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The Role of Interstate Banking in the
DPiffuslon of Electroanlc Pavments Technelogy

¥. Introduction end Conclusions.

The most ifmportant technological change in payment methods has been the
development of electronic alternatives to paper-based cash and check systems.
During the 1970, the firms invelved in this development and the popular press
projected & near—-term cashless and checkless soclety as & result of this techao—
logical change in payments means. However, 1t is currently clear rhat the elect-
ronlcs revolutlon £s not arriving on time. The electronic pavments bransactlon
volume performed by ACH (automatead clearing houses) and wire transfer networks
was less than .3 percent of all payments {cash, check, ACH, and wire} in 1983.

The problem is that while rechnological change makes certain things
possible, such as the substitution of electronic payment means for cash and checks,
Institutional facters and their resultant economlic impacts effectively block impla-—
mentation of auch & sﬁbstitutinu on a large scale. In addition to techooleogical
faagibllity, two necessary conditions for electrontic payments diffusion are
currently unmet. First, It is necessary for users, particolarly the lay public, to
become famlliar with and comfortable with electronic payment methods and percelve
them toa bz safe. Second, the effective user costs of electronic payments must be
close to or leower than the user costs of non—alectronle alternatives—which 1s net
curreatly the case. On average, checks have lower user costs—-In fact these costs ave .
negetive—bacauge of the float benefits attached to check wse bur not to elsctronic
paymests. The current high cost-low usage situation for electronic alternatives
gppears to be a sustainable eguilibrivm because (I} as long as usar costs of elepr-
ranle payments remaln high, the public will not become famillar with these alterma-
tives and uge them regularly, and (2) the possibility of exploiting cost—reducing

sczle economlies Iin the production of elactronmie payments will be folled as long

as usage 1s low.
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| This paper demonstrates how long-standing imstituticnal factors have
essentially neutralized the diffusion of electrenic payments practices. We discuss
these institutional factore, which include: {1) the exdsting framewsrk of legal
rights and liabilities governing the payments system, (2) the "marker falilure”
invelved in the use of checks, due to the externzlities of float trensfer payments,
(3} the difficulty of negotlation among large groups of agents with regard to the
distribution of benefite from adopting new technigues, {4) rhe reluctance of
users to alter set behavior patterns, and (5) the pricing practices of retail
aestablishments that accept paym&nfs which bhave shown strong resistance to change,
We also demonstrate that the technologlcally—determined scale econcmies lovolved 1n
processing electronic paywente can not be sufficiently exploité& to reduce costs
to the degree nacesgayy to overcome these fnstitutlonal barriers given the current
structure of the banking industry. Finally, we posit an alternativ; scenario
that we expect to drive the future development and use of electronic payments.
This scenarie invelves an important institutional change-—interstate. banking--which
will take place for reasans exogenous ta the payments system.

Our premiée, supported by the resnlts of our forthcoming empirical

atudy (Bergef, Humphrey, and Fredin (1985)), is that interstate banking can
profoundly affect the way in which checks are cleared, with important spillover
effects onte electronie funds transfers. JTnterstate banking will increase the .
proportion of "ﬁu-ua“ checks, those requiring no external proceasging and creating
1o Interbank float. It will also dramatically reduce the number of handliags
required for transit check iltems——checks that are now sent between some 15,000
different banks. Bank consolidarion will concentrate check handlings into fewer
and larger correspondent banﬁs, with fewer irems processed by the Federal Resarve.

Thege changes alone will encourage electronic payments diffusion scmewhat, as the
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float benefits of check usage decreasé and the costs of electronic payments
pracessing falls sinee larger payment volumes could be sent to fewer presentment
endpeints.

Howaver, wora important ie that a smaller number of larger corragpoundent
banks will, hecause of cost economies, encourage cheek truncation, which 1s a
"hack—office” method of "electronifying” paper check transactions. Users may
continue to write checks, but their processiug and collection will be through an
ACH network. This aspect of increased ACH use will also reduce costs for non-trm-
cation ACH users, zs scale and scope economiesg are ezploited. Anorher pessibiliry,
alheit less likely than check truncation, regards the intermalization of wmore of
the payments externalities In &n {nterstate banking environment. Latger banks
may (1} induce consumers to become famlliar with replacing checks by elettrnni;
transfers by temporarily raising charges on the former to subsidize developmeat
of the latter, amdfor (2} induce merchants to price-differentiate their products
by payments means by giving subsidies to merchants who do zo.

T1. Substitutability Amongz Payments Means.

In this section, we briefiy dagseribe the mazjor payments instruments and
ghow thelr nses. We also oatline the possibllities for gubs=titution betwean
electronic and non-electronie payments media and illustrate the primary variables
affectlng the relative demand and supply functionz For payment instruments.

A, Degcription of Payments Means.

In the list below, we briafiy describe each payments meansz, how the
underlying processing might be performed, and indicate with an asterisk (*) when
electronlca are uzed. HNote that virtually all transactions other than cash becoms

elactromic once they reach the bank of last deposit.
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Cash - May be obtaloed from & teller, automated teller machine {ATM}*, or cash
dispanser (CD)*,

Checks — Provide provislonal furds that often engender msil float and inter-hank
processing and transportation flost. May be processed as an on-us item, through
a direct exchange, correspondent haok, the FPederal Reserve, or be truncated, where
the interbank funds are sent by ACE*. This last method of check collection
should be distinguished from check safekeeplng or truncation at the bank of last
deposit, where the collection of funds is cenventional but the bank saves postage
by oot malling the physical items teo the payor.

Money Orders and Travelers Checks - May be purchased from merchant or finmanelal
instirutrions uging only good funds. Substitutes for checkas when provigsional funds
are umacceptable. Processed and issued by bank holding companles and service
companies.

Credit Carde - Pravide provisional funds, verifiable for large rransactions, nsually
ereates procassing and bilidng float. May be processed entirely through service
companier {e.g. American Express) or in conjunction with banks (e.g. Visa). May

be collected by monthly check paymeat or automatic ACH debit teo bank acceunt via
prior agreement®,

Autonated Clearing House (ACH)* — Allows a party to lpnitiate a debit or credit with
another party automatically with one or two days notice to the bank and a signed
agreement between the parties. Trailing deseriprive data accompany the funds
trangfer. Usually used for direct deposit of payroll or U.S5. government income
payments (about 60 percent of current use), or other regular payments like insurance
premiums. Most of the processing is done by the Fedaral Reaarye, The Corporate
Trade Payments {CIP} pilot program iz an experiment in which participating corpora-
tions initiate the transfers, which include more detailed trailing informatien.
Banks and the Federal Reserve collaborate on pracessing and settlement for CIP.

Wire Trangfers* - Can be used to transfer ssme—day good funds to any other party in
the U.53. almest lmmediately. Can be processed through Fedwire (Federal Reserve
System) or CHIPS, CHESS or CashWire (internatiomal, regional, and national
private-sector systems).

Polnt of Sale (POS)* with Debit Card or Smart Card — Provide non—provislonal
payment in which the customer's account is debited immediately and transfer made
to the merchant's account, or the funds may be already withdrawn and enbedded in
the card (smart card). May be operated by one or more banks in conjunction with
one erf more merchants and perhaps a service agency.

Autonated Teller Machine {ATM}* or Cash Dispenser ({D)¥* - CB's may be used only

to withdraw cash from an account. ATM's may be used to withdraw cash, deterwine
balances, transfer funds among an individual's sccounts, or to make regular bill
payments, for items guch as loans, credit cards, utilities, etc. Bill payments
may be transfers between accounts of different customers at the same bank or may be
processed as ACH items For transfers between banks.

Telephone Traznsfer*, Home Banking* — Can be used for any of the ATM funmctions
gbove, except cash disbursement.
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It is important te note that the only non-electronic paymert form that
cau.be made electroniczily without the user's active partlecipation is check
truncation with interbank funds collection by ACH. Even thils form requires some
type of user participation since check writers will not receive the canceled checks.
Currently, truncation is practically non—existent, except for credit umlon ghare
drafts, which must be truncated by law.

8. The Use of Different Payment Meane and the Range of Substitutabllity.

The current use of the major payments methods 13 shown in Takle 1,
These data apply to all types of users, both iadividual and business. In terms
of wvolume, non—-alectronic payuwents comprise more than 9% percent of all transactions.
In terms of dollar wvalue, howevar, the roleg ara reversed; non—electronic payments
account for more than 75 percent of the total dollars transacted.

The differences in average dollar size across payments methods limlts the
range of potential future substitutability between nen—electronic and electronic
payments means. For small dollar payments, cash currently predominates. However,
P05 1s a poasiblility to replace some retall store cash payments in the future.

ACH, ATM and telephuﬁe transfer payments are too cumhersome te replace cash in

emall transactions. Checks, credlt cards, money orders, and travelers checks gene-
rally are used for widdle-sized transactions. POS systems could replace many of
these transactions In retzll stores, Far routipe payments, such as theose to utili-
ties, loan payments, etc., ACH, ATM, telephoue traunsfer, and home banking could

be gubstituted, ACH alzo can be iwmportant in payroll disbursement., High dollar
payments are almost exclusively corporate—to-corporate transfers or financlial market
rrangactions via wire transfer networks.l The enly effective substitute for these
1z the Corporate Trade Payments ACH. The followlng chart 1llusrrates the main

substitutions possible between major non-electronic and electronic payment media.



Takle 1

Volume, Value, and Growth of Miferent Payment Instruments

Average Antmal Percent
Type of Payment Volume Total ¥alue  Iollar Growth Volume
Instrument {mlllions) (5trillioms) Value {1981-1983) Composition

Non Electronic

Cash 112,000 S8 523 9%
Checks 50,000 4236.0 5914 67
Cradit Cards 470
Money Orders 370
Travelers Checka
Electronic

ACH 400 50.7 51800 27%

ATM%*

POS

Wire Transfers 57 5142,0 52,500,000 I1%

*BL11 payment transaction omly.
- and balance transfer transactions.

Source: HEmmphrey {1984), p.6.

Excludes cash withdrawal, balance inquiry,
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Value of the Hon—Electronic Electronic
fransaction Payment Method Fayment Method
Low dollar . Cachk POS
Checka, credit carda POS, ACH, ATM,
Medivm dollar money orders, travelars telephone transfer,
checks home banking

Wire transfers,
High dollar _ —_— Corporate Trade

Payments ACH

' The most important substitution from a soclal viewpoint would be between
checks and elaestronies, sinee check payments constitute 93 percent of the non-
elactronic payment dollars and, as shown in a later gection, are the most socially
wasteful of regources. The current digtribution of check usage among individuals
{SSEj, businesges (40%), and povernment (57) fa ghown graphieally in figure 1.

The three most important classes of transfers——individugls writing checks to

businegges {49%}, businesses writing checksz to husinesses (23%), and businesses

writing checks to individuals (16%Z)~accounts for fully 838 percent of 211 checks

written. But the potential electronic substitutes for these three classes of

check payments often require different types of electrondc access arrangements.

For example, direct access te electronics 1s needed for éuvernment and buzsineas

but indirect access——through ATM, PGS, or telephone tranafer systems—-is reguired

for individuals, as shtown 1n parentheses In Figure 1. ~Clearly, substantial invest-

went and effort will ke reguired to break the publie of ire check writing habits.
The remainder of this section breadly outlines demand and supply relations

for payments instruments. Foture changes iz technolepgy, institurions, and Industrial

structure can lead to substitution of electronic for nom-electronic payments methods

through these demand and supply functicons, Following secrions will outline how

these changes might cccur.



Figure 1

Percent Compoaition of Check Umage
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C. Demand snd Supply for Payments Instroments.

The demand for a payment instrument can be expressed notatlonally as:

(1) Dy = £( P(Ny - P(¥)y, ¥y, DIS, POP, 45, ¥, R )

=
'-ll:
b

demand for payments instrument I relative to total transgactions
{the latter ara asgumsd to be fixed);

P(U}; = own user price;
P{H}j = uger ptices of alternative payments instruments;
¥y = value of the tranmsaction underlyiag the payment;
1i5 = distance of the user to the clusest bank hranch;
POPF = population growth;
A8 = age structure of the poepulation;
¥ = dncome level of the uger; and
B = race of the uaser.

The relative demand function in (1) {s straipghtforward execept for the
formulation of relative uger prices. The total demand for payments instruments is
assumed to be excgsnous, depending upon the transactions that individuals and firms
chnasé to make. The distribution of transactions across payments instruments depends
on the differences between pser prices of alterpative Instruments; P(U){ - P{H]j is
the extra payment the user must make for use of Ingtrument i rather than instrument j.

The user cost of payments, P({U}, has three cost components, each epring-
ing from a different source:

t2) P{U); = P{5)y + MHFCy —~ ¥FTPy with FIPy = r-A{-Vy

where:

P({8)y = supply price of Instrument i charged by the payment supplier, such as a
per—check fee and/fot the cost of 2 halance reguirement;

MHFC; = Merchant Handiing and Float Charge—what the payee charges the payor

for using instrument i over and above the price of the good or service
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being purchased for rthe purpoge of recovering payment handling and
float costs, such as a premiuvm for using a credit card gas stations;

FTPi = Float Transfer Payment--the interest earned by the payor and lost by
the payee before the funde are actually collectad;

r = dally market interest rate; and

A = average nuamber of daye until collectlon of funds from the payor (or
the debir to his sccouvnt);

P{S) is charged directly by the supplier of the payments instrument. We assume For
simplicity that P(5) is directly assessed on the payor. MHFC Is the fee charged
directly by the merchant or other payee which may or may differ acress payment forms.
The merchant's price P{M); includes the basic cost of (and normal return on) goonds
and services P{G+5) plus the merchant's handling and float costs of the different
payment instruments wsed In the transactiou:

{3) P(#}; = P{G+S) + MHFC;.

F(G+8) may be thought of as the price the merchant would charge 1f customers wouls
slmply walk out of the store and immediately deposit good funds in his bank account
inatead of having him handle the payment transaction. Merchants havp; no doeubt
attempted to pass on to the consumer the marginal costs of handling different pay-
@ment lopstruments (Hﬁﬂi} pius the costs of float {FTPj). Until recently, thig has
been doae by raising the price for uging all payments ingtruments equally using a

a welghted sverage—setting MHFCy = MHCF, where MHCF = E n; (MCH; + FTP;) and

ny 1s the proportion af transactions usfag instrument i-—rather rhan Tecovering

the cosrs aof ea;h Instrument separately—-MHFCy = MCHy + FT?;, for all i. 1If

the latrer condition holds, then we say that the merchant is neutral with respect
to the payor’s choice of payment means; the same profit will he made regardleags

of payment choice. If a firm accepts payment in forms 1 and js where MCHy + FTP§
Hﬂﬂj + FIP4, and sets MHFC; < MCH; + FIPy and HHFEj > MCHj * FIPj, we say that

the fira is "subsidizing" the use of the high cost inatrument i and "taxing"



the use of the low cest instrument j.

Numerous cross-section survey studies of the use of different subsets
of payments instruments {citations here) have showm that.usaga differs consider-
ably with the walue of the underlying transaction {V), the distance of the user
to a bank branch office (DIS}, population growth (POF), aund the age (AS), iIncome
" (¥}, and race {R) of the user. No atudy, to ocar knowledge, has ever determined
the importance of relative user costs, P{U); - P(U}j, in the demand for payments
instTuments. 2Accurate series of supplier price data, P(8), are difficult te
obtain and the existence of surcharges and transfer payments, MHFC and FI?P,

substantlally compiicate estimation of user prices.
The wariables other than user price which should affect the demand for
payments lnstruments are relatively stralghtforward and can be summarized as follows:

o Value of the transactiom (¥): Related to safety, coavenience, regularity
of payments and relaticns between payor and payee. BSmall, infrequent trans-
actions between anonymous particilpants are most easily handled in cash or
by P0S which give payment in noo-pravisional funds requiring ne complex
certificarions. Middle—sized regular payments are more suited to checks,
POS, ACE, or ATM, to avold the safery problems of cash., Large transactions
usually require speedy transfers, often across large distances, requiring use
of wire transfers. Regular large business transactions may aiso be handled
by CT? 4CH, ' '

- Distance to a bank branch {DIS): This warlable 1s jmportant in Influencing the
relative use of cash versus checks for those users with checking aecounts
{80 to 90 percent af the population}. Distance to a bank branch, or ta ac
ATM or D, reflects the convenlence aspect of belng able to withdraw cash.
Some studlies (citatlons here) indlcate that rhe Increasing convenilence
both {n place and time (with 24 hour access) of cash withdrawal made
available by ATMs and CDs has lowered the public'a average holdings of
jdle cash balances (while the growth of the underground economy has moved
cash holdings in the opposite direction).

o Population growth (POP) and age structure (48): Domestle U.8. use of cash and
checks for normal consumer transactions ate affected by the overall
expansion of the population and its division into adult and non-—adult age
classes, due to consumer Iinertla, electrenies anxiety, ete. Curreant uss
of ATM=z, CDs, POS, and ACH for biil payments are primarily concentrated
in the voung adult age groups. However, these variables do not affecr
financial market transactions (e.g., interbank funding, forelgn exchange
transacrions, and U.S. government securities tranafers), which dominare
wire transfer volume; and
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@ Income level (¥) and race (R) of user: Tucome and race are empirically
asgocfated with the ume of credit cards end checks versus cash and money

ordaer use.

Use of provisional funds (credit cards and checks) 1e restricted

by past and present discrimination and persists in part dues to comgumer
inertia, favoring the use of final funds methods {cash and money ordere)
for lower Income and/or nonwhite groups.

We assume an oligopolistic prieing mecheniswm for payments. The

supply price of payments instruments takes the form of a multiplicative markup

over the unit ecosts of a2 firm:

(4) F(5)y
where!
P(S)i
m
g(+)

Puir Pris P1g

Tty

i

m s 8Py, Pegy Pyi, Q45 Q5 t3)

unit supply price of the 1P instrument offered by a payments-—
producing or gsupplylng instltution;

markup factoy, where @ = 1 indicates that noifmal profits are
belng earned;

short-run vnit cost function which includes normal profits;

the unit costs of labor, capital, and intermediate inputs or
services which are used to produce the ith payment instiument;

the level of sutput produced, to capture scale effects;

vector of a1l other payment instruments prodaced by the firm, to
capture gcope effects or complimentrarities in production; and

technalagical changes net already embodlied in the unir cost of
capital (Py4).

The supply function in {4) is entirely technologically determined, except for the

markup factor m.

We will say that the producer is "subsidizing™ the vse of payment

lnstrument 1 if m < i, and "taxing” its use it m > l.

Given the ootational framework of the demand and supply relatioms (1) to

{4), we may now more clearly arate our central thesis. To date; the elegtronics

revolution in payments has not arrived because insriturional factors have dominated

the technological determinants of the user price ¢f payments instrumests. In parti-

cular, the influences of high handling costs {MHC) and high float transfer pavments

AR L T A S = =t ¢ b, e g L
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on checks and credit cards {FIF), which are not offset by differentlated merchant
charges (MHFC), have dominated the influences of scale economles {Qy), scope
economies {Qj}, and embodied and disembodied techneloglcal change (Pyq and t:).
Moreover, the marketplace is likely to remain this way untll the emergence of
interstate banking. Intetstate banking will help Induce the electronic revolution
by (1) reducing float transfer payments {FIP} by speeding check collection (by
reducing A; on checks), and (2) introduce check truncation and electronic check
collection on & widespread basis, so that ACHE scale and scope ecconomies can be
explolted (inereasing electronic Q4 and Q4). In addition, large interstate

banks may internalize some of the externalities of altering the publie's non-elec-
troalc habits by (3) temporarily subsidizing electrounic payments at the expense

of non-electronic payment methods (by reducing m on electronlcs and raising o

on checks and credit cards), and (4) give direct financlal incentives to merchants
te install POS systems and to price-diffefentiate among customers using different
payments methods (increase MAFC on checks and credit cards apd reduce it on cash,
FDS, ACH and ATM). The femaiuder of this paper more fully describes the techno—
logical and institutional determinants of payments usage and how institutional

changes can affect usage patterns In the future.

III. User Prices and Socisl Coate of Payments in Today's Ipstitutional Ernvironwent.

This section glves estimates of the nser prices and social costs of the
major payments instrusents. We show the prospecte far changes in costs due to
exploitation of scale gcﬂnﬂmies, given the eurrent environment. We alas demonstrate
how the legal status of check payuments and the structure of the banking industry
have combined to make cheek float a primary determinant of payments patterms in

the United States.
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Three 1mp$rtant conclusione are drawn from this analysis. Firsae,
checks ere used too frequently becsuse of the float beasefits that accrue to
users. ACH payments use about ome half the real resources used by cheek payments;
80 that substitution of ACE for checks is {n the public interast. Second, even
when enly “"back-office™ gperations are considered, ACE unit procegsing costs wonld
likely be substantially lower than check unit processing costs 1f 2 substantial
proportion of checks were trun;ated, indicating that truncation 18 in the public
lnterest. Third, neither of these changes are likely to occur in the current
Inatitutional environment. The vast majority of consumers are unlikely to replace
checks with eiectrnnic payments as long as check float 1s protected by statute
gnd inter~bank negotlation on float reducticm is effectively blocked by the costs
of negotiation among the very large oumber of institutions which supply payments
services. Check truncation and electronic funds collection wia ACH ig unlikely te
occur an ; widegspread basis ben;use each bank's checks would have to be truncated
by & large number of relatively small processors, given the current structure of

the banking industry.

A, Uger Price Versus Soclal Cost of Payments Instruments.

Table 2 shows the estimated real resource and transfer payment costas
for each of the major payment methods. The real Tescurce cost estimates shown
here include all production and processing costs. However, the lmportant point
te note 1s that these real expenditures are of only secendary importance for
most trasgactions. For both checks and cash, which aceount For 99 percent of all
trangactions, the transfer payments lavolved outwelgh the real resource costs. A
critiecal difference 1s that cash users Pay thig transfer payment {te rhe govern—
ment) while check users receive this transfer payuent (from payees), In either

cagse, there has been a substantial wedge driven between the private aad the

g




Table 2

Uaer Prices and Social Costs of Different Payment Instruments
(1983: § millions)

Float Cost Opportunity Total Total
Type of {nagative Cost of Usar Scecial
Payment  Productlon Processing sign for  Holding 1dle Charges! Costs
Instrument Cost Cost benefit) Funds {Thilt Price) (Unit Cost)
Non—Electronic
Cash $327 $7,195 0 513,604 $20,6482 §7,522
{5.18} {5.07)
Checks 1,250 25,828 -$33,000 03 -5,922 27,078
{—5$.13) (5.68)
Credit Cards
Honey Orders
Travalers Cks.
Electronic
ACH Q 137 -6 0 131 137
(5.33) ($.34)
ATM a
POE o
Wire Trasnsfers O : 297 5 0 302 297
($5.30) {$5.21)

1The supplier prices are assumed to egqual unit costs, l.e., the multiplicative markup
@ = 1. The user charges and unit prices of the differeot payment instruments refleet
all handling costs and float beaefite artainable to each instrument, even though
these costs may be recogalzed by merchants in the price they charge.

ZThis figure excludes the government productfon cost of $327 miilion znd the portien of
pracessing coat borne by the Federal Reserve, 5151 million, both of which are provided
free., The remaining private-sector costs are assumed to be passed onto cash customers
through higher prices.

3The cost of holding funds earning licttle or no interest in a checking account 1s
assumed to be soft-doliar payment for services, and is therefore already included
under production and processing costs.



gacial costs of a payments transaction with these two ingtruments. These
wedges lead to "market feillure”™ and encoursage overuse of checks and underusze
of cash from a social viewpoint.

Because of check floast, the fmputed user price 1s -15 cents per check
transaction, as opposed to 33 cents for ACH, indicating that, on average, & user
is paid 48 cents for using a check.instead of an ACH transacéinn. This 1s despite
the fact that check transactions are twice as costly in terms of real rescurces,
68 cents for checks versus 34 cents For ACH, Similar results would ne doubt hold
far a comparison of checks with other eleckronic alternatives, such as POS. As a
regult, 1t {g difficult to believe that technological change, which can at best
only reduce the cost of electronilc payments to some lower positive laevel, will be
the sole determining factor in inducing users to voluntarily shift away from
checks te electronics.

In addition to any technological developments, institutional changes
will be required to offaet the float benefits of check writing before slgnificant
substitution will occur. Evidence on the (lack of) substitution into electropics
to date substanriates this claim. Electronic payments have capturaed the (small)
warket share they have because the users have recelved some conpengation for
gubatituting electronics for checks, credit cards, or cash. The Corporate Trade
Payment ACH program works enly because the participantz are able to retaln thelr
estimated distributien of check float benefits while using electronlc payments.
Yn terms of our model, the Merchant Handling and Float Charge (MHFC) would have to
be teduced for ACH and ralsed for checks to cover the float costs involved (FTIP).
POS and ATM use in bii)l payment has been asssclated with price discounts (e.g.,
POS uge in g#s stations) or increased convenience and postage cost savings

(e.g., ATM use in bill payments)., These inducements resemble reductions in




w1

elactroniec MHFC with an dlncrease in check or credit card MEFL. The Eubstituiion
of an ATM or CD cash withdrawal for an “on us" check written for cash at a bank
branch office has occurred because of an Increase 1n coovenlence due to improved
hours or shorter teller lines, which is similar te &2 decrease in fthe distanece to a
bank branch (DIR),

The largest single wser of ACH--the U.3, goverament, which accounts
for about 60 percent of current ACH volume——uses it not becaase of direct savings,
but hecause of the social benefits involved. Although this fs stretching the
polnt, we may think of the government as a rational consumer, settlng 1ts own
merchant charge on cheeks equal to the float transfer payment, so that transfar
payments from taxpavers Lo government income reciplents are ignored in decisien
making. Tudley's {1984) analysis of the government's ACH direct deposit program
supports thege conclusions, finding that government ACH is socially beneficial
and that the user price of checks to the government is negative, as was the case
for all check usage In Table 2. The real resoﬁrce costs of goverument payments
are 27 cents for an ACH direct deposit and 40 cents for a check payment. However,
the government gives up 68 cents in check fleat for each trassfer made by ACH
direct daposit, so that the user price of a check ig -26 cants {40 cents in
real resource costs less &6 cents In cheeck float henefits). Thus, it “costs™
the government 33 cents per payment vla direct deposit, 27 cents less —-26 cents,
which 1t pays for the purpose of Increasing social welfare. These estimates of
user price and scclal costs between checks and ACH for ome important user
mirror the estimates for all wvgersz shown In Table 2,

B. Technological Determinant of User Prices: Scale Econocmies in Processing
Hon—-Electronlie and Electronic Payments.

The question arises as to whether technologleally-induced changes in

costs can change prices enough to induce signlficant payments substitution by users.
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In the discussion balew, we concentrate of necessity on scale economies, rather
than scope economies or future techoological innovations, as little information
exlets on the latter categories., However, as will be seen, even if improving
rechniques are heavily blased towards electronlc payments instuments, large scale
user substitution seems unlikely without Institutiecnal changes.

Cash Processlng Scale Economles. Cash proecessing operations at Federal

Regetve offices, the only group of processors for which datg are available, were
shown to experience scale economies at low processing volumes but scale disecomo-
mieg ar higher volumes (Zimmermaec, 1981). Federal Reserve coln and currency
procéssing operations are (largely) provided without charge to users as a "free"
central bank service. Rowever, this subsidy of $15! million plus the subsidy of
$327 mililon in production costs froa the D.S. Treasury together are too small to
substantially offset the opportunity cost tax on halding idle cash balances of over
%13 billion. Private gector cash handling and processing costs, on rhe other
hand, presumably are passed on to users. Assuming that private sector processing
techniques have properties similar to thoese of the Federal Reserve, it appears
unlikely that significant cash price changes will sceur as a result of scale

aconomies in the future.

Check Processing Scale Economies. Estimatezz of Federal Reserve check

ptocessing costs, using a translog cost function, suggested a U-shaped average cost
curve prior to the pricing of this service (Mumphrey, 1981, Zimmerman, 1981).
Diseconomles of scale prevalled at the majority of Federal Reserve offices. Fricing
this service led to an overall reduction of 25 percear in market share from 1981

to 1983 and, subsequently, the Fedearal Reserve experienced constant average costs
(near the bottom of the U) at each of 1ts 48 offices {Humphrey, forthcoming}. Ho

scale economy estimates exist for the private sector's check operations, which
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processes about 70 percent of all checks written {including "om us"™ checks).
However, the same_praduﬁtion technlques are used by both Federal Resetve and cor—
reapondent banks so that It is reasonable to assume that the private sector alseo
experiences constant costs. Therefore, check unlt cost changes that substantially
offset the user price advantage due to check float are unlikely in the future.

ACH Scale Economies. Estimates of ACH acale economies ha?g used a

translog cost functlon with five sets of annual cross—sectlon data om Federal
Reserve procaegsaing costs, excluding certain fixed_expenditurés. rer the five
year period 1978-1982, these estiwmations produced SCE values ranglng from .70 to
.80, where SCE = 31nC/31nQ, the cost elasticity of output or marginal cest
divided by avarage cost. The annual esatimates had an aversge of .75 and were
all significantly different from 1.0, Indlicating statistically significant scale
econcmies (Humphrey, 1984, pp. 63-6).

The factk that scale economies exlist in FPadetal Beserve ACH operations,
coupled with the observation that some 95 percent of current ACE volum: is
processed by 38 Fedetral Reserve offlces across the natlon, ralses the possibllity
that ACH costs could be even further reduced in the long run if some Reserve
Bank ACH cperatlons were consolldated with others. A long—run eost reduction
can oecur even though in the short ruwm such a consolidation may raise unit
costs, due to transition costs. By the same logle, it is c;nCEivable that new
entrants inte the ACH market, if they alw for a large marker share, could
experience lower unlt costs than those now incurred at unconsolidated Federal
Reserve ACH offices. BSome simple and 1ilustrative caleulations have asuggested
that curreat ACH processing costs could be significantly redoced in the long-run——
by perhaps upwards to 50 parcent--if consolidation were to occur {Humphrey, forth-

coming). The Iimportant point here is that scale economles by themselves need not
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be an important barrler to entry if the existing suppliér is not taking full
advantape of these economlies by consolidating operations. The traditional barrier
to entry argument assumes that the most cost—effective productiun confipuration
is always belng used while recent new entry inte ACH processing suggests that

this may not noew be the case.

No data exist on scale economies for non-Federal Reserve ACH coets
{two—thirds of total user ACH costs). However, most of these costs are incurred
directly by the payer-users. It seams likely that the Federal Resarve estimates
of seale economies In ACH processing given above averstate the degree of secale
econcmy for ACH as a whole, since most of any future widespread expansion of use
would be by increasing the number of payor—users, rather than increasing the
scale of use for individual payore. These results suggest that scale economles
or other technological cost reductlons are unlikely to substantially offset the
average 48 cents advantapge that check userg currently enjoy over ACH users.

MWire Tranafer Scale Economies. Constant average costs were the general

fule for FedWire transferse when a2 translog cost function was appllied t; cCross—
gection data for 1979. At only 4 of the 36 Federal Reserve offices which process
wire kransfers were the S5CE estimstes significantly different from 1.0; 98 percect
of the wire transfers were processzed at offices experiencing constant average
ceste. When all uffiﬁes ware restricted to have the gsame SCE, the SCE ranged
from .97 to 1.04 for three years 19??-19?9, and none of these annual estimates
were slgnificantly different from constant average costs {Humphrey, 1982).

Data do not exist to estimate the SCEs thar apply to wire tranafer
petworks oparated by the privare sector. CHIPS, rhe largest private sector
network, processes half the transaction volume of FedWire and two-thirds of the

dollar value. Other aetworks, such as CashWire and CHESS, are very small and cac
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be safely neglected at this time. SWIFT and BankWirg &re message transfer
.netwnrks that rely primarily on FedWire and CHIPS to obtain the correspandent
balances used te transfer funds in accordance with the messages sett.

Ag discussed above, the only suitable substitute for most wire
transfers is the Corporate Trade Payments ACH., Currently, ACH is dramatically
cheaper than wire transfere, $.34 versus over $5, and the difference appears
likely ro widen, 1f auything, so that we might expect some substitction from
wire transfer to CTP ACH over time.

ATH and POS S5cale Economies, Estimated acale acononies in antomsted

teller machines are significant. Walker (1978, 1980) astimated ATH SCEs to be
.26 to .50, both significantly different from 1.0.2 Becall, however, that 98 to
99 percent of all ATH transsctions are not bill payments but reflert cash
withdrawal (76X), account deposits (19%), or account transfer operztions (4%},
The 1 to 2 percent of ATM transactlons which represent hill payments lead

elther ro an ACH payment by the customer's bank or the bank slmply cuts a checek
and walls it for the customer. Thus the ATM {s a device for consumer electronic
accesa to an ACH elecironlc payment or, more typleslly at present, just another
way Lo Initiate 2 paper check.

No real empirical analysis has been performed on the degree of scale
economies in POS use, although the popular press and knowledgeable hanking
sources assert that such economfes exdst. At this point, the volums of POS
transactiona are soc small {estimated to be only ¥XX thousand in all of 1984}
that very little of a definitive nature can be said as to how coatz will behave
as volumes reach mature levels.

It 15 useful to emphasize that 4TM and POS systems typicclly are not

In themselves complete electronic payment systems. Most POS systems allow
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customers of different banking organizations to inftlate a payment to, say, a
supermsriket. The funds are then moved from the cuﬂtoﬁer‘s bank to that of the
supermarket by means of an ACE transfer, 1In the case of a proprietary POS
eystem where only one hanking orgenization has access, the POS transaction will
likely be between the customer's and the supermarket's accounts at the same
bank and no ACH.transfer would need to be initlated {since the transfer is
internal to one bank rather than external between two or wmore banks).

C, ACH as a Bubstitute for Check Processing.

Technologically induced changes in uvser prices are unlikely to be
sufficient to overcome the curreat float—induced advantage of checks at the
retall or u;er level. A remazining pessiblility, however, is that ACH may be
gubstituted for check collection at the wholesale or back-;ffiée level, Banks
may find it cost—effective to truncate checks at the bank of first deposit or
some other intermediary (correspondent bank or the Faderal Reserve) and have
the payments processed, transported and collected via ACH. Check safekeeping
by itself, i.e., truncation at the payor bank without processing and collection
by ACH, would save payor banks an estimated $7 per year per customer in postage
and handling expanzes.

Use of ACH in the interbank collection process offers an additfional
possibility of szavings. 1In 1983, the average variable processing cost for an
ACH electronic funds transfer image at Federal Reserve offices was 4.7 cents.
The Federal Reserve's average variable cost of processing and transporting =
paper check item was 1.4 cents. To facillate comparison of ACH and conventional
processing, transportaticn, and collection, we assume that each of the 2.74
handlings that corresﬁon&ent banks and Federal Reserve offices make on the

average transit check cost 1.4 cents. We alse assume Lhat addirional paper
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check handiing costs will be 1 cent for the bank of Eirast deposit prior to
truncation. Using these fligures and the ACH and check processing scele economy
figures clted earlier, we find that check truncation with ACH funds collection
world be chesper for the average transit item with enly a modest lncreasa in
average ACH volume per office (from the current 13 million items per year to 15
million 1tems per vear). Thus, only a modast increase in current velvme or
congolidation of Federal Reserve offices (wh;ch may reduce costes by up to 50
percent} is required to make check truncation and collection via ACH cost-effective
for most transit 1tems.

Although check truncation and electronilc collection is rapldly becouwing
cagt—effective Iin terms of real rescurces, it 18 unlikely to occur on a widespread
bazis Iin the near future without Institotlonal change. Whille collecting banks
would save rescurces, payor banks (andfor their custemers) would give up some
float beneflts and the legal right to laspect the ltem and verify the signature
prior to payment. As éhﬂwn below, the current strusture of the U.5. hanking indus-
try makes the negotiation costs required te arrange truncatfion prohibitivaly high.

D. Institutional Determinants of Payments Usage: The Check Floar Barrier.

Float existe because all payments Ingtruments do not Invoive the instan-—
taneous or "same day” transfer of geod or final funds between payor and pavea.
Payment instruments which generate little or no fleoat for the payor are cash,
money orders, travelere checks, ACH, wire transfer, P05, and ATM bill payments.
Cash, maney orders and travelers checks In fact cause a loss of fleat by Loth the
payor and payee thatr 1s recovered by the issuer. For our purposes, all of these
will be considered to be "nge float"™ payment iastruments since the payor generally
galns no floal advantage and uses them for other teasons.

Checks and credit ecards, in ¢ontrast, embody substantial zmounts of
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payor float., Float galns to payors, of course, are exactly offset by float
logses by payees so float ;s a transfer payment. Unfortunately, rezl resources
are spent to influence the distribution of thie transfer payment. Payors

apend extra rescurces to disburse checks from pointa remote to the payes [or the
payee's collecting bank) to increase mail plus interbank float, the total time
between when the payor sends the check and presentment occurs at the payor bank
for payment in flnal funds. In tesponse, payeas and collecting banks spend
extrea resources to offset these payor strategies by reducing their processing
and callection times through the usa of eostly expedited colleckion proeedures
(c.f., use of special ground or air couriers in place of slower but less costly
regularly scheduled bus, truck, rail, and alr transportation alternatives).

The problem of check Float is unigue to the United States among
davaloped economies. Thig Is due to historical differences In institutionzl
evelutlon. Other natlons elther do not rely heavily on checks for transactions
or, 1f chacks are heavily used, have solved the prohlem of float by anegotiation
among the banks supplying this service.

In most European countrles, the glre system has evulve& in place of
what would otherwise have been the checking system. A gire payaent is a credit
transfer between the accounts of the payor and payee, which are typlcally locared
at a pogt office, In & glro system, float does not oceur because the payor's
account 1s debited and the ampunt is credited to the.payee account simuitaneously.
Thus, payment processing and eollection ocecur at the same time. A gilro is simlilar
to an ACH eredit transfer in the H.S.f Toe closest check squivalent to a giro is
an on—us item, where debiting and crediting take place the Eaﬁe day. However,
the payor stlll generally earns float on an on—us item, since payment iz usually

congiderad complated when tha echeck is tranpmitted to the payee which is often ona

o mn oyt e ek el § a e
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day in mdvance of the check's deposit at the hank or, if deposited the same davw,
the payee's account may not be credited until the next day.

In Japan, en the other hand, cash aund electronics are both more
heavlily used. Uptil recently, workers wete usually pald in cash. The current
trend 1s toward wsing a system of transfers on magnetic taps handled by the
Tokye cleariaghouse, simllar to direct-deposit ACH. The dominant form of non—cash
transaction in Japan 1a the divect deblt, where individual payors may transfer
funds directly 1iato fhE payee's account using a private—sector wire system (the
Zengin). Checks and gire transfers are used only by businesses. The one exceptlon
to the Japanese tule of little or no Flear 13 an inersasing use of credit cards.

We now turo-to & comparlscn of the U.35. system with the Canadlan sysatem.
Both of these countries rely heavily on check umage for retail payments, but have
avolved a substantially diffetent treatment for float.

Check float results because checks are essentlally sight drafts
subject to Eignaﬁure verification prior to payment and becsuse it takes time to
receive, process, and transport a check for presentment and sigrature verificatcion
at the payor bank. In the U.5., the collection and verification process has
evolved histoerically with faw major changes, other rthan those almed at standardizing
the size of the check, the placement of the payvment order information, and the
magnetic ink encoding of the payor bank and customer account number. All these
changes have speeded up the processing, collection, and presentment process but
gsubstantial payor fleat still remains. The rights and lisbilities governing
checks are extensively covered in the Uniform Commerclal Gede (UCC), while those

pettaining to elecironic paymente are legally less clear because of the relative

newness of these types of payments.

In Canada, which has zbout the same Telatlve use of checks as the
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U.5., paydr float has been virtually eliminated. Far checks written by consumers,
the major Canadian banks have negotiated away much of what would otherwise be payor
benefits from check use by agreeing that consumer (not business) checks drawn
on one anorher will be paid on a same—day basis, even though settlement between
the banks occurs rthe next day. For large~dollar business cheeka, float costs are
asgegred én the payvor (not on the payee as in the U.S8.). These negotiated
arrangements were made pogsible because:

1) The Canadian banking system is very concentrated——five major hanks

operating nationwide account for more than 90 percent eof toral banking

gssets;

2) This concentratlon is relatively even in different regiomns since an
extensive national branching network exists for these five banks; and

3} the major benks have roughly equal shares of the consumer deposit market,
and therefore, the check market,

The first condition implies that negotiztion and coordinztion coats
among the Canedlan banke will be relatively low compared to the U.5. whera
negotiation among 3,283 banks would be necessary to cover 90 percent of
U.5. banking assets.? Wegotiation is.necessary since each bank offering same—day
funds avallability incurs flost costs that could only be offset by tha reclpracation
of other hanks.. The firat condltion, also means that more “on—use” cherks will
exist, This Is where a payee deposits a check at the same bank that the payor
hags drawn the check on. On-us checks, about 30 percent of all checks, do not
reqﬁire any processing ﬁast the bank of first deposit since the funds trangfer
is not between different accounts at diffarent banks but between diffarent
accounts at. the same hank.

The second conditlon, the geographical dispersion of Canadian banka,
also permits transit items, those checks drawn on other institutions, to be -

collected overnight at low cost. This is made possible hecause presentument for
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cellection at any branch office of 2 bank is pérmitted, even.if the pavor's
account is physieally located at a branch office distant from where the check
was deposited.

In the 0.5,, oo the other hand, interstate and intrastate bank branch-
ing prohibitions and regulations Tequiring presentment at each of 15,023 head
offices ur.ﬁﬂ,BGB branches of these banks make for z slow, cumhersnﬁe and expensive
gystem of exchanges.. Each transit item in the U.%. is handled an average of 2.74
times, and the Federal Reserve has Foumd it necessary to establish 48 check
processing offices nationwide, since no commarcial haﬁk may braneh nztionwide.

The importance of the rhird condltion, equal shares, is that the principals
fe the negoriation have roughly equal stzkes in its sucress. The overall loss in
float benefits by one bank's retall payor customers, through a same-day debit
to their account for the checks they wrote to payees of different banks, is
basically offget by the lwproved availablility these customsrs receive when
they are payees and deposit checks drawm on other institurions. The tustomers of
one bank are not disadvantaged relative to customers at another bank.

The Canadian negotiated solutian to thg check fisat problem is not
uniike that of the new ACH Corporate Trade Payment {CTP) program in the U.S.
today. When only a few pavors and payees are lnvolved, and especlally when any
real resource cost savings can be captured by these same parties, thers has
been sucessful negotiarion regarding the benefits af check float zmong the
participants enabling them to substirute cost effective ACH payments for checks.
In the CIP program, the participants have:

1) Caleulated the average float obtained from chack disbursements batween
themselves;

2) Agreed.to alter thelr trade credit terms to cme another to offset the
fleat benefits lost by using ACH transfers im place of checks; and
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3) Szved real resources by automatiag their internal processing of accounts l
payable and receivable by placing zecounting, involce, and posting |
Anformation in the addenda recorde to ACH payment files,4

While ACH processing of payment Information can be cheaper than writing, diszbours-
ing, and othervisze handlirg checks, as seen In Table 2 above, thils 1s not where
significant rezl remources are saved. The Important savings come from automating
the other related payuentfaccounting/posting operaticns assoclated with the
complate- processing of payment information. The CTP program does not substan—
tlally alter tke current distribution of check float benefits between payee and

payor so that fnsritutifonal change could occur. §

In sum, the evidence presented in this sectiou has shown that the

existence of large amounts of check fleoat encourages the overuse of checks,

This incentive is unlikely to be reversed by technolagical change since

the real resource costs ate less thanr the float benefits of check usage. Check
truncation with electronic coilectinn via ACH 1s a possible ‘socially beneficlal
substitution of electronics for checka at rhe "back-office” level which requires
ne or only a small change lo consumer behavior. Howewver, this 1z unlikely ta
occur without instiltuticnal changas withia the banking industry which wlll make
a negotiated settlement of intetbank £float costs and benefits cost-effective and
whera the otherwlse external benefits can be ifnternalized. Finally, the problem
of check float iz unique to the U.S. Other natlons {Europe, Japan) do not use
checks so freqmeantly and Canada, which 13 dominated by a few large, natienwide
banks, has soelwved the problem through lnterbank negoriatlon. Apain, such
negotiarion seems uniikely in the U.5. given the present Insritutional structure.

IV. Types of Institutional Changes That May Lead to Increased Use of Electronic
Payments Without Inferstate Banking.

-In this sectlion, we examine institutional changes that could iaduce

significant substitulon Iate electronlc payments, without requiring a chanpge in
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the current banking structure (whick 18 covered in the next section)}. Four
posglbie instituticnal changes are:

{1} Change the legal rights and liablilities regarding check payments,
g0 that check payors (or their banks) could be charged directiy by
payees or ccllecting banks for the processing and collection
Floet they create by using checks;

{(2) Widespread adoption of merchant handling and float charges
differentiated by pavment form, especilally suicharges for
ehecks and eredit ecards. This would raduce or eliminate
the current crogs-subsidization of check and credit card users
through higher and undifferentiated prices ro all consumers
regavdless of the payment method used;

(3) Widespread installation of P05 systems by merchants to faciliare
the vuse af debit cards 1in place of cagh, chercks, credit cards,
money orders, and travelers checks; and

{(4) Adoption, by businesses, of the ACH Corporate Trade Payments
program for most business—to-business payments, where the
distribution of check float benefits are unchanged but the
cost-reducing benafits of electronic payments can gtill be
realized.

The first institutional change would affect all check paymentsz by =1l
types of asers, the second and third chanpes would affect ceonsumer payments to
business, which account for 49 percent of all check payments, and the fourth
Inscitutional change would impact business—to—business payments which accoumt for
23 percent of check payments—see Figure 1.

Looked at from anather perspective, all the listed institutional
changes except the fourth involve a redistribution of float costs. In the
first change, payee check float expenses are shifted to the check payor, reﬂucing
the floar benafits of check use. In the second case, check and credit card float
costs are redistributed away from pavors using cash and other "no fleoat” payment
methods to the check and credit card payors who create the fleat. Similarly,
when float 13 not priced in the market place, the third lasticutional change,

making POS more easily avallable, eliminates the float benafits to check writers
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and credit card users who switch to POS and distributes these benefits (actusily
removet the assoclated coste) to all users of no Float inatruments.

Changing the Uniform Commercial Code (UCC). Changing the BCC to

charge payers {or payor banks} for interbank float would reduce, but not elimi-
nate, the float incentives for writing checks. Use of checks would ceontinue to
create mall float asd flﬁat from pavee delay in depositing the checks. In
terme of our demand and supply wmodel, equations {1) — (4), this adjustment to
the UGG would teduce the floet transfer payment oa checkg, (FIP) froum payees to
payors. This would reduce the prices of goods and services (P(M}), by merchants
who do not price differentiate by payment means, which would also reduce the
subsidy to check users financed by the tax on non-check users,
When Federal Reserve payment services wére belng priced, in response
to the Monstary Control Act of 1980 (MCAY, serious thnugﬁt wae given to assesslng:
payar banks the float costs absorbed by Reserve Banks 1n processing and collécting
checks. Federal Reserve float had reached a maximum of $6,5 billion a day in
1279, with an opportunity cest of $770 millien & year to federal taxpayers. This
13 small cumpa?e& Lo Tecent estimates of total dally cheek fluat (whi;h iacludes
mall fleat, payee delay 1in depositing checks, delays in bank collection, and
Federal Reserve float) of 5380 hilliom (Dudley, 1983, p. 11), with an opportfunity
cost af.$33 billion 2 year {see Table 2)., MHevertheless, charging the payor for
Fed;ral Regerve float would have provided a strong and direct stimulus for certain
chack users, primarily businesses who write checks for relatively larpe dollar
amounts, te devalop and utilize alternarive electronic payment methods.
Unfortunately, after extemsive legal analysis, it was concluded that
a4 sufficlently streng legal case could not be made Ffor charging the payors. This

wag inspite of the fact that a stromng economic argument could be wade for charging
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the payor as the float"s beneficlary. The UCC, as written a&nd Interpreted by the
courts, instead supported a fluat.cnst charge on the collectiag bank (anﬁ payee),
not on the paying bank (and payoar). From a legal point of vlew, Reserve Banks
were seen to be providing a processing and colleetion serviee te the collecting
bank, not the paying bank, so tha legal raticnale for shifting flcocat costs to
payors ﬁas weak.” Past efforts to alter the UCC regarding different issues
sugpeast that any attempts to expressly permit collecting banks to charge payors
the coat of check float would be wery difficult to achieve. While chaanging

the UCC would be the moszt straightforward wethed to remove the wedge between

the user and social costs of checkes to correct this market failure, it is
unlikely to be sucessful, especlally considering the pressure which would be
brought Lo bear by those who currently benefit from float.

Changing Retail Pricing Practices. For large dollar inter-corperate

or financial transactions, it i1s customary to megotiate the method and timing
of payment. For small-to-moderate dollar value retail transacticons, however,
another custonm has evolved. For these transactions, the cost of direct nagotia-
tion is prohibltively high and price differentiation by payment means 1s vilewed
a3 competitively disadvantageous, o mﬂrchanfs have choesen to fold theliy flear
costs and payment handling costs iate a single price for the good or service
being sold.

The differences hetween float and handling cost for different payments
instruments can be substantial. Firms that accept checks and eredit cards for
payment requite greatetr working capiltal to flnance the float they absorb and facur
higher labor costs for the extra time gpent in handling these transactions. For
exampla, supermarkebs muat keep extra checkout lines staffed because wvalidation

of checks takes so0 much louger than cash. In addition, metchants thar accept
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provisional funds also bear more risk and often must pay outside agents (e.g.
Telecheck, VISA) to absorb risﬁ and handle eome of the zdditionzl paperwark and
paynents proéessing.

In terms of cur demand end supply model, merchants who do not price
differentiate among pavment Instruments set the merchant handling and f£leat
charge equal for all instruments: WMHFCs = MHFC for all 1, and all custesers
pay P(M) = P(G&S5} + HAFC. We assume that merchants attempt to pass all these
coats forward at the margin to customers, so that MHFC is set to reecover all
marginal handling and float costs MHFC = E ny {HHﬂi + ETPi], where ny 1s the
proportion of customers wsing Instrument 1.

To sea the “marké£ failure™ in this arrangement, simply note that the
merchant payees are not neutral with respect to the payee's cholce of payment
instrument. Merchants lose money, 1.e., make less than a normal profit, on
chack and credlt card customers agd have to make it up with super-normal profits
on cash and electronic payment payors. Without price differentiation by pavment
means or SOme other inducemeat, merchants canpot optimize over all the transactions.
Instead, merchanks "tax”™ castomers
using low—Iiloat, low-handliug cost ilnstruments like cash and electronlcs, wheré
MHFC » MHCy + FTPy, in order to subsidize users of high-float, high-handiing cost

instruments like checks and credit cards, where MHAFC < MHCy + FIP;. As a result,
.payars are given an Incorrect market signal to owveruse thess relatively costly |
payment forms.

He assume In cur model that the float and handling costs of payment
ara "assaeseed” to customers in the_fﬂrm of higher prices. In fact, the
"ingcidence” of some of these costs may be abserbad by the merchant payees

themselves or thelr suppliers. How much of the fleoat costs and handling costs
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are ultimately.passed forward to purchasere or backward to thelr suppliers

depends on the elastiecities of demand and supply, hoth ﬁetﬁeen the purchagers

and the merchant and between the merchant and his supplisrs. TIn addition,
merchants themselves are assessed fleat henefits when their suppliers, especlally
employees, accept (with indifference) payment by check. While ne one has actually
determined the true Incidence of flpat and handling taxes impozed by check and
credit eard use, it seems likely that 1) retall merchants have been assessed

wora float and héndling casts than they have assessed on their Suppliers; and

2) a large porticn of the incidence of the ne£ Eleat and handling costs are

passed forward and reflected in retail prices.

Our polnt 1s not that most or all df the retailer's handling and
floar costes have heen passed on in price Increases over time. It would in faer
be efficient te pass all of the float costs on to the baneficiaries; the check
and ecredit card users. Our peint is that because these priece 1nereases hawve
usuzlly not dlscriminated between consumers who use different types of payment
methods, purchases by cash ot electronlcs are made more expensive since no
floar is obtained by payors to offger the price rise Inetituted by payees. In
this sense, efficlent payment method uwsers have been cross—-subsldizing users of
Inefficient methods. Merchant pricing practices encourage the use of socially
inefficient payment Forms.

Some lnvestigation has been made into the relative costs of various
payzents methods. Unfortunately, in these discusslons, the focuas has only been on
the ralative Teal rescurce cost to merchants, MHC in our model {Board of Governors
of the Federal Reserve System, 1983). Float costs horne hy thg merchant, (FIP),
were ot directly estimated. In additlon, the costs of different payment

methods to soeclety as a whole were not ascertalned. Only the merchant's costs
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have been estimated, without regard to their assessment ¢r incidence on payment
users or supplier.

Some price diffentlation by payment method occurs teday but it is not
widespread. Price dlscounts exist at some gas statlons when cash 1s used rather
than a credit card while other retaii establishments refuse to acecept checks or
impose cumbersome credit verification procedurss a2z nonprice barriers. Srill
grther merchants apply minimum purchase requirements for check or eredic cards.
Many of the legal i1spuer regarding premiums and dlacounts for ugers of differeant
pavment forms ave az vet not fally reselved,d

Expanding the Availability of POS5. Point-of-Sale systems with debit

cards have been in place for more than a decade now, but their.use iz still
restricted. Only about 104,000 POS terminala are in place nationwide. If POS
terminals ware made avallable to consumers on & widespread basia, there is a
reasonable likelihosd that these would be frequently used in place of eash, checks,
and credit cards. In terms of our demand and supply model, making POS awvallable
is equivalent to lowering 1ta =suapply price, F(8), frowm {ts curtent infiunite level
(when 1t is not available) to & level more or less in line with unit costs.

The problem with getting up POS systems with widespread consumer accass
is that the benefits are spread over a large number of basks and stores. Interna—
lizing these external benefits properly require; negotiation among these many
participants, DMificulty of negotiation and uncertainty of use haa prevented
widegpread d4iffusion of rhiz techrolegy to date.

Given today's banking structurs, the logical choices for organizing
POS networks are either interstate-branching chaius of retall outlets, such as
7-11 stores, or payment service corporations such as VISA. Such networks may

have limited success, however, There is a danger that individual banks who
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contrel the customer accounts may try Lo extract too much rent from the system by
raising fees for its use. A similar pattern seems to be occuring prasentiy,

where some banks are charging a 75 cent fee to customers for using thelr AT cards
at another bank's terminal. As jlong as banks continue to have moncpoly mccess to
Federal Regerve payment gettlement facilitles, their negotiated cooperation will
bea require& for any expansion of electronic payments to be succesaful. As long

as the present banking structure remains, there will always be such difficulties
of agresment.

Chanping Business Payment Practices. Business use of electronic pay-

ment® via the ACH through the Cerporate Trade Payments program has been encourag-
ing. Participation in the program requires uegotiation of terms and requires that
husineéses rui hoth a paper and an electronic payments/accounting system during
the transition perfiod. Nevertheless, the CTP program cffers significant cost
savings to all participants after 2 large number of business payments are converted.
The problem is that the costs cf converting to electronic disbursement and receipt
of business payments and the ecosts of yunning a dual {paper and electronic)
system durlng a long trausition periocd are worthwhile enly if they can be offset
by actually receiving most business payments in electonilc form. Therefore, most
or all business payments will have to he in electreonic form in order for each
gender to effectively internalize what are now external benefits giveu to recelvers.
This will require a high participation rate by businesses In the CTP program. It
is now too early te determine whethet or not this condition will be met in elther
the near or the distant future.

Of the four imstitutional changés discussed, only the last three have
(in our judgement) a reascnable probability of future success. The CTP program

is viewed to be the mest likely future route of these three to substantially in—
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crease use of electronic payments. While these changes may come about of theilr
own accerd, thera is san additional iInstitutional change which can by itseelf
greatly expand the use of electrenic payments and, in addition, serve as a catalyst
to inducs merchants to price diffentiaste by payment instrument, to imstall POS
systems, and help ewpand the CTP program. This change 13 interstate banking.

V. Interstate Banking Structure and the Future Use of Electronic Payments.

There are sbout 15,000 commercial banks in the U.5., Ear more per
capita than other natlons, due to restrictions on within-state and fnterstate
branching.? Canada has only one one-hundredth the bank density of the #.3.,
with aboit one—tenth the population and depusits. but fewer than 15 dowestilcally
charterei commereia? banks. The next 10 to 15 years will 1likely bring an end
te much af thie disparity, priwmarlly through mergers among existing U.5. institu-
tions, as banking daregulation continuees and Interstate banking becomes pussihl&.B
Limited cegional Interstate banking i3 In fact now underway in certaln parts of
the U.5. As well, the recent expansion of so—-called "nonbank banks" across
grtate lines ig in part another expregsion ioteregt 1n interstate branching of
financial institutions.?

This sectlion explores the possible, and, in some eases likely, roeles of
interstzte baoking in the diffuslon of electronic payments technology. The
first ani surest result of Interstate banking on electroniec payments wlill be a
reductioz in the float benefits from checkwriting, as the banking industry
hecomes more concentrared, with larger and mnfe genpraphically digperszed cor—
respondext banks. Sesond, and of greater potentizl lopertance, is a widespread
adoption of check truncation with intetrbank funds collection vwiz ACH. This
would evhstantially boosr ACH p?ncessing output, allowing for expleitation of

scale ard geope economies. Of graatest importance in the latter catagory would
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be cest reduction for the Corporate frade Payments ACH program. Large interstate
banks may also internalize exteranalitlies hetter than current bankg, They may
encourage FOS expansicn, encourage wmerchants to price~differentlake by payments
method, and encourage uase of electyonles by temporarily subsidiziang electronies
and taxing checks and credlt cards.

Reduction of Float. The larpge oumber of banks in the United States

requires a complex and costly payments system. Of the roughly 40 bhillion checks
deposited by bank customers anoually, about 70 percent are ltems drawnm on othap
banks, Thesa muet be physlcally sorted, transported and presented to one of
the other 15,000 banks before funds are tranaferred to the collecting hank. As
pated earlier, some collectors expedite this process at eignificant real resource
cost in order to mvold overnight float coets while some payors invest real
resources in attempts to delay pavments and create check float benefits., The
Federal Beserve, the nation's only unrestricted interstate "cdrfesyondent bank™,
maintaina 48 offices located nationwide for proecessing, transporting, and
clearing chacks, and these offices compete with numerous regional correspondent
banks and service bureaus. The typleal externally processed check (checks
other than on—us or loecal clearinghouge itewms) 1s handled 2.74 times, with the
Federal Resarve participating 4{n the handling of about one—half of these items.
Bank mergers pursuant to interstate banking will significantly impact
check processing markets because:

e More checks will become "on—us™ or non—trausit items as the
banking industry becomes more concentrated with larger participants,
g0 that fewer will require any external processing (belng transfers
among accounts within a single bank); and

¢ Those items requiring external processing—transfers hetween

accounts logated ar different banks——will require fewer handlings

‘ag the larger and more geographiesally dispersed baunks are able
to transport and exchange items more efficiently through direct
presentments and clearinghouse exchanges.
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A simple measure of the net impact of these two market changes 1s the
reduction in Federal Reserve merket share {an inverse measure of the private-~
Bector share). Detailed, accurate dats exist on current Federal Reserve volume,
while little consistent informstion is available on the current characteristice
and distribution of volumes across different private-sector clearing arrangements.
We therefnre model the effect of interstate banking on the various components
of the Federal Reserve's payments market share (Berger, Humphrey, and Frodin,
1985). These results 2re combined with independent Information to infer the
effect on private—sector clearing arrangements, so that all segments of the
check payments market are covarad,

Three dimensicns of banking market etructure that will change under
interstgate banking that are relevant to the psyments market are:

1. Bank Deposit Concentration (measured by a Herfindahl index).

More councentration will reduce the total number of externally
processed (check plug electronic) payments.

2. Bank Deposit Mass (measured by average bank deposits and average
bank office deposits). Larger banks and larger bank offices can
take better advantage of scale and sceope econcmles in processing
and transportation.

3. Bank Geographical Dispersion (measured inversely by the proportion
of aIl local banks' deposits that are located localiy). Expanded

branching into different locatious can expedite inecoming transportation
and expand use of local clearinghouse exchanges for out—of—town items.

Cur methodology uses existing cross—section data on banking structure
(concentration, mass, and dispersion) and Federal Reserve and non-Federal Raeserve
check voilumes to predict how the netion's payments system will look under full
interstate bank branching, assuming that conventional collection methads continue
to be used. All the information Is sorted by the 4% Federal Reserve check
clearing znﬁes to provide a cross—section data set. The endogeneous variahles

to be explained are the proportiens of checks depositad in each of 48 rzones
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that are drawn on banke within and outside of the zone, and given thase pr;por-
tiong, in which of the seven ways the checks will be cleared (five ways through
the Federzl Reserve plus two methods that do not use the Federsl Resarvel,
Multinomial Conditional Logit methods are used to predict the probabilities that
checks will be cleared in each of these seven ways as functions of the banking
stryuctute varlables and some demographic Indices.

Several future interstate banking scemarios are simulated, each with
its own implications for U.S. banking structure. The banking struckures of
California, New York State, and Canada are alternarively assumed to prevail in
each of the 48 zones, with an allowance made in each case for some banks to
operate on a nationwide basis, Simulations of the estimated model with California,
Hew York, &nd Canadian data preducd estimates of Federai Reserve check volume
losses of 43, 60, and 93 percent, respectively. The California simulation
exauple, which we believe best represents the llkely outcome uf interatate
banking, is combined with independent estimates of the breakdown between
Iaternally and externally processed items.

The resclts provide some indfcation of the reduction in nuaber of
handlings and assoclated expenses that wmight result from interstate banking
with cenventional collection of check funds threugh presentment of the physical
items at the payor bank. The large drop in the number of hand}iﬂgs implies a
substantial reduction In interbank float. An upper yound to the reduction in
the value of float benefits far checkwriters would be about $5 billion annually
(out of $33 billion total check float). This would increase the user price of
checks from -15 cente te -2 cents—see Table 2. This average increase of 13
cents in the cost of check writing ghould lead to a decrease in the number of

cherks written. This would be especially true for large dollar items, which
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are frequently written primarily to gain fleat benefits.

Check Truncation with Electronic Collection. The inetitutional

changes discussed thus far would Iinerease the use of electronic payments by
changing user prices to encourage substitution. Uofortunately, consumetr hablits -
and éustams are subject to conslderable inertfia that often requires population
growth and shifte in the ape structure of the population to overcome substantialliy.
ur majer thesis, simply put, 1ls that the electronlcs revolution 1s most likely
to begin at the "back office”™ level, with baoks collecting check payment funds
electronically through ACH, and that this flrst revolutionary step will not
take place until interstate banking begins ia earnest. 10

" The only change required of retall banking customera in this back-office
revolution is that a substantlal proportiom accept check safekeeping (where can-—
celedlchecks are not returned ko the payor). This requirement is likely to be
met whether or mot interstate banking occurs. Valiey National Bank of Arizona,
for example, has convinced nearly half of {rs customers to accept safekeeping
by convineing them of the increased coovenience and safety of having the bank
store thelr caunceled checks and provide lagal proof of payment (when needed).
The $7 per customer per year estimated savings in handling and postage expenses
ghould provide sufficient incentives for banks to persuasde thelr customersz tg
accept gafekeeping, by advertising 1ts convenience to the comsumer or by reducing
fees,

45 dlscussed earlier, given that cugstomers accept check zafekeeping,
interbank coilection of fund= by ACH is nearly as cost-effective as. conventional
collaction of an average transit ltem today. Truncaticn is now cheaper cutrently
for most trauslt ltems that require greater than average handling. Given the

seale econonmiss egstimared for ACH and the constant average costs found for check
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processing, if most or ali transit checks were cleared today by ACH then check
truncation would be very coat-effective.

Nevertheless, check truncation using ACH ig unlikely to occur in
todays' institutionsl environment. The payor and kis hank are requifed to give
up float benefits snd the right to Inspect the iten and verify the signature.
The structure af the banking industry makes negotiating aﬁay thege benefits
protidlbitlively expensive. Interstate baoking will change this. As explalned
above, our enplrical estimates suggest that the external processing of check
payments will be coacentrated into fewer, larger, and more geographically
dispersed correspondent banks, with &2 reduction in the Federal Reserve's role
it check processing. These large correspondents can intermalize the extersalites
and teduce negotiation costs for truncatiom.

We envision more or less the following stylized form for interstate
banking. Each correspondent correspondent and i1ts reapondents together will
form an efficlent network for payments collection and negotiztion of float
benefits and cests. The eorrespoendent would negntiage one—on—cne with each
raspondent on behalf of all its other respondents. The respondent will be
asked (1) to offer check safekeeping to its customers and (2% to zllow all of

its payor items collected through the correspondent to be trunczted (either by

the correspondent or another bank wpstream in the eollection fleow). The respondent

would he debhitad and recelve information on its payor iteme throwgh ACH or receive
a single daily debit te a correspondent account with the payment data delivered
electronically or provided on a magnetie tape fros the correspondent. In exchange
fotr giving up some float and legal rights en 1ts payor ltems, the respondent

would receive float and collecrion cast benafits of truncating or having its

correspondent truncabe The checks drava on all reciprocating banks 1n addition
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'ta.the benefits of check safekeeping. Assoming that the respondent has roughly
equal walues of payor and collecticn items, it i1s neutral with respect te the
net lmpact of the float redistribution and would sgree to epiit the real resource
savings of truncation between ftself and the correspondent bank. Note that
oae—on—one negotiations between one correpondent and n individual respondents
reduces the number of negotiated agreements needed by n(n-1)/2, for o » 2.

The other half of fhis scenario concerns the agreements to truncate
among correspondent banks. We envision ¢corraspondents agresing bilaterally to
alastroniec direct exchanges, truncating items dravm on each other, including
the items of all their respondents. This would be similar to the current
relatlons among Canadian banks, where agreements are made to exchange 1iteus
overnight without creating fleat. A critical difference, however ls that the
U.5. system would be electroniec while Canada mey remain paper-based. The
reason for this difference is that we envision the United 5tates as contlinuing
to have hundreds, if not thougands of banks, while Canada has fewar than 15
demestically chartered baﬁks. Electronles Is only a cost—effective substitute
for the more complex external handling of paper ltems required for Y.5. banks,

In additlon, the phyaical exchange of ltems in Cansda is relatively more efficlent
than in the U.5. hecause yirtusally all Canadisn hank branches ile in the compact,
100-pile wide geographical interval congruent to the U.5,, whereas U.8, banks

are spread over a considerably wider wortb—south interval of the same length.

A further possibility that would complete a uatlonwide system of trum-
cation and electronic check collection would be a set of natiomal correspondent
banks. A group of perhaps 10 to 13 "natlonwide” banks would have at least ome
vepresentative in each city's slectronlc clearinghouse. These national corres-—

poudent banks would form a network overlaying the other correspondent networks.
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Each regiuﬁai correspondent would agree to truncation arrangements with at

least ome of these matiomal correspondent banks. These national correspondent
banks in turm wuuld.reach truncation agreemeats among themselves. This completes
a gysten Iin which zlmost every bank could tritncate items or have its correspondent
bank truncate items drawn on almoset avery bank in the Tnited States.

Other Tmpacte of Interstate Banking on the Use of Electronlc Payments,

There ars several ways in which interstate banking might also promote the rersil
uge of electronic payﬁents. First, as menrleoned sarlier, the difficulty with
widespread lastallation of PO5 systems is the requlired negoriation betwseen many
banks and retall outlets. Interstate banking could substantially reduce this
problem. Large, well-branched banks could simply set up their own systems and
franchise thelr secess to amaller banks.

Second, large interstate banks may internalize some of the externalities
of the current market fsilure in payments pricing and induce merchants to differ-
entiate prices by payment methed. Benks may do so directly by offering generzlly
lower fees to merchants who price—differentiate as a subsidy. Alternatively,
banks may adjust their fee schedules for processing merchants' payments, so
that cash and electronle payments are processed and sold for less than cost and
checks and credit cards are processed and soléd for higher than cost. This
would accentuate the merchants' opportunity costs of uniform pricing.

Finally, iarge Interstate hanks may becowe sufficiently far-sightad
to encourage the electronics revolution at the retail customer level by sub-—
gldizing electronlc payments like POS and financing rhe subsidy by z "tax” on
checks and credit cards. In terms of our demand and supply model, hanks would
get the multiplicative magkup factor m < 1 oo POS and m > 1 on checks and

credir cards. Currently, m € 1 almost universally on checks and credit cards
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gnd often m = O, Thls occurs when banks do not charge per—-ktranssction fees
adequate to cover costs, but make up the losses on balance requirements or
perlodic fees. This encourages overuse of checks and credit cards by those who
have them. Large interstste banks would likely correct thiz under—pricing and
perhape even over—-price check and credit card trangactions in the ghort run in

the interest of long-run efficlency.

[ pp—
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7.

Foptnotes

Occasionally, checks are used for high value transacticns, as als¢ occurs
in the ACH., The classificarion shown is meant to be general, and not cover
every case which has occurred.

Walker (1980) estimated both a log-linear total cost equation and & cabic
equation {net in logs). The log linear version assumed that the SCE was a
constant at all output levels and gave SCE = .26. The unlogged cubic
equation gave 5CE = .49 when evalvated at the mean of the data ser.

The extreme disaggregation of the U.5. banking system 1z illustrated by

noting that the largest bank only accounts for 4 percent of total

domestic U.5. banking assets, the largest 14 banks account For 25 percent

of banking assets, while it takes 78 banks to account for 30 percent of assets.

Normal AGH payment information contains only the identification of the
paying and receiving financlal ianstitution along with the date and amount

of the payment. In the CTY program, additional dnformation on the corporate
paylng and recelwing institetions are added, such as the amount and number
of different Lfuvoices for which total payment is being made and other
information regarding trade credit, late delivery, and returned goods which
affect the payment value,

A different legal interpretation, however, may hold when paylng banks return
cheeks to payees because of insufficient funds in the payor's account. Here
Reserve Banks are providing a service at the request of the paying bank,

s0 that both return item processing fees and fleat costs could im primciple
be assessed on the paying bank, Over 1 perceat of all checks written are
returned unpald (some 85 percent of the returned checks are due ta lnsuffi-
cient funds in the payor's account)}.

In 1984, it was illepal to aseess a surcharge on purchases by cradit card,
although a price discount to noncredit card users was pot prohibited. Today
a surchargse is legal but is subject to Truth in Lending Act resttictions
applying to finance change: and, for that reason, has heen little used by
merchants. In Congress, the Senate has passed z bill stipulatiang that price
differences hetween users of different payment methods of ¢p te 5 percent

of the purchase price could exist without Truth in Lending Aect restrictions.
The House, however, 1s attempting to relnstitute the lapsed ban on surcharges.
This controversy exists even though the effect on the relative prices faced
by consumers would be the same with a2 surcharge fur credit ecards or a discount
for other payment methods. Merchants, of course, favor the surcharge (gince
their advertised prices could stay the same or perhaps be lowered), while
cradit card issuers prefer the digeount to a gurcharge {since credit ecard
users would not be as explicitly penalized, although merchants would be
raquired to ralse all prices to offset the dliscount——a difficult thing to

do in a competitive market}.

Along with more than 14,000 commercial bankg, there are 24,000 other types
of depogitory insritutiens (gavings and loan asasoclations, mutual savings
banks, and credit unious) which also participate in the pavments system.
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Mergers have historically been preferred to de novo entry-——establishing new
coming) has shown that mergers have accounted for 72 percent of the current
gize of the 20 largest U.S. banking organizations. In this context, wmergars
between large banks are motre likely than mergers between swmall banks or
between large and small banks so bank concentration, when it does increase,
can locrease tapldly.

A "pon-bank™ bank is 2 bank which does not take deposite (but instead uses
equity or nondeposit funds) or a bank which does not make commercial loans.
Since the legal definition of a bank for purposes of the interstate banking
restrictions concerns an Institution which both takes deposits and makes
commercial loans, iostitutlons which do onme but not the other are not subject
to laterstate banking restrictions as currently wrltten.

AMthoagh 5till in the disecussion stage, it is posslble that widespread check
truncation willl oceur prior to interstate banking. The Federal Reserve may
begin truncating items ar the Beserve Bank of last, and eventuvally first
deposit uging the current ACH network. Such a development, cootrdinated

with the current ABA check truncation pllot program would have a major
impact on electronic payments since around one-half of all checks requiring
externoal processing are currently handled by the Federal Reserve,
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