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CHAPTER I 

INTRODUCTION 

Even though predictions about a cashless and checkless society have been 

made for many years, retail payment transactions made with electronic payment 

instruments still constitute only a small fraction of all payments made in the United 

States. The rate of growth of electronic payments is estimated to exceed that of paper 

checks, but the number of checks written still increases each year, and the transition to 

electronic payments has been slower than forecasted (Bank for International 

Settlements 2000). 

Paper currency is still the most economic physical form of currency so far. 

This paper, however, asks if electronic payments are preferred to paper currency. 

Although it is technologically feasible, is it economically advantageous? Is it only 

the market that can invent and develop this altemative, or, should the govemment 

support and foster its growth? And how? In other words, what is the role of the FED 

in the payment systems? This paper tries to answer these questions. 

The essay begins with an introduction of the development of payment systems 

(Chapter 11). A dilemma of the electronic payment system that is caused by the 

popularity of the paper payment instmments is indicated in the current payment 

system of U.S. that is specifically discussed in Chapter 111. In the next two sections, 

some data and a simple model are employed to compare the risks and costs of the two 



payment systems. Next, some of the drawbacks to an electronic payments system are 

examined. In Chapter VII, more supports are given to the electronic payment system 

by the enumerations of the beneficial externalities. Finally, 1 argue that the FED 

should abandon paper currency and embrace the electronic payments system. 



CHAPTER II 

MONEY AND PAYMENT SYSTEM 

Historically, there was no money when the barter was the only form of 

transactions. Then commodity monies, such as cows, shells, gold, which made the 

transactions more easily, appeared. Later, paper claims on banks or govemments came 

to be used as money. The latter took a few forms. In the nineteenth century in the 

United States, private banks issued their own banknotes for circulating. Now, central 

banks issue the primary circulating currency in most countries, including the United 

States. 

Demand deposit balances at depositary instimtions are the other major form of 

private claim currently used as transactions money. A key historical innovation that 

developed the modem payment systems was that demand deposit balances are 

transferable between two individuals, whether they are customers of a single bank or 

of two different banks. 

It is helpful to distinguish the payment system from money itself The 

payment system is a mechanism-actually many mechanisms—which, when coupled 

with mles and procedures, provides an infrastmcture for transferring money from one 

entity to another. The payment mechanism can be as "simple" as handing currency 

over the counter to a merchant in exchange for goods, so long as the currency is 

widely accepted as a medium of exchange. These transactions using currency, which 



represent direct real-time payments between buyers and sellers in our economy, also 

permit the legal obligations that give rise to the payments to be discharged very 

rapidly once the payment process has begun. In this respect, the process of payment 

and settlement by currency sets a standard of efficiency against which other payment 

mechanisms should be compared. 

Most of the other major payment mechanisms involve the transfer of deposit 

money or claims. These mechanisms can involve using paper or electronic payment 

orders, or promises to pay, that set in motion a chain of events involving two, three, or 

more banks; specialized clearinghouses; transportation and data communication links; 

and computerized accoundng systems for updating the accounting records of the 

banks. Despite the obvious technical variations between different paper-based and 

electronic payment systems for transferring deposit money, the goal of all of these 

systems is essentially the same. The monetary claim of the person making a payment 

is reduced and the claim of the person receiving the payment is increased. 

In the whole payment system, there are three main categories of participating 

agents—the FED, banks, and non-bank institutions and individuals. Banks have 

accounts at the FED, and non-bank institutions and individuals have accounts at banks. 

The payment mechanisms between the FED and banks (1 call them bank-above 

systems) have already developed more mamrely. In USA, there are two main kinds of 

bank-above payment systems; they are Fedwire and Clearing House Interbank 

Payments System (CHIPS). Fedwire is operated by the FED, and CHIPS is managed 



by the New York Clearing House. Both of them allow banks to make large electronic 

transfers in a matter of seconds. Usually, the payments by these systems involve large 

transaction value among banks, so it is better to call them the settlement systems. In 

the paper, 1 focus on the payment systems between the banks and non-bank 

institutions and individuals, mentioned as bank-below systems in my article. The 

bank-below payment instruments include cash; checks, credit and debit cards, and the 

electronic funds transfer system known as the automated clearing house (ACH). The 

latter is also operated by FED. Among these payment instruments, only cash and 

check are paper-based. 

The FED should also actively take part in the bank-below systems. Connolly 

and Eisenmenger (2000) gave some examples of the role the FED would play in this 

system: 

1. Be accessible at a reasonable cost to all consumers, business, and 

collecting and paying depository institutions including small, remote, and newly 

chartered institutions. 

2. Maintain uniform standards for processing payments and passing 

them from one institution to another. 

3. Enable any institution to exchange items with other banks, 

participate in local clearing houses, and send items to correspondents of its 

choosing. If a bank can clear items faster or at less cost through channels other 

than the legal entity or entities providing a "unified national service," it should be 



able to do so. Moreover, no institution or group of institutions offering interbank 

payments services should be able to eam extraordinary profits because of its 

market power. Finally, no institution should subsidize any of its services to the 

disadvantage of competing participants. 

4. Embrace new technologies as soon as they become cost-effective. 

Past examples include high-speed air transportation, high-speed check sorting 

equipments, and electronic methods of payment, as opposed to paper checks. 

These technologies combined with regulation have reduced the gap between the 

times a payer initiates a transaction and the recipient obtains good usable funds. 

Reducing this time gap brings down the business risk for all persons and 

businesses participating in the payments system. 



CHAPTER 111 

INTRODUCTION TO THE CURRENT PAYMENT SYSTEN 

You might remember an ad campaign in which a woman approaches a soft 
drink vending machine alongside a young male executive. The executive 
rummages through his pants pocket to find, to his dismay, that he has no 
change to purchase a cool drink on a hot afternoon. The woman then pulls out 
her cell phone, presses a few buttons, and a soda can drops down from the 
vending machine. The ad was meant to show a future of a seamless, 
interactive world. The SIM Access Profile... makes such transactions a reality, 
allowing a consumer to use a cellular device to obtain, for example, a 50-cent 
soft drink without spending 25 cents on a cell phone airtime charge. 
(Subramanian 2003) 

This excerption vividly gives us some ideas about the advantages of an 

electronic payments system. Although the author also proves that the electronic 

transaction is technically feasible in his article, it seems that these are only to be some 

fictional descriptions. The facts are: 

The New $20 bill was put in circulation in October 2003. There are high 

technology features used in the printing to protect it from counterfeiting. 

"The soundness of a nation's currency is essential to the soundness of its 

economy. And to uphold our currency's soundness, it must be recognized and honored 

as legal tender and counterfeiting must be effectively thwarted," Alan Greenspan, the 

chairman of Federal Reserve (FED), said in a ceremony at the Treasury Department's 

Bureau of Engraving and Printing. 

It is said that the new bill is the most secure note the U.S. govemment has ever 

produced, but the price for the facelift of the money is high. The production cost of a 



$20 bill increases from 1 cent to 8 cents. And to promote the recognition of new 

money and avoid the refusing it as a payment, the FED planned to spend $33 million 

in the advertisement campaign. The social cost of accepting a new currency, which 

includes the cost of deferring or deterring transactions caused by the distmst of the 

new money and the cost of improvement of compatibility of the vending machines, 

etc, will recur with the introduction of the new currency. 

But can the new money really thwart counterfeiters? "Everything they've 

done before has been superseded by better counterfeiters," said Dennis Forgue, an 

anti-counterfeiting expert in Chicago. "With the effectiveness of computer-generated 

images these days, they can make some pretty nice counterfeits pretty quickly." 

Even the FED does not think so. A new makeover will be given to the $20 bill 

in eight to ten years to keep the false money obsolete. But, the cost will be higher and 

higher during the future competition between the FED and the counterfeiters, which 

will form a vicious circle. 

This is just what happened on the $20 bill that is the most counterfeited. 

Similar actions will gradually go to other denomination bills, according to the FED. 

In many respects, the U.S. payment system is the envy of the world. It is 

reliable, safe and works so well that it is almost invisible to its users. U.S. consumers 

and those of most other nations use cash extensively. When cash is excluded, though, 

the U.S. has a more paper-based payment system than any other major country. In fact, 

the majority of all the paper checks written in the world are written in the U.S. 



In the U.S., there were about 99 billions cashless payment transactions in 1999 

according to the statistics of Bank for International Settlements (BIS), which was a 

about 20 percent increase over 1995. Cash, however, is still the most popular and 

frequently used payment method. No data exist on these cash payment transactions 

available because the number and average size of cash transactions are difficult to 

measure. Humphrey and Berger (1990) estimated that about 83 percent of all 

transactions within the U.S. were by cash in 1990, but that the average value 

transferred was quite small, probably less than $10. 

In the current small-value (bank-below) payment mechanism, the two kinds of 

paper-based methods are cash and checks. The others are electronic systems such as 

debit cards, credit cards and Automated Clearinghouse (ACH). 

Table 3.1: Major noncash bank-below payment instruments in USA, 1999 

Paper-based 

Electronic 

Cash 

Check 

ACH 

Credit 

card 

Debit 

card 

Number of 

Transactions 

(billions) 

N/A 

68 

3 

18.8 

7.5 

Percent of 

transactions 

N/A 

70 

3 

19 

8 

Average value 

per transaction 

(Dollars) 

N/A 

1,221 

2,448 

69 

43 

Total 

Value 

transacted 

($ 

billions) 

N/A 

83,045 

7,344.9 

1,290.3 

322.6 

Percent of 

Dollars 

Transacted 

N/A 

90.26 

7.98 

1.4 

0.35 

Source: Bank for International Settlements, Statistics on Payment Systems in the 
Group of Ten Countries (1999)—March 2001. 



From Table 3.1, we see that the paper-based payment systems dominate the 

payments in both of value and volume of bank-below transactions. Moreover, 

checks are still a very important means of payment in the U.S. 

Most U.S. conslimers and businesses are comfortable using checks. They are 

convenient; the check collections system operates within a well-developed 

mechanism of laws and regulations; and checks are supported by a large, complex 

operational infrastmcture. In this case, the Federal Reserve Banks, private 

correspondent banks, and clearinghouses, or associations of banks, have developed 

large-scale operations and networks to support this complex process. 

Cash has been popular for a long time, and people are familiar with it. Cash is 

the only payment method that keeps the consumers' purchases private. Inevitably, the 

anonymity of cash also benefits the underground economy. It is presumed that most 

cash is utilized in the "underground economy" (Rogoff, 2002). For small business 

merchants, the cash payment is the most economic way to clear deals. They usually 

encourage the consumers to pay by cash. 

Humphrey and Berger (1990) found the check float is responsible for the 

popularity of checks. The users of checks are the check writers. And for those 

individuals and businesses, the private cost of using checks has been distorted by the 

value of check float, or the time between the writing and clearing of a check. During 

the time, of course, the funds can eam interest for the check writer rather than for the 

check receiver. The size of this benefit is thought to have reduced the price of check 

10 



use below the cost to society of producing and processing checks. Since individuals 

and businesses do not face that higher social cost, they continue to use checks despite 

the existence of other means of payment that are less costly to society. In short, 

checks are overused. 

11 



CHAPTER IV 

BASIC DISADVANTAGES OF PAPER-BASED PAYMENT SYSTEMS 

4.1 Cost 

The most frequently mentioned disadvantage of cash is the cost of production 

and processing. 

Table 4.1: Cost of new and old currency operations 

Year 

1990 
1991 
1992 

1993 
1994 

1995 
1996 

1997 
1998 
1999 

2000 

2001 
2002 

Total 

Cost of new 
currency (in 
millions of 
dollars, costs 
include printing, 
transportation, and 
destruction of 
mutilated 
currency) 

190.15 
260.24 

295.11 
356.11 
368.23 
373.16 

402.39 
367.50 
409.08 
485.67 

435.21 

343.54 
430.46 

4,716.85 

Expenses for Cash 
Operations—include 
processing, paying, 
receiving, verification, 
destruction, transportadon, 
and non-standard 
packaging of currency 
(Millions of dollars) 

171.14 
185.13 
200.65 
221.09 
232.80 
259.61 
279.00 
283.15 
292.61 
311.28 
328.59 

355.45 
371.74 

3,492.24 

Total cost of new 
and old currency 
operations 

361.29 
445.37 
495.76 
577.20 
601.03 
632.77 
681.39 
650.65 
701.69 
796.95 

763.80 
698.99 
802.20 

8,209.09 

Resource: Federal Reserve Board website 
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Figure 4.1: Cost of new and old currency operations 

Figure 4.1 comes from the Table 4.1. We notice that the cost of new currency 

and Federal Reserve expenses for cash operations are gradual increasing. And these 

are not only the costs. Banks, nonblank institutions and individuals also incur costs 

for handling money. These costs are variable because they vary positively with the 

volume of money. 

About 30 percent of the checks written in the U.S. are collected through the 

Reserve Banks. Every night institutions deposit 75 million checks at 45 Federal 

Reserve Banks, branches and regional processing centers where 5,000 employees 

process the checks, using high-speed sorters, but doing a lot of required manual 

handling as well. Fleets of private air and ground couriers then transport the checks 

among the Reserve Offices and on to nearly 20,000 commercial banks, thrift 

13 



institutions, and credit unions. By the time a check has been returned to its issuer, it 

has been handled an average of 12 times. 

The current paper-based check collecdon system is resource-intensive, and 

holds only limited promise of future cost savings. This processing system relies on 

employees, mechanical processing equipment, building and a transportation network 

of cars, trucks and planes. It also involves receiving and preparing deposits for 

processing, sorting checks and capturing accounting data, reconciling the accounting 

data, and packaging and dispatching the checks for presentment to paying banks. 

Personnel costs represent about half of all direct and support costs involved in 

processing commercial checks at the Federal Reserve, while transportation 

expenditures account for about 10 percent. 

Further, the paper-based check collection system is based on a mature 

technology such that it is difficult to generate significant further resource cost savings. 

The technologies used for paper-based processing systems are moving paper through 

machines about as quickly as is feasible. According to a report by Committee on the 

Federal Reserve in the Payments Mechanism of Federal Reserve System, over the last 

decade, econometric studies using Federal Reserve data have found no evidence that 

there has been significant technological change for paper-based processing operations. 

Consequently, from a technological perspective, the paper check collection process 

appears to be about as efficient as it is likely to get. 

14 



From the above discussion, we know that the variable costs, such as labor, raw 

materials (paper, ink), etc., of the paper-based payment systems are taking a 

comparatively big part of the whole costs of the payment systems, but the electronic 

payment systems in which the fixed cost will take more investments. Even the price 

of advanced high-tech equipments and improved telecommunications technologies are 

decreasing, this should not deter the conversion from a paper payment system to an 

electronic one. 

In Figure 4.2, the long-run relationships between the average cost and the 

paper and electronic payment systems respectively are shown clearly: 

Cost 

LRAC of Paper Payments System 

LRAC of Electronic Payments System 

Quantity of Money 

Figure 4.2: Long-mn average cost of payments systems 

The cost of production and processing of the paper payment instruments 

usually has a positive relationship with the volume of money. The volumes of 

15 



money supply and demand will always increase. That will inevitably cause that the 

cost of the paper payment system increases in a long-run after a cost economy scale is 

broken. For the electronic payment system, the increases of money supply and 

demand just mean the accumulation of the numbers, which will affect little to the 

capability of the electronic system. So the long-mn average cost for the electronic 

payment system will constantly decrease. 

Computer technologies make the cost of processing an additional transaction 

using one of the new instmments less than the marginal operating cost of a transaction 

using one of the older instruments. For example, according to a study by Booz, Allen, 

and Hamilton, a typical transaction over the Internet costs about one cent, compared 

to 27 cents at an ATM, and $1.07 at a teller window (Orr, 1999). According to an 

Ernst and Young study, the average cost to the bank of handling a transaction via the 

Internet is about 26 cents versus 53 cents at an ATM, and 84 cents using a telephone 

call center; an ACH deposit is estimated to cost about 18 cents. (Furst, Lang, and Nolle, 

1998) Hence, electronic forms of payment have lower costs than paper-based and 

other traditional methods of payment. 

Other studies also reach the conclusions that support this opinion. Some find 

that the cost of an electronic payment ranges between one-third to one-half that of a 

check or paper giro payment (Humphrey and Berger 1990). Although hard data are 

scarce, the cost advantage to the banking system of a movement from paper checks to 

debit cards is alleged to be in the range of 50 percent (Saul, 1994). 

16 



Establishing the electronic payment systems can also decrease the number of 

bank branches and small banks. Customers do not have to go to branch offices to 

deposit and withdraw paper money. Even automated teller machines (ATMs) are no 

longer necessary. So these will save a lot to the banks that will transfer the capital 

investments to somewhere else. This will diminish the social costs generally. 

The resource cost of a nation's payment system can account for 3 percent of its 

GDP (Humphrey, Pulley, and Veasla, 2000). So the cost does matter a lot to the whole 

economy, and how to decrease and eliminate them should be a big concem of the 

govemment and all of the parties involved. 

4.2 Risk 

An important risk associated with the payments systems is the risk of fraud. 

Fraud can occur because purchases of goods typically involve at least three parties. 

The first-party, a buyer (sometimes referred to as a consumer), wants to purchase 

some good or service from the second-party, a seller (or a merchant). In modem 

economies, such purchases are rarely accomplished by barter, or direct trade of goods 

between buyers and sellers. Instead, the buyer offers to transfer to the seller a claim on 

a third party, an issuer. 

Payment fraud takes on many forms, but most cases of fraud consist of one of 

two types of misrepresentation. The first is an offer to exchange a claim where none 

exists. For example, a buyer may write a check on insufficient funds. The second type 

17 



of misrepresentation occurs when a buyer offers to transfer a claim that rightfully 

belongs to someone else, e.g., the check forgery. 

The simplest payments system is currency. In modem-day currency 

transactions, a central bank, or seigniorage govemment, plays the role of issuers. The 

claim in this case is a fixed-denomination note or coin that is considered a liability of 

the issuer. Payment is effected by physical transfer of the note or coin. Among 

traditional payments systems, currency is unique in that a payment in currency does 

not need to be cleared and settled through the banking system in order to constitute a 

valid payment. Another distinguishing feature of currency is that it can circulate 

indefinitely before it is returned to its issuer. Fraud can occur in currency transactions 

if the currency is counterfeit or stolen. Since currency is a convenient, widely 

accepted, and anonymous medium for point-of-sale transactions, it creates incentives 

for counterfeiting and theft. 

Payment by check is by far the most prevalent system for noncurrency retail 

payments in the United States. In a check transaction, a buyer instmcts a bank or 

similar financial institution to transfer the buyer's deposit claim on a bank. The buyer 

does so by transferring an order to pay, or check, to the seller. The seller or seller's 

bank then presents the check to the buyer's bank for payment. In such a transaction, 

the bank plays the role of issuer, although the check is considered a liability of the 

buyer and not of the bank on which it is drawn. 



Checks are a natural target for fraud as they can be written for large amounts, 

are relatively easy to alter or forge, and can be difficult or costly to verify at the point 

of sale. Estimates of the total cost of check fraud in the United States range as high as 

SIO billion annually (Hansell, 1994). Check fraud has recently become a more 

serious problem because of several factors. The first is the widespread availability of 

computer technology, which has made it easier to counterfeit checks. (Hansell, 1994) 

The second factor has been the funds availability schedules required by the Expedited 

Funds Availability Act of 1987 (Board of Governors 1996). The act requires that 

banks make check funds available according to certain, preset schedules. 

Consequently, banks must sometimes make funds available before they can ascertain 

whether a deposited check is fraudulent. 

Basically, there are four incentives for fraud: (1) Face value of the claim. For 

fraud to be profitable, the reward from committing fraud has to be large enough to 

offset the threat of punishments imposed by the legal system. There is little incentive 

to create fraudulent small-denomination claims such as coins. On the other hand, 

transactions of sufficiently large value are more likely to inspire the use of costly 

security measures. (2) Verifiability. If the existence and ownership of a claim can be 

instantly verified, say, through an on-line verification system, this ability obviously 

reduces the risk of fraud. (3) Anonymity of the transaction. If a buyer and seller do not 

have an ongoing business relationship, the incentive for fraud increases. The incentive 

for fraud is also enhanced if the ownership of the claim offered in payment cannot be 
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traced. (4) Point-of-sale Transacfions. If the seller can withhold delivery of the good 

until the claim can be verified, then the incentive for fraud is reduced. If the good is 

exchanged at the point of sale, there is always some chance that claim presented by 

the buyer is fraudulent. 

Unfortunately, all of four characteristics are present in the paper-based 

payment systems. An electronic payment system can eliminate the incentives 

markedly. Conceptually, a debit card transaction closely resembles a check transaction. 

In a debit car transaction, a buyer transfers deposit claims from the buyer's bank 

account to that of the seller, just as in a check transaction. As with checks, this transfer 

is done as a debit transaction, in which fiinds are "pulled" by the seller (via the card 

network) from a buyer's bank account. 

However, there are several key differences between a debit card transaction 

and a check transaction. The most important is that in contrast to most check 

transactions, the transaction itself is subject to and electronic verification process, 

which varies according to the type of card. This verification process lessens the credit 

risk associated with the transaction. A second key difference is that a debit transacfion 

is cleared and settled electronically through the card issuer's network rather than 

through a traditional paper-based check clearing process. That is, in contrast to checks, 

the clearing and settlement of transactions does not have to wait for physical delivery 

or presentment of checks but can begin more or less immediately. 

20 



CHAPTER V 

THE MODEL OF THE RISK-COST FRONTIER 

In this section, a simple framework of risk-cost frontier to analyze the 

payment systems developed by Berger, Hancock and Marquardt (1996) is introduced. 

Risk 

Figure 5.1: Trade-off between the risks and costs 
Cost 

This framework clarifies the trade-off between the risks and costs in the 

payment systems, and how the progress of technologies, finances, and regulations will 

affect the trade-off In Figure 5.1, the axes refer to the risks and costs borne by the 

whole society, including the payers, payees and other parties who maybe are exposed 

by the systemic affections (e.g., banks will be involved and affected at a very much 

extent). In the figure, the curve FF is the social best-practice efficient frontier for the 
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payment system. The risks and costs have a negative relation that means more costs 

and fewer risks or more risks and fewer costs. The curve represents the best practices 

under "the current technology for processing and settling payments, the current 

financial techniques for monitoring and controlling risks, and the current regulatory 

environment" (Berger, Hancock, and Marquardt, 1996, p.700). Innovations can be 

happened to these three conditions. The convex shape of the curve reflects that when 

risks get lower and lower, the marginal costs will increase. For example, if the curve 

FF represents the current paper-based payment system, the costs to reduce the risks 

will be higher and higher, which has been given some descriptions in the above 

sections of this paper 

The social indifference curve II represents the highest level of social udlity. 

The social utility is measured by a weighted sum of the utilities of the involved parties. 

The concave shape of the indifference curve reflects that the involved parties will be 

willing to pay less and less decrease the risks that are becoming lower and lower. 

Any of the technological, financial and regulatory innovations can bring the 

curve FF down left in the figure. In the new curve F'F', the best-practice efficiency of 

payment system has been increased, in the case that the payment systems have been 

electronized due to the technological, financial and regulatory improvement. 

At point A, the indifference curve is tangent to the efficient frontier. So the 

point A is the best social choice of payment risks and costs. Similarly, the point B 

represents the best social choice of payment risks and costs after the technological 
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progress, but with a higher utility. 

From this simple framework, the preference of electronic payment systems is 

easily clarified since they have fewer risks and fewer costs and the total utility of all 

involved parties is higher than the paper-based payment systems. 
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CHAPTER VI 

HINDRANCES 

It was recognized in the 1970s that declining costs of computing could lead to 

the widespread development of new electronic payment systems for businesses and 

consumers. Indeed, in the mid-1970s, the Congress established a nafional commission 

to investigate issues surrounding new electronic payment technologies. However, the 

bolder predictions of the time did not come tme: Electronic payments did not quickly 

replace currency and paper checks as the major means of payment for retail 

transactions. To this day, the United States remains heavily dependent on paper 

currency and checks for large numbers of these payments. 

What is the problem? Why didn't the theoretically more economic and 

efficient payment system prevail? Let's examine some of the hindrances that prevent 

the transfer from a paper payment system to an electronic system. And fortunately, we 

will also understand that the hindrances are neither irremovable nor interminable. 

Moreover, most of the problems can be solved without too much opportunity costs. 

6.1 Path Dependence 

Path dependence means the historical decisions made in the past will often 

determine the decisions made today It is a reason for the choice in payment systems. 

Once the payment "path" is chosen, however, it becomes difficult to change-even 
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when other considerations indicate that the path is less desirable relative to other 

alternatives. For those people who have been familiar with the paper-based payments, 

they will be reluctant to use electronic payments at the beginning of the introduction 

of electronic payment system. In the United States, people continue to use other 

exchange media, even though electronic payment systems have existed for a long time. 

In fact, the use of cash has increased in recent years. 

6.2 Comparafive Higher Initial Investment 

The electronic payment system requires large expenditures for computer 

systems and other fixed costs, before they can generate lower costs per customer. 

These fixed costs mean that the average cost of the new instmment can exceed the 

average cost of an older instmment. Indeed, the 623 respondents in a 1998 survey by 

the Treasury Management Association (a professional association of treasury and 

financial management executives in industry, govemment, and universities) cited the 

cost of technology and the need to integrate it with existing financial systems as 

important barriers to their organizations' making more use of electronic payments. 

These barriers were cited even more often by those firms that did not initiate 

payments electronically at the time of survey. 
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6.3 Learning Economy and Scale Economv 

Humphrey, Pulley, and Vesala (1996) find that payers' familiarity with using a 

payment instrument and its acceptability are significant factors that influence payment 

instrument choice. Hence, the payers will prefer the payment method that they have 

more knowledge about. So the learning economy is a factor that affects a consumer's 

decision about which instrument he or she uses. 

Consumers' acceptance of a new payment instrument also depends on how 

many merchants accept it. Merchants' acceptance, on the other hands, depends on the 

expectation of sufficient customer demand as well as the decisions of competing 

merchants about whether to adopt the new means of payment. Empirical studies by 

Bauer and Ferrier (1996) found that significant cost savings can be achieved from 

scale efficiency in the production of either paper-based or electronic-based payment 

services. 

The learning and scale economy can affect each other. The more widespread 

network of the payment system can help the consumers to leam more about it, and 

more knowledge the consumers have, more point of sale (POS) terminals the 

merchants will adopt. 

For example, although debit cards had been available in the United States for 

many years, the number of merchants with POS terminals grew slowly and the 

infrastmcmre was not well developed before 1995. Therefore, it was costly for 

consumers to use debit cards and gain familiarity with the technology. As merchant 
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participation has increased, however, consumers have begun to use this payment 

instrument more frequently. 

6.4 Float Benefits 

Until very recently, consumers have not explicitly paid for the costs of using 

checks (for example, many accounts offered free check-writing privileges), and they 

receive the float—the use of the money between the time the check is written and the 

time the person's account is actually debited. Paying banks also benefit from float. 

Consumers implicitly paid for check services by receiving lower rates on deposits or 

paying higher rates on loans, but the costs were not apparent. 

Humphrey and Berger (1990) found that the private cost of a check was less 

than the social cost of an ACH payment because of float. This difference encourages 

the payer to choose to pay by check even though the social cost of the check is greater 

than the social cost of an ACH payment. Using 1993 data. Wells (1996), however, 

found that both the social cost and the private cost to the payer of making an ACH 

payment were less than that of writing a paper check. Based on these estimates, the 

domination of checks remains a mystery. 

6.5 Consumer Characteristics 

Despite lower costs of processing, electronic payments constitute only a 

fraction of all retail payment transactions in the United States. According to the study 
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by Stavins (2001), the reason for the slow adoption of electronic payments may lie on 

the demand side. The likelihood of using different payment instruments varies with 

attributes such as income, education, and marital status. The individual characteristics 

affect the probability of using each type of payment instmment. For example, married 

people were significantly more likely to use almost every type of electronic payment 

than singles; and younger consumers had significantly higher probability of using 

electronic payment instruments. But the demographic characteristics can be changed 

by time, so it seems that there will be more and more peoples inclining to pay 

electronically. 

6.6 Unbanked Population 

The Debt Collection Improvement Act of 1996 mandated that all federal 

payments except tax refunds were to be made by electronic transfer by January 2, 

1999. Such payments mainly consist of govemment benefits, such as Social Security 

or Supplement Security Income but also include other payments, such as those to 

vendors. The goal of the mandate was to save the govemment money by having 

payments switched from paper checks to less expensive electronic transfers. Despite 

this trend, however, there is an important impediment to the government's move: 

Nearly 15 percent of U.S. households, most of which are low-income, do not own 

checking accounts, according to the Federal Reserve's triennial Survey of Consumer 

Finances in 1995. 
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This obstacle delayed the implementations of EFT '99, the electronic funds 

transfer portion of the Act. In particular, the Department of the Treasury discarded an 

early plan that required all government beneficiaries to receive their payments 

electronically due to the existence of an unbanked population. (Hogarth and 

O'Donnell, 1999) 

6.7 World Currencv 

Over the past two decades, demand for U.S. currency, especially the 

proportion estimated to be held abroad, has increased markedly. As a result, U.S. bank 

notes are now the most widely recognized and used currency in the world. Businesses 

and households outside the United States have long held U.S. currency for savings, 

especially during times of crisis. Over time, businesses and households abroad are 

increasingly turning to dollars for transactions purpose. Foreigners hold nearly 70% of 

the U.S. currency in circulation. 

Foreign demand for U.S. currency is influenced primarily by the political and 

economic uncertainties associated with certain foreign currencies, which contrast with 

the U.S. dollar's high degree of stability. Some unstable govemments and economies 

have induced their residents to substitute from the local currency to U.S. dollars, both 

as a store of value and as a medium for transactions. In the extreme, some 

govemments have adopted the dollar as legal tender. 

Schuler and Stein (2000) categorize the process of doUarization as official. 
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semiofficial, or unofficial. According to the classification, official doUarization, also 

known as full doUarization, occurs when a country adopts the U.S. dollar as both legal 

tender and as its predominant—or exclusive—currency. Recent examples of officially 

dollarized countries include Ecuador (January 2000), El Salvador (January 2001), and 

Guatemala (May 2001); while, other countries, such as Panama (1904), have been 

dollarized for many years. Schuler and Stein define semiofficial doUarization as the 

use of U.S. dollars as legal tender, while both the local currency and U.S. currency are 

used in daily transactions. Examples of countries with semiofficial doUarization 

include the Bahamas, Cambodia, and Haiti. Finally, unofficial doUarization occurs 

when citizens of a country hold a portion of their financial wealth in U.S. dollars even 

if U.S. currency is not legal tender (or even legal to use at all). Some unofficial 

dollarized countries hold and use large amounts of dollars; others hold relatively small 

amounts. 

Carlson and Keen (1996) pointed out the importance of knowing the 

magnitude of overseas holdings. Basically, there are three reasons: 

First, if the demand for currency is becoming driven largely by foreign 
portfolio decisions, then fluctuations in the level of currency outstanding may 
have little to do with domestic economic activity. Second, movements in the 
narrow monetary aggregates—of which currency is a sizable component—will 
not provide the same information as they have historically. Third, to the extent 
that foreigners demand currency, which is non-interest-bearing debt, the U.S. 
Treasury's need to issue an interest-bearing altemative is reduced. 

We know from previous work that there is a substantial amount of currency 

held outside the U.S. However, the specific amount of currency held by foreigners is 
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hard to know. If the U.S. currency is electronized, foreigners will have to deposit this 

paper U.S. currency in banks. In this case, the FED will know exact size of the "debt" 

it owes to foreigners. The currency electronization, however, will shrink the amount 

of foreign holdings because some foreigners want to hold paper currency, not the 

electronic currency. Those people will switch to other paper currencies, such as, the 

Euro. That will impact the U.S. economy to some extent. How to make the negative 

effect least is an important issue for the govemment and the FED to probe, if the 

currency eletronization is scheduled. 

6.8 Privacv 

The electronic transactions can be recorded by the banks in which the 

consumers' accounts are. So some people will worry that the records will hurt the 

consumers' privacy. Surely the illegal "privacy" will not be protected. And on the 

contrary, the illegal transactions can be trailed and revealed electronically, which can 

prevent some crimes. 

But how do we prevent the govemment and private institutions from abusing 

this information? Like other industries, the payment system is a network of 

technology, finance and regulation. Therefore, existing laws that govern the privacy of 

information given to credit card companies, hospital, etc., should insure the privacy of 

individual information. 
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CHAPTER VII 

SOME BENEFICIAL EXTERNALITIES 

Besides the benefits of fewer risks and fewer costs brought on by the 

electronic payment systems, there are still some externalities that have positive effects 

on society: 

7.1 Statistics Information Affluence 

One of the biggest spin-offs of electronic payment systems is statistics 

information. Since every transaction can be traced and recorded, money flows and 

economic activities can be accurately observed. These transactions can be sorted and 

integrated easily by the payment systems computers. 

Under the current payment systems, it is hard for the FED to know the size of 

the money supply. In a noncash payment system, all money is deposited in bank 

accounts. So at any time, every cent can be counted if the FED wants to know how 

much of money is in the checking accounts or the saving accounts. We know that 

money demand and supply are some critical but difficult-to-trace economic indicators 

under the current payment systems. Given by the electronic currency system, the FED 

can predict accurately how much the money supply should be injected into the 

economy. This will eliminate unnecessary shocks and make the economy grow more 

smoothly. 
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Economists will be pleased because they have accurate data. Since the data are 

accurate, they will have an even more important role. The manual collection of data 

inevitably decreases accuracy. But the electronic payment systems can supply 

accurate economic data to economists. Some indicators will no longer be important, 

since there will be more accurate data available from the electronic system. That will 

enhance economic research and improve economic predictions. 

It is also good news for industries. The market research will be easier to 

accomplish, because the data of purchasers' profiles and the quantities of sold goods 

can be gotten from the electronic payment systems. It is possible, for example, for a 

TV producer to know how many TVs were sold and who, in which locations and in 

which income status, bought them in the previous year. The FED and banks can 

retrieve these kinds of information from the electronic payment systems; and they can 

distribute the information to the industries at no charge or make the distribution a 

profitable business. 

We recognize, however, that significant privacy concems remain unresolved. 

7.2 Crime Abatement 

Many kinds of crimes are involved with or caused by money. And the 

institutional crimes are always involved with money. The direct income of crimes is 

cash. The criminals fulfill their "profits" by laundering the dirty money-usually 

cash-which they collect from their "points of sale." It is estimated that $800 billion to 
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$2 trillion dollars are laundered per year in the world, which is between two and five 

percent of world GDP (International Monetary Fund, 2001). 

Only illegal organizations can make money by cash before it is laundered. The 

cash can keep the transactions anonymous, which makes it hard for the lawmen to 

trace the transactions and find the criminals. 

Unfortunately, as the U.S. currency becomes world money, it is also popular in 

illegal business. The U.S. currency has been the most common payment tool used by 

the underworld businesses. The negative effects to the economies of world and U.S. 

are unfathomably huge. 

One economic and effective way to help to eliminate the illicit businesses is to 

abolish the paper currency, which can cut out the origin of their income. Since the 

electronic currencies are bom as clean and can be always traceable, the criminals 

cannot find a weak leak to break the money flow chains. 

The possibility of that the illegal activities move toward using an altemative 

currency, e.g.. Euro, will deprive the U.S. govemment of the seigniorage benefits, 

without dampening the illegal activities. Overtime, as other countries' currencies 

become electronized, the possibility can be decreased. 

7.3 Fund Increment 

If paper currencies are held by the nonblank institutions and individuals, the 

money credit cannot be borrowed by other people, which is really resource wasting 

34 



especially when the money demand is increasing. 

For the electronic currency, the money is always kept in the bank accounts, so 

the balances can be utilized by others who will pay interest in order to borrow it. 

7.4 Price Veritv 

The prices are distorted sometimes under the usage of paper currency, because 

the merchants don't want to bother making trivial change. They usually round the 

price to the quantity that is easy to be changed. That is maybe a small difference, but 

it will be a big distortion when the quantities of the commodity are large. This can 

affect the efficient distribution of the social resources and the consumers' utilities. 

But, if the change is made electronically, the trouble of counting manually the 

nickels and cents will be eliminated. So the merchants can give the prices that truly 

reflect their costs and profit targets. Even they can price a commodity at a currency 

unit that is smaller than a cent that is the smallest unit in the nonelectronic payment 

systems. For example, the consumers can electronically spend 4.5 cents to make a 

Xerox copy rather than at a higher price of 5 cents. 

7.5 Tax Compliance 

Many taxes are being evaded when cash pays the transactions. The 

govemment revenue is harmed significantly by tax evasions caused by cash 

transactions. The failure to collect taxes from these payments makes others who 
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comply with the law bear a heavier tax burden. So, this unfair practice encourages the 

taxpayers to resort to cash payments to evade taxes. 

This situation can be avoided by fulfilling electronic payment systems. Since 

every payment can be recorded and traceable, the tax can be collected exactly at a 

designated percent of the payment. Usually, people holding garage sales do not pay 

sale taxes. But the electronic payment system can deduct the tax from the income of 

the sellers when the payments are transferred between the accounts of payers and 

payees. 

Currency electronization will force tax evaders to resort to other transaction 

methods, e.g., barters or using the commodity money. Since the altemative transacfion 

methods are more economically inefficient, their transaction costs will increase. If the 

additional cost is higher than the tax, the electronic payments system will encourage 

compliance. Furthermore, the govemment should finance the constmction of 

electronic payment systems since the pay off can be achieved from more tax revenues. 

7.6 Never-wom-out Wealth 

For the paper currency, it is unavoidably worn out by time, which increases 

the currency maintenance costs of the central bank. The worst thing is that it is very 

difficult to know exactly how much currency is too worn out to be circulated. If a 

piece of currency is not too worn out to be recognizable, it can be exchanged at the 

bank counters and removed from circulation. But sometimes the currency is 
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completely damaged. For example, burned in a house fire, no one is asked to report 

the currency loss. Hence, the FED will never know how much currency is lost, but 

that is a very important economically for the FED to know how much to adjust the 

money supply Perhaps it can be neglected in a short period, but it cannot in a 

long-run during which the accumulated will be large. 

For the electronic currency, it is a credit that is always kept in the bank 

accounts. It will never be wom out due to its untouchable, invisible and unphysical 

characterisfics. Also it will never be missed by stafisfics. Not only can it keep the 

currency maintenance costs low, but also can be the most reliable number in FED's 

and banks' accounts, and of individuals' wealth. 

The worry of security of electronic records is reasonable. Couldn't a virus 

wipe out people's wealth? Actually the problem has been existing since the emergence 

of computer networks. The technology improvement is making the chances of the 

collapse of networks less and less. We know that there is a large number of electronic 

money circulating safely in the payments system now. The effort to keep the networks 

seamless and invulnerable will never stop. 
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CHAPTER VIll 

THE ROLE OF THE FED IN THE ELECTRONIZATION OF CURRENCY 

Some people think that the payment system itself is a market where the 

different kinds of payment instruments compete with each other. And finally, some 

prevail; some are superceded. Historically, we did see this kind of thing happened, 

such as gold beat shell and paper conquered metal. It seems that the govemment 

didn't endorse any of them, market determined. 

The chairman of FED board, Greenspan (1996) remarked in a meeting: 

As 1 have said many times in the past, to continue to be effective, 
government's regulatory role must increasingly assure that effective risk 
management systems are in place in the private sector. As financial systems 
become more complex, detailed rules and standards have become burdensome 
and ineffective, if not counterproductive. If we wish to foster financial 
innovation, we must be careful not to impose mles that inhibit it. 1 am 
especially concerned that we not attempt to impede unduly our newest 
innovation, electronic money, or more generally, our increasingly broad 
electronic payments system. 

But this presents a paradox. The first fundamental obstacle for the strive of 

private sectors to electronize the currency comes from the govemment. It is the cash 

issued by the govemment. 

Greenspan (2000) also said: 

Indeed, the average consumer is exceptionally conservative and traditional 
when it comes to money, which has a profoundly important role in day-to-day 
living. ... It took many generations for people to feel comfortable accepting 
paper in lieu of gold and silver. It is taking almost as long to convince them 
that holding money and making payments in ephemeral electronic form is as 
secure as using paper. 
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Paper currency will be preferred in some environments, besides in the illegal 

businesses, even in the normal transactions. 

But can the transfer from the paper currency to electronic be gradual? It 

probably cannot. As long as cash is the legally authorized currency, any credit balance 

in the accounts of banks can be encashed. That means the FED cannot decrease the 

issuing volume of paper currency. If the FED limits the quantity of cash, the cash 

might have a higher demand and it will have a market price that will be over its face 

value. That is a kind of antinomy, which the FED does not desire to happen. 

So the problem is whether the cash should exist or disappear. Since its 

existence will always be a hindrance to the development of electronic payment 

systems, it is better to eliminate it. 

The electronic payment systems cannot be integrated seamlessly, unless cash 

is abolished. Cash is always the weak link of the integrated chain of payment systems 

that gives the most merits, which we discussed, in the last sections. In the case where 

cash is involved in economy acfivities, all of the information that we get from the 

payment systems is distorted and inaccurate. 

From the above discussion, we know that the electronic payment systems are 

more advantageous than the paper-based payment systems. So the role of the FED 

should be to accelerate, not to slow the switch of payment systems to a more 

advanced and beneficial one. To abolish the paper currency is the key to the switch. 

And only can the FED spur the transform. The FED should make some decisive and 
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critical movements, which could be the last straw to the paper-based payment 

systems. 
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CHAPTER IX 

SUMMARY 

Although the most popular forms of retail payments in the U.S. have been 

currency, coin, and paper checks, electronic forms of payments, like those made via 

an automated clearing house, debit card or credit card, have become more popular and 

are increasingly important parts of the retail payment systems. 

Even though the paper-based payment systems are not economically as 

efficient and secure as electronic payment instruments, they will still be in the market 

and maybe take a bigger part of the payment system due to some reasons that are from 

both the supply side and the demand side. The service provider, merchants and 

consumers see the short-run benefits of paper-based payment systems. Even the US 

govemment has the short-mn benefits from the paper payment systems as the issuer 

of US currency, the most popular world currency. 

Since the gold standard disappeared, the money has not been a commodity that 

can be mainly dominated by the market. The govemment has the right to issue the 

new money which there is no commodity supporting. So the money becomes the 

credit of the govemment. The credit currency is a two-edged sword that the 

govemment can use to do good things and bad things. 

Since the govemment can determine the fate of money, the transfer of 

paper-based payment systems to electronic payment systems cannot only be achieved 
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by the market. The market is a prophet, and the govemment is the executive, 

especially in this case. 

If the govemment insists on the issuing of paper currency, the electronic 

payment systems will never be actually realized as a seamless and integrated system 

only from which can a lot of privileged benefits be gotten. So the FED should 

expedite the construction of the infrastmctures of the electronic payment systems both 

by itself and the private institutions. Once the infrastmcture is proved securely and 

independently workable, it will be a big day in monetary history when the FED 

abolishes and retrieves the physical currency from the circulation, which will also 

give no places where the paper checks have a reason to exist. 
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