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ABSTRACT 

Payment is a crucial part of commercial activity that occurs in our daily lives. As an 

economy expands, the requirements of payment increase rapidly, which gives rise to 

the continuous evolvement of various payment methods. We have evolved from a barter 

system to the use of cash and paper-based payment instruments, to the advent of 

information communication technology (ICT) which contributes to online payments, 

along with the creation of many types of innovative payment methods. This process has 

been a series of innovations in payment domains. Although many payment methods 

currently exist, there is a limited understanding of how payment systems work and what 

actually happens when we pay with a single click online or complete the payment in a 

flash by placing a mobile phone close to a merchant point-of-sale terminal. This study 

is dedicated to deconstructing various kinds of payment systems to understand payment 

innovations in depth. 

To explore the information flow and cash flow operating in the ecosystem, this study 

develops a framework for analyzing a payment system based on the literature. The 

framework consists of a payer and payee who connect through transactions and launch 

a series of payment processes that include institutions such as the payer’s and payee’s 

bank, and intermediaries such as a credit card association, a settlement bank, and a 

clearing house that handles the clearing and settlement process. These components 

interact and cooperate to fulfill payment activities. The framework, which aims to 

illustrate the role that each component plays and how complicated payment systems 

work, is expected to cover all kinds of payment methods. We enhance and verify the 

framework by applying several cases for traditional and innovative payment methods. 

With these selected cases, we analyze payment processes between participants and 

clarify features relating to payment fees and time in respect to payers and payees. 

Through the observation of multiple cases, we also derive particular facts from the 

payment operation in the present ecosystem. We hope that the research will offer an 

instrument to better understand payment systems and provide an in-depth 

deconstruction and observation for payment innovation. 

Keywords: payment innovation, payment, innovation, payment method, payment 

system  
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摘要 

支付是商業交易活動中很重要的一環，是買家和賣家之間價值的交換。隨著經濟

的發展，支付的需求日趨增長，也因此促使支付方式持續地進化發展。從最早的

以物易物方式，以商品貨幣作為價值交換的媒介，到現金以錢幣紙幣的形態出現，

一直到訊息通訊技術的蓬勃發展，在電腦和網路的普及下發展出許多線上支付的

相關創新服務。支付領域經歷了一連串的演進轉變，現代生活中，市場上有非常

多支付方式供我們選擇，我們能夠透過簡單的點擊操作快速完成線上付款，也能

利用行動裝置輕易的在刷卡機前感應付款，在我們能夠方便快速地完成支付行為

的同時，卻對於支付系統背後的實際運作不甚了解。此篇研究希望透過不同種類

支付方式的解構來深入探討支付創新。 

此篇研究以支付系統的角度建構了由支付活動參與角色所組成的架構圖，架構圖

中包含了付款者、收款者、付款者的銀行、收款者的銀行、負責結算與清算的清

算所與信用卡公司等角色。透過多重個案分析，研究多個支付服務案例，在架構

圖中依步驟流程拆解、呈現其資訊流和金流，了解各種支付方式的實際運作過程，

觀察各個支付系統及角色間互動合作的關係。不僅透過多個案例的流程解構與套

用來強化、驗證此研究所建立的架構圖，針對每個挑選出的個案也進行深入分析，

分別以付款者和收款者的角度，呈現相關關鍵特性包含支付服務的手續費及收款

與付款的時間。此外，經過多重個案的深度觀察與解析，此研究也根據支付系統

現況提出相關現象的討論。此篇研究提供一個解構支付服務的工具，希望透過多

重個案的解析與觀察更深入了解支付創新。 

 

關鍵字: 支付創新、支付、創新、支付方式、支付系統 
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CHAPTER 1: INTRODUCTION 

1.1 Research Background 

Payment refers to a process of money transferred from a payer to a payee that originated 

with the development of economic activity. The buyers and sellers of any goods or 

services must agree on the price, quantity, and, in particular, a payment method before 

executing a transaction (Berger, Hancock, & Marquardt, 1996). The methods and 

instruments of payment are constantly evolving. Payment systems can be traced back 

to the barter system, an ancient method that exchanged goods or services for other 

goods or services. This system was followed by the notion of cash, in which people 

used coins made by precious metals or paper money to pay for transactions. With the 

enormous growth of transaction volumes, various kinds of payment methods have 

emerged, such as checks (paper-based) and credit cards (card-based). These payment 

methods are based on systems that facilitate funds transfer. 

With the advent of information communication technology (ICT) and the internet, e-

commerce and online payments have emerged and expanded rapidly, bringing about 

major changes in payment systems (Tella & Isah, 2011; Francisco, Francisco & Juan, 

2015). Instead of carrying out payments in person, payers can make electronic 

payments handily on the internet, which reduces the costs of cash handling. Online 

payment systems allow payers to have funds transferred from their bank accounts, and 

payers can also pay anytime by entering credit or debit card details online. Many 

innovative payment systems have therefore been initiated and represent breakthroughs 

in the evolution of payments. Applications such as electronic wallets enable payers to 

prepay or link to existing cards or bank accounts for online transactions (Olsen & 

Vatrapu, 2011). Updated payment systems, such as mobile payment systems, are also 

widely used. Using mobile devices, payers are able to pay through diversified payment 

scenarios, including payment for digital goods online or physical goods at point-of-sale 

(POS) terminals (Dahlberg, Mallat, Ondrus & Zmijewska, 2008). 

The path of payment transformation can be viewed as a series of innovations in payment 

domains. Such innovative payments can be regarded as applications in the concept of 

Fintech, a combination of finance and technology, which elaborates the creation of 

innovative financial services with new developed technologies (Micu & Micu, 2016). 
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Other aspects of Fintech might refer to the phenomenon that not only traditional 

financial institutions strive to provide new services, but also many non-financial 

businesses, such as technology companies and social media, use innovative technology 

to offer payment services (Kim, Park, Choi & Yeon, 2015). 

With many payment systems currently operating, numerous payment options exist. 

However, few of us think about how payments are actually made. That is, who is 

involved and what actually happens when we pay with a single click or use our mobile 

phones at merchant POS terminal and complete the payments in a flash? This study 

undertakes a deconstruction of various kinds of payment systems and attempts to 

understand payment innovations in depth. 

1.2 Research Motivation 

Currently, we have numerous payment options. At a brick-and-mortar store, payers can 

pay for goods or services with cash or with a credit card, which requires simply swiping 

it through a card reader. Alternatively, payers may complete payments by placing their 

mobile phones close to a near-field communication (NFC) enabled terminal with 

payment services such as Android Pay or Apple Pay. Another payment service provider, 

Alipay, provides a similar function but is executed a bit differently. Payers show the 

barcode or QR code to the store clerks who scan the code to complete the payments. 

Another scenario is the purchase of goods online, in which many types of payment 

methods are available. For instance, PayPal allows users to link their PayPal accounts 

to credit or debit cards, or transfer money online from their designated bank accounts. 

When an online shop provides a PayPal checkout option, payers log in to their PayPal 

accounts and pay with a single click either on a web page or an app. Many innovative 

payment services offer methods similar to PayPal, providing a connection between a 

new payment system and users’ credit card accounts or bank accounts. Thus, users have 

the option of integrating all of their existing payment instruments and pay through a 

single payment system. 

In addition to customer-to-business (C2B) payments, there is another scenario in which 

individuals can transfer funds, that is, person-to-person (P2P) payments. This may take 

place when we need to share a payment for dinner with friends or when a mother needs 
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to transfer money to her children for living expenses. Payment service providers such 

as Venmo, Dwolla, and Square Cash provide the systems for P2P payment. These 

businesses all strive to simplify the payment process and draw as many users as possible. 

As seen from the above-mentioned scenarios, the necessity of payment is a daily 

occurrence in our daily lives. The payment industry is booming, as a great number of 

long-established enterprises and start-ups are active in designing innovative services 

for payers and payees (Gibson, 2015). Although we are all impacted when paying for 

goods or services, few of us know what actually transpires in these different payment 

systems. How are payments being made? What are the relationships between 

participants in the payment ecosystem and how do they interact? How does unseen cash 

flow and information flow work? What are the differences between various kinds of 

payment methods and payment systems? What features of different payment methods 

affect us when we stand in a payer’s position and a payee’s position? How payment 

systems transform and what phenomena can be noticed along the path of payment 

innovation? According to such questions, we find that requirements exist to research 

payments. However, the operation and innovation of payments have yet to be elaborated 

clearly. Because of this current lack of comprehensive and in-depth study, it is necessary 

to deconstruct payment systems. This study aims to explore how payment systems work, 

to clarify the related features from payers’ and payees’ perspectives, and to observe the 

derived phenomena throughout payment innovation. It is worthwhile to reveal the 

mysteries behind payment innovation. 

1.3 Research Objectives 

Along with the rapid development of technology, there are increasing options of 

payment services in the market for payers and payees. Stakeholders in the existing 

payment ecosystem, as well as new entrants, are challenging the traditional payment 

systems and exploring new channels and better methods in the payment industry. With 

the growing concern of payment from different parties, the objective of this paper can 

be divided into three discussions aimed at (1) payment researchers, (2) payers and 

payees, and (3) innovative payment service providers. 

1. For researchers interested in payment domains, this paper attempts to provide an 

instrument to disassemble various kinds of payment methods. The framework we 
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have developed is expected to be effective in deconstructing different payment 

systems by uncovering the information flow and cash flow operating between 

participants within the ecosystem. Furthermore, the research aims to observe the 

transformation of payment system in certain cases that apply to the framework. 

We hope to provide an in-depth deconstruction and investigation to better 

understand payment innovation. 

2. For payers and payees, this paper aims to provide help on learning how 

complicated payment systems work. It is helpful for payers and payees to choose 

appropriate payment methods after they understand operations of the payment 

systems. We also clarify features that concern payers and payees, such as, payment 

fees and time for each case. We hope that payers and payees can make sense of 

how a payment system works and thus distinguish different payment methods 

through this research. 

3. The objective of this paper for innovative payment service providers is to provide 

a guide to deconstructing various kinds of payment services using the established 

framework. In addition to the framework, which can be used to dissect different 

payment services, we offer an in-depth observation on payment systems through 

the perspective of payment innovation. Anyone with the intention of participating 

in the payment industry will learn the changes in the payment process in the 

evolution of payment systems through this research. As knowing how the 

innovative payment methods arise and evolve, the payment service providers may 

learn from past experiences, explore new paths, open up new channels, and 

enhance the convenience and liquidity to cater to users. 

1.4 Research Process 

To implement and meet these objectives, the paper is organized as follows. In Section 

2 we defines traditional payments and innovative payments based on a review of 

literature with some representative cases. We then develop a framework with an 

ecosystem perspective for payment systems. In Section 3, we describe the multiple case 

study approach along with data collection and analyses. In Section 4 we apply the 

framework to several examples of traditional and innovative payments systems, 

analyzing the payment process and features from both payers’ and payees’ perspectives. 
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A discussion of the phenomena of payment innovation and the corresponding 

influences on payers and payees are presented in Section 5, followed by the conclusion 

in Section 6. This research aims to provide a deconstruction for payment innovation. 
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CHAPTER 2: PAYMENT SYSTEM 

2.1 Traditional Payments 

Payment is a crucial part of economic activity, as it represents the transfer of value from 

one person to another. The origin of payment methods can be traced back to barter, 

which works by exchanging goods or services in return for other goods or services. 

Barter can be seen as paying with a kind of commodity currency. Commodities such as 

grains of wheat or cowries had traditionally been used as transaction currency. After the 

barter system, people used precious metals as currency, which evolved into cash 

payments, a new kind of payment instrument. Presently, cash payment refers to a 

payment instrument that buyers can exchange for goods or services in the form of coins 

and notes usually issued by a country’s central bank. It is a physical form of currency, 

which is much more convenient for payers than commodity currency.  

As the economy expands, transaction volumes increase daily, and the use of cash is no 

longer a handy and practical instrument for payment (Pandey, Krishna, Vickers, 

Menezes, & Raghavendra, 2010). As a result, paper-based payment instruments such 

as checks, drafts, and payment orders have emerged, supported by banks to make the 

payments easily and efficiently. Paper-based payment instruments are operating under 

the support of the financial system, specifically, a payment system. A payment system 

is a mechanism that facilitates the transfer of funds from payers to payees, and 

exchanging credits and debits between lenders and borrowers. It is comprised of 

institutions that operate within a set of regulations and procedures. A paper-based 

payment instrument, such as a check, provides a safer way to conduct a larger amount 

of payment. Instead of carrying a large amount of cash, a payer completes the payment 

easily by receiving a check-book from his or her bank and writing a paper check to the 

payee. The check receiver, the payee, can only accept the funds by depositing the check 

into his or her bank account. Besides the payer’s bank and the payee’s bank, there is 

another financial institution that participates in the payment flow- that is, a clearing 

house. A clearing house is an intermediary that provides a system with fund clearing 

and settlement services. 

Payment fulfillment generally goes through three stages: authorization, clearing and 

settlement. The first stage, authorization, is the process of verifying and determining 
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whether the transaction is approved or declined. Before a payment is finalized, it is 

necessary to complete the clearing and settlement stages after the authorization. The 

flow of clearing involves the sorting out and transit of information. It is the stage in 

which involved participants perform steps and prepare for the settlement process. In 

this stage, the financial institutions record the transactions, organize the transaction 

information, calculate the net value along with the fees, and execute the exchange of 

clearing data. Settlement is the actual movement of funds for all transactions that are 

cleared. Fund settlement is typically transferred in batches. After the funds are settled, 

a payment then can be viewed as finalized. 

The clearing house is a significant institution that executes and fulfills the three stages 

of check payment. Remittance is another way that payers transfer money to payees via 

the bank system. Traditionally, a payer goes to a bank to write a money order, which 

transfers funds from the payer’s bank account to the payee’s bank account. The clearing 

and settlement for remittance is also done via a clearing house, which is an intermediary 

between banks. 

Following the appearance of paper-based payment instruments, a new form of payment 

method developed: card-based payment instruments, also known as “plastic money.” 

Card-based payments are implemented by using a credit card, a debit card, or a prepaid 

card. The payer who is issued a physical card could make a payment to a payee with 

the card in place of cash. For example, in a credit card situation, the card issuer, usually 

a bank, issues the card to a user on behalf of a credit card association. The payer then 

uses the card to pay with a credit line provided by the credit card issuer. The transaction 

is authorized at the first moment, the payee obtains the payment guarantee, and the 

settlement between entities takes place later. The practice is that the issuer undertakes 

the risk, pays the money to the merchant first, and bills the payer later, usually on a 

monthly basis. This mechanism separates cash flow from information flow. The 

authorization, clearing, and settlement process are concerned not only with the card 

issuer and the acquirer, but also with the credit card association and settlement bank 

that handles the settlement. 

These various kinds of traditional payments are run by payment systems comprised of 

entities, including the payer’s and payee’s bank, the clearing house and the settlement 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

14 
 

bank, the issuer, the acquirer, and the credit card association in the case of card-based 

payment instruments. In summary, varied processes of information and cash flow are 

used to operate different traditional payment methods.  

2.2 Innovative Payments 

According to the Oslo Manual (Mortensen & Bloch, 2005), the implementation of a 

novel or significantly improved good, service, or process can be defined as an 

innovation. With the advent of information communication technology (ICT), the 

payment industry entered a new state. Not only does ICT transform traditional 

payments into operation in an electronic environment, it also provides immense 

opportunities in innovative payment methods. 

In addition to the emergence of ICT, other aspects and phenomena can be viewed as 

demarcations between traditional payments and innovative payments. The following 

discussions examine such demarcations into five different components. 

 The emergence of information communication technology (ICT) 

The payment industry has undergone a succession of transformations due to the 

technological developments. Electronic fund transfers and online banking are 

innovative applications resulting from the emergence of ICT. More importantly, such 

technology has given birth to electronic commerce (e-commerce). E-commerce refers 

to transactions via an electronic network, and includes the sale and purchase of goods 

and services. It also includes money transferred between payers and payees, which can 

be viewed as bridge that enables them to buy and sell all over the world. 

The rapid expansion of e-commerce drives the development of innovative payment 

methods. As e-commerce accounts for an increasingly larger proportion of the 

commercial transaction market, traditional payment methods have become not quite 

suitable to support payment activities. Some new financial needs do necessitate more 

effective and efficient solutions, such as making online purchase processes more 

flexible and smooth. For example, payers not needing to make payments with physical 

payment instruments like cash, which has security and convenience concerns. 

Consequently, in order to make the online consumption process easy and smooth, 
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numerous payment solutions exist to replace traditional payment methods. These 

innovative payment methods provide fast and convenient ways for customers to carry 

out the checkout and payment process. For example, some payment methods enable 

users to conduct financial transactions on a website by linking to bank accounts, and 

users can complete payments easily instead current cumbersome manual procedures. 

These electronic payments (e-payments) refer to financial transactions occurred on a 

platform electronically, primarily online through Internet (Roy & Sinha, 2014), which 

eliminates the movement of physical cash. Furthermore, paper work among the 

involved institutions such as banks, credit card associations, and clearing houses can be 

done electronically to complete all the information flow. 

As mobile devices and wireless networks evolve, network coverage expands (Silic & 

Back, 2016), and the payment industry has led to a great opportunity for mobile 

payment services. These developments enable users to carry out payment process 

anywhere and anytime by simply using a mobile device with internet access. 

Furthermore, some innovative payment forms have extended thanks to the advance of 

mobile technology. Applications, such as code scanning for payment or the use of near-

field communication (NFC), have significantly reformed the payment market in an 

innovative way. 

 Virtualization of payment instruments 

Since the payment environment is undergoing technological transformation, a special 

phenomenon, representing the transition between traditional and innovative payments, 

is the virtualization of payment instruments. The development of digital devices such 

as computers, smartphones, and tablets provide interfaces for payers and payees to 

implement payments. This capability enables the payment service providers (PSP) with 

the function to virtualize physical wallets. Instead of paying with cash or a check, or 

using a credit card or an automated teller machine (ATM) card to carry out the payment 

on-site, payers can accomplish the transfer simply by filling out their account or card 

details on their digital devices. In other words, this capability is the concept of online 

payments that exchange money electronically. 

Bank virtualization is also an important advance. In the past, people needed to carry 

physical payment instruments and conduct transfers in person. With the invention of 
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online payments, payers do not need to conduct the transfer at an assigned site such as 

a bank counter or an ATM, and can transfer via a digital device, without any other 

payment instruments. Besides, payees can receive account funds credited without 

taking the money in person. 

Another significant reform is the virtualization of credit cards and debit cards. 

Traditionally, a payer used a credit card or a debit card with a card reader to pay at a 

brick and mortar store. Owing to technological development, payers can pay with cards 

online by entering the details such as card numbers and the card expiration date 

presently. After verification, the payment is completed without presenting a card. In 

addition to online payments, on-site mobile payment is another use of cards in a virtual 

version. By linking a credit card or debit card account on a mobile device, payers can 

pay with technology such as NFC. Instead of carrying various traditional physical cards, 

payers can integrate them all on an app and pay in the store simply with one mobile 

phone. 

Before the rapid improvements in technology, it was impossible to complete 

transactions with devices that are reusable and effectively integrate all payment 

instruments. Without the need for cash or paper, and the availability of paying anytime 

and anywhere, which is more convenient and safer, leads to the increasing use of 

innovative payment methods- many payers choose to make payments electronically 

rather than in person. This stimulates the proliferation of various kinds of innovative 

payment solutions. These developments are challenging traditional financial services 

and revolutionizing the payment industry. 

 The rise of service platforms and the removal of intermediaries 

Another phenomenon that can be viewed as a demarcation between traditional and 

innovative payments is the rise of the service platform. With the expansion of e-

commerce, the payment ecosystem has undergone a significant change. Service 

platforms have been developed as a new role due to the emergence of new requirements. 

They act as intermediators and expand a new channel to coordinate the payment process, 

aiming to offer quick and easy access to funds and provide assistance to e-payment 

processing. These platforms serve a two-sided market, which consists of both payers 

and payees, allowing them to confirm transactions and complete the money flow 
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exchange. 

The payment mechanisms are detailed in construction and operation because of the 

service platforms’ participation. The PSPs develop the platforms and serve as 

intermediaries to connect payers, payees, and other financial institutions- mainly the 

payer’s bank and payee’s bank. The service platforms play a role as payment gateways, 

dedicated to providing reliable and user-friendly solutions for their users. Such 

platforms communicate and interact with various payment processors that participant 

in the ecosystem, and handle the tasks of payment processing and information 

transmitting (Nagasubramanian & Rajagopalan, 2012).  

With help from the service platforms, payers and payees can hand over payment process 

details. Instead of dealing with institutions such as banks and credit card associations, 

they contract with a service platform and use it to conduct the payment in a convenient 

and simple way. This assures security and privacy for payers during the payment flow, 

avoiding exposing bank account or credit card details to merchants on various websites. 

Some PSPs even offer solutions that are personalized to users’ preferences. These 

options of service platforms enable payers and payees to complete the payment process 

practically and efficiently, which is a significant phenomenon of innovative payments. 

The rise of service platforms leads to another significant phenomenon, that is, the 

removal of the intermediaries, or “disintermediation.” Just as plenty of e-commerce 

examples, the rise of ICT eliminates the intermediary, enabling merchants to deal with 

their end customers directly, which reduces costs. Owing to payment service platforms, 

payers and payees are able to reduce the use of intermediaries in the payment ecosystem, 

as well as communicate and exchange money directly. 

 The integration of payment instruments 

As technologies advance and e-commerce expands, many new requirements and 

opportunities emerge to enhance the use of payments. All of the parties, including 

existing stakeholders and new entrants, strive to find a solution to promote payment 

methods and draw in as many payers and payees as possible. Some PSPs provide 

functions to support bank account connections, allowing users to transfer money in a 

convenient way. Others support the connection with credit cards, fulfilling credit card 
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payments online or on-site with a digital device without presenting the card. Moreover, 

a rising number of service platforms integrate different kinds of payment instruments. 

These new systems not only provide cashless electronic payments, but also aim to offer 

more extensive and easy payment solutions that cater to customers and situations. 

Previously, people could only choose a payment instrument for one instance, and all of 

the payment instruments were independent and separate. Each time a person chose a 

different payment instrument, a particular and disparate method was necessary for 

payment completion. Currently, numerous payment services offer the ability to 

integrate different kinds of payment instruments. Payers can link both bank accounts 

and credit card accounts to the payment service platform, thereby integrating all of the 

designated payment instruments and choosing how they would like to pay each time. 

Innovative payment services with an integration ability provide a function that is similar 

to wallets but managed in a virtual and digital way, thus unifying all kinds of payment 

instruments. Just as we put our different payment instruments such as cash, credit cards, 

and debit cards, in a single wallet, such integration abilities can be viewed as a 

transformation from physical wallet to an electronic way. 

Not only do services integrate the payment instruments, some payment solutions also 

integrate different functions, providing multipurpose services. Payment services such 

as Venmo enable users to transfer money easily between friends. Venmo combines the 

function of social media, allowing users to post their money transactions’ status and 

show friends what they had done or why they made the payment. Payers and payees 

can interact with their friends by leaving comments. It is innovative for Venmo to 

integrate the function of payment and social contact together. Compared with traditional 

payment methods, innovative payment methods can provide comprehensive and 

multiple solutions for both payers and payees. 

 Regulation 

Technological development has revolutionized the payment industry. The four 

demarcation aspects, previously mentioned, are all based on technological development 

angles. However, there is another factor that is crucial to the innovation of payments: 

regulation. 
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Payment systems can be viewed as the mainstay of a nation’s financial infrastructure. 

Payment methods, as well as regulations, vary between countries and regions. 

Regulators set the boundaries and stipulations to determine which payment systems are 

able to operate. Some regions’ regulations enable their payment industry to develop at 

a rapid pace while others create obstructions. Although plenty of Fintech start-ups have 

an outstanding utilization of technology, they are often in a position that is precarious 

with regard to regulations and regulators (Douglas, 2016). 

The leading players may face conditions in which no related regulation has been 

formulated. In the U.S., for example, Congress passed the Electronic Funds Transfer 

(EFT) Act in 1978, which made the U.S. the first country to legislate for the transfer of 

electronic funds. The EFT Act established rights and liabilities for consumers and 

involved participants in electronic funds transferring activities. The act was 

implemented specifically in Federal Reserve Board Regulation E (refer to appendix 1). 

It covers the terms and conditions of transfers, the documentation of transfers, error 

resolution, and liabilities of customer and financial institutions. In 1998, PayPal was 

established as a PSP, although at that time, no specific and sufficient related regulations 

existed. PayPal operated before the regulators set up a comprehensive act. Until 

PayPal’s vigorous and fast developing, the government agency started to discuss and 

formulate united policy. The U.S. National Conference of Commissioners on Uniform 

State Laws passed the Uniform Money Services Act (refer to appendix 2) in 2001. This 

act helped to regulate money service businesses under a uniform code, providing a 

reference for each state. Thanks to the comprehensive regulations, the various 

innovative PSPs in the U.S. were empowered by an official agency, and had the 

necessary protections to operate. 

Another example took place in Sweden, where the Financial Supervisory Authority 

(FSA) (Swedish: Finansinspektionen) regulates payment service providers. This 

government agency is responsible for the regulation and authorization of all participants 

that provide financial services in the country. Sweden became a member of European 

Union (EU) in 1995; consequently, it has followed EU rules and regulations- in addition 

to its own laws. The EU passed the E-money Directive (refer to appendix 3) in 2000, 

which regulates electronic payment systems and enables innovative electronic money 

services to operate. Besides the E-money Directive, the EU formulated Payment 
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Services Directive (PSD) (refer to appendix 4) in 2007. The PSD is administered by the 

European Commission to regulate payment services and payment service providers. It 

includes market rules describing the type of organizations that can provide payment 

services, as well as business conduct rules that stipulate the rights and obligations of 

PSPs and users, payment executions, and authorization details. Through these 

regulations, payment services in Sweden have developed and operated in a loose and 

relatively unconstrained environment. 

These examples show that governments with an active and speedy course of action 

provide a friendlier and open environment for the payment industry. However, some 

regions are slower and less active, which makes their environments lack the appropriate 

regulations, thus resulting in a stagnating payment industry. In addition, a conservative 

government may regard an innovative business model as a threat to the existing 

financial authority, and thus impose restrictions, which limits development and causes 

payment systems to fall significantly behind. 

Governments should provide a system that fulfills widespread financial requirements. 

They should also build a comprehensive legal environment that allows the financial 

industry to develop through the establishment and revision of regulations. However, 

innovation may bear certain costs, and, as a result, it is important to consider protection. 

Achieving a balance between innovation and protection has become an important issue 

to governments. 

To provide a positive environment for innovative payment services and encourage 

business to throw into payment industry, some regions use a system called the 

regulatory sandbox. The regulatory sandbox is a mechanism that initiated in the U.K., 

and provides a safe space for businesses to test innovative financial products and 

services without incurring legal restrictions or responsibilities. The term “sandbox” 

originates from the use of isolation technology. It is a security technique that separates 

and tests programs to prevent damage to the remaining programs and applications. The 

Financial Conduct Authority in the U.K. uses this concept in Fintech innovation. 

Businesses that apply and are approved for the regulatory sandbox by the regulator can 

develop and test innovative services and products in a safe and protected space. Such 

protection gives business a great opportunity to invent, and tends to result in a 
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previously unimagined product or service. With the regulatory sandbox, governments 

can provide a space for financial service providers to develop under their supervision 

and protection, and promote the development of the payment industry. Besides the U.K., 

Singapore and Australia have also build up their regulatory sandbox systems. For an 

innovative PSP, the regulatory sandbox is not only a space for them to freely test 

products and services, but also an opportunity to determine whether their products are 

acceptable to customers. 

To summarize, in addition to the development of technology, the ease of regulations is 

also an essential factor in the innovation of payments. Environment with flexible and 

supportive regulations encourage more and better payment services. The various kinds 

of innovative payments are run by systems comprised of entities that include the payer’s 

bank and the payee’s bank, the clearing house and the settlement bank, the issuer, the 

acquirer, and the credit card association, in the case of card-based payment methods. 

Most innovative payment services continue to use parts of traditional payment process, 

as well as some new actions. To observe the ecosystems of traditional and innovative 

payments, and learn the different parts of involved components and processes operated 

between various payments services, deconstruction and analysis is necessary. 

2.3 A Payment System Framework 

The payment industry has been a process of transformation and innovation. To 

deconstruct the traditional and innovative payment services, it is necessary to clarify 

how a payment activity happens and the mechanism that enables it to work. Before 

carrying out a transaction, the payer and payee must agree on the content and the price 

of goods or services, as well as on the payment method. The payer chooses a way to 

pay for the goods that is also acceptable to the payee. Diverse payment methods trigger 

different payment mechanisms. To understand how the various payment methods and 

services operate, it is necessary to explore the details of payment systems. 

Payment systems play a significant role in the financial infrastructure, providing 

fundamental mechanisms to clear and settle payments derived from transactions (Chiu 

& Lai, 2007). Such systems are mediums established to facilitate and support the 

transfer of funds between players and financial institutions. A reliable and efficient 

payment system consists of payment instruments and banking procedures. It also relies 
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on the cooperation of various institutions that handle the payment processes and 

facilitates the clearing and settlement of payments. According to Peltoniemi (2006), the 

payment ecosystem can be regarded as a dynamic structure that evolves and develops 

over time. The ecosystem consists of interacting organizations that cooperate and 

compete (Moore, 1996). As a result, we observe the participants and their interactions 

in the payment system using an ecosystem perspective. 

To deconstruct different payment systems, we develop a framework, as shown in Figure 

1. The framework aims to cover all kinds of payment methods and distinguish different 

methods simultaneously. The framework includes all of the participants that may be 

involved in payment activities. This study aims to utilize the framework by applying 

multiple cases. We illustrate the participants, as well as information flow and cash flow 

for specific payment methods, demonstrating what actually happens in the payment 

system. Through the applied framework, we can see the workings of the payment 

systems in diverse situations and learn the role of each participant, as well as the 

relationships between them. 

Payer and payee are the characters that connect each other to transactions and then 

trigger a series of payment process. Both are sure to appear in the payment system. The 

other participants are institutions that are possibly involved in particular payment 

activities. Entities that are absent from a particular payment process will be concealed 

in the framework with a lightened and dotted border.  

 

Figure 1 Framework for a payment system 
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2.3.1 Participants in a Payment System 

Before exploring the payment systems and applying the cases to the established 

framework, it is necessary to clarify all of the possible participants’ capabilities and the 

relationships between them. The following section will clearly explain the roles and 

functions of each participant in the framework. 

 Payer 

The payer pays money to the payee. The payer is the actor who launches a payment 

process in the payment system. It could be a person-to-person (P2P) transfer or a 

customer-to-business (C2B) payment. In a C2B payment case, the payer refers to a 

consumer who purchases merchandise from the merchant and delivers the funds for the 

goods and services. The payer can be viewed as a cardholder when he or she chooses 

to pay by a payment card. The cardholder applies for the payment card from the issuer 

in the payment system. 

 Payee 

The payee receives money from the payer in the payment system. A payee could be an 

individual or a business. In a C2B payment case, the payee refers to the merchant who 

provides goods and services to consumers and receives money. The merchant may make 

a contract with an acquirer to accept card transactions from cardholders. The acquirer 

then processes card payments and receives funds from the issuer on behalf of the 

merchant, the payee of the transaction. 

 Payer’s Bank / Issuer 

The payer’s bank refers to the bank that establishes and maintains financial accounts 

for payers in the payment system. Customers can apply for bank accounts and entrust 

funds to the bank. After depositing the funds, customers can conduct financial account 

transactions, including funds transfer and withdrawal. The bank may allow payers to 

withdraw on demand, after a stated notice, or after a lapse of time. 

The issuer specifically refers to the financial institutions that issues payment cards to 

consumers and maintains the accounts. In the case of providing credit cards, these 
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financial institutions, which are usually undertaken by banks, issue credit cards on 

behalf of credit card associations. The credit card issuer, acting as a lender, extends the 

cardholder a line of credit that allows the cardholder to consume and borrow an amount 

of money with applicable payment schedules and interest rates. The issuer validates the 

credit cards, authorizes the transactions made by the cardholders, and assumes risks for 

their non-payments or late payments. After the authorization stage, the issuer 

participates in the clearing and settlement process with the credit card association and 

the acquirer. Finally, the issuer bills the cardholders for the debt in particular period of 

time and collects the money usually on a monthly basis. 

 Payee’s Bank / Acquirer 

The payee’s bank refers to the bank that holds and maintains financial accounts for 

payees in the payment system. The payee can apply for a bank account and collect 

money through this account.  

The financial institution that allows payees to accept branded payment cards from 

customers is called the acquirer. The acquirer makes contracts with merchants and 

credit card associations. It provides the payments’ connectivity to the merchants that 

enables them to process credit card transactions, and receives the settlement funds from 

issuers on behalf of the merchants. The acquirer may also initiate and maintain 

merchant accounts. The merchant account is used to collect funds for payments from 

customers. 

 Credit card association 

The credit card association is one of the intermediaries that may be involved in the 

payment system. It refers to a network that acts as a mediator, processing card payments 

between signed issuers and acquirers. Global credit card associations such as Visa, 

MasterCard, JCB, and China UnionPay establish infrastructures to facilitate the 

transaction process, which include authorization, clearing, and settlement. They set 

rules and regulations in order to govern and ensure that financial transactions between 

acquirers and issuers are implemented securely. Besides the transactions processing 

services, the credit card association offers branded payments product platforms, 

allowing the issuers to issue credit cards or debit cards to customers. Most of the credit 
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card associations also provide other value-added services such as risk management. 

Some credit card associations, such as American Express and Discover, play the role of 

issuer and acquirer at the same time, issuing their own credit cards (Chang, 2004). 

 Settlement bank / Clearing House 

A settlement bank and a clearing house play similar roles in the payment system. They 

both act as intermediaries that offer the exchange of funds and liabilities between 

financial institutions. However, there are some differences. 

A settlement bank is an entity that facilitates settlement between issuers and acquirers 

and is a significant institution involved in credit card payments. In most cases, credit 

card associations designate a particular settlement bank to deal with the practical money 

exchanges between issuers and acquirers. The settlement bank receives a clearing and 

settlement order from the credit card association. It processes and ensures that funds 

are transferred correctly. The settlement bank receives the funds from the issuers and 

transmits them to the acquirers according to the order from the credit card association. 

A clearing house, on the other hand, is not used in credit card transactions, but in the 

case of banks transactions. It acts as an intermediary that both the clearing participants, 

the involved banks, agree to work and connect with. The clearing house processes the 

interbank clearing, exchanges payment instructions, and helps in settlement. The 

services of the clearing house are now done electronically, which are known as 

electronic funds transfers (EFTs). The automated clearing house (ACH) is a network 

that operates the clearing and settlement services automatically. Many countries have 

national automated clearing houses. A clearing house conducts the transactions and 

processes all credits and debits in batches instead of individually in real time. As a 

clearing house may handle millions of payments at a particular time each business day, 

it can take up to several business days to actually transfer the money. However, an 

advantage of using a clearing house is its inexpensive cost, which is much lower than 

credit card transaction fees. 
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CHAPTER 3: RESEARCH METHODOLOGY 

3.1 Research Approach 

This study aims to conduct exploratory research on payment, considering the current 

lack of comprehensive and in-depth study regarding this topic. To deconstruct various 

payment systems, this research develops a framework using an ecosystem perspective. 

The framework is constructed through the literature and various case analyses. The 

participants, including players and financial institutions of payment systems, are 

extracted from various cases. We apply several cases of traditional and innovative 

payments to validate and enhance the constructed framework. The framework is 

expected to help us better understand payment methods. 

In terms of traditional payments, other than the barter and cash payments that use 

particular payment instruments to exchange directly between payers and payees without 

the involvement of other institutions, we select and analyze one case for paper-based 

payment instruments and one case for card-based payment instruments. 

In order to approach innovative payments in detail, we divide them into two categories 

on the basis of different payment instruments and payment time periods. We leave out 

innovative payment instruments that payers and payees use directly without the 

involvement of other institutions, such as mediums with electronic currency, such as 

prepaid cards or gift cards. The first category for innovative payments is payments with 

credit. The services that enable payers to conduct payments after the transactions are in 

this category. Regardless of whether the payment methods are implemented with the 

use of credit cards, one noticeable feature is that credit allows payers to delay payment. 

Unlike the traditional way (e.g., payers had to use physical credit cards in person), 

innovative payments with credit cards are used in a virtual way. The cardholders may 

link their cards to the payment service platform by entering details such as card number, 

expiration date, and the card verification value (CVV). After authorization by the issuer 

and the credit card association, the credit card transactions can easily be done online. 

Another form of credit payment is credit provided by the payment service provider 

(PSP). Different from cases that require the use of credit cards, PSPs issue their own 

credit to the customers, allowing payers to delay the payments and receive goods and 

services first from the merchants. This form of payment also relies on a payer’s credit. 
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The second category is payments with prepaid money, which is an online banking 

application. This method enables users to fund payment service accounts by 

transferring money from their bank accounts. Users can then carry out payments with 

prepaid electronic money from the payment service in an easy and convenient way. This 

study adopts a multiple case study approach, using both traditional and innovative 

payments to verify the constructed framework and demonstrate the payment flow of 

each method. Using the framework, the operation and innovation of payment can be 

elaborated clearly. 

3.2 Data Collection 

To fulfill the objective of deconstructing payment innovation, this research selects and 

analyzes several cases of traditional and innovative payments. We focus on payment 

involving individuals that include person-to-person (P2P) payments, customer-to-

business (C2B) payments, and customer-to-customer (C2C) payments. While P2P 

payment refers to money transferred between people, C2C payment is a kind of P2P 

payment, but more precisely refers to payment activity that customers trade with each 

other, and mostly involves selling goods. As mentioned in Section 3.1, we select a case 

involving paper-based payment instruments and another involving card-based payment 

instruments for traditional payment. Instead of payment methods provided by particular 

companies, the cases selected for traditional payments are considered to be general 

services performed in the payment market. These methods have been widely 

implemented in numerous financial institutions. 

Many types of paper-based payment instruments have similar functions, such as checks, 

drafts, and payment orders. For P2P payments, we select checks to analyze, as they are 

widely used between individuals. Checks are quite common payment instruments in 

traditional transactions and provided by most banks. Because of their popularity, we 

choose credit cards to analyze for card-based payments. Credit cards are commonly 

used in the situation of C2B payments. Plenty of innovative payment services provide 

methods to pay with credit cards. As a result, it is worthwhile to analyze the credit card 

payments in a traditional payment method way.  

The evolution of technology has caused a reduction of barriers in the payment market 

and provided growth opportunities to numerous non-bank entrants. With the increasing 
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number of interested stakeholders of payments, the payment industry has undergone 

dramatic changes. Payment companies all currently pursue developing innovative 

payment methods with different payment instruments. They compete by exploring new 

ways to make the payment process smoother and easier. Unlike traditional payments 

that have evolved into a general standard used in the similar ways by different 

institutions, innovative payments have yet to attain an integrated and sole method. For 

this reason, we select cases with innovative payment methods offered by different 

companies. 

The classification of innovative payment systems in this research considers payment 

instruments and payment time periods. We divide payment methods into two categories: 

payments with credit and payments with prepaid money. 

We apply three cases to the category of payments with credit. The first case, Android 

Pay, provides on-site C2B payment services. It enables users to link their virtual credit 

card to the Android Pay account and pay merchants in stores with their mobile devices. 

The use of Android Pay is a representative case that utilizes near-field communication 

(NFC) technology to conduct on-site payments. Thus, merchants must have a physical 

payment device with internet access and the device must be NFC-enabled. Increasing 

numbers of merchants provide payment terminals that are NFC-enabled, which benefits 

many Android Pay users with contactless payments and the absence of credit cards. 

Although the Apple Pay system provides services that work in a similar way with the 

use of NFC technology, but we select Android Pay because of the higher market share 

of Android system mobiles. 

The second case, Venmo, represents a service for P2P payments, and also allows users 

to link their accounts to credit cards. Venmo does not require a physical payment device, 

however, the system needs internet access with virtual credit cards only. Although 

companies such as PayPal, Alipay, and Square Cash provide similar services, we select 

Venmo because of its user-friendly interface and unique social features. Due to Venmo’s 

increasing popularity, in 2012 it was acquired by Braintree, which is owned by EBay. 

We select Venmo to explore its operating mechanism and features in relations to its 

users. 

The last case for payments in the credit category is a relatively special payment method 
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that allows users to pay with credit rather than using a credit card issued by common 

credit card associations such as Visa and MasterCard. Klarna, a Swedish payment 

service providers, issues its own credit to customers. Customers are allowed to pay for 

merchandises over 14 days after delivery with their choices for payment instruments, 

not credit cards necessary. Klarna undertakes the risks and pays for the customers first. 

We apply this interesting case to our framework, demonstrating the payments in a credit 

situation. PayPal Credit provides similar services of issuing its own credit. However, 

we choose to analyze Klarna because of its quite high usage in many European 

countries. In particular, Klarna processes more than 40% of all online purchases in 

Sweden. 

Similar to the first category, we apply two cases to the second category, payments with 

prepaid money. Many payment companies such as PayPal, Alipay, Dwolla, and Swish, 

provide payments with prepaid money services. We select the Dwolla online payment 

service for P2P payments situation. Dwolla is unique because it dismisses the use of 

credit cards and provides payments services using a relatively cheap fee. It requires 

payers to prepay money to Dwolla accounts and it is only available by transferring 

money from bank accounts. After prepaying to Dwolla accounts, the service offers 

funds’ transfer between individuals. The transfer between Dwolla accounts can be 

viewed as a type of account-to-account (A2A) payments. A user can access their Dwolla 

account and direct pay to other individuals’ accounts. In this case, the user can conduct 

payments in a secure and efficient way via a third-party. 

The last case, Alipay, which represents a payment method with prepaid electronic 

money for online C2C payments, is one of the largest payment service providers in the 

world that supports online money transfers. It is a leading third-party online payment 

solution provided by Ant Financial Service Group and it has the largest market share in 

China. Alipay dominates the market in China, accounting for approximately half of the 

market share of online payments regarding transaction volume. Incredible high usage 

along with many financial services extensions on the platform makes Alipay a typical 

case that is noticeable. This research aims to investigate to find out how Alipay works 

in such a success. 

Table 1 shows the classifications and corresponding cases used in this research for 
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traditional and innovative payments. We hope to apply these cases to the established 

framework and make an in-depth analysis. 

Table 1 Case collections 

 Category Situation Cases 

Traditional 

Payments 

Paper-based payments P2P Check 

Card-based payments C2B Credit card 

Innovative 

Payments 

Payments with credit 

On-site C2B Android Pay 

P2P Venmo 

Online C2B Klarna 

Payments with prepaid money 
P2P Dwolla 

C2C Alipay 

3.3 Data Analysis 

Forms of payment have transformed significantly over time. Existing members in the 

ecosystem along with new entrants strive hard to pursue innovation in payment methods. 

This study analyzes our selected cases by applying them to the constructed payment-

system framework. Also, we enhance our framework by challenging it in distinct case 

studies of several payment solutions, thereby verifying and proving that the framework 

we developed is applicable as an instrument to deconstruct all types of payment systems. 

Although it may take only few seconds for payer and payee to complete a payment, 

there are various complex process involved in different payment systems. We dissect 

the cases by presenting the procedures that operate between participants in the 

ecosystem, and observing the information flow and cash flow that occur in each case. 

A survey of each case shows the details on how each instrument initiates the payment, 

how the processes are completed, and provides an understanding of how each party 

undertakes the transactions and relationships in a particular payment system. 

The information flow and the cash flow in each case are illustrated with an arrow that 

directs one participant to another. Information flow is indicated by a thin arrow while 

cash flow is indicated by a bold arrow. The participant that is absent in a particular 

payment case is drawn with light color and dotted border in the framework. 
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Furthermore, we provide related features with each selected case. There are several 

attributes involved in a payment mechanism. We interpret the cases in aspects such as 

payment fee and payment time periods from payers and payees’ viewpoints. We focus 

on payers and payees in the payment system because they are the main players who 

initiate the payment action and start the payment process. They are the associated 

parties directly affected by different payment services. Moreover, many new payment 

methods are provided by third-party companies, which act as intermediate platforms 

between the two customer groups, payers and payees, thus serving two-sided markets. 

As a result, we focus on the attributes that are most related to payers and payees and 

demonstrate these attributes in their perspectives. 

We provide attributes including payment fees and time periods for payments for each 

selected case. The payment fee is one of the factors that influence payers’ and payees’ 

adoption of payment services. Regardless of whether an individual is a payer or payee, 

he ow she expects to complete the payment with the lowest cost. Therefore, the payment 

charge of each payment service is a crucial attribute. Furthermore, the time period of a 

payment is significant as well. In terms of a payer, the time he or she needs to pay off 

the transactions is significant. Different payers have different aspects to consider, with 

some expecting to pay after they receive the goods or services, while others may like 

to prepay for the goods for convenience. As for payees, the time in which they receive 

the payment is an extremely important issue, especially for small firms that rely on 

turnover of funds. Therefore payment time is a crucial factor for both payers and payees. 

Also, various kinds of payment systems attempt to provide services that attract users. 

This study not only develops a framework to deconstruct the payment procedures of 

various cases, but it also provides related attributes that are concerns of payers and 

payees. We hope to analyze the various payment methods in depth. 
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CHAPTER 4: RESEARCH RESULTS 

4.1 Traditional Payment Processes 

The results for each selected case using traditional payments are presented below. 

4.1.1 Check 

As a paper-based payment instrument, a check is a document that provides instructions 

to pay money to the payee named on the check. The payer who chooses to pay with a 

check may apply for a check-book from his or her bank with a current or checking 

account. The payer, also known as the drawer, then signs and fills in details such as the 

name of the payee and the amount of money on the check to authorize the payment. 

Once the payee receives the check from the drawer, the payee can choose to collect the 

money by visiting his or her own bank and submitting the check to the bank teller. The 

bank teller reads and refers the information stated on the check to an intermediary to 

carry out the authorization and clearing process. An authorized clearing house act as 

the intermediary and receives the check information for authorization. After the 

verification and authorization completed by the payer’s bank, the payee’s bank then can 

deposit the check for the payee. The advantage of using a check is that neither the payer 

nor the payee has to carry a stack of cash for payments and they can easily send and 

collect money from their bank accounts through a piece of paper. 

The backstage operation between the payee’s bank receiving the check and depositing 

the money to the payee’s account is hard to observe but worthwhile to discuss. When 

the payee hands in the check to a bank teller, the teller will manually read the 

information of the check or use scanners along with software equipped with OCR 

(optical character recognition) technology to electronically read the handwriting, and 

then refer the digits for processing. Currently, using a smartphone app can take a picture 

of the check, which then becomes into an electronic image. The payee’s deposit bank 

rounds up all the checks from its customers in a batch at the end of each business day 

and sends them to an intermediary- a clearing house. A clearing house is a financial 

institution that handles the clearing and settlement activities between banks. A clearing 

house is supervised or operated by the central government in many countries. It acts as 

an intermediary institution that coordinates between the payer’s bank and the payee’s 
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bank. The clearing house receives the batch of checks that provides instruction to pay 

money out of the drawer’s account that has been stated on the checks, including check 

details such as the account numbers, routing numbers and the amount. The clearing 

house identifies the drawer’s (payer’s) bank according to the check’s routing number 

and the drawer’s account number. Identifying the payer’s bank, the clearing house then 

contacts and passes the payment request, with the check details, to the payer’s bank 

where the check is drawn and waits for its authorization and verification. After 

verifying the legitimacy of the check and the adequacy of funds in the payer’s account, 

the drawer’s bank sends back the approval authorization to the clearing house. If there 

are insufficient funds in the drawer’s account, the drawer’s bank would send back the 

message to inform the bank that the check has bounced. Once the check is identified 

and available, the transaction would be recorded. Through collection and organization, 

the clearing house sends the message to the involved banks for a settlement order. The 

payee’s bank credits the payee’s account and the payer’s bank debits the payer’s account 

for the check payment. The credit amount to the payee’s deposit account is equivalent 

to the debit amount to the payer’s bank on which it was drawn. Finally, the payer’s bank 

pays the funds on behalf of the payer to the clearing house, which transits the money to 

the payee’s bank. In other words, many transactions may occur with different accounts 

between the involved banks on the day. The banks do a net settlement with the clearing 

house at the end of each business day by either delivering or accepting the net amount 

of funds. After this procedure, the check is said to have cleared and settled. 

We apply an illustration of a check payment to our framework in Figure 2. Arrows 

express the information flow and bold arrows express the cash flow. Numbers displayed 

next to the arrows express the steps that occur in the case. To explain the procedure in 

detail, we provide Table 2, which lists the authorization along with the clearing and 

settlement processes in steps. The steps in Table 2 match the numbers next to the arrows 

in the framework, Figure 2, to consult a reference. 
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Figure 2 Framework for check payments 

Table 2 Processes for check payments 

Step Process 

Authorization 

1 The payer(drawer) writes a check to the payee with the full name of both 

the payer and payee, amount of money, date, etc. 

2 The payee receives the check as payment and visits his or her bank to 

deposit the check in his or her own account. 

3 The bank teller accepts the check and reads the data on the paper check.  

The payee’s bank rounds up all the checks in a batch at the end of each 

business day and sends them to a clearing house. The check details, 

including the account numbers, routing numbers, and the amount, are 

sent electronically to the clearing house for authorization and clearing. 

4 The clearing house identifies the payer’s bank according to the check’s 

routing number and passes the payment request with the check details to 

the payer’s bank and waits for authorization and verification. 

5 The payer’s bank verifies the check and sends back the authorization to 

the clearing house. 

Clearing & Settlement 

6 After organizing and calculating, the clearing house sends the message 

to the payer’s bank and the payee’s bank for the settlement order. 

7 The payer’s bank debits the payer’s account and the payee’s bank credits 

the payee’s account for the check payment. 
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8 The payer’s bank pays the clearing house and the clearing house pays the 

payee’s bank for settlement. 

Viewing the cash flow, we can see that the exchange of funds is executed through the 

clearing house, and that the payer’s bank and the payee’s bank update the amount of 

their accounts. In the case of the payer, the fee for using a check for payment is zero to 

$1 per transaction, depending on the bank. The cost of a check-book is mostly free or 

very inexpensive. In the case of the payee, the fee for using a check to collect money is 

also zero to $1 per transaction, depending on the bank. The time for payment by the 

payer and the time of receiving payment by the payee depends on the bank and the 

amount of the check. The process generally used to take several days because checks 

had to be physically transported back to the drawer’s bank. With the development of 

technology, the check data can be transmitted electronically, and thus it usually takes 

one or two business days for the clearing house and involved banks to operate the 

clearing and settlement process after the payee deposits the check. Table 3 shows the 

fee and time for a check payment from the payer and payee’s viewpoints. Although use 

of a check is relative cheap for payment, it is also relative time-consuming compared 

to many innovative payment methods. The check requires a lengthy process of manual 

checking, verifying, and clearing. In addition, a check must be physically turned over 

to the payee, and the payee must deposit the check in person. With the emergence of 

electronic payments, the physical piece of paper, which takes days to clear and settle, 

is becoming less acceptable and attractive. Accordingly, the costly paper-based check 

is evolving and transforming into an electronic check, which is more accessible. 

Table 3 Features of check payments 

Payer Payee 

Fee Payment time Fee 
Time of payment 

receipt 

Free to $1. Mostly within one 

or two business 

days, but 

sometimes longer.  

Free to $1. 

 

Mostly within one 

or two business 

days, but 

sometimes longer.  
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4.1.2 Credit Card 

Credit cards are widely used as a medium of payment. A credit card is a plastic card 

issued to a user for the purchase of goods or services, and offers the user the option to 

pay the bill at a later time. Credit cards are used in the customer-to-business (C2B) 

situation in general. With the development of information communication technology 

(ICT), the usage of credit cards has transformed into an electronic way, which is more 

acceptable for people. It is common to see people pay with credit cards at a brick-and-

motor store or on the internet. With the plastic cards, payers complete the payments in 

seconds without carrying a lot of cash. As technology advances, there are different ways 

to accept and read credit cards. The user may swipe the card through a magnetic card 

reader, dip the card into a chip-reading card reader, or simply wave the card near a NFC 

enabled terminal. The transaction can be authorized and a confirmation receipt can be 

quickly produced. Behind the instant movement at a point of sale, however, is an 

extremely complicated procedure that is supported by several institutions. The 

operation that fulfills such a transfer of money requires passing through multiple stages, 

including authorization, clearing, and settlement.  

A typical situation may be that a payer chooses a credit card as the payment method 

and presents the card to a merchant for the purchase of goods or services in a store. The 

merchant who accepts credit card payments from customers must have a corresponding 

device and established system. In order to take the credit cards, the payee usually 

cooperates with several institutions. The merchant signs a contract with an acquirer who 

provides a card reader and system connectivity to process credit card transactions. A 

bank usually assumes the role of acquirer. It collects money on behalf of the merchants 

and maintains their accounts.  

Not only does the acquirer participate in a credit card payment, other institutions work 

together behind the scenes. When a card is read by the card reader at the merchant’s 

point of sale, the card details, which are encoded on the card’s magnetic stripe or 

electronic chip, including the account number, expiration date and so on along with the 

merchant’s identification number and the transaction amount are transmitted 

electronically by the terminal to the acquirer. Based on the card details, the acquirer 

then forwards the payment request to the corresponding card issuer for authorization. 
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The issuer is the financial institution that issues the credit card and extends the credit to 

the cardholders. It is responsible for verifying the card and either approves or declines 

the transaction. In fact, the payment request is not sent from the acquirer to the card 

issuer directly, but through a specific channel- that is, a credit card association. 

According to the card brand, the acquirer transmits the data to the appropriate credit 

card association.  

A credit card association operates the networks, acting as a mediator and building a 

connection between the acquirers and issuers to facilitate the flow of transactions. It 

identifies the appropriate card issuer and assigns the payment authorization request 

electronically to the issuer. The issuer receives the request and implements a succession 

of card verification procedures to avoid fraud and checks if the cardholder has sufficient 

credit to cover the payment for the purchase. After verification, the issuer sends an 

approval or declined response back to the credit card association, who then passes it to 

the acquirer. As the acquirer receives the authorization result, it relays it to the merchant, 

who will provide the goods or services to the payer. Along the way, either the 

transaction is approved or rejected, which completes the authorization stage. The 

authorization process is critical for the merchant as it provides protection from taking 

fraudulent cards or cards owned by cardholders who are over their credit limit. It usually 

takes no more than a few seconds to complete the authorization. If the transaction is 

approved, the cardholder receives the merchandise as well as a receipt. So far, the 

payment for this consumption is yet to be finalized. 

After authorization, the payment is verified, the merchant can be confident of the 

payment, and the payment enters into the clearing stage. This process includes 

clarifying all of the final transaction data, calculating the fees and charges, and 

preparing to conduct the money transfer between institutions. The clearing and 

settlement procedure varies depending on the circumstances. The following is one kind 

of common operation. 

The payment money needs to be transferred to the merchant’s account, which is 

maintained by the acquirer. It would be easier for the acquirer if all the payments made 

by different cardholders paid with cards issued from the same issuer. In such a scenario, 

the acquirer of the merchant only needs to ask for funds from the one and only issuer. 
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However, in practice, it is not that simple. Payments accepted by the merchant are made 

with cards that are issued by many different issuers. Furthermore, an acquirer might 

need to deal with numerous merchants. Very large quantities of transaction data exist 

that must be settled. As a result, it is essential to have the intermediary, namely the 

credit card association, handle all of these complex transactions. Generally, money does 

not transfer between institutions and accounts each time a payment occurs. Instead, at 

the end of the business day, the merchant will review daily and collect the authorized 

transactions in a batch on the point-of-sale (POS) terminal. The daily batched messages 

are comprised of information about the transactions that are sent to the acquirer. The 

acquirer collects the messages and formats them into clearing information, which it 

reports to the credit card association for clearing. The credit card association validates 

the information and categorizes the approved transactions. The association also 

calculates the net settlement obligation along with fees and charges for each involved 

institution, and routes the organized clearing message to the appropriate issuers and 

acquirers. The issuer and the acquirer then learn the net amount that is receivable or 

payable in all the transactions from the clearing message. 

Funds must be transferred after all the transactions are cleared. To execute the 

settlement between numerous issuers and acquirers, the credit card association 

designates a settlement bank to transmit the funds transfer order. The settlement bank 

follows the order and acts as another intermediary or hub. The settlement bank receives 

funds from the issuer and transfers them to the acquirer on a net payment basis. The 

settlement process occurs each business day between issuers, acquirers, and the 

settlement bank. 

In addition to the cash flow between institutions, the other critical component is the 

cash flow and the information flow in relation to the main players: the payer and the 

payee. After the acquirer receives the batched authorizations from the merchant, it posts 

the transactions and credits the merchant’s account for the cardholder’s purchase. The 

issuer posts the transaction information to the cardholder’s account statement after the 

payer’s purchase and sends a monthly statement to the cardholder. In the case of credit 

card payment, the issuer pays for the cardholder first, and the payment is complete when 

the cardholder pays the bill after he or she receives the monthly statement. Figure 3 and 

Table 4 illustrate the processing steps involved in a typical credit card transaction. 
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Figure 3 Framework for credit card payments 

Table 4 Processes for credit card payments 

Step Process 

Authorization 

1 The consumer (payer) purchases goods or services from the merchant 

(payee) in a brick and mortar store, presenting a credit card for payment 

at the POS. 

2 After the POS terminal reads the credit card, the consumer’s credit card 

information and transaction amount are sent to the acquirer. 

3 The acquirer forwards a transaction authorization request with the credit 

card information to the corresponding credit card association. 

4 The credit card association validates card security features (anti-fraud, 

black-list checks, anti-money laundering, etc.), identifies the appropriate 

card issuer, and routes the payment authorization request to the issuer. 

5 The issuer receives the request. It verifies the validity of the credit card 

and if the cardholder has sufficient credit to cover the payment. The 

issuer then approves or denies the transaction and sends back an 

authorization response to the credit card association. 

6 The credit card association sends the authorization response to the 

acquirer. 

7 In the case of an approval transaction, the acquirer routes the approval 

authorization response to the merchant terminal. 

8 The consumer (payer) completes the purchase and receives receipt from 

the merchant (payee). 
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Clearing & Settlement 

9 The merchant’s POS terminal collects all approved authorizations (with 

those of other customers’) and sends them in a batch to the acquirer at 

the end of each business day. 

10 The acquirer credits the merchant’s account for cardholder purchases, 

subtracting the merchant discount fee. 

11 The acquirer transmits the batched information to the credit card 

association for settlement. 

12 The credit card association clearing system validates information and 

forwards each approved transaction with a clearing message to the 

appropriate issuer and acquirer.  

13 The credit card association sends transfer funds order to the designated 

settlement bank. 

14 The settlement bank, at the direction of the credit card association, 

transfers funds minus an interchange fee to the acquirer. 

15 The cardholder’s issuer transfers the funds, minus the interchange fee, to 

the credit card association’s designated settlement bank. 

16 The issuer bills the cardholder (payer) for the purchase. It posts the 

transaction information to the cardholder’s account and sends a monthly 

statement to the cardholder. 

17 The cardholder (payer) receives the statement and pays the bill. 

We are familiar with the use of credit cards. Payers are allowed to pay the bill after the 

purchase in a timeframe that ranges from 15 to 31 days, depending on the different 

cards, and usually on a monthly basis. However, the cash flow between the other 

participants is relatively unclear. We can observe from the framework that the payer is 

the last participant to settle the payment, while the payee does not receive the money 

after the payer’s settlement. The payee will generally receive his or her money within 

1 to 5 days from the acquirer. In addition to the cash flow related to payers and payees, 

other payments flow between the involved institutions including the issuer, the 

settlement bank, and the acquirer. After receiving the clearing message and settlement 

order, the issuer and the acquirer would exchange the funds through the settlement bank. 

Although the use of a credit card does not required a transaction fee for the payers, there 

is a card-processing cost for payees. The issuer provides the postponement payment 

services and bears the risk of cardholders’ bad debts. The issuer also pays the acquirer 
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first and charges a fee for the interchange. Thus, the funds transferred from the issuer 

to the settlement bank would be less the interchange fee and the funds transferred from 

the settlement bank to the acquirer would also be less the interchange fee. Interchange 

fees typically comprise a percentage of each transaction along with a fixed transaction 

fee. Although this fee is paid to the issuer by the acquirer, the amount is practically set 

and determined by the credit card association. Besides the fee paid to the issuer, the 

acquirer also must pay an assessment to the credit card association. Assessments are 

typically charged by a percentage of the total transaction volume per month. The credit 

card association usually calculates the settlement obligation together with the 

interchange fee and assessments, thus the acquirer receives the remaining payment 

amounts after deducting the fees from the settlement bank. All of the fees paid by the 

acquirer to the issuer and the credit card association are eventually passed on to the 

payees. In order to accept the credit card payments, the payee needs to pay a transaction 

fee called the “merchant discount fee.” This fee is comprised of the interchange fee for 

the issuer, assessments for the credit card association, as well as markups for the 

acquirer. The interchange fee and the assessments account for the majority of the total 

merchant discount fee. The fee is charged partly to cover the cost of the involving 

institutions assuming the transaction risks and fund the merchant before the payer pays, 

and partly as profit for the participants. The merchant discount fee is usually charged 

based on payment volume, which is the total monetary value for the transactions. The 

fee mostly costs 2%-3%, and sometime up to 5% of the total purchase price depending 

on contracts with different pricing models. Thus, the acquirer will credit the payee’s 

account for the amount of the payments less the merchant discount fee according to the 

contract between the acquirer and the payee in the settlement stage. The payment time 

and fees for credit card payments are showed in Table 5. 
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Table 5 Features of credit card payments 

Payer Payee 

Fee Payment time Fee 
Time of payment 

receipt 

None Ranges from 15 

days to 31 days 

(usually on a 

monthly basis). 

2%-3% (some up 

to 5%) of the total 

purchase price. 

 

Within 1 to 5 days 

after the 

transaction. 

 

4.2 Innovative Payment Processes 

The results for each selected case using innovative payments are presented below. 

4.2.1 Android Pay 

Android Pay is a service that processes mobile payments. As an example of customer-

to-business (C2B) on-site payment service, Android Pay allows users complete the 

transactions in stores with handheld digital devices and no physical payment 

instruments (credit cards). 

Developed by Google, Android Pay provides a new way for point-of-sale (POS) 

payments with Android-supporting mobile devices. It turns a mobile device into a 

digital wallet, with no need for an actual credit card to perform the credit card 

transaction. With Android Pay, a payer just needs to unlock a near-field communication 

(NFC)-compatible smart phone and hold it in close proximity against the terminal that 

is contactless-enabled. The terminal reads the card, confirms and approves the 

transaction, and the purchase is done. NFC is a set of communication protocols that 

enable wireless communication. It is used to transmit credit card information between 

a mobile phone and a terminal. This technological development makes contactless 

payments possible. Increasing types of mobile phones provide an NFC-supporting 

function. 

The contactless payment feature had appeared in physical credit cards previously. As 

technology has advanced, a new kind of credit card has emerged. Credit card 

associations currently use radio frequency identification (RFID) technology to produce 
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cards that allow cardholders to place the cards in front of contactless payment terminals 

to complete transactions without physically swiping or inserting the cards into a POS 

device. These can replace chip card inserting or the magnetic stripe card swiping types 

of transactions. With the popularity of the contactless-enabled credit cards, increasing 

numbers of merchants are using contactless card readers at the POS. This situation has 

opened up an opportunity of payment services such as Android Pay, helping to speed 

up in market penetration. 

To facilitate mobile payments with Android Pay, a user needs to add a card by uploading 

credit card information and linking it to the service. This is done by taking a photo of 

the card or entering the information manually. After completion of the setting and 

authentication, the credit card details are stored in the system and users are able to pay 

with Android Pay in stores. To carry out a purchase, a payer unlocks the phone with a 

physical security measure such as a fingerprint ID or a passcode, and places it on the 

designated payment area of the NFC-enabled payment terminal. The mobile connects 

and transmits data to the merchant terminal for the purchase. The data Android Pay 

sends is not the actual credit card number information, but rather a token data. The 

token data is a one-time security cryptogram generated by the token service provider 

(TSP), and is a security feature called “tokenization” used by Android pay. It prevents 

the merchant and its acquirer from obtaining the real credit card information for privacy 

purposes. Tokenization is a mechanism that replaces sensitive credit card information 

with a virtual account number. In general, a credit card association such as Visa and 

MasterCard serves as the token service provider. Android Pay is connected to these 

associations and uses their tokenization services. 

The payment flow for an Android Pay payment works as follow. After the payer uses 

Android Pay for the purchase and the token data is sent to the merchant’s POS terminal, 

the data is forwarded to the acquirer to process the payment. Information flow then 

occurs from the acquirer to the credit card association and to the token service provider, 

to request an authorization. The TSP validates the cryptogram by mapping the token 

with actual card information stored in a token vault to confirm whether the token 

corresponds to a specific card. Once the token is authenticated, it is decrypted, 

translated into the actual card number, and sent to the appropriate issuer as a request 

along with the transaction details. The issuer receives the request and completes the 
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validation checks. The issuer then approves or denies the transaction and sends back an 

authorization response to the credit card association. The credit card association passes 

the response back the same way to the acquirer and the merchant’s terminal. Assuming 

the transaction is approved, the consumer completes the purchase and receives a receipt 

from the merchant. The confirmation and transaction details are also shown on the 

payer’s mobile phone. 

Throughout the whole authorization stage, actual credit card information is stored only 

in the system of the TSP. The TSP is the only one who can decrypt and translate the 

token data that provides a security feature for the cardholder. The clearing and 

settlement stage is actually operated exactly the same way as in traditional in-store 

physical credit card payments. The merchant’s terminal will collect all approved 

transactions and send them in a batch to the acquirer at the end of each business day. 

The acquirer crediting the merchant’s account for the payments then operates the cash 

flow from the acquirer to the merchant. The acquirer transmits the batched information 

to the credit card association for settlement. The credit card association clearing system 

undergoes the validation process and forwards each approved transaction with a 

clearing message to the appropriate issuer and acquirer. In addition, the credit card 

association sends the transfer funds order to its designated settlement bank. Afterwards, 

the issuer and the acquirer exchange money through the settlement bank, and the payer 

eventually pays the issuer’s bill. This graphical representation is shown in Figure 4 and 

the processes in steps are listed in Table 6. 

Viewing the authorization, clearing, and settlement process of an Android Pay payment, 

we find that it works nearly the same as traditional credit card payments. The difference 

is that the payer replaces the plastic cards with a compatible device and lets the 

payments flow through Android Pay. A user can link more than one card to Android 

Pay and set one as a default that the user can change any time. With this innovative 

payment system, a payer spends less time at the register, and has the convenience of 

not needing to carry so many cards. Android Pay also uses contactless terminals for 

credit cards. As the payments can be done via the merchants’ existing payment 

infrastructure, the widespread use of contactless payment terminals is advantageous to 

Android Pay. 
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Figure 4 Framework for Android Pay payments 

 

Table 6 Processes for Android Pay payments 

Step Process 

Authorization 

1 The consumer (payer) purchases goods or services from the merchant 

(payee) in a brick and mortar store and chooses to pay by Android Pay. 

The payer places his or her phone on the designated payment area of the 

NFC-enabled POS terminal. The device sends the token data along with 

the transaction details, to the merchant terminal via the NFC protocol. 

2 The merchant terminal transits the token data and the transaction details 

to the acquirer to process the payment. 

3 The acquirer forwards the card data to the token service provider (TSP), 

usually provided by the credit card association. 

4 The TSP validates the cryptogram, translating the token into the 

cardholder’s actual card number. The credit card association then sends 

the issuer a request along with the transaction details. 

5 The issuer receives the request and completes the validation checks. It 

approves or denies the transaction and sends back an authorization 

response to the credit card association (TSP). 

6 The credit card association passes the authorization response to the 

acquirer. 

7 The acquirer sends the authorization response back to the merchant 

terminal. 
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8 Assuming the transaction is approval, the terminal shows a success 

message. The consumer completes the purchase and receives a receipt 

from the merchant. The payer also receives confirmation and transaction 

details on his or her phone. 

Clearing & Settlement 

9 The merchant’s POS terminal collects all approved authorizations (along 

with those of with other customers’) and sends them in a batch to the 

acquirer at the end of each business day. 

10 The acquirer credits the merchant’s account for cardholder purchases, 

minus a merchant discount fee. 

11 The acquirer transmits the batched information to the credit card 

association for settlement. 

12 The credit card association clearing system validates the information and 

forwards each approved transaction with the clearing message to the 

appropriate issuer and acquirer.  

13 The credit card association sends the transfer funds order to its designated 

settlement bank. 

14 The settlement bank, at the direction of the credit card association, 

transfers the funds minus an interchange fee to the acquirer. 

15 The cardholder’s issuer transfers the funds minus an interchange fee to 

the credit card association’s designated settlement bank. 

16 The issuer bills the cardholder (payer) for purchases. It posts the 

transaction information to the cardholder’s account and sends the 

monthly statement to the cardholder. 

17 The cardholder (payer) receives the statement and pays the bill. 

It can be seen from the deconstruction of Android Pay that the operation works almost 

the same as traditional credit card payments. Android Pay only provides a system that 

allows payments to pass through devices such as a mobile phone. The payment is still 

a process for the use of a credit card. Thus, the time for the payer to pay and the time 

of the payee receiving payment is exactly the same as traditional credit card payments. 

The time for the payers to pay ranges from 15 days to a month, depending on different 

issuers and types of card. The time for payee to collect payment is usually within 1 to 

5 days after the transaction. Likewise, because Android Pay does not charge any fees 

from either the payers or the payees, the fees are the same as credit card payments. 

Although the payer does not need to pay for the Android Pay service, the payee does 
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pay 2%-3% of the total purchase price as the fee to its acquirer, which is the cost of 

merchant discount fee. The fee and the time for Android Pay payments are shown as 

Table 7. 

Table 7 Features of Android Pay payments 

Payer Payee 

Fee Payment time Fee 
Time of payment 

receipt 

None. Ranges from 15 

days to 31 days 

(usually on a 

monthly basis). 

2%-3% 

(sometimes up to 

5%) of the total 

purchase price. 

Within 1 to 5 days 

after the 

transaction. 

4.2.2 Venmo 

Besides the customer-to-business (C2B) purchasing situation, there is another common 

scenario in which a group of friends is out for dinner. One person covers the entire bill 

and the others need to pay for their portions of the bill. In this situation, a person-to-

person (P2P) payment is necessary. Venmo is a company that provides a cashless P2P 

digital payment service. It is owned by PayPal and currently only available in the U.S. 

In addition to the convenience of not having to carry cash or checks, Venmo establishes 

an online platform to handle micropayments between individuals. A user can send a 

request to friends for a shared bill via the Venmo website or mobile app and collect the 

easily transferred funds. Because of this convenience and the unique social function 

feature, Venmo has grown rapidly in the U.S. 

A user signs up for a Venmo account through a Facebook account or e-mail address. 

When a user creates an account, he or she opens up a digital wallet that is available for 

making transactions via a Venmo balance. Venmo offers options for users to fund their 

accounts with different sources, including credit cards, debit cards, or bank accounts. 

After funding the Venmo balance, the payer can find friends or recipients in the service 

via username, phone number, or email, and easily pay with their balance. Between users 

and their personal contacts, the specific amount paid is deducted automatically in the 

payer’s Venmo balance and deposited to the payee’s account. If the payment exceeds 
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the balance, the primary funding source can complement the balance and make the 

payment available. 

Venmo’s unique community features have been well received by providing a sharing 

experience for users. Every Venmo transaction can be attached with a post of messages. 

Users can post transaction details such as payment amounts or the reason for the 

payment on the Venmo newsfeed. With this social network, users can share their 

feelings with friends registered on the platform. Sharing and interaction between users 

enhances the pleasure of a payment activity, making the experience more interesting, 

and not just a serious affair. Venmo’s concept of attaching a social network to payment 

services encourages usage and differentiates from other payment services, and has built 

business. 

To use a credit card as a Venmo funding source, a user enters the card information. After 

adding a card, mobile payments with Venmo can be fulfilled as follows. The user taps 

the friend through the app that he or she is going to pay. The payer enters in the amount 

for payment along with a description that is shared with friends. The payer then chooses 

a funding source for the payment, designates the credit card (in this case), and taps to 

pay. Before long, the payee receives money in her balance. Although the Venmo 

transaction is completed within seconds, it is more complicated behind the scenes. 

When a user pays with a credit card on Venmo, the payment does not flow directly from 

the payer to the payee. Instead, Venmo credits the payee’s Venmo account and collects 

the card payments from the payer. In other words, Venmo acts as a medium to exchange 

the payment. Consequently, the payment flow is primary operated between the payer 

and Venmo. After the payer taps to pay, Venmo transmits the transaction data to 

Venmo’s bank to process the payment. Similar to traditional credit card payments, 

Venmo’s bank is an acquirer and it forwards a transaction request with the credit card 

details to the corresponding credit card association for authorization. The credit card 

association validates the card security features, identifies the appropriate card issuer, 

and routes the payment authorization request to the issuer. Through the validation and 

authorization checks, the issuer approves or denies the transaction and sends back an 

authorization response to the credit card association. The credit card association then 

sends back the authorization response to Venmo’s bank. Once the authorization is 

approval, Venmo informs the payer the transaction is complete. The following clearing 
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and settlement process is the typical operation for credit card payments that are involved 

with the cardholder’s issuer and Venmo’s bank. Venmo will collect all approved 

authorizations and send them in a batch to Venmo’s bank at the end of each business 

day. Venmo’s bank then credits Venmo’s account for the payment and transmits the 

batched information to the credit card association for settlement. The credit card 

association clearing system validates information and forwards each approved 

transaction with a clearing message to the appropriate issuer and acquirer. The 

settlement bank that the credit card association has designated receives the funds order 

and handles the funds exchange between the payer’s issuer and Venmo’s bank. The 

payer is obligated to pay the issuer for the payment eventually. In Figure 5, the process 

for Venmo payments are illustrated, and stated in Table 8. The framework primary 

presents the flow that operates between the payer and Venmo. The cash flow from 

Venmo to the payee of the transaction is an amount crediting of the payee’s Venmo 

account in practice. If the payee wants to withdraw the money from her Venmo’s 

balance, it can be accomplished by transferring the funds to her own bank account. 

 

Figure 5 Framework for Venmo payments 

Table 8 Processes for Venmo payments 

Step Process 

Authorization 

1 The user taps the friend on the app that he or she is going to pay. The 

payer enters in the amount, chooses the credit card to use for the payment, 

and taps to pay. 
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2 Venmo transmits the transaction data to Venmo’s bank to process the 

payment. 

3 Venmo’s bank forwards a transaction authorization request with the 

credit card details to the corresponding credit card association. 

4 The credit card association validates card security features (anti-fraud, 

black-list checks, anti-money laundering etc.), identifies the appropriate 

card issuer, and routes the payment authorization request to the issuer. 

5 The issuer receives the request and completes an account-level validation 

and authorization checks. It then approves or denies the transaction and 

sends back an authorization response to the credit card association. 

6 The credit card association sends back the authorization response to 

Venmo’s bank. 

7 Venmo’s bank routes the approval authorization response to Venmo and 

informs the payer that the transaction is complete. 

Clearing & Settlement 

8 Venmo credits the money in the payee’s account. The payee receives 

notification that the payer has sent the payment. 

9 Venmo collects all approved authorizations (along with those of other 

customers’) and sends them in a batch to Venmo’s bank at the end of each 

business day. 

10 Venmo’s bank credits Venmo’s account for the payer’s payment. 

11 Venmo’s bank transmits the batched information to the credit card 

association for settlement. 

12 The credit card association clearing system validates information and 

forwards each approved transaction with a clearing message to the 

appropriate issuer and Venmo’s bank. 

13 The credit card association sends a transfer funds order to its designated 

settlement bank. 

14 The settlement bank, at the direction of the credit card association, 

transfers funds minus an interchange fee to Venmo’s bank. 

15 The payers’ issuer transfers the funds minus an interchange fee to the 

credit card association’s designated settlement bank. 

16 The issuer bills the cardholder (payer) for purchases. It posts the 

transaction information to the cardholder’s account and sends the 

monthly statement to the cardholder. 

17 The cardholder (payer) receives the statement and pays the bill. 
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Transactions between Venmo users can be performed in an instant. The payee could 

receive the payments immediately in her Venmo balance. It is also convenient to make 

another payment right away compared to the traditional remittance. Although Venmo 

allows users to transfer money back and forth immediately, if a user needs to withdraw 

the funds out of his or her own bank account, it would typically be done with automated 

clearing house (ACH) transfers by the end of the next business day. As for the payer 

who uses a credit card to pay his Venmo account, she can pay the bill on a monthly 

basis, which is the same as normal credit card payments. 

Although Venmo provides a convenient and engaging payment service for users, we 

wondered about its fees. The transactions that entail Venmo balances, bank accounts, 

or major debit cards are totally free for both payers and payees. Venmo absorbs a portion 

of the costs as a stimulation to attract users. However, a payer who sends money using 

a credit card or an unsupported debit card is charged 3% of the payment as a transaction 

fee. This fee is Venmo’s source of income. Credit card transactions may cost Venmo 

2% or more of the payment to pay Venmo’s acquirer. Venmo passes these costs on to 

its users and charges a 3% fee, a higher amount, to cover the cost of processing bank 

transfers and debit card transactions, both of which charge relative low flat fees. After 

the funding process, users shifting funds within Venmo balances allow the platform to 

avoid fees for other involved institutions because Venmo holds the money. Features 

including payment fees and time for payers and payees are listed in Table 9. 

Table 9 Features of Venmo payments 

Payer Payee 

Fee Payment time Fee 
Time of payment 

receipt 

3% for credit card 

transfers. 

Ranges from 15 

days to 31 days 

(usually on a 

monthly basis). 

None A payee can 

immediately 

receive her money 

after the payer 

transfers. 

4.2.3 Klarna 

Klarna is a Sweden payment company that supports a substantial proportion of e-
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commerce sales. Klarna handles payment processes for payers and payees, allowing 

payers to conclude the sale first and pay for the merchandise afterwards. The buy-now-

and-pay-after choice can be performed via a credit card, which is commonly used. 

However, the distinguishing feature of Klarna is that customers do not need to pay with 

credit cards to postpone their payments. Klarna extends credit and provides delay-

payment services that advance funds to merchants for later repayments. Payers, who 

are the buyers of the transactions, do not need to pay the bill before receiving an order. 

They can receive a merchandise warranty and a flexible time limit to pay, which pose 

much lower risk for payers. Moreover, Klarna provides an installment option for 

customers. Once a customer purchases from a merchant with Klarna checkout, Klarna 

will perform a micro credit check for the payer. If the payer has sufficient credit for the 

payment, Klarna approves the transaction and pays the merchant on behalf of the payer. 

After the transaction is approved, the payment to the payee is guaranteed and the payer 

receives a purchase invoice from Klarna. The payer needs to complete the payment 

within 14 days according to the invoice. This delay in payments, the service provided 

by Klarna, gives payers wide choices for selecting payment instruments. Paying 

through debit cards, bank transfer, or check are all acceptable payment methods for 

Klarna. Paying with a credit card is acceptable as well. 

Klarna strives to create an easier and more flexible checkout experience for users. It 

bears the risk of payers being in arrears with the payments and payees defaulting the 

goods. When a user uses Klarna Check-Out, Klarna decides if it accepts the transaction 

within seconds. In accordance with the payer’s public and private data, Klarna uses a 

machine-learning technique to detect and decide whether to provide an instant credit 

and take the risk of fraud and payment default. This is an essential aspect of Klarna. 

The risk evaluation system is data driven, precise, and efficient to judge the transaction 

risk with limited information. The time in which the order is produced, the type of 

products, and the past behavior of the payer are all factors that affect Klarna’s decision 

to extend credit. The risk evaluation system is a core competence of Klarna that enables 

it to provide instant credit for micropayments. 

In addition to the mechanism that determines whom to offer the postponement payment 

services, another issue for Klarna is how it collects money from customers. Klarna uses 

a simple and straightforward method to collect money for transactions. It releases 
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invoices that contain transaction details and a settlement deadline to customers. With a 

Klarna invoice, payers can pay for their purchase within 14 days after receiving goods 

from the merchant. According to the invoice, the payer chooses his preferred payment 

method. Klarna integrates all of the invoices and handles the money collection with 

numerous payers and payment methods. 

Payee is another dominated customer that adopts the Klarna services. Once the 

merchant chooses to adopt Klarna services, it offers a Klarna checkout option. Due to 

the postponement payment feature, the checkout process with Klarna is much simpler, 

removing the payment step, and reducing the time for online shopping. After choosing 

items for purchase, users only need to provide an email address and billing zip code to 

Klarna at checkout. Filling in addresses and other details is only required the first time, 

as such details are remembered and pre-filled for following purchases to speed up the 

checkout process. Klarna judges the credit worthiness of the payer with the credit rating, 

which depends on a payer’s past behavior. The payer receives his goods first and has 

up to 14 days to pay. If the invoice is not be cleared in 14 days, interest accrues on the 

amount. Moreover, if the payer defaults on the payment, it will be reported to the 

national credit bureau, creating a long-term impact on user’s ability to borrow in the 

future. 

To better understand how Klarna provides postponement payment services on its own, 

we disassemble the payment flow and look into the operation between participants. The 

process is as follows. A customer purchases goods from an online store using Klarna's 

checkout. The customer is taken to Klarna’s page to fill in his email address and zip 

code. With this information, the order is complete. Klarna does a micro-credit check 

and decides whether to extend credit and approve the transaction. If the transaction is 

approved, Klarna informs the merchant to deliver the order. Klarna pays the merchant 

after the goods are shipped, before the payer pays. The money from Klarna to the payee 

is the cash flow that occurs first, before any operation or authorization of the payer’s 

payment. The customer will receive a Klarna invoice with payment instructions and a 

link to the payment page. The payer has 14 days to pay once the online store has shipped 

the order. The payer can choose to pay via credit card, debit card, bank transfer, or 

check. If the customer chooses to pay with a bank transfer, the payer then clicks the 

bank transfer option on Klarna and conducts an online transfer with payment details 
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according to the invoice statement. After confirming the payment information, Klarna 

connects to the payer’s bank and transmits the transaction information. The payer’s 

bank verifies if the amount is sufficient before transmitting the authorization back to 

Klarna. Thus, the authorization stage is accomplished. Klarna shows the payer that the 

transfer is authorized. Next, an interchange begins between the payer’s bank and 

Klarna’s bank to complete the payment. The clearing and settlement process works as 

follows. The payer’s bank transmits the transaction information to a clearing house. The 

clearing house organizes the transactions, calculates the settlement obligation, and 

forwards the clearing message to the payer’s bank and Klarna’s bank. The payer’s bank 

deducts money from the payer’s account and Klarna’s bank credits the money in 

Klarna’s account. At the end of each business day, the payer’s bank and Klarna’s bank 

execute the net settlement with the clearing house. According to the clearing message, 

the payer’s bank transfers the funds to the clearing house and it transfers the funds to 

Klarna’s bank to complete the settlement. The processes for a Klarna payment are 

presented in Figure 6 and Table 10. 

 

Figure 6 Framework for Klarna payments 

Table 10 Processes for Klarna payments 

Step Process 

Pay with Klarna invoice by bank transfer 

1 A customer purchases goods from an online store using Klarna's Check-

Out. 
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2 The customer is taken to Klarna’s page where he enters his email address 

and zip code. Klarna does a micro-credit check and decides whether to 

extend credit and approve the transaction. 

3 If the transaction is approved, Klarna pays the merchant (payee) for the 

sale. 

4 The customer receives a Klarna invoice with payment instructions and a 

link to the payment page. 

Authorization 

5 If the customer chooses to pay with a bank transfer, he clicks the bank 

transfer option on Klarna. The payer chooses the bank account and 

conducts an online transfer with payment details according to the invoice 

statement. 

6 After confirming the payment information, Klarna connects to the 

payer’s bank and transmits the transaction information. 

7 The payer’s bank verifies if the amount is sufficient. It then transmits the 

authorization back to Klarna. 

Clearing & Settlement 

8 The payer’s bank transmits the transaction information to a clearing 

house. 

9 The clearing house organizes the transactions, calculates the settlement 

obligation, and forwards the clearing message to the payer’s bank and 

Klarna’s bank. 

10 The payer’s bank deducts money from the payer’s account and Klarna’s 

bank credits the money in Klarna’s account. 

11 According to the clearing message, the payer’s bank transfers the funds 

to the clearing house and it transfers funds to Klarna’s bank to complete 

the settlement. 

Klarna has great popularity not only because it is well liked by payers who can delay 

their payments up to 14 days to inspect their goods before settlement , but because many 

payees are willing to adopt Klarna’s services. With Klarna services, payees can shift 

their risks and sale online without the need to manage various kinds of payment 

methods and systems. All invoices of orders are be integrated and properly handled by 

Klarna. More importantly, payees could receive their payments right after delivery 

without relying on credit card settlement. Klarna assumes risks and guarantees 

payments for payees, which is beneficial to their cash flow. In addition, it has been 
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found that the paying after delivery reduces merchant’s cart abandon rate, which 

increases sales. 

Klarna was founded in Sweden, an almost cashless society, and handles almost 40% of 

all e-commerce payments in the country with a market share that is constantly 

increasing. Klarna is also one of the largest payment service providers in Europe. It is 

successful with European online shoppers because of its ease of use and the fact that 

Europeans rarely use credit cards. People in Europe are relative conservative about 

borrowing money. This has created a great opportunity for Klarna to offer payments 

with credit issued for its own service in Europe. 

As Klarna issues credit to its own users, payers can delay payments without credit cards. 

As with credit cards payments, although Klarna does not charge payers transaction fees, 

there is a fee for late payments and installment products. This tends to open up new 

possibilities to provide payments services with credit- that is, by switching payers from 

credit cards, a relative costly payment method, toward cheaper methods such as bank 

transfers. This situation lets Klarna gradually reduce their payment collection costs yet 

still charge merchants a transaction fee ranging from 1.5%-3%. Table 11 lists Klarna’s 

payment fee and time. 

Table 11 Features of Klarna payments 

Payer Payee 

Fee Payment time Fee 
Time of payment 

receipt 

None 14 days to pay 

after delivery of 

the order. 

1.5%-3% per 

transaction  

 

Immediately after 

payer orders the 

goods and the 

order is delivered. 

4.2.4 Dwolla 

Dwolla is a U.S. payment service provider that provides online and mobile services. 

The aim of the company is to provide a useful payment method with a simpler fee 

structure for both payers and payees. The founders of Dwolla wanted to eliminate the 

existing credit card network, which charges an average of 3% on each transaction. 
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Dwolla bypasses credit cards to avoid high fees and security problems, thus saving 

interchange fees from credit card association. As the core objective of Dwolla is to 

abandon the use of the credit card network, it only utilizes a traditional clearing house 

to handle money settlements. Dwolla innovates by adopting a traditional system and 

combining it with a platform that relies on the internet to perform instant transfer. 

Dwolla is now only available in the U.S. It signs up particular banks and provides a 

platform to implement customer-to-business (C2B) and person-to-person (P2P) 

payments. A user who wants to transfer with Dwolla must sign up for a Dwolla account 

and enter personal information to verify his identity. Dwolla determines if the user is 

old enough to open an account. The service acts as an electronic wallet. After 

registration, a user needs to fund the Dwolla account. The only way to make a deposit 

in Dwolla is to link an active bank account; thus the bank must cooperate with Dwolla, 

transferring money from the user’s bank account into the Dwolla account. Linking 

credit cards or debit cards is not allowed. The authentication and funding process can 

take a few days. After the funding process, the Dwolla account is topped up and the 

user is able to pay individuals with Dwolla. The transfer process via Dwolla can be 

fulfilled smoothly and easily. An assigned amount of money can be sent to another 

person’s account by entering the payee’s mobile phone number or Dwolla ID on the 

Dwolla app or website. Alternatively, the payment can be sent through an e-mail or a 

social networking site such as Twitter or Facebook. Money is transferred in an instant 

within Dwolla accounts. A recipient who does not have a Dwolla account receives 

notification of the transfer by e-mail or a social networking site. The payee accepts the 

money by clicking the embedded link to the Dwolla website or app, and registering for 

an account at Dwolla. 

Figure 7 and Table 12 demonstrate how Dwolla works in a P2P situation. A user funds 

the Dwolla account by linking it to an active bank account that cooperates with Dwolla. 

By clicking the “add money” button, the user can select the funding source and enter 

the amount he wants to transfer from his bank account into the Dwolla account. After 

clicking “submit deposit,” Dwolla connects to the payer’s bank and transmits the 

transaction information. The payer’s bank verifies the transaction and checks if the 

amount is sufficient. It then transmits the authorization back to Dwolla. If the 

transaction is approved, Dwolla shows the payer that the transfer has been authorized, 
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which usually takes 2 to 4 business days. The cash flow is facilitated through a bank 

intermediary-the automated clearing house (ACH). The ACH is an electronic network 

that provides clearing and settlement services in the U.S. In the clearing and settlement 

stage, the payer’s bank transmits the transaction information to the ACH. The ACH 

organizes the transactions, calculates the settlement obligation, and forwards the 

clearing message to the payer’s bank and to Dwolla’s bank. Dwolla’s bank refers to the 

Veridian Credit Union and BBVA Compass Bank, which are financial institutions that 

hold funds on behalf of Dwolla. According to the clearing message, the payer’s bank 

deducts money from the payer’s account and Dwolla’s bank credits the money in 

Dwolla’s account. The payer’s bank and Dwolla’s bank then execute the net settlement 

with the ACH at the end of each business day. The payer’s bank transfers the money to 

ACH, which pays Dwolla’s bank to complete the settlement. Dwolla sees that the 

settlement is done and the payer can see on his Dwolla account that the deposit is 

completed. After the funding process is finished, the user can pay by Dwolla account. 

In a situation in which the user wants to pay another person, the user enters the payee’s 

email address, fills in the particular amount, and clicks the “send” button to transfer the 

funds. The payee will receive notification that the payer has sent the money via Dwolla. 

It is an instant transaction within. 

 

Figure 7 Framework for Dwolla payments 

Table 12 Processes for Dwolla payments 

Step Process 

Authorization 
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1 A user funds the Dwolla account by linking it to an active bank account 

that cooperates with Dwolla. The user clicks the “add money” button, 

selects the funding source, and enters the amount he wants to transfer 

from his bank account into the Dwolla account. 

2 After clicking “submit deposit,” Dwolla connects to the payer’s bank and 

transmits the transaction information. 

3 The payer’s bank verifies the transaction and checks if the amount is 

sufficient. It then transmits the authorization back to Dwolla. Dwolla 

shows the payer that the transfer is authorized. 

Clearing & Settlement 

4 The payer’s bank transmits the transaction information to the Automated 

Clearing House (ACH). 

5 The ACH organizes the transactions, calculates the settlement obligation, 

and forwards the clearing message to the payer’s bank and Dwolla’s 

bank. 

6 According to the clearing message, the payer’s bank deducts money from 

the payer’s account and Dwolla’s bank credits the money in Dwolla’s 

account. 

7 The payer’s bank transfers the money to ACH and ACH pays Dwolla’s 

bank to complete the settlement. 

Pay with Dwolla 

8 The user enters the payee’s email address, fills in the particular amount 

and clicks the “send” button to transfer the funds. 

9 The payee receives notification and the account is credited for the 

payment.  

Dwolla is known for its extremely low transaction fees. The service is free for transfer 

amounts under $10 USD and it only charges a flat 25 cents from the payee no matter 

how high the transaction amount. In a P2P situation, the payer could click an option to 

pay the fee for the payment as well. The reason Dwolla can provide services with such 

a competitive charge is because Dwolla avoids the involvement of credit card 

associations. As a result, the transfer and the funding procedures only pass through the 

traditional clearing and settlement system that banks use, thus precluding the need to 

pay the interchange fees to the credit card association. Dwolla relies on the traditional 

intermediary, ACH, which participates in the settlement handling within banks. The 

ACH charge is relatively cheaper than the credit card association fee. Thus, Dwolla is 
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able to charge such a low transaction fee from the payee. For payees, rather than adopt 

payment methods with credit cards or payment services built on top of credit cards, they 

like Dwolla because of its cheaper fees. This is an obvious strong point. However, the 

impact on payers is relatively unobvious because the payee generally covers the 

interchange fee for credit card payments. On the other hand, the payee in the P2P 

situation is charged for the fee, the same as the merchant in C2B payments, while there 

are many other payment services on the market that do not charge any fees for P2P 

payments. The difference is in how Dwolla wards off the cooperation with credit card 

association. Unlike other payment services that earn a profit from the use of credit cards 

to cover the platform costs, Dwolla charges a small amount from both C2B payments 

and P2P payments. Dwolla obtains profits not through high transaction size, but through 

high transaction volume, as it sets low fees for users. 

However, sometimes strength is not always an advantage. Although the cost for ACH 

transfers is much cheaper, the time it spends is relative longer. Every time a user moves 

money from his or her bank to a Dwolla account, it takes 2 to 4 business days for ACH 

to complete the transfer. If a user wants to withdraw the funds from Dwolla to an outside 

bank account, it likewise requires 2 to 4 business days for ACH settlement. This can be 

a drawback if the user is in urgent need of cash or the Dwolla balance is insufficient to 

pay. The payment fees and time related to Dwolla payments are presented in Table 13. 

Table 13 Features of Dwolla payments 

Payer Payee 

Fee Payment time Fee 
Time of payment 

receipt 

None Need to prepay 

money before 

using Dwolla to 

transfer funds. 

Required 2-4 

business days for 

funding account. 

• Under $10 

transaction: 

none 

• Above $10 

transaction: 

$0.25 per 

transaction  

Immediately after 

payer transfer via 

Dwolla. 
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4.2.5 Alipay 

Alipay is an online payment service provider under Ant Financial Services Group. It 

is affiliated with the Alibaba Group, which dominates the market in China. Alipay 

started as a third-party platform that handles payment processes for transactions in 

Taobao, the customer-to-customer (C2C) e-commerce platform. In addition to Taobao, 

Alipay now supports an increasing number of online businesses and offline shops 

around the world. Serving as a payment system that offers a digital wallet, Alipay 

allows users to store funds and use them for online purchasing via websites or apps. 

Moreover, it offers related functions for daily life such as electrical bill payments, 

plane tickets payments, P2P transfers, savings management, and so on. With 

diversified and integrated financial solutions, Alipay has become China’s most popular 

payment service, and handles approximately half of all online payments in China. In 

other words, more than 5% of the world’s population use this service. Hence, the power 

of Alipay’s influence is significant and profound. 

As a third-party payment service provider, the defining characteristic of Alipay is that 

it handles online payments in escrow. Online transactions could cause a lack of trust 

between payers and payees. To resolve this problem, Alipay acts as a mediator and 

provides escrow payment services by guaranteeing the transactions. A typical purchase 

using Alipay works as follows. A customer buys a product online and chooses to pay 

with his Alipay balance. Rather than sending money to the merchant immediately, 

Alipay holds the funds as escrow. The merchant is only informed that the customer has 

made this order and paid. The merchant then can deliver the goods to the customer. 

After receiving and verifying satisfaction with the merchandise, the customer needs to 

confirm it in his Alipay account. Alipay then releases the money to the merchant after 

confirmation. The Alipay payment process protects both the buyer and the merchant 

from fraud and a delay of payments or goods. This is a particular advantage for 

consumers, as it enables them to view and verify the goods before releasing the money. 

To pay with an Alipay balance, a user can link a credit card or transfer money from his 

bank balance into Alipay balance. The money in the Alipay balance enables payment 

in real time. The payee can also collect money in real time with her Alipay balance. 

Figure 8 and Table 14 illustrate the workings of funding and paying with Alipay. 
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Suppose a user chooses to fund the Alipay balance with bank transfer. The user clicks 

the “add money” icon, selects the bank account as the funding source, and enters the 

amount to transfer into his Alipay balance. After confirming the deposit, Alipay 

connects to the payer’s bank and transmits the transaction information. The payer’s 

bank then validates the transaction and checks if the amount is sufficient for the 

transfer. Once the transaction is approved, the payer’s bank transmits the authorization 

message back to Alipay. The payer will see that the transfer is authorized. The transfer 

enters clearing and settlement stage. The payer’s bank transmits the payer’s transaction 

information to a clearing house, which organizes the transactions, calculates the 

settlement obligation, and forwards the clearing message to the payer’s bank and 

Alipay’s bank. According to the clearing message, the payer’s bank deducts money 

from the payer’s account and Alipay’s bank credits the money in the Alipay account. 

Finally, the involved banks would conduct the net settlement with the clearing house at 

the end of each business day. The payer’s bank transfers the funds to the clearing house 

and the clearing house pays Alipay’s bank on behalf of the payer’s bank. With the 

completion of settlement, the funding process is finished and the user is ready to pay 

with his Alipay balance. In a customer-to-customer payment situation, the consumer 

purchases goods or services from an individual seller and chooses to pay with Alipay. 

The payer would be taken to the Alipay payment page to confirm the order and the 

payment. Receiving the instruction, Alipay informs the seller to deliver the order. After 

delivery, Alipay credits the money in the payee’s balance and deducts the money in the 

payer’s balance. The above-mentioned process is typical of an online purchase with an 

Alipay balance. 
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Figure 8 Framework for Alipay payments 

Table 14 Processes for Alipay payments 

Step Process 

Authorization 

1 A user clicks the “add money” icon, selects the bank account as the 

funding source, and enters the amount to transfer into the Alipay balance. 

2 After confirming the deposit, Alipay connects to the payer’s bank and 

transmits the transaction information. 

3 The payer’s bank transmits the authorization message back to Alipay. 

The payer will see that the transfer is authorized. 

Clearing & Settlement 

4 The payer’s bank transmits the payer’s transaction information to a 

clearing house. 

5 The clearing house organizes the transactions, calculates the settlement 

obligation, and forwards the clearing message to the payer’s bank and 

Alipay’s bank. 

6 According to the clearing message, the payer’s bank deducts money from 

the payer’s account and Alipay’s bank credits the money in the Alipay 

account. 

7 The payer’s bank transfers the funds to the clearing house and the 

clearing house pays Alipay’s bank on behalf of the payer’s bank. 

Pay with Alipay 

8 The consumer (payer) purchases goods or services from an individual 

seller (payee) online store and chooses to pay with Alipay. 
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9 The payer would be taken to the Alipay payment page to confirm the 

payment. 

10 After delivery of the goods, Alipay credits the money in the payee’s 

Alipay balance and deducts the money in the payer’s balance. 

The scenario we choose for Alipay is using the Alipay balance for payment. In this 

situation, the payer needs to prepay before performing payments to the payee. The 

operation of funding takes less than 2 days for money transferred from the payer’s 

designated bank to the Alipay balance. The payee would receive the payment right 

after Alipay confirming the payer has received the goods. In addition, if a user wants 

to withdraw the funds from Alipay to an outside bank account, it requires 2 business 

days for transfer. 

In terms of the fee structure, Alipay services are free to payers. Income is primarily 

earned from payees. Alipay divides the charging object into two categories: payees 

using Taobao and payees not using Taobao. For payees using Taobao, the fee depends 

on the flow rate of each merchant’s transactions. Alipay offers free services for small 

merchants whose transaction flow rate is less than $1,000 CNY per month. The 

merchants with higher total monthly transaction values that exceeds $1,000 CNY are 

charged 0.5% of transactions as a fee. Although Alipay uses transaction value to 

determine the corresponding fee, it sets a maximum of $25 CNY for the transaction 

fee. As for payees not using Taobao, Alipay charges a 0.1% transaction fee, with a 

maximum of $10 CNY as a transaction fee. The payment fees and time for Alipay 

payments are listed in Table 15. 
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Table 15 Features of Alipay payments 

Payer Payee 

Fee Payment time Fee 
Time of payment 

receipt 

None Need to prepay 

before using 

Alipay to transfer 

funds. 

Required less than 

2 business days to 

fund the account. 

 Taobao payee: 

• Less a flow rate 

of $1,000 CNY 

per month: free 

• Flow rate 

exceeds $1,000 

CNY: 0.5% (up 

to $25 CNY) 

 Not a Taobao payee:   

 0.1% (up to $10   

 CNY) 

Immediately 

receive the 

money in Alipay 

account after 

delivery. 

The customer-orientated and comprehensive payment solutions makes Alipay beloved 

by a growing number of users. Increasing users motivate online merchants to accept 

Alipay as a checkout option to reach many online consumers. Attracted by both payers 

and payees, this leading payment service platform is gradually removing the use of 

cash in China. 

Besides analyzing Alipay alone, it can be found that Alipay expands its core payment 

services and wraps up with other financial products. A special service that is also run 

by Ant Financial Service Group and related to Alipay is, Yuebao. It is an online wealth 

management product platform that allows users to invest money-market funds with 

spare money in their current Alipay balance. Closely interconnected with Alipay, a 

user can easily invest a steady flow of funds to earn returns with a simple operation 

that transmits existing money from a user’s Alipay balance to Yuebao. The movement 

of shifting money into Yuebao is equal to buying the money-market funds offered by 

Tianhong Asset. There are no minimum investment amount restrictions. This service 

lowers the threshold of performing investment for a massive number of people. Funds 

in Yuebao can also be used to pay or withdraw funds anytime. Further, the returns are 
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mostly higher than interest that is generated when money stays in a bank and thus an 

exponential growth in the use of Yuebao. As two related services that are part of the 

Alibaba ecosystem, Alipay and Yuebao collectively strengthen the brand of the 

Alibaba Group and establish a mutually beneficial relationship. We use a symbol 

placed on the block of Alipay in the framework to represent this special service that 

allows users to invest funds with money in their Alipay balance. 
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CHAPTER 5: DISCUSSION 

5.1 Payment Innovation 

The seven cases we have chosen represent the payment innovation phenomenon. In 

terms of traditional payments, people entrust banks to manage money accounts. 

Therefore, the transfer and the collection of funds is mainly handled by banks on behalf 

of the main players of a transaction- payers and payees. When a payment activity occurs, 

the payer and payee initiate a process of payment flow between the two designated 

banks. In the case of check payments, the banks process the payment with a paper 

instrument listing the transaction details. According to the payment information, the 

involved banks interact for authorization and the final clearing and settlement. The 

exchange of money relies on a specific institution called a clearing house. The clearing 

house with whom the banks collaborate differs between regions and situations and acts 

as an intermediary to transport information and funds. Consequently, we see from the 

applied framework (Figure 2) that information and cash flow occurs across the five 

previously mentioned players-that is, the payer, payee, payer’s bank, payee’s bank, and 

the intermediary. 

In addition to case of the payments with prepaid money, credit card payment is a 

representative of payments with the use of credit. With a plastic payment instrument, 

payers gain convenience by delaying payments. The performance of postponement 

payments for payers can be found clearly on the framework (Figure 3) with the flow 

steps, which the payee receives the payment first while the payer is the last player who 

pays. The acquirer bears the risks of paying the payee first, and the issuer also assumes 

the risk to pay before receiving money from the main debtor, the payer. Payments with 

credit services contain more risks, thus the process complexity is higher than with check 

payments. It is notable to compare between these two traditional payment cases. There 

is more information flows between participants for credit card verification. Comparing 

the two cases, the intermediaries are different. Besides the settlement bank, which plays 

a similar role as a clearing house, there is an institution- that is, a credit card association 

that dominates the credit cards payments. It establishes rules and networks for the 

information flow exchange between involved banks. From observing the two traditional 

payment cases, it can be seen that the two methods roughly operate similarly and 
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include authorization, clearing, and settlement processes between the five participants 

who are relying on a physical payment instrument. 

Moving forward to innovative payments, there is a breakthrough transformation in the 

payment ecosystem, namely, the emergence of the payment service provider (PSP). PSP 

is a new role in the payment system. Previously, when e-commerce was just emerging, 

consumers had to enter payment information each time for online purchases and it was 

costly for online merchants to establish own checkout systems. The inconvenience of 

online purchasing inspired a business opportunity that brought many PSPs to handle 

the payment process and provide convenient payment services. In time, payment 

services have become more diverse, covering all kinds of payment situations, including 

C2B, P2P payments, online, and on-site payments. The five cases for innovative 

payments in this study are payment methods that provided by five distinct PSPs. 

Continuing the discussion of the last case, payments with credit cards, the case of 

Android Pay is actually a transformation derived from the traditional use of credit cards. 

Viewing the two frameworks, we see an interesting finding: the operations between the 

five participants are completely the same. The only difference is the appearance of the 

PSP, Android Pay. As payment activities occur in stores as well, Android Pay is 

available with on-site credit card payments between payer and payee, as seen in the 

framework (Figure 4). With the new interface and platform provided by Android Pay, 

payers can leave behind physical credit cards, and conduct contactless payments with 

mobile devices. Owing to NFC contactless technology and tokenization, a secure 

mechanism, card data can be transmitted wirelessly and safely to complete an on-site 

credit card payment. This can be viewed as an improvement upon the payment 

instrument, turning physical cards into a digital interface, which is handier for payers 

to conduct in-store payments.  

We move on to the payment service attached with the use of credit cards, the P2P Venmo 

case. Observing the difference between payment flow among the Venmo payment 

framework (Figure 5) and the previous two cases (Figure 3 & Figure 4) successively, 

we notice that the operation between payer, issuer, intermediary, and the acquirer are 

the same. However, an obvious difference of Venmo payments is that the platform 

accepts and collects the credit cards payments turns into Venmo’s bank rather than the 

payee’s bank. Venmo takes on the collection of funds and provides a digital balance for 
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users to store and transfer money. While Android Pay only facilitates secure payments 

by providing an interface to replace physical cards, Venmo actually takes part in the 

moving of funds, allowing users to deposit and transfer with its account balances. Thus, 

only information flows through Android Pay, but information flow along with cash flow 

passes through Venmo. Therefore, once a payer chooses to pay with Venmo, the 

relations of money movements transform into payer-Venmo and Venmo-payee. 

Viewing the framework for Venmo payments, two operational parts exist. One is the 

payments authorization and settlement, mainly performed between the payer and 

Venmo, and the other is the credit of value in the payee’s Venmo balance, which 

executed between Venmo and the payee. With the analysis of this case, we also found 

that Venmo is not only famous for the handy transfer service, but the social features it 

provides. This distinguishing function makes Venmo distinctive among numerous 

payment services. 

Next, we explored a unique business that provides payments with credit services 

without the involvement of a regular credit card process. The reason Klarna can bypass 

the use of credit cards and provide delayed payment services is because it issues credit 

to payers on its own. Klarna utilizes big data and machine learning technology to 

calculate and determine whom to provide credit. Thus, the payee could receive payment 

before the payer pays, regardless of the payment method the payer chooses. Comparing 

the framework for Klarna (Figure 6) with previous payments with credit cases, it can 

be seen that there is a huge difference. The payee also receives the money early, with 

the Klarna balance from Klarna. However, the operation works quite differently when 

the payer chooses to pay with bank transfer afterwards. Rather than passing through a 

credit card association, the payment flows through the clearing house for the transfer 

between payer’s bank and Klarna’s bank. Klarna provides digital wallets that work 

similarly to Venmo’s balance, and therefore, the cash flow is likewise flowing through 

the payment service provider, Klarna. Klarna takes on the transaction and handles the 

collection and paying of payment with the payer and payee separately. We can observe 

that Klarna is truly a special case that provides payment services with credit in an 

uncommon manner. 

Viewing the following case, Dwolla payment, the operation structure presented in 

Figure 7 looks similar to the Klarna payment structure. This is because the two cases 
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both use the payment method of bank transfers. However, when we observe closely, the 

sequence of the processes is quite different. Payment through Dwolla is a case that 

provides its own balance for users to store and transfer. Dwolla rejects the high 

transaction fee from the credit card association so it refuses the use of credit cards. Thus, 

the only way for a payer to pay is to prefund the Dwolla balance. With the funds prepaid 

in the Dwolla balance, the user can transfer easily to another. The payee of a transaction 

can also accept money immediately with the Dwolla account. 

Another case that needs prepay action is Alipay payment. This operation works 

similarly to the last case in that payers transfer funds from their own bank to fund the 

Alipay balance. After the clearing and settlement between the payer’s bank and 

Alipay’s bank, the value would be credited to the payer’s Alipay balance and the user 

is allowed to pay with the account. A unique place of Alipay can be seen in the 

framework (Figure 8). There is a unique symbol in the framework on the block of 

Alipay, which stands for the special collaboration and integration between Alipay and 

Yuebao. Yuebao allows users to use the spare money in their Alipay balances to invest 

in funds. It is an unprecedented service that makes Alipay unusual. 

Overall, the evolution of payment has made a significant transition due to the rise of 

payment service providers (PSP). Through the case analyses, we found that these 

innovative services emerged out of the old and provide value-added services based on 

the existing infrastructure and payment methods. Whether they provide new interfaces 

for conducting payments or play a role in transactions to collect and transfer money 

efficiently between payers and payees, these entities all make use of the traditional 

payment methods such as bank transfers or credit card payments, handle the 

complicated process, and provide extended services. Different businesses have diverse 

orientations and courses of action. Some work as digital wallets, providing balances for 

users to transfer in a handy way, while some integrate all kinds of payment methods 

that allow users to manage their funds, and others provide distinguishing services to 

satisfy different needs. However, there are some overlapping characteristics between 

most of these services. The virtualization of payment instruments as well as the new 

platforms established to manage and operate the payment activities, as we mentioned 

the demarcations between traditional and innovative payments in Section 2.2, are 

collective phenomena among various cases. Most of these payment services enable 
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users to conduct online payment with computers or mobile devices, leaving the use of 

physical cash or cards and removing the restriction of payment time and sites. They 

strive to provide attractive payment services, speed up the operation process, and 

enhance the convenience and accessibility for users. These innovative services allow 

users to conduct payments on digital interfaces, complete transactions in an instant, and 

also manage payment activities conveniently without manual operations. Viewing the 

integrated platforms, instant payment capabilities, and various kinds of extended 

services, the advance of technologies is a considerable factor. Thanks to the various 

applications of progressive technologies, the contactless transfer and tokenization 

technology adopted by Android Pay, the social functions offered by Venmo, the 

machine learning technology applied by Klarna, and the online investments provided 

by Alipay are able to realize. In summary, throughout the observation of the payment 

innovation, we have seen that the evolvement and transformation of payment systems 

can be credited to the advance of technology and innovative business ideas. 

5.2 De-banking 

Since the new role of payment service provider (PSP) has arisen, throughout the 

payment innovation, there is concern by the existing participants in the payment system. 

Viewing the payment industry, it has been relying on the banking system over a long 

period of time. Thus, when a new upstart steps into the ecosystem, the transformation 

of the existing players, such as banks, along with the clearing systems they use, are 

being concerned. PSPs provide services that handle transactions between payers and 

payees, allowing them to contact and complete payments purely via their platforms. As 

users can transfer directly and efficiently with the account balances PSPs offer, these 

services may replace the use of bank accounts and the banking system. The significance 

of the traditional established intermediaries’ role has been questioned. As a result, the 

term “disintermediation” or “de-banking” is being raised. 

Disintermediation refers to the removal of intermediaries in the payment system. 

Through this analysis of innovative payment cases, we can look into the payment 

system and find out whether it is actually disintermediated. From the cases that belong 

to the prepaid money category, Dwolla and Alipay, it can be seen that the course of C2B 

payments for transactions or P2P transfers is being conducted on the payment service 
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platforms without the participation of banks and clearing houses. These services 

challenge the position of banks and control over money flows. However, when a payer 

needs to start using the PSP services, the funding process is required. In the prepay 

stage, a payer needs to transfer funds from his or her own bank account to fund the 

account in a particular payment service. The process of the funding, as seen in the 

applied framework (Figure 7 & Figure 8), is still flowing through the banks and 

intermediaries that handle the clearing and settlement. When a user wants to withdraw 

money out of the payment service, the traditional banking system is also required. In 

the current situation, we can say that the banking system is not as frequently used, yet 

it is still used under certain conditions, generally in the prepaid and withdraw stages. 

The position of banks and financial institutions established for clearing remain 

powerful to a certain extent. 

In addition, the payments in a credit situation are also highly dependent on the 

intermediary in traditional ways. The use of a credit card relies on cooperation between 

banks, a credit card association, and a settlement bank. Based on the analyses for 

innovative payments with credit cases, the intermediaries are still involved with the 

payment activities. Using Venmo which allows users to transfer handily with its service 

and use a credit card as the payment method. The process of the payments can be seen 

clearly in Figure 5; there is no removal of any existing participant in the payment system. 

The reason services which offer the option of using credit cards work similarly to 

traditional ways is because innovative services inherit the traditional credit card 

transaction process and provide extended services to make the payments more flexible 

and valuable. Thus, the intermediaries in the traditional process are still remaining.  

Being inherent members in the payment system, the banks and intermediaries are 

somewhat weak due to the new emerging forces in the payment market. The market 

share of traditional payment methods are challenged because of the numerous payment 

services competitors. The methods and frequency of interactions between users and 

banks are also affected. However, the banks and traditional intermediaries are still 

fundamental and considerable in the current payment industry, as most of the innovative 

payment services are still supported by them. According to the research results of the 

five innovative payments cases, the existing participants still remain and are involved 

in the payment systems, which demonstrates that traditional intermediaries for 
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payments still have a crucial role to play in the ecosystem. Generally speaking, we can 

say that the phenomenon of disintermediation or de-banking is not widespread yet.  

The fact that the de-banking phenomenon is not happening yet could perhaps be 

attributed to the condition that the innovative payment services have yet to evolve into 

an integrated and united whole. Thus, people still prefer to manage and store their funds 

with existing accounts in traditional banks, which means that all kinds of payment 

services still share the extant payment infrastructure. 

Although disintermediation has not yet happened, there is a technological development 

that perhaps could make it realize. Blockchain is newly developing cryptographic 

database technology. Its security mechanism can store and validate ledgers in a 

decentralized manner. The blockchain infrastructure is said to provide principal 

disintermediation between users with digital assets (BitFury Group, 2016). Within the 

open network established with blockchain technology, no single entity can manipulate 

the transaction system. With this technique, it can be expected to establish a platform 

that completely removes the middleman, allowing direct payment and interaction 

between users through information flows via the platform. This may be an opportunity 

to reform the way people pay and reshape the payment industry. Referring to the 

disintermediation of blockchain model diagram created by Miguel Neumann (2016), 

we provide a framework in Figure 9. A payer could pay a payee directly with virtual 

currencies through the blockchain platform. Therefore, we can see that the money flow 

is drawn directly from the payer to the payee in Figure 9. In addition, in order to 

demonstrate the concept of information exchanging between every user on the 

blockchain platform, which records transactions in decentralized ledgers, we use one 

double-headed arrow in dotted line to connect the payer with the blockchain platform 

and another arrow to connect the blockchain platform with the payee. This envisions 

the disintermediation of payment achieved by the application of blockchain technology. 
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Figure 9 A framework for envisioning payments with a blockchain platform 

According to Sachs (2014), the annual net savings with Bitcoin payments, which are 

based on blockchain technology, could add up to over $155 billion in retail point-of-

sale and $11 billion in e-commerce fees per annum based on global 2013 purchase 

volume, as shown in Table 16. The blockchain platform with virtual currencies 

diminishes the fee charged by the traditional banking system. The transaction fee 

afforded by merchants is cut down from generally 2-3% of payment to 1% with the use 

of these kinds of virtual currencies. This phenomenon could be seen as a great benefit 

to payees, who generally bear the transaction fees over a long period of time. 

Table 16 Potential annual net savings with Bitcoin based on 2013 volumes 

2013 Market Size ($bn) Retail E-commerce Remittances 

Dollar volume by market 10,383 609 549 

Prevailing average pricing 2.5% 2.9% 8.9% 

Bitcoin pricing 1.0% 1.0% 1.0% 

Prevailing transaction fees 259.6 17.8 48.9 

Bitcoin transaction fees 103.8 6.1 5.5 

Potential savings with Bitcoin ($bn) 155.7 11.8 43.4 

Source: Goldman Sachs Global Investment Research. 

5.3 Re-banking 

The payment market is booming rapidly, with all parties including established 

businesses and start-ups, striving to be involved with the industry. In such an intense 
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competitive environment, businesses are seeking new way to develop their payment 

services and business models. To stay ahead in the market, some find ways to improve 

the quality and value of payments and explore innovative methods to make a 

breakthrough. In this research, several typical cases have been selected for 

deconstruction. Each case application mainly provides a useful payment service, which 

individual features and methods that make it distinct from the others. Through the 

analyses, we found some interesting phenomena derived from these selected services 

and we named the phenomena “Re-banking.” 

 Replace banking 

We call the first type of Re-banking phenomenon Replace banking, which is inspired 

from Klarna. Klarna is a relatively unique case that provides payments with credit 

services. What makes it remarkable is that it is not necessary for payers to pay with 

credit cards to delay payments. Klarna issues credit to payers by itself. It pays the 

merchant first and allows the payer to pay for the merchandises after delivery. The 

services it offers could be seen as an alternative choice that replaces the function of 

credit cards. To determine whether to extend credit, Klarna performs a credit check. 

The risk evaluation system it uses is becoming its core competency. Klarna adopts 

machine-learning technology, leveraging big data from multiple sources to decide 

whether to bear certain risk. The services it provides overlap with those offered by an 

issuer, a credit card association, and an acquirer of a credit card transaction, which gives 

the user an additional choice of delaying payments services without the use of credit 

cards. Klarna hopes to provide convenient postponement payment services, thereby 

diminishing the amount of credit card use. The services make Klarna unusual and it 

could be viewed as an eventual replacement for credit cards. 

 Revive banking 

The second type of Re-banking is Revive banking, with Dwolla as the representative 

objective. The aim of Dwolla is to avoid the charges from credit card associations. 

Therefore, the services it provides reject the use of credit card payment method. It is 

only available for users to prepay money into their own accounts. To fund Dwolla 

accounts, users must conduct an online transfer from their bank accounts to their 

Dwolla accounts. As seen in the framework (Figure 7), the process of funding does not 
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pass through the credit card association but is operated through the clearing house, 

which is the traditional way that banks have used for clearing and settlement. In 

accordance with that action, Dwolla abandons the common method of the credit card 

process and only accepts the transfer between banks way to complete a payment, which 

could be viewed as a revival of a traditional payment method. The way Dwolla works 

is to revive the long lasting payment infrastructure. It combines the traditional process 

with function produced by new technology. After funding processes in traditional ways, 

users can pay and collect payments with digital balances offered by Dwolla. Dwolla 

optimizes the traditional payment method and gives new value to its services. 

 Reuse banking 

The case as the third type of Re-banking is Alipay. As demonstrated in the framework 

in Figure 8, a special symbol on the block of Alipay stands for a unique extended service. 

Ant Financial Service Group, the parent company of Alipay, constantly pursues a bigger 

picture and a more comprehensive service for users. Besides its main service, Alipay, it 

considers other financial requirements and has launched Yuebao as a fund management 

platform. Yuebao is connected to Alipay. An Alipay user can move the funds out of her 

Alipay balance to make a fund investment with Yuebao. The concept of this extended 

service is to reuse the idle money in the digital balance stored in Alipay, using it for 

small investments. Essentially, the service creates a simplified online sales channel for 

a monetary fund, which is more accessible for users. Yuebao uses these accumulated 

funds to invest and returns parts of profits to the users who transfer money to Yuebao. 

There are plenty of businesses that provide payment services with electronic balances 

for users to transfer. Yet Alipay is the first to come up with the revolutionary idea to 

reuse the spare funds. Ant Financial Service Group expanded the service domain based 

on its resource advantages on Alipay. There is a vast amount of that have adopted Alipay. 

The innovation makes Alipay gain even more users and stay ahead in such a 

competitive environment in China. The Reuse banking of Alipay makes it a more 

attractive and integrated financial service, rather than just a convenient payment 

solution and creates a successful business model that inspires the payment market. 

The deconstruction of each selected case has enabled us to not only understand the 

process, but we also discover some extraordinary phenomena and features of particular 
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businesses. We have proposed Replace banking, Revive banking, and Reuse banking, 

and collectively call them Re-banking. The represented cases have adopted different 

ways compared to common payment systems. The changes from existing payment 

infrastructures or extra services they perform make them unique in the payment market. 

Re-banking appeals to particular users with their value-added features. Such various 

kinds of payment services make the payment market active with diverse solution 

options. 

5.4 Influences on payers and payees 

The development of information communication technology has brought about major 

change in the payment system. It dramatically cuts down the time for payment. Not 

only can credit card payments be performed electronically, the services with online 

payment service accounts also allows user to transfer instantly. It is much more 

convenient for payees to receive payments in such a brief time, and it is beneficial for 

doing the next payment. The acceleration of money flow with online transfer services 

activates the e-commerce transaction market. However, instant transfers are confined 

to the same payment service platform. When a user wants to withdraw funds from her 

payment service account, the transfer process still take a few days. In addition to the 

withdrawal, the prepay stage also requires several days for clearing and settlement 

between regular banks accounts and third-party payment service accounts. As a result, 

we can see that the more participants payment flow passes through in the payment 

system, the more time will be consumed. We clarify the payment time for digital wallet 

services in Table 16 below. The check in the table represents a participant who is 

involved in the payment process with particular condition. The prepaying or withdrawal 

of funds and the paying of funds are separated to compare the time difference with 

various participants’ amounts. Despite the fact that storing funds in the payment 

services’ accounts is convenient for users to transfer and collect money immediately, a 

drawback is that there is no interest generated when providers hold funds. As opposed 

to a traditional bank, it could be a loss to users to a certain degree. 
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Table 17 Payment time for digital wallet services 

Case Stage 

Involved Participant 

Time Payer’s 

bank 

Payee’s 

bank 

Traditional 

intermediaries 

Payment service 

provider 

Venmo 

Withdrawal V V V V 1 day 

Paying    V immediately 

Dwolla 

Prepaying / 

Withdrawal 
V V V V 2-4 days 

Paying    V immediately 

Alipay 

Prepaying / 

Withdrawal 
V V V V 2 days 

Paying    V immediately 

With many new entrants joining the payment market, the field is becoming more 

competitive. All of the participants pursue innovative ways to provide appealing 

payment services. Providers need to develop services with their own features, beyond 

mere convenience, to engage as many end users as possible. Just as Venmo combines 

social features with its service, and Klarna provides delayed payment service, other 

providers must capture opportunities in the fast-changing market. Payment services are 

usually designed for payers and as such, they develop considerate services to satisfy 

payers’ expectations. For example, Android Pay considers the convenience of payers, 

offering handy contactless payment services with the use of mobile devices. Although 

the acceptability of a payment method generally depends on payers, a payee’s user 

experience still plays an important role. The introduction of another intermediary, 

payment service provider (PSP), is advantageous for payees to concentrate on their core 

competencies, especially for merchants. Efficient and thoughtful payment services for 

payees are chosen as checkout options or collection methods. As users quickly abandon 

the old for the new, it is wise to utilize the cross-side network effect and generate a 

critical mass. The more users that gather on a platform, the more chance there is that 

payers and payees leverage the system and stay permanently. 
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The transaction fee is another feature that deeply influences payers and payees. 

According to the seven selected cases, we can see trend- that is, the transaction fee is 

mostly collected from payees. Traditional credit card payment services provide free 

services to payers and charge payees a certain fee. To some extent, the fee is a heavy 

cost for the payees. Even in the transactions handled by third-party PSPs, the fee is still 

afforded by payees. Most of the PSPs shift the fee to the users. Some services do not 

charge for transfers between accounts because they use high fees collected from credit 

card payments to cover the platform operation costs. Dwolla, the service that does not 

use credit cards, can consequently charge a relative low fee. 

There is an issue which may be concerned. Along with the emergence of the new role, 

PSP, what is the influence on transaction fees? As we mentioned in Section 5.2, most 

of the payment services do not actually cause disintermediation. Therefore, the fee paid 

to traditional intermediaries does not diminish and the total transaction fee is possibly 

overlaid into a higher amount for the new layer, PSP. The flatter the payment system, 

the lower generated cost. The existing payment infrastructure adds a third-party 

payment service results in an increase of transaction costs. Particularly for services 

accepting credit cards, the transaction fee is mostly charged the same rate with 

traditional card services or even higher. Although the payment operation become 

simpler for users, the payment flows tend to be more complicated, which causes the 

transaction fee to slightly increase. Table 17 lists the transaction fees for payers and 

payees in each case. The check in the table represents a participant who is involved in 

the payment process with particular payment method. It is shown that the fee tends to 

be higher when more participants pass through the payment flow. 
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Table 18 Transaction fee for each case 

Category Case 

Involved Participant Fee 

Payer’s 

bank 

Payee’s 

bank 

Traditional 

intermediaries 

Payment 

service 

provider 

Payer Payee 

Payments 

with credit 

Credit 

Card 
V V V  0 2%-3% 

Android 

Pay 
V V V V 0 2%-3% 

Venmo V V V V 3% 0 

Klarna V V V V 0 1.5%-3% 

Payments 

with 

prepaid 

money 

Dwolla    V 0 

0 or $0.25 

(above $10 

transaction) 

Alipay    V 0 

0 or 0.5% 

(above $1000 

CNY flow rate 

per month) 

As we have founded, time and fees are critical factors that affect payers and payees’ 

choices in payment methods. Sometimes these factors become a core competency for 

the business. A convenient and characteristic payment service with a dominant time and 

fee structure provides higher user satisfaction for both payers and payees. These two 

features for payers and payees should be considered by payment service providers to 

capture the opportunities in the payment market. 
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CHAPTER 6: CONCLUSION 

6.1 Research Summary 

This research aims to understand payment innovation in depth. We propose a 

framework for deconstructing various kinds of payment systems. This framework is an 

instrument that can be used to better understand payment systems and provide useful 

insights. 

Payment plays a significant role in our daily lives and a lack of comprehensive and in-

depth study about payment currently exists. Thus it is worthwhile and necessary to 

deconstruct various payment systems. In order to learn how payments are made and the 

differences that exist between various innovative payment methods, this study develops 

a framework with an ecosystem perspective based on the literature. The framework 

consists of players that participate in the operation of particular payment activities. 

Participants include the payer and payee, who connect each other with transactions and 

launch a series of payment processes, along with institutions such as the banks, and 

intermediaries such as credit card association, the settlement bank, and clearing house. 

This study adopted a multiple case study method to the analysis. We enhance and 

validate the framework by applying two cases of general traditional payment methods 

as well as five cases of innovative payment methods. To determine the process 

operating among participants, we illustrate a step-by-step information flow and cash 

flow in the applied framework. It can be clearly observed how participants interact and 

cooperate to fulfill a payment. 

In addition, we clarify payment fees and payment time for each case through the payers’ 

and payees’ points of view, respectively. Through this research, we can understand who 

charges payment fees and why different payment methods require different amounts of 

time to complete. This analysis could be helpful in choosing an appropriate payment 

instrument and payment system from a payer’s and payee’s perspective. 

6.2 Research Contribution 

The findings of the research should be valuable for all the stakeholders in learning the 

complicated operations of various payment methods. With the seven selected cases in 
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different categories, including payments with credit and payments with prepaid money, 

and distinct situations comprising P2P, C2B, and C2C payments, the framework has 

proven to be applicable for distinct payment methods. It is hoped that the framework 

will be an effective instrument and contribute in understanding all kinds of payment 

systems. 

Furthermore, through the demonstration and application of payment systems’ work 

flow from traditional payments to innovative payments, researchers and other 

stakeholders may notice the payment evolution, which includes not only changes in the 

payment processes, but capabilities and transformations of all the involved participants. 

We found that the conversion of payment system results from the advance of technology, 

requirements derived from users, and innovative business ideas. Through the 

observation of multiple cases, we also derive particular facts from the payment 

operation in the present ecosystem. We found that “de-banking” is not widespread yet 

and we proposed the “Re-banking” phenomenon. Accordingly, we analyze the 

influences on payers and payees. This research strives to contribute to the 

deconstruction of innovative payments, as well as provide insight to explore a new way 

of advanced payment services. 

6.3 Limitation and Future Research 

Payment is a huge subject. There are numerous types of payment. Due to time 

limitations, this research only focused on payment activities that involve individuals, 

and payments between businesses has been dismissed. Therefore, the construction of 

the framework and the cases we selected are all based on person-to-person (P2P) 

payment, customer-to-business (C2B) payment, and customer-to-customer (C2C) 

payment conditions rather than business-to-business (B2B). B2B payment methods 

would be a valuable subject for future research. 

For the on-site C2B payment case, we select Android Pay due to the higher market 

share of Android system mobiles. However, Apple Pay is also a representative case for 

in-store mobile payment with security mechanism different from Android Pay. It could 

also lead mobile payments with loyal Apple users. The difference in secure and 

technological operation between Android Pay and Apple Pay may be another 

interesting aspect to study. 
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Prepaid cards, physical currencies, and the emerging virtual currencies are payment 

mediums handled by governmental or non-governmental organizations. We focused 

less on these payment instruments which are used directly between a payer and a payee. 

As virtual currencies are thriving, we propose a framework for envisioning payments 

with a blockchain platform. The application of virtual currencies seems to be 

worthwhile to research in depth in the future. 

The framework in this research can be used to deconstruct other payment methods and 

payment situations for future research. With the development of new technology, 

further innovative payment methods may emerge. It is hoped to be helpful to observe 

the innovation of payment system through our framework.  
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APPENDIX 1 

Regulation E 

Electronic Fund Transfer Act 

The Electronic Fund Transfer Act (EFTA) (15 U.S.C.1693 et seq.) of 1978 is intended 

to protect individual consumers engaging in electronic fund transfers (EFTs) and 

remittance transfers. These services include 

• transfers through automated teller machines (ATMs); 

• point-of-sale (POS) terminals; 

• automated clearinghouse (ACH) systems; 

• telephone bill-payment plans in which periodic or recurring transfers are 

contemplated; 

• remote banking programs; and 

• remittance transfers. 

The EFTA is implemented through Regulation E, which includes official 

interpretations. 

In 2009, the Federal Reserve Board (Board) amended Regulation E to prohibit 

institutions from charging overdraft fees for ATM and one-time debit card 

transactions, unless the consumer opts in or affirmatively consents to the institution’s 

overdraft services (74 Fed. Reg. 59033 (Nov. 17, 2009) and 75 Fed. Reg. 31665 (June 

4, 2010)). The Board also amended Regulation E to restrict fees and expiration dates 

on gift cards and to require that gift card terms be stated clearly (75 Fed. Reg. 16580 

(April 1, 2010)). 

The Dodd−Frank Wall Street Reform and Consumer Protection Act (Dodd−Frank 

Act) transferred rulemaking authority under the EFTA from the Board of Governors 

of the Federal Reserve System to the Consumer Financial Protection Bureau 

(CFPB).2, 3 The Dodd−Frank Act also amended the EFTA and created a new system 

of consumer protections for remittance transfers sent by consumers in the United 

States to individuals and businesses in foreign countries. In December 2011, the 

CFPB restated the Board’s implementing Regulation E at 12 CFR Part 1005 (76 Fed. 

Reg.81020) (December 27, 2011). In February 2012, the CFPB added subpart B 
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(Requirements for Remittance Transfers) to Regulation E to implement the new 

remittance protections set forth in the Dodd− Frank Act (77 Fed. Reg. 6194) 

(February 7, 2012), effective on February 7, 2013.4 In July 2012, the CFPB amended 

the February 2012 rule to effect certain technical corrections primarily related to 

formatting of the model forms in the rule. In August 2012, the CFPB again amended 

the February 2012 rule to modify the definition of ‘‘remittance transfer provider.’’ The 

August amendment also revised several aspects of the rule regarding remittance 

transfers that are scheduled before the date of transfer, including preauthorized 

remittance transfers (77 Fed. Reg. 50244) (August 20, 2012). In January 2013, the 

rule’s February 21, 2013, effective date was delayed pending finalization of a 

proposal to address three specific issues in the rule. In May 2013, the CFPB finalized 

the proposal, which modified the disclosure requirements for certain fees and foreign 

taxes, revised some aspects of the error resolution requirements, and established a 

new effective date of October 28, 2013 (78 Fed. Reg. 30661) (May 22, 2013). 

Information in this narrative is provided for subpart A and subpart B in the order listed 

below. Note that the order, particularly as it relates to subpart A, does not strictly 

follow the order of the regulatory text. For ease of use by the examiner, however, the 

examination procedures and checklist follow the order of the regulation. 

Subpart A 

I. Scope and Key Definitions (12 CFR 1005.2, 1005.3, 1005.17, 1005.20) 

II. Disclosures (12 CFR 1005.4, 1005.7, 1005.8, 1005.16, 1005.17, 1005.20) 

III. Electronic Transaction Overdraft Service Opt In (12 CFR 1005.17) 

IV. Issuance of Access Devices (12 CFR 1005.5, 1005.18) 

V. Consumer Liability and Error Resolution (12 CFR 1005.6, 1005.11) 

VI. Receipts and Periodic Statements (12 CFR 1005.9, 1005.18) 

VII. Gift Cards (12 CFR 1005.20) 

VIII. Other Requirements (12 CFR 1005.10, 1005.14, 1005.15) 

IX. Relation to Other Laws (12 CFR 1005.12) 

Subpart B 

Requirements for remittance transfers  

X. Remittance Transfer Definitions (12 CFR 1005.30) 

XI. Disclosures (12 CFR 1005.31) 
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XII. Estimates (12 CFR 1005.32) 

XIII. Procedures for Resolving Errors (12 CFR 1005.33) 

XIV. Procedures for Cancellation and Refund of Remittance Transfers (12 CFR 

1005.34) 

XV. Acts of Agents (12 CFR 1005.35) 

XVI. Transfers Scheduled Before the Date of Transfer (12 CFR 1005.36) 

Sections Applicable to Both Subpart A and Subpart B 

XVII. Preemption 

XVIII. Administrative Enforcement and Record Retention (12 CFR 1005.13) 

XIX. Miscellaneous (EFTA provisions not reflected in Regulation E) 
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APPENDIX 2 

MONEY SERVICES ACT 

(Last Revised or Amended in 2004) 

Money Services Act Summary 

As the marketplace for financial services has become increasingly more diverse and 

competitive, consumers have been faced with an ever-expanding universe of 

businesses and industries offering currency exchange, money and wire transfers, and 

check cashing services. The purveyors of these services, however, are generally not 

subject to the same level of state and federal regulatory scrutiny as traditional state- 

and federally-chartered banks. 

Broadly speaking, the Uniform Money Services Act, promulgated by the National 

Conference of Commissioners on Uniform State Laws in 2000, provides that a person 

may not engage in specific regulated activities (money transmission, check cashing, 

and currency exchange) unless they hold a qualifying license or are an authorized 

delegate of a person holding a qualifying license. Licensing is set up as a three-tiered 

structure -- if a person is licensed to engage in money transfer services, he or she can 

also engage in check cashing and currency exchange without having to obtain a 

separate license for that purpose; if a person is licensed to engage in check cashing, he 

or she can also engage in currency exchange (but not money transfers); if a person is 

licensed to engage in currency exchange, he or she may only engage in currency 

exchange services. 

In the case of money transmission services, the act specifies the disclosures that must 

be made in an application for licensure, including information about the licensee 

(criminal convictions, prior related business history and operations in other states, and 

material litigation), information about proposed authorized delegates, sample payment 

instruments, banking information, and any other information reasonably required by 

the state regulator. Corporate and publicly traded entities are each subject to special, 

additional disclosures, and state regulators retain the express power to waive, or add 

to, the disclosure requirements under the act. Money transfer applicants must satisfy 

certain security requirements (typically by providing bonds in specified amounts), 
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must meet threshold net worth requirements, and are required to pay statutorily-

defined license fees. While the act suggests particular amounts for these purposes, 

enacting states may substitute fees and security requirements appropriate for each 

jurisdiction. Applicants must also retain security thresholds for 5 years past the date of 

transaction, and are subject to regular licensure review and renewal (with additional 

disclosures and fees). 

The express disclosure requirements applicable to check cashing and currency 

exchange license applicants are generally less elaborate than those required of money 

transfer license applicants (for example, there is no express security requirement, nor 

a separate disclosure standard applicable to corporate and publicly-traded entities), 

but may be expanded by the regulator to include, but not exceed, the information 

required of money transfer licensees. 

All three categories of licensee, and their authorized delegates, are subject to an 

annual examination by the regulating agency with 45 days notice. The regulating 

agency may also examine licensees and delegates without notice where there is reason 

to believe the licensee or delegate is engaging in an unsafe or unsound practice or has 

violated the act or regulations adopted under the act. If the regulation agency 

concludes that an on-site examination is necessary, the licensee shall pay the 

reasonable costs of that examination. Licensees are required under the act to file 

material changes to information disclosed in an application with 15 business days 

(including any change in control), to file quarterly business update information 

(names of authorized delegates and responsible persons all locations in the state where 

business is conducted under the license), and to file a report within one business day 

concerning a bankruptcy, reorganization, or receivership petition, the cancellation or 

impairment of a bond or other security, the commencement of a proceeding to revoke 

or suspend its license in any jurisdiction, or a felony charge or conviction against any 

licensee or any executive officer, manager, director, or authorized delegate of a 

licensee. Licensees are required to maintain at all times investments with a market 

value greater than or equal to the aggregate amount of all outstanding payment 

instruments, stored value obligations, and transmitted money. The act specifies a list 

of permissible investments for this purpose, and provides that these investments are 

held in trust for the benefit of purchasers and holders, even if commingled, in the 

event of bankruptcy or receivership of the licensee. 
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Regulating agencies are empowered under the act to suspend and revoke licensees 

(and delegate designations), to issue cease and desist orders, to enter into consent 

orders, and to assess civil penalties. The act makes it a felony to intentionally make a 

false statement, misrepresentation, or certification in connection with a record filed or 

maintained under the act, and provides that it is either a misdemeanor or felony 

(depending on the amount of compensation earned) for any person to knowingly 

engage in these regulated activities without a license. The act requires regulating 

agencies to comply with state administrate procedure acts, and provides for hearings. 

It is important to note that while the act is broadly inclusive, it does not apply with 

respect to state and federal governments or their instrumentalities, subdivisions, or 

contractors, to banks, securities broker-dealers, boards of trade, or providers of related 

payment, clearance, and settlement services, or to operators of payment and clearance 

systems between or among other excluded entities. In addition, the act does not apply 

with respect to the payday loan business, nor does it apply with respect to other 

businesses or entities that may incidentally transport physical currency or instruments 

in the normal course of business.  
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APPENDIX 3 

Electronic money: business and prudential supervision 

SUMMARY OF: Directive 2009/110/EC — the business and supervision of 

electronic money 

WHAT DOES THIS DIRECTIVE DO? 

The electronic money directive (EMD) sets out the rules on the business and 

supervision of electronic money* (e-money) institutions in order to contribute to the 

emergence of a true single market for e-money services in the European Union (EU). 

It also seeks to ensure consistency with the EU’s payment services directive 

(Directive 2007/64/EC, known as the PSD), thus contributing towards a single EU 

market for payments for the benefit of consumers, business and the wider EU 

economy. 

KEY POINTS 

In general, the EMD aims to: 

• facilitate the emergence of new, innovative and secure e-money services; 

• provide market access to new companies; 

• encourage effective competition between all market participants. 

Specifically, it modernises EU rules on e-money, in particular bringing the prudential 

regime for e-money institutions* into line with the requirements for payment 

institutions in the PSD. 

It introduces proportionate prudential requirements in order to ease market access for 

newcomers. This includes reducing the initial capital requirement to €350,000 and 

new rules on calculating own funds. 

The institutions covered by the EMD include banks, e-money institutions, the 

European Central Bank and national central banks. 
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The activities which e-money institutions are permitted to carry out include providing 

payment services and granting credit related to these payments. 

In October 2015, the EU adopted a new directive on payment services known as 

PSD2. It repeals Directive 2007/64/EC with effect from 13 January 2018. PSD2 aims 

to improve security, widen consumer choice and keep pace with innovation. 

FROM WHEN DOES THE DIRECTIVE APPLY? 

It applies from 30 October 2009. EU countries had to incorporate it into national law 

by 30 April 2011. 

BACKGROUND 

European Commission website on e-money 

KEY TERMS 

* Electronic money is the digital alternative to cash, which enables users to store 

funds on a device (card or phone) or through the internet and to make payment 

transactions. 

* E-money institutions are organisations that have been authorised to issue electronic 

money. 

ACT 

Directive 2009/110/EC of the European Parliament and of the Council of 16 

September 2009 on the taking up, pursuit and prudential supervision of the business 

of electronic money institutions amending Directives 2005/60/EC and 2006/48/EC 

and repealing Directive 2000/46/EC (OJ L 267, 10.10.2009, pp. 7–17) 
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APPENDIX 4 

Payment Services Directive 

SUMMARY OF: Directive 2007/64/EC on payment services in the EU’s internal 

market 

WHAT DOES THIS DIRECTIVE DO? 

It lays down rules for payment services* such as credit transfers, direct debits and 

card payments. 

These rules include information requirements for payment services providers, as well 

as rights and obligations linked to the use of payment services. 

KEY POINTS 

• Authorisation 

An institution that offers payment services must obtain an authorisation to carry out 

its payment activities throughout the EU. Each EU country has a national body 

responsible for granting authorisations. The institution is authorised only if it has 

robust governance arrangements in place for its business and holds a certain amount 

of capital. 

• Information requirements 

Payment services providers must provide a range of clear information to the users of 

their services. 

Prior to a payment service, they have to communicate information related to  

• fees,  

• complaint procedures and  

• all charges payable in an easily understandable way. 

After the execution of a payment transaction, they have to provide information to the 

payer, including:  
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• the reference of the payment transaction and of the payee;  

• the payment amount;  

• the fees and commissions related to the transaction. 

They have to communicate information to the payee once the transaction has taken 

place. 

The law also lays down specific rules about the information that payment services 

providers have to give when transactions are covered by a contract governing the 

future execution of successive payment transactions. 

Rights and obligations 

A payment transaction in euros or in the currency of an EU country outside the euro 

area is executed within 1 working day. 

Payment services providers are fully liable to payers for the correct execution of 

payment transactions. When a transaction is not executed or is defective, the payer’s 

payment services provider must correct it or refund the relevant amount to the payer. 

In the event of the misuse of a payment instrument by someone other than the payer, 

such as a credit card, the payer bears the losses up to a maximum amount of €150. 

The law also lays down rules for refunds when payment transactions have been 

wrongly authorised by a payment services provider. 

Repeal 

Directive (EU) 2015/2366 repeals Directive 2007/64/EC with effect from 13 January 

2018. 

FROM WHEN DOES THE DIRECTIVE APPLY? 

It applies from 25 December 2007. EU countries had to incorporate it into national 

law by 1 November 2009. 

BACKGROUND 
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Consumers need to be sure that the payments they make throughout the EU are easy, 

efficient and secure. To meet this objective, the EU has set up a common framework 

for payment services, which replaces EU countries’ national rules. 

KEY TERM 

* Payment services: business activities that: 

• allow people to deposit or withdraw cash on or from a payment account, as well 

as the operation of that account; 

• execute payment transactions (e.g. standing orders, direct debits, etc.) both on 

payment accounts or by electronic means; 

• issue and/or receive payment instructions; 

• execute money remittance (transfers of money by foreign workers to persons in 

their home country). 

ACT 

Directive 2007/64/EC of the European Parliament and of the Council of 13 November 

2007 on payment services in the internal market amending Directives 97/7/EC, 

2002/65/EC, 2005/60/EC and 2006/48/EC and repealing Directive 97/5/EC (OJ L 

319, 5.12.2007, pp. 1-36) 

Subsequent amendments to Directive 2007/64/EC have been incorporated into the 

basic text. This consolidated version is of documentary value only. 

 




