PvP)

• Participants: Large financial institutions
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US Retail Payment Ecosystem

• Retail payment systems
• Funds transfer system that typically handles a high volume  of relatively low-value

payments
• Retail payments are mainly made by consumers and between  businesses to 

purchase goods and services

• In U.S., retail payment systems are operated by both the private sector and public  
sector:

• Cash
• ACH (eg. FedACH and EPN)
• Check Clearing (eg. Fed, SVPCo, Viewpoint)
• Credit (e.g., VISA/MC/AMEX/DSC)
• Debit Card Systems (Pulse, NYCE, MAC, Tyme, SHAZAM, STAR)
• Prepaid Cards (on debit rails) 16

https://en.wikipedia.org/wiki/Pulse_(interbank_network)
https://en.wikipedia.org/wiki/NYCE
https://en.wikipedia.org/wiki/Money_Access_Center
https://en.wikipedia.org/wiki/Tyme
https://en.wikipedia.org/wiki/SHAZAM_(interbank_network)
https://en.wikipedia.org/wiki/STAR_(interbank_network)


How Do US Consumers Pay for Things?
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• Consumer Spend by Method

• Cash Losing Ground
• Credit/Debit Majority
• COVID Impact



The Retail Payments Ecosystem:  Cash

• Less than 8% of payments volume and falling
• Dominant still for lowest value payments
• Heavy use by low-income and unbanked
• Anonymous
• Great for illegal activities
• Immediate-no latency
• Holder holds risk of loss, theft or counterfeit
• No way to stop payment
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The Retail Payments Ecosystem:  Checks

• Around 10% of payments volume and falling
• Dominant still for oldest population
• Risks include

• Insufficient funds (NSF/OD)
• Forgery
• Unauthorized Issuance

• Latency in “clearing and settlement process” sill survives despite legislative efforts
• Move funds from payor’s account at bank to payee’s account at bank by debiting and 

crediting banks’ accounts at Federal Reserve
• ? Day delay
• Hurts low-income consumers the most

• Payor has risk of loss from alterations and fraud
• Payment can be stopped prior to settlement
• Negotiable instruments under UCC Article 4
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The Retail 
Payments 
Ecosystem:  
Check 21 
Truncation 
through ACH
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Review: Bank Special Legal Advantages and 
Costs

• The Price of the Bank Charter?
• Capital & Liquidity Requirements
• Special Obligations:  e.g., CRA
• Failure Backstop
• Comprehensive Oversight & 

Regulation
• = Much Higher Cost Structure

• How a Bank Does it
• Charter from US or State Creates 

Various preferences in Law
• Preemption/exportation
• Setoffs etc.

• Deposit Insurance from FDIC
• Cheap & Stable Funding
• Security for Customers

• Direct Access to Payments System
• Initiate and Receive Payments
• Prevent Non-Bank Competition

• Broker-Dealer and/or Asset 
Management subsidiaries

21

Questions?
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The Retail 
Payments 
Ecosystem:  
Cards
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Credit Card Transaction Participants
• Cardholder: While this is pretty self-explanatory, there are two types of cardholders: a “transactor” who 

repays the credit card balance in full and a “revolver” who repays only a portion of the balance while the 
rest accrues interest.

• Merchant: This is the store or vendor who sells goods or services to the cardholder. The merchant 
accepts credit card payments. It also sends card information to and requests payment authorization from 
the cardholder’s issuing bank.

• Acquiring Bank/Merchant’s Bank: The acquiring bank is responsible for receiving payment authorization 
requests from the merchant and sending them to the issuing bank through the appropriate channels. It 
then relays the issuing bank’s response to the merchant.

• Acquiring Processor/Service Provider: This third-party entity is sometimes an arm of the acquiring bank. 
A processor provides a service or device that allows merchants to accept credit cards as well as send 
credit card payment details to the credit card network. It then forwards the payment authorization back 
to the acquiring bank.

• Credit Card Network/Association Member: These entities operate the networks that process credit card 
payments worldwide and govern interchange fees. Examples of credit card networks are Visa, 
MasterCard, Discover and American Express. In the transaction process, a credit card network receives 
the credit card payment details from the acquiring processor. It forwards the payment authorization 
request to the issuing bank and sends the issuing bank’s response to the acquiring processor.

• Issuing Bank/Credit Card Issuer: This is the financial institution that issued the credit card involved in the 
transaction. It receives the payment authorization request from the credit card network and either 
approves or declines the transaction.
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Deep Dive:  
Credit Card 
Authorization
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Deep Dive:  Credit Card Settlement
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Deep Dive:  Credit Card
Tokenization Enables Mobile Payments
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Credit Card 
Processing Fees for 
Merchants are High in 
the US but not in EU
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Deep Dive: 
Credit Card 
Processing 

Fees & Costs 
1/2

• Depending on the type of merchant and through which platform a good or service is 
delivered (e.g., at the retail store, through e-commerce or by phone), credit card 
processing rates will vary. They usually are charged as flat fees, per-transaction fees 
or volume-based fees. 

• Merchant Discount Rate: Merchants pay this fee for accepting credit card payments 
and receiving service from acquiring processors. It’s usually between 2% and 3% 
(online merchants pay the higher end) — to as much as 5% — of the total purchase 
price after sales tax is added. Also known as a discount fee, this rate comprises 
several components:

• Interchange Fee: The acquiring bank and acquiring processor pay this fee to the 
issuing bank. It is market-based and set by each credit card network (except 
American Express). Visa and MasterCard, for instance, update their interchange rates 
twice per year. Most interchange fees are assessed in two parts: a percentage to the 
issuing bank and a fixed transaction fee to the credit card network. For instance, the 
per-swipe fee might be 2.35% plus $0.15.

• Interchange fees vary and are categorized through a process called “interchange 
qualification,” which determines the rate based on several criteria:
• Physical presence or absence of the card during the transaction
• Processing method used (e.g., swiped, manually entered or e-commerce)
• Credit card company
• Card type (e.g., regular, premium, commercial, rewards or government-issued)
• Merchant’s business type (as determined by merchant category code)
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Deep Dive: 
Credit Card 
Processing 

Fees & Costs 
2/2

ü Assessments: Credit card networks (except American Express) charge this fee for 
transactions that are made with their branded cards. It usually is based on a 
percentage of the total transaction volume for the month. The fee usually is fixed, 
and the merchant’s acquiring bank may not charge a lower rate or negotiate a better 
deal with the merchant. Assessments generally are charged per transaction but can 
vary depending on the pricing model the merchant follows. For instance, Visa might 
charge a 0.11% assessment plus $0.0195 processing or usage fee for each card 
swipe. Assessment amounts may change periodically

ü Markups: Acquiring banks and acquiring processors usually will include a markup 
over interchange fees and assessments partly as profit and partly to cover the cost of 
facilitating credit card transactions. It constitutes between 20% and 25% of total 
card-processing costs. Merchants generally can negotiate the markup with the 
entities that charge them. Markups vary by processor and pricing model. They may 
also include other types of fees.

ü Chargebacks: Customers reserve the right to dispute a charge on their credit card 
billing statement within 60 days of the statement date. When the issuing bank 
receives a complaint from a customer, it charges the merchant between $10 and $50 
as a penalty and for issuing a “retrieval request.” If the merchant doesn’t respond to 
the retrieval request within a certain timeframe, it could incur additional fees. The 
merchant may appeal, but the process is long and likely to favor the customer. If the 
merchant loses, the issuing bank will recover, or charge back, the customer’s 
payment.
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Deep Dive: Credit Card Fees Support 
Rewards

30



Deep Dive:  Credit Card Risk & Regulation

• TILA—Truth in Lending Act
• Withhold payment and challenge charges
• Dispute resolution for billing errors
• Liability for unauthorized transactions capped at $50

• CARD Act
• Imposes substantive limits on card product terms

• Losses for Card-Present transactions fall on issuing bank
• Losses from Card Not-Present (e.g., online) transactions fall on Merchants
• Card Association Rules Govern More than Statutes and Regulations
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Credit Cards Also Drive Some FinTech Models

32

• Cards for Credit Invisibles• Corporate Cards for Startups• Rewards Card for HENRYs



Review: Bank Special Legal Advantages and 
Costs

• The Price of the Bank Charter?
• Capital & Liquidity Requirements
• Special Obligations:  e.g., CRA
• Failure Backstop
• Comprehensive Oversight & 

Regulation
• = Much Higher Cost Structure

• How a Bank Does it
• Charter from US or State Creates 

Various preferences in Law
• Preemption/exportation
• Setoffs etc.

• Deposit Insurance from FDIC
• Cheap & Stable Funding
• Security for Customers

• Direct Access to Payments System
• Initiate and Receive Payments
• Prevent Non-Bank Competition

• Broker-Dealer and/or Asset 
Management subsidiaries

33

Questions?
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Deep Dive:  Debit Point of Sale (POS) Cards

• The same interbank networks that operate the ATM network also operate the 
PIN Debit POS network. 

• Most interbank PIN networks, such as Pulse, NYCE, MAC, Tyme, SHAZAM, STAR, 
and so on, are regional and do not overlap, however, most ATM/POS networks 
have agreements to accept each other's cards.   

• Debit cards in the United States are usually issued with a Visa, 
MasterCard, Discover or American Express logo allowing use of their signature-
based debit networks.

• Much lower interchange revenue/cost (less than 30 bps for PIN debit) than 
credit cards
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Deep Dive: 
Impact of 

“Durbin 
Amendment” 

Limits on Bank 
Partner 

Interchange
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Deep Dive: 
Impact of 

“Durbin 
Amendment” 

Limits on Bank 
Partner 

Interchange

• Created Enormous “Regulatory Arbitrage”
• <$10 Billion Banks are Exempt from 
Durbin
• Can charge “old,” higher interchange rate
• That’s why all FinTech Synthetic Banks 

use small banks as debit providers
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Deep Dive: 
Impact of 

“Durbin 
Amendment” 

Limits on Bank 
Partner 

Interchange

37
--Tanay Jaipuria



Deep Dive:  Debit (POS) Cards
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Deep Dive:  Debit Card Risk and Reg E
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Debit Cards Power Each of the Three Basic 
Synthetic Bank Methods

• Use a Partner Bank or Banks

• Provide Banking Functions Through
a Brokerage CMA

• Hang Debit Card/Payment Functions
on a Nondeposit “account”
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Debit Cards Power FinTech Synthetic Banks
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Debit Cards 
Power FinTech 
Synthetic Banks
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Debit Cards 
Power 
FinTech 
Synthetic 
Banks
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Deep Dive:  Prepaid Debit Cards
• The same networks that operate the credit/debit card networks also 

operate reloadable prepaid debit cards. 
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Deep Dive:  Prepaid Debit Cards
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Deep Dive:  Prepaid Debit Cards
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Prepaid Debit Cards Enable Some FinTech Banking



Prepaid Debit Cards Enable FinTech Banking--Uber



Prepaid Debit 
Cards Enable 
FinTech 
Banking--Uber
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Review: Bank Special Legal Advantages and 
Costs

• The Price of the Bank Charter?
• Capital & Liquidity Requirements
• Special Obligations:  e.g., CRA
• Failure Backstop
• Comprehensive Oversight & 

Regulation
• = Much Higher Cost Structure

• How a Bank Does it
• Charter from US or State Creates 

Various preferences in Law
• Preemption/exportation
• Setoffs etc.

• Deposit Insurance from FDIC
• Cheap & Stable Funding
• Security for Customers

• Direct Access to Payments System
• Initiate and Receive Payments
• Prevent Non-Bank Competition

• Broker-Dealer and/or Asset 
Management subsidiaries
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Questions?
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The Retail Payments Ecosystem:  ACH

• Exchanges batched debit and credit payments between businesses, consumers and 
government accounts at banks
• Pre-authorized recurring payments and non-recurring payments 
• Two systems:  Fed ACH and private Clearing House Payments Company
• Only banks may directly access ACH system

• But nonbanks may use bank’s routing number with bank warranting
\the transactions (synthetic banks like Aspiration do this)

• EFTA and Reg E apply for consumer liability
• NACHA, Fed rules and Treasury ”Green Book” govern intra bank issues
• Cheaper than Visa/MC
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Deep Dive:  ACH
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Deep Dive:  ACH
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Deep Dive:  ACH Risk & Regulation

• EFTA and Reg E
• Withhold payment and challenge
• Dispute resolution for billing errors
• Liability for unauthorized transactions capped at $50
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Same Day ACH is Available But Limited by 
”Bankers Hours”
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ACH Processing
Times
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Many FinTechs Use “Same Day” ACH, But 
Often Charge for It
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ACH Powers Some Non-Card FinTech
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ACH Powers Some Non-Card FinTech
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Other 
Payments 

Innovations

• Mobile Wallets

• SMS

• QR Codes
• SMS

• Tokenization
• Biometrics

• P2P

• Crypto
• Stablecoins
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Review: Bank Special Legal Advantages and 
Costs

• The Price of the Bank Charter?
• Capital & Liquidity Requirements
• Special Obligations:  e.g., CRA
• Failure Backstop
• Comprehensive Oversight & 

Regulation
• = Much Higher Cost Structure

• How a Bank Does it
• Charter from US or State Creates 

Various preferences in Law
• Preemption/exportation
• Setoffs etc.

• Deposit Insurance from FDIC
• Cheap & Stable Funding
• Security for Customers

• Direct Access to Payments System
• Initiate and Receive Payments
• Prevent Non-Bank Competition

• Broker-Dealer and/or Asset 
Management subsidiaries

61

Questions?
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Fast and Slow Payments
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The U.S. still relies 
on antiquated 

payment processing 
technologies while 

other countries can 
process in real time. 
What's the holdup?

• The U.S. still relies on antiquated payment processing technologies while other 
countries can process in real time. What's the holdup?

• “At Bank of America, mobile payments take at least one business day to process. 
SnapCash, SnapChat’s new payment system powered by Square, completes 
transactions in one or two business days; cashing out on Venmo takes the same 
amount of time. With Google Wallet, it takes three or four. All these transactions go 
through the same Automated Clearing House network, or ACH, a system that’s over 
40 years old.

• How it works

• Here’s what happens: When you make an online or mobile payment from a checking 
account, your bank processes your draft request and sends it to the ACH network 
with a batch of others. From there, the draft goes into one of two systems – one run 
by the Federal Reserve or the other, operated by The Clearing House (TCH), which is 
owned by commercial banks. The ACH network then sorts the transaction and makes 
the money available to the recipient, and the payment is complete.

• The process takes one or two business days. And even though the system is 
automated, the machines still keep a banker’s schedule – no holidays, weekends or 
evenings. Why?

• “You’ve got to think about it as a system that was conceived and implemented in the 
’70s,” Elizabeth McQuerry, a former Federal Reserve payments system manager, said 
last year in an interview on National Public Radio.”---Nerd Wallet
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Why Faster Payments?

• “The U.S. payment system is at a critical point in its evolution. Improvements in computing 
speed and information processing allow payments to take place faster than ever before. 
Although innovation is taking place, faster payments solutions are being developed in a 
fragmented way without collaboration across the payment industry or broad adoption across 
the market as a whole.

• Many countries have already upgraded their payment systems to take advantage of 
improvements in technology, allowing payments to be sent within seconds between payers 
and recipients. 

• Given the breadth and complexity of the U.S. market—with over 10,000 depository institutions 
and hundreds of non-bank payment providers—it is more challenging to implement 
improvements to the payments infrastructures in a coordinated way.”

--Faster Payments Task Force
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Real-Time Payments Globally
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Fed Faster 
Payments

66

“Our greatest challenge is not in designing a 24/7/365 system,” she said. “It’s how do 
we migrate such critical infrastructure to that over time while [also] ensuring the safety 
and stability and availability that underpins all these payments systems.”



How Fed Now Will Work

• The FedNow service will be developed as an interbank real-time 
gross settlement system (RTGS) with immediate access to funds 
once a payment message is received. The system will settle 
payments by debiting and crediting an institution’s account(s) 
with the Federal Reserve Banks, similar to how Fedwire works to 
settle “high-value” interbank wires today.

67



What Do Real-Time Payments Bring?
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Real Time Payments
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Real-Time Payments Are Important

70

“Failure to act on faster payments costs 
billions of dollars to working families. The 
slow payments system drives individuals to 
use high-cost check cashers ($2 billion annual 
fees), small dollar ‘pay day’ lenders ($7 
billion) and experience bank overdraft fees 
($24 billion). While all payday loans and 
overdrafts occur among banked customers 
(the products require bank accounts), Federal 
Reserve data show that the majority of
people who use check cashers have bank 
accounts.”

https://cfsinnovation.org/wp-content/uploads/2016/11/2016-Financially-Underserved-Market-Size-Study_Center-for-Financial-Services-Innovation.pdf
https://cfsinnovation.org/wp-content/uploads/2016/11/2016-Financially-Underserved-Market-Size-Study_Center-for-Financial-Services-Innovation.pdf
https://cfsinnovation.org/wp-content/uploads/2016/11/2016-Financially-Underserved-Market-Size-Study_Center-for-Financial-Services-Innovation.pdf
https://www.federalreserve.gov/publications/2018-economic-well-being-of-us-households-in-2017-banking-credit.htm


Real-Time Payments Are Important
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But Not Everyone Agrees About How
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RTP Are Already Here…Push Payments 
Through The Clearing  House
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RTP
Through
TCH
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RTP is Push 
Only

• There are good reasons why no real-time system in the world currently 
offers genuine pull direct debits. Many scheme rules require an RDFI to 
notify the ODFI (or the originator to notify the receiver) of a direct-debit 
authorization days before the transaction is settled. Direct debits can 
often require a notification period where a bank must inform its customer 
before money is drawn from their account, which can defeat the purpose 
of real-time. 

• And almost all payment systems have lengthy return periods for disputed 
direct-debit transactions, which can discourage one-off direct debits and 
would likely produce skepticism from industry stakeholders were real-
time direct debits under consideration.

• It’s possible that real-time direct debits could be developed for a 
particular use case, but given the necessity of refund rights and the 
complexity of the fraud prevention they require, a system should only add 
real-time debits when the need justifies the marked increase in risk. The 
first country to do this will be blazing a new trail.
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Why Isn’t 
TCH/RTP 
Enough?

• It’s a Monopoly of the Biggest Banks

• They’ve Promised to Treat Small Banks the Same, but…

• The Fed Thinks This:
• “Why does the Federal Reserve believe it is important to develop the FedNow

Service?
• In assessing its criteria for new payment services, the Federal Reserve Board 

(Board) considers input from the public, historical experience, and its own 
analysis to assess whether such services can be expected to generate public 
benefits that private-sector services alone may be unable to achieve. Based on 
its assessment, the Board concluded that private-sector real-time gross 
settlement services for instant payments alone were unlikely to provide an 
infrastructure for instant payments with reasonable effectiveness, scope, and 
equity. 

• In particular, private-sector services are likely to face significant challenges in 
extending equitable access to the more than 10,000 diverse depository 
institutions across the country. By contrast, the Federal Reserve is well 
positioned to overcome the challenge of extending nationwide access to an 
infrastructure for instant payments, thanks in large part to its existing 
nationwide payment infrastructure and established customer service 
relationships with more than 10,000 depository institutions (or their agents)….

• In addition, the presence of multiple real-time gross settlement (RTGS) 
services for instant payments—the FedNow Service and private-sector RTGS 
services—can yield additional efficiency benefits by leading to lower prices 
“and higher service quality, which would benefit the U.S. payment system and 
its users.
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What Will RTP 
Mean for 
FinTechs?

• Improved Service Potential for PFM 
Aspects of FinTech
• Creative New Ways to Do Business
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BUT… Most FinTech Payments Will Still Ride 
the Bank Payment Rails
• Bank Control of US Payment System Limits Innovation
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• How a Bank Does it
• Charter from US or State Creates 

Various preferences in Law
• Preemption/exportation
• Setoffs etc.

• Deposit Insurance from FDIC
• Cheap & Stable Funding
• Security for Customers

• Direct Access to Payments System
• Initiate and Receive Payments
• Prevent Non-Bank Competition

• Broker-Dealer and/or Asset 
Management subsidiaries



Review: Bank Special Legal Advantages and 
Costs

• The Price of the Bank Charter?
• Capital & Liquidity Requirements
• Special Obligations:  e.g., CRA
• Failure Backstop
• Comprehensive Oversight & 

Regulation
• = Much Higher Cost Structure

• How a Bank Does it
• Charter from US or State Creates 

Various preferences in Law
• Preemption/exportation
• Setoffs etc.

• Deposit Insurance from FDIC
• Cheap & Stable Funding
• Security for Customers

• Direct Access to Payments System
• Initiate and Receive Payments
• Prevent Non-Bank Competition

• Broker-Dealer and/or Asset 
Management subsidiaries
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Questions?

10


