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Executive Summary

For the past several years, the Food and Nutrition Service (FNS) of
the U.S. Department of Agriculture has been exploring the feasibility and
desirability of electronic benefit transfer (EBT) systems for the Food Stamp

Program.

The paper food stamp coupon has been the traditional medium of
delivering program benefits. Eligible households receive an allotment of
coupons each month and can use them, much like cash, to buy eligible items
from authorized food retailers. An EBT system substitutes an electronic
"account" for the paper coupons. Benefit allotments are credited to the
account and each purchase results in a debit to the account. Electro%ic funds
transfers are used to give retailers dollar credits for food stamp benefits

they accept.

An EBT system isranalogOus to commercial point-of-sale (POS) debit
card systems. In those systems, customers have plastic cards which they
insert in merchant terminals to make a purchsse. Funds for the purchase come
from the customer's bank account. Most POS systems are "on-line" in the sense
that the terminal contacts a central computer for authorization before the
purchase can be completed. A few systems are "off-line."” In these, the term-
inal authorizes the purchase without contacting a central computer and holds
the transaction information for subsequent initiation of a funds transfer
process. These off-line systems are analogous to electronic check writing:

if the customer's bank account has no funds, the funds transfer is rejected.

The most important exploration to date of the EBT concept is a
demonstration system implemented in Reading, Pennsylvania, in 1984, The
Reading system uses an on-line approach: the recipient's benefit card is
passed through the terminal, which contacts the central computer for author-=
1zation. The central computer, which holds all recipient accounts, debits the
recipient’'s acccunt while the transaction is taking place. It holds informa-

tion to credit the retailer later.

Some have argued that an off-line approach might be move appropriate
for an EBT system. Unlike the approach used by off-line commercial systems,
however, a recipient's "account” in an otff=-line EBT system would reside on the

benefit card 1itself. The retagiler terminal and the benefit card would
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interact to authorize the purchase, without contacting a central computer, and

the recipient's account would immediately be debited.

This study considers the feasibility of an off-line EBT system for
the Food Stamp Program. The study mandate is to address four key elements of
feasibility:

*+ Conceptual feasibility--i.e., 1is 1t possible to

specify in the abstract a configuraticn of equipment

and procedures that would meet the requirements of an
issuance system in the Food Stamp Program?

» Technological feasibility--i.e., do the products
specified in the conceptual design exist 1in the
marketplace, and are they sufficiently tested and
proven to be considered feasible for an EBT applica-
tion?

*+ Costs--i.e., if an off-line EBT system were imple-
mented, would its costs be competitive with those of
the on-line or paper coupon approaches?

» User satisfaction--i.e., would an off-line EBT system
be as acceptable to the wvarious groups that interact
with the program (program staff, recipients, retail-
ers, and banks) as the on-line or coupon approaches?

A final question is whether these feasibility analyses suggest that
FNS should proceed to conduct a demonstration of an off-line EBT system and,

if so, what should be the demonstration's key characteristics.

To answer these questions, the project team interviewed representa-
tives of over 50 organizations with special perspectives on the issue. These
included vendors of major components needed for an off-line EBT system,
organizations currently planning or operating off-line systems, organizations
in the food retail and banking industries, and State and county food stamp
agencies. The project team also reviewed existing literature and held

discussions with FNS personnel to consider possible off-line system designs.

The analysis draws on all of these sources to address the four study

questions. The key findings are summarized below.
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An off-line EBT system is conceptually feasible.

An off-line EBT system can be conceived that carries out all
functions required of a food stamp issuance system, with adequate protection

of program integrity and reciplent interests.

It is possible to design a system that looks very much like the
Reading on-line system in the way it performs major functions and in its
policies for handling special situations (system failure, damaged cards,
etc.). The most important difference is the need for an additional system
component or procedure to credit each month's allotment to the recipient's

card. This requires either an "issuance machine,”

which recipients would
visit to have their cards updated, or mailing out new bemefir cards with each

allotment.

Some important options exist in designing an off-line system. One
key choice concerns the amount of information the system maintains on
recipients' accounts. On the one hand, the system can be designed to maintain
full account information, allowing the Food Stamp Program to reconcile
benefits issued against benefits redeemed. Alternatively, an off-line system
can be analogous to the coupon system, with information on benefits issued and
on benefits redeemed, but no means to reconcile the two. In another option,
an coff-line system may be designed with either centralized or decentralized
settlement procedures for crediting retailers. Transaction data may go from
the retailer terminal either to the central EBT computer or to each individual
retailer's bank to begin the settlement process. Each of the design choices
requires tradeoffs between operating costs, security, and convenience for

system users.

An off-line EBT system has somewhat different vulnerabilities than
an an-line system, because purchases are authorized by checking the balance on
the card rather than by checking a central computer file. Security measures
in an off-line system therefore focus on protecting the intégrity of the card
and the information it contains. Adequate protection is available through
relatively common security techmigues, including the use of a Persocnal

Identification Number (PIN) and encrypted financial data on the benefit card.

iii
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An off-line EBT system is technologically feasible.

An off-line EBT system can be assembled with currently available
technology, much of which has been developed for on-line commercial POS
systems. Three feasible off-line approaches are identified, based on products
currently in use or components that could be produced as minor modifications
of existing products. The three approaches, built around differing benefit
card technologies include:

* Standard magnetic stripe card. This system stores the

account balance in a rewritable field on the standard
magnetic stripe card used by most credit and debit card
networks. A device much like an Automated Teller

Machine (ATM) would serve as the 1issuance machine,
operating in an off-line mode.

*+ Chip card. This system uses a card with an embedded
integrated circuit, often known as a '"smart card.'" The
issuance machine 1s a terminal built around a telephone,
which would credit allotments during an on-line session
with the EBT center.

+ Mail-out non-standard magnetic stripe card. The card in
this system 1is made of thin plastic stock, but the
position and layout of the magnetic stripe is 1dentical
with the standard magnetic stripe card. A new card 1is
mailed to the recipient with each allotment, eliminating
the need for issuance machines.

All three of these systems meet the basic functional requirements of
a foocd stamp EBT system, Beyond these requirements, the chip card system
could support a multi-program application involving several assistance
programs and a variety of possible functions. The magnetic stripe cards are
more limited in this regard. Nonetheless, these systems could issue benefirts
for Aid to Families with Dependent Children (AFDC) and General Assistance (GA)
as well as food stamps, and aliso perform a limited Medicaid authorization
funcrtion. All three of the 1identified systems offer partial compatibil:ity
with commercial POS systems: commercial transactions could be conducted at

EBT terminals, but the reverse would not generally be true.

Two other approaches are considered less promising at this time. An
optical memory card, better known as the laser card, could meet all program
requlirements. The card has had few applications to date, however, and no

major applications in electronic funds transfer systems are currently
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foreseen. As a result, suitable PQS terminals and related devices do not
currently exist and an EBT system would have to bear much of the cost of
developing such equipment. The token card is a paper card with a magnetic
stripe using a different format and logic from thc standard magnetic stripe
card. Although the token card has been applied successfully in some
environments, especially public transportation, it is the least secure card
technology, it cannot store data for multiple programs and, like the coupon
system, it would involve giving recipients <cash change for food stamp

purchases.

An off-line EBT system appears feasible in terms of its costs.

Projections developed in this study strongly suggest that an off-
line EBT system can be competitive with the coupon system's costs, and might
even be able to offer savings. Costs were projected for the systems
identified above using a relatively high-cost design, which involves full
recipient account maintenance, centralized settlement, a stand-alone central
computer facility and some convenience factors like terminals at every
checkout station, Alternative projections were then developed for various

cost-reducing strategies.

The operating cost of off-line systems with the basic, high-cost
design features is estimated at 53 to $4 per case month inm a large city
(130,000 food stamp cases), and $3 to §5 in a large State (400,000 cases).
These figures are potentially competitive with the $3 coupon cost estimated in
the Reading evaluation. Estimates for a small city (5,300 cases) are much

higher, at $14 to $16 per case month.

Although the choice among the three card technologies has little
effect on cost, several cost reduction strategies can have substantial impact
on the costs of particular systems. For example, integrating the EBT system's
central computer functions with other computer operations, such as those of a
State welfare department's computer facility, cuts about $7 per case month
from the small city system's cost. Restricting the number of issuance
machines saves nearly $2 in the state-wide standard magnetic stripe card
system. Using decentralized settlement and maintaining minimal recipient

account data saves about $1 in the large-caseload systems. Systems
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incorporating all of the cost reduction strategies together are estimated tc
cost $2 to $3 per case month with large caseloads, and $5 to $6 in a small

city.

A multi-program EBT system potentially offers still lower costs to

the Food Stamp Program, because certain of the system's costs can be shared
with' other agencies. Projected food stamp costs are about $3 per case month
in the small city and $1.50 for larger caseloads for an EBT system
incorporating the cost reduction strategies above and also serving the AFDC,
GA, and Medicaid programs. Although it may be unrealistic to assume that all
of the cost reduction strategies would be employed in a single system, it
seems highly likely that an off-line system could be designed to operate with

costs comparable to those of the coupon system.

An off-line EBT system's costs appear roughly comparable to those of
the on-line approach. The off-line approach offers some savings, such as
reduced communications between in-store terminals and the central computer,
but also has some areas of higher cost, such as the issuance machine. The
cost difference between any two systems is likely to depend more or the
particular systems' design features and cost reduction strategies than on

inherent differences between the off-line and on-line approaches.

An off-line system is feasible in terms of its expected impact on the Food
Stamp Program's participant groups.

State and local food stamp staff, recipients, retailers, and banks
all responded very positively to the Reading on-line system, preferring it to
the coupon system. For the most part, an oft-line system cculd expect the

Same response.

Food stamp recipients are the group most strongly affected by the
difference between on-line and off-line systems. The off-line system may
require them to visit an issuance machine to obtain each allotment, a
requirement equivalent to most coupon 1ssuance systems. On-line systems are
more convenient, however, automatically posting allotments to recipient

accounts.

Retailers might experience faster checkout times and fewer transac-
tion faillures with an off-line than an on-line system, an advantage from their

point of view. Banks would not notice a difference unless the off-line system

vi
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involved decentralized settlement, in which case their participation costs
would be higher than in an on-line system, but still lower than the coupon
system. State and local food stamp staff would also see only minor differ-
ences, with the extent of the differences depending largely on which account

maintenance strategy the off-line system uses.

An off-line EBT system has substantial advantages over the paper coupon
systems for food stamp issuance, and is comparable to the on-line approach.

The Reading evaluation found that the EBT system offers increased
program integrity and more positive impacts on program participants than the
coupon system. Analysis here indicates an EBT system can alsc be cost

competitive with coupons.

The differences between the off-line and on-line EBT approaches are
small. The two approaches involve comparable levels of operating cost,
program integrity, and user satisfaction. On-line systems are more compatible
with commercial PCS systems, but the partial compatiblity of the off-line
approach is sufficient in most existing environments, where only a small
proportion of food stamp establishments participate in POS networks. Off-line
systems more readily accommodate retailers without telephones, but on-line

systems can also solve the problem.

Based on these considerations, FNS might reasonably pursue either of
two policies. The agency might concentrate on developing on-line EBT systems
on the grounds that the off-line approach offers no overwhelming advantages,
and thereby avoid the cost of developing a second approach. On the other
hand, FNS might pursue both on-line and off-line approaches in order to allow
State agencies to select among an array of techniques, just as they now select

among coupon issuance approaches.

If FNS wishes to make the off-line approach available as a tool for issuing
food stamp benefits, the next logical step is a demonstration.

The off-line approach entails enough uncertainties that a demon-
stration will be desirable before FN§ allows widespread or State-initiated
implementation. A major purpose of the demonstration would simply be to
obtain more conclusive evidence about the feasibility of the approach than an

abstract study can offer. In addition, the demonstration should provide more
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concrete information about how specific functional problems can best be solved
(e.g., what equipment is used for issuance machines, and how many are needed),
and serve as a guidepost for future implementations. Finally, the
demonstration should provide information about the costs and impacts of the

potential cost reduction strategies.

Although any of the three systems identified earlier might be tested
in a demonstration, the chip card system would have highest priority. The
card's greater security and capacity may make it preferable to the magnetic
stripe alternatives in the long run. Moreover, because the chip card has been
less broadly applied, a demonstration will produce more kinds of new
information than a demonstration using magnetic stripe cards. If two systems

could be tested, the second choice would be the mail-out non-standard magnetic

stripe card, to obtain informaticn on the costs and effects of the mail-ocut

approach.

Any demonstration should be designed to produce as much irnformation
as possible about coust reduction strategies. For example, recipients can be
assigned in wvarying numbers to issuance machines to learn about the
appropriate density of these devices. Centralized settlement with full
account maintenance can provide direct measures cf the costs and efrects of
this approach, while providing data to estimate the impacts of deceriralized
settlement and more limited account maintenance. For cost reasons and for
clarity of findings, any demonstration system should initially serve a small
to medium caseload and should serve the Food Stamp Program only. it would be
desirable to plan for subsequent expansion to test the system at a larger
scale, to incorporate other assistance programs, or to integrate EBT and

commercial POS transactions.
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Chapter Ome
INTRODUCTION

1.1 BACKGROUND

The Food Stamp Program provides financial assistance to low-income
households to allow them to purchase food. The program currently relies on
paper coupons as the medium for delivering benefits to eligible households.
Although each household's benefits have a specific dollar value, coupons are
used to "earmark" the benefits so they can be used to purchase only authorized

items.

The Food and Nutrition Service (FNS) of the U.S. Department of
Agriculture, which has overall responsibility for administering the Food Stamp
Program, continually seeks ways to enhance the program's efficiency and
integrity. As part of this mission, FNS is exploring the use of electronic

funds transfer (EFT) technology to replace the paper food stamp coupon.

Many types of payment systems in the United States currently rely cn
EFT technology. Most interesting from the perspective of the Food Stamp
Program are point-of-sale (POS) debit card systems that have been introduced
in recent years in retail establishments, including some supermarkets and
convenience stores. In these systems, customers use magnetic stripe cards in
terminals at the checkout counters, electronically transferring funds from

their bank accounts to the stores' accounts to pay for their purchases.

FNS has taken several steps to examine the applicability of this
technology to the Food Stamp Program. The agency first sponsored a
feasibility study of electronic benefit transfer (EBT) systems.1 It then

funded a demonstration EBT system in Reading, Pennsylvania. In that

lReport on the Feasibility of an Electronic Benefit Transfer System
for the Food Stamp Program. Silver Spring, Maryland: Birch & Davis
Associates Inc. and The Orkand Corporation, 1982.
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demenstration, a private firm designed the EBT system and operated it from
October 1984 through December 1985.l The Commonwealth of Pennsylvania then
rook over responsibility for system operations and further development under a
new demonstration. FNS intends to sponsor one or more additional

demonstrations in the near future.

The Reading EBT system and most commercial POS systems are considered
"on-line'" systems. When the customer's card is entered into the retailer's
terminal, the terminal establishes an on-line connection with a central

computer to obtain authorization for the purchase.

A few commercial systems authorize purchases without contacting a
central computer, and some people have argued that an analogous "off-line"
approach would be suitable for the Food Stamp Program. Eliminating the
immediate connection with a central computer might speed up the purchase,
eliminate substantial communications costs, aﬁd allow the central computer

hardware and software to be simpler and consequently less expensive.

The 1nitial EBT feasibility study considered the possibility of an
off-line system using a "'smart” plastic card with a built-in microprocessor.
The study concluded that such an EBT system was not feasible 1in the short
term, because the "chip card" technology had not been sufficientiy tested or

accepted in the marketplace.

Significant developments have occurred singce the_initial feasihility.

whole. Examples include:

* Technology, pricing, and commercial operating agents. In
the last few years, the price for EFT equipment in point-
of-sale environments has fallen significantly. For
example, terminals that sold in 1982 for upward of
$1,500, now cost between $300 and $500. In another case,
a simple credit card authorization terminal is available
for less than $70 per device. As the price of techrnoiogy
has fallen, 1t has been matched by reductions in the cost
of handling transactions. The bank card systems offer
incentives for transactions that are handled
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electronically and, in some cases, appear to have
subsidized electronic entries into  point-of-sale.
Finally, the EFT market, which previously had been the
domain of financial institutions has now been entered by
merchants, groups of merchants, and third parties. These
third parties offer price alternatives to the pure bank
networks and must be viewed as significant players in
POS, EFT, or EBT.

Industry standards. The American Bankers Association is
currently in the process of supplying point-of-sale
guidelines to 1its members for on-line POS; the National
Automated Clearinghouse Association (NACHA) will soon
present 1its guidelines for off-line POS. While this
process is going on, MasterCard and VISA have announced
an agreement for an on-line point-of-sale service to be
called "ENTREE"; the wide sphere of influence of these
organizations means that ENTREE is likely to set further
de facto standards. Other standards currently in place
involve such things as the placement of microchips on
smart cards, the composition and characteristics of bank
cards, and various communications specifications. These
standards are discussed further in Appendix D.

This study re-opens the question of the feasibility of an off-line EBT

system, taking a broader view of the possible card technologies that might be

employed and the possible system configurations.

1.2 STUDY OBJECTIVES

The objectives of the present study are:

to describe the range of off-line system applications to
the Food Stamp Program;

to assess the technical feasibility of different off-line
technologies when applied to food stamp delivery and
redemption;}

to estimate the developmental and operational costs of an
off-line electronic benefit transfer system;

to examine any other operational issues that may be
critical to the successful implementation of an
electronic benefit transfer system} and

to examine the linking of electronic benefit transfer
delivery to currently-established EFT networks,

In assessing the feasibility of the applications selected, the project

team considered three critical factors:
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* The maturity and availability of the technology. In
order to be considered feasible, an off-line EBT system
must rely on technology that is proven and products that
are reasonably available. Components of an EBT system
are assessed in terms of whether they have '"off the
shelf" availability, restricted availability (e.g.,
currently  only in  prototype), availability with
modification to existing products, or no current Or
planned availability.

« Cost. Cost is clearly a central issue in the feasibility
of an EBT approach. The cost of each system component is
assessed based on vendor quotes for available products or
estimates for those not fully available. Component costs
are assembled into estimates of overall operating costs
for a variety of system technologies, and compared to
coupon and on-line EBT system costs.

. Effects on program participants. The desirability of any
food stamp 1issuance approach depends partly on how it
affects the people who must deal with the system: the
program staff who must operate it, the recipients who
must follow 1ts procedures to obtain benefits, and the
food retailers and financial 1institutions involved in
redeeming the benefits. These effects are considered for
major altermative configurations of an off-line EBT
system.

1.3 STUDY APPROACH

The first phase of the present study was devoted to identifying a set
of potentially interesting applications of off-line technology to the Focd
Stamp Program. This included not only EBT systems, but off-line systems that

might aid in other aspects of program cperations, such as certification.

Potential applications were presented and discussed in meetings with
FNS staff. Brief descriptions of the applications were then forwarded to a
group of State and local Food Stamp Program officials, who were interviewed to

determine their reactions to the various possibilities.

On the basis of this first stage of activity, it was decided to focus
the second-stage research exclusively on EBT applications -- that is, applica-
tions in which off-line electronic transactions replace paper coupcns as the
means for delivering at least some food stamp benefits. (Appendix A describes
the applications that were considered in the first stage of the research but

nut pursued in the second.) Three types of system were identified:



Table of Contents

*+ the "pure" off-line EBT system, which serves only the
Food Stamp Program and in which all ©benefics are
delivered through electronic transactions at the point of
sale;

* the "point-of-sale/automatic coupon dispensing" (POS/ACD)
system, 1in which some benefits are redeemed through
electronic transactions and some through the traditional
paper coupons, which are dispensed mechanically; and

* the "multi-program POS" system, which is like the pure
system in delivering food stamp benefits but also serves
other public assistance programs, such as Aid to Families
with Dependent Children (AFDC) and Medicaid.
The feasibility analysis of these three systems involved structured
interviews with a variety of respondent groups, including:
. vendors of off-line access devices, including magnetic

stripe cards, chip cards, and optical memory cards
(commonly known as laser cards);

. vendors of off-line POS terminals;

. organizations conducting or planning off-line applica-
tions, including two operational systems;

. food industry organizations, including trade associations
and major supermarket and convenience store chains;

. banking industry organizations, including credit card
organizations, electronic funds transfer networks, and a
proprietary provider of electronic funds transfer and
banking service software;

. State and local food stamp agencies that  have
contemplated alternative 1issuance systems or related
applications; and

e other organizations, including consulting organizations,

standards organizations, and trade associations.

For each type of organization, the selection of respondents attempted
to refleect a diversity of products and perspectives. Six to nine
organizations were interviewed in most of the above categories, for a total of
57 responding organizations. Appendix B provides more detail on the selection

criteria and the specific organizations interviewed.

The analysis presented in this report uses both the interview re-

sponses and data available through the evaluation of the Reading demonstra-
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tion. Most of the analyses are not quantitative in nature, but are instead
qualitative summaries of opinion and important points made by individual

respondents.

The analysis includes detailed cost projections, which rely heavily on
the results of the Reading demonstration's evaluation. Although that is an
on~line system, the evaluation provides detailed data on many individual
elements of an EBT system's functioning that are also applicable in an off-
line context, such as the average number of purchases a household makes in a
month. Incorporating the Reading cost elements is useful for comparing the
off-line cost estimates to those of the on-line system. It 1is important to
recall, however, that the Reading demonstration reflects only a single system,
operating in special circﬁmstances; some judgement must therefore be exercised

in interpreting the projected cost figures.

The report begins by reviewing the functional requirements of a food
stamp issuance system and the way those requirements are met by the coupon
system and the on-line EBT system in Reading (Chapter 2). It then describes
the apprcach that an off-line system would take to meet these same
requirements, and points out some of the major design choices to be made 1in
formulating such a system (Chapter 3). The next three chapters present the
results of assessing the technology, the costs, and the participant impacts of
the various alternative off-line systems. Chapter 7 concludes with a review

of the key findings of the analysis and recommendations for FNS' next steps.
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Chapter Two
THE COUPON AND ON-LINE EBT APPROACHES TO BENEFIT ISSUANCE

The basic purpose of the Food Stamp Program is to help needy people
obtain food. Rather than providing the food directly, the program provides
benefits that have nearly the same flexibility as cash. The flexibility has
limits: recipients must use food stamp benefits only in establishments
authorized to participate in the program, and the benefits must be used only
to pay for eligible items. Within these boundaries, however, the program has
set up shopping and payment procedﬁres to resemble the normal patterns as

closely as possible.

Any alternative issuance system for the Food Stamp Program, then, must
provide recipients with benefits in a form that they can use to purchase
eligible items at authorized establishments. Most activity of the issuance
system is devoted to getting the benefits into recipients' possession and,
after retailers accept the benefits as payment, translating the benefits into

dollar credits to the retailers.

In order to provide eligible households with benefits that they can

use to buy food, the Food Stamp Program must perform five central functions:
*+ authorizing recipient access to benefits;
*« allowing recipients to use benefits;

*» crediting retailers for benefits accepted;

* reconciling and monitoring ©benefit flows and system
activity; and

¢ managing retailer participation.

As background to considering an off-line EBT approach, this chapter describes
how the current paper coupon system and the Reading on-line system perform the

five functions above.

2.1 COUPON-BASED ISSUANCE SYSTEMS

In coupon-based systems, the food stamp coupon is the medium of

benefit delivery. States establish widely varying procedures for getting
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coupons into the recipients' possession. Nevartheless, the procedures by
which recipients use coupons to buy food and retailers redeem the coupons they

accept are uniform across the United States.

This section describes how the coupon system carries out the five
major functions defined above. It uses program operations in Reading as an
example, but briefly describes some of the approaches to benefit authorization

used in other locations.

Authorizing Recipient Access to Benefits

The coupon system provides recipients access to benefits by issuing
identification cards and paper food stamp coupons. Most of the system's
activity 1s directed toward getting monthly allotments of coupons to the

recipients, for which several approaches exist.

Under the ATP/coupon system in Pennsylvania, the State welfare
department authorizes a certain allotment of benefits for each reciplient each
month., This. involves three steps: placing household data and current
issuance authorization information on the Food Stamp Master File, printing
Authorization-to-Participate cards (ATPs), and distributing ATPs. In Reading,

ATPs are mailed directly to recipients.

When a household is certified eligible for food stamp benefits, the
local welfare office gives the head of household an identification card. This
paper card, containing the recipient's name, case number, and signature, 1is
valid through the period of certified eligibility (typically six months). The
recipient uses the ID card in obtaining food stamp coupons and in buying
groceries. In some circumstances, a household receives additional ID cards to

allow other household members or authorized representatives to shop with food

stamp coupons.

The computer-generated ATP that the household receives each month
contains the recipient's name, address, and case number, and an expiration
date. The ATP normally expires at the end of the month 1in which 1t 1is
issued. The ATP specifies the amount of the food stamp allotment for the
month. ATPs for the regular monthly benefits are currently 1issued to food
stamp reciplents in Berks County on two days. ATPs are mailed to half the

recipients on the fourth working day of the month, and to the other half on
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agents rather than to the recipients' homes. On-line coupon issuance systems
have no ATPs, but issuance agents have access to a computer fiie listing all
authorized allotments. Recipients in both systems go to the issuance agency
each month and present their identification cards ({(which are sometimes
magnetic stripe cards in on-line systems). The issuance agent then determines

the appropriate allotment and gives the coupons to the recipient.

The Household Issuance Record (HIR) also requires recipients to visit

the issuance point, usually the local food stamp office, to pick up their
coupons. Paper HIR forms show the allotment amount, and recipients sign them

to indicate receipt of coupons.

Direct mail 1issuance 1s the most distinct approach, requiring no
recipient action to obtain coupons. Instead, the coupon allotment 1is sent

directly to recipients' homes by either regular or certified mail.

Allowing Recipients To Use Benefits

Recipients may use food stamp coupons at any food retail establishment
authorized to participate in the Food Stamp Program.l They may use coupons
only to purchase eligible items; this excludes a number of non-food products

and some prepared food items that many grocery stores sell.

The cashier may {(but is not required to) ask reciplents to present
their fcod stamp ID cards before accepting coupons in payment. When the
cashier announces the amount of the purchase, the recipient tears the
appropriate amount of coupons out of the books or hands over entire books.
Cashiers may not accept coupons previously torn out of the boocks, except for

$1 coupons.

The cashier may give up to 99 cents change in cash. If more change or
a refund 1s required, it must be given in $1 coupons. Food stamp coupors may
not be used to pay for previously purchased items, nor for advance payment.
Retailers must accept coupons at their face value, and no price increases or

special fees for food stamp purchases are permitted.

lcurrent rules allow virtually any establishment to participate if
staple food items make up :ver 50 percent of eligible food sales. Approxi-
mately 230,000 establishments are authorized nationwide.

10
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Program regulations prohibit retail stores from discriminating in any
way against food stamp recipients. For example, stores may not refuse to
accept food stamp benefits at certain times of day. They may not require food
stamp recipients to use a particular checkuut lane unless other types of

customers, such as those paying by check, are also required to use that lane.

Crediting Retailers for Benefits Accepted

To abtain dollar credit for coupons, store personnel must first
endorse them with a stamp identifying the store. They then count the coupons
and complete a Redemption Certificate. The greocer takes the coupons and the
Redemption Certificate to the store's usual bank. The bank generally receives
the coupon deposit as if it were cash, usually crediting the grocer's account
imﬁediately. First, however, the teller counts the coupons and writes in the

verified amount and hisg or her initials on the Redemption Certificate.

Crediting banks. The bank cancels the coupons and marks them with a

bank name or number. It then bundles coupons from all of 1its grocer
customers, fills out a Food Coupon Deposit Document, and ships the coupons,
Redemption Certificates, and Deposit Documents to the Federal Reserve branch

bank, which credits the bank.

The Federal Reserve Bank receives the coupons, verifies that the
amount 1s consistent with the bank's Deposit Document, and checks for
counterfeits. The coupons are then destroyed, and the Deposit Documents and
Redemption Certificates are sent to the Food Stamp Program's national data
processing center in Minneapolis. The Federal Reserve Bank credits the local

banks and debits the Department of Agriculture's account at the U.S. Treasury.

Reconciliation and Monitoring

Three main reporting systems exist to identify losses of food stamp
benefits. First, the State agency matches the issuance offices' records of
redeemed ATPs against 1its own records of ATPs issued. This identifies
multiple ATPs cashed for the same household and invalid ATPs that were
cashed. Second, issuance offices file coupon inventory reports that reconcile
coupons received, authorized and actual issuances, and coupons in inventory.
Analogous procedures reconcile issuances in direct mail systems. Third, the

FNS data processing center in Minneapolis reccnciles Redemption Certificates,

11
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Deposit Documents, and debit vouchers from the Treasury Department. The
center also does a statistical analysis of retailer data in the redemption
reports. The purpose of the analysis is to identify stores that redeem more
couposns than would be expected for their size and locaticn. Stores identified
as high redeemers are monitored for several months. If redemptions remain
excessive, an FNS representative may make a compliance visit to determine the

cause.

Managing Retailer Participation

Retailers are authorized to participate in the Food Stamp Program by
FNS Field and Regicnal Offices. Interested establishments apply to these
offices for authorization. An office representative provides initial
instructions to retailers and visits them periodically to monitor compliance
with FNS regulations. This office also investigates allegations of non-
compliance; retailers found to violate regulations may lose their

authorization.

2.2 THE ON-LINE EBT APPROACH

On-line EBT systems replace food stamp coupons with a benetit
"account" maintained in a central computer file. When a recipient wants to
make a purchase with food stamp benefits, the EBT system determines whether

sufficient benefits remain in the account before authorizing the purchase.

The demonstration EBT system in Reading is an on-line system. This
section describes the Reading system as the only extant example of the
approach. While wvariations on the Reading design are possible, the basic
approach to performing each function would probably be similar in any on-line

system.

Although the original Reading demonstration ended in December 1985, a

second phase (the "

extended demonstration") was authorized. The Pennsylvania
Department of Public Welfare (PDPW) assumed responsibility for operating the
EBT system in the extended demonstration -- a role carried out by Planning
Research Corp. (PRC) in the original demonstration -- and altered some
elements of the EBT system. For simplicity, this section describes the EBT

system only as it operated during the original demonstration.

12
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Authorizing Recipient Access to Benefits

As with the ATP system, the State welfare department authorizes a
certain amount of benefits for each demonstration household each month. The
department places household data and current allotment information on the Food

Stamp Master File, a process unchanged by the introduction of the EBT system.

Benefit Issuance. The computer file that the PDPW normally uses to

print ATPs contains an identifier on each household's record indicating
whether the household 1is in the EBT demonstration. The records for
demonstration households are extracted from the file before it is used to

print ATPs.

"The PDPW sends each day's file extract, containing case numbers and
authorized allotment amounts, to the EBT Center.l It transmits supplemental,
prorated, and other non-recurring allotments electronically over a commercial
telephone line. For the regular monthly issuance, which involves more cases,

a computer tape is physically delivered to the EBT Center.

When the EBT Center receives issuance information for new cases, it
creates account records for the EBT Master File and credits the corresponding
lssuance amounts to the accounts. For existing cases, the lssuance amounts

are added to the recipients' existing balances.

Card Issuance. Under the EBT system, the recipient's encoded benefit

card replaces the ATP as the document authorizing the delivery of food stamp
benefits. Instead of receiving a new ATP card in the mail each month,
demonstration participants receive only one benefit card (unless a lost,

stolen, or damaged card needs to be replaced).

The head of household goes to the welfare office to obtain the card,
although under certain circumstances, an authorized representative may make
this visit. An issuance clerk takes the recipient's picture and produces a
photo identification card. The recipient signs the card, which is then
laminated to prevent tampering, and the clerk encodes the card's magnetic

stripe.

leor simplicity of presentation, we describe the demonstration system
in the present tense, although some features changed after the end of the
original demonstration.

13
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To encode the card, the issuance clerk first queries the EBT data base
with the household's case aumber, using a microcomputer linked by telephcne
line to the EBT Center. The system responds with information about the
reciptent and a system-generated card number. The clerk ©places the
recipient's card in an attached encoding device and enters the card number on
the microcomputer. The recipient selects a four-digit Personal Identification

Number (PIN), which is entered on a PIN-pad attached to the microcomputer.

The system encodes three pieces of identifying information on the
benefit card: the card number, a PIN offset number and a check-sum digit.
The PIN offset number is computed by the microcomputer and is based on the
card number and the PIN. The check-sum digit, also computed by the
microcomputer, is based on the card number and the PIN offset and serves as an

additiocnal security feature.

After the encoding is completed, an income maintenance worker trains
the recipient in how to use the card to purchase groceries, how to obtain
information about his or her current account balance, and what to do and whom
to call in the event of problems. The recipient practices using the card with

EBT equipment like that located in the grocery stores.

To allow other members of the food stamp househoid or authorized
representatives to purchase groceries, the recipient is given an Alternate
Shopper Card. This paper card includes the recipient's name and case number,
but it does not have a photo or a magnetic stripe. Using the Alternate
Shopper Card together with the reciplient's benefit card and PIN, a person
designated by the recipient may buy groceries with the recipient's food stamp

benefits.

When a card is lost or damaged, the recipient notifies the local
welfare office. The welfare office passes on the information to the EBT
Center, which places the reciplent's EBT account on "hold" if appropriate.
This prevents any further transaction activity for the account, although any
benefits used before the recipient reports the card loss are not replaced. A
new card 1s then assigned to the recipient using the process described
above. If the recipient's PIN has been compromised, the recipient chooses a
new PIN. The household's EBT account is updated with the new card number and

PIN offset, and the hold status is removed.

14
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Recipients who are moving from Reading may convert EBT benefits to
coupons, This requires a visit to the local welfare office. An income main-
tenance worker gives the recipient an ATP for an amount equal to the remaining
EBT balance, and registers the transaction on the central computer. The
recipient then exchanges the ATP for coupons as through normal coupon system

procedures.

Allowing Recipients To Use Benefits

Recipients may use their EBT benefits at any retail outlet partici-
pating in the EBT system. Only recipients in the four central ZIP code areas
of Reading have EBT cards. All food stamp authorized stores in that area and
within a five mile radius were offered the opportunity to participate in the
EBT system, and nearly all chose to do so. In most stores, all checkout

stations are equipped for EBT transactions.

Two methods are available for a recipient to buy food with EBT bene-
fits. When the central computer system and the retailer's EBT equipment are
working, payment for food is handled electronically. If either the system or

the store equipment fails, manual back-up procedures are used.

Verifying the Recipient's Identity. As the first step in an elec-

tronic purchase, cashiers are expected to check the photo on the benefit card
before attempting an EBT purchase. If someone other than the recipient uses
the card to purchase groceries, that person must present the recipient's

Alternate Shopper Card.

The EBT system also verifies the identity of the recipient through the
four-digit PIN. A Benefit Transaction Terminal (BTT), located at the checkout
counter, performs the check. The cashier passes the recipient's card through
the BTT's card reader and instructs the recipient to enter his or her PIN on a
PIN-pad attached to the BTT. The BTT internally computes a PIN offset number
based on the card's number and the entered PIN. It then compares the computed
number with the PIN offset number encoded on the card. If the offsets do not
match, the recipient must re-enter the PIN. If the recipient fails to enter
the correct PIN in three tries, the BTT will accept no further attempts to use
the card until another recipient's card has been used at that BTT. After the
third incorrect entry, the BTT automatically transmits information about the

unsuccessful PIN entry to the EBT Center.
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Electronic Purchases. Nearly all checkout counters in participating

stores are equipped with BTTs, PIN-pads, and printers. Each BTT has a handset
which may be used to call the EBT Center for assistance, and a card reader.

Recipients may make food stamp purchases at any counter that is so equipped.

After the cashier rings up the sale, the BTT verifies the recipient's
identity as described above. The cashier then enters the total food stamp
purchase amount on the BTT and presses a ''Send" key. The BTT automatically
dials the EBT Center computer and transmits information to identify the
recipient and the store, the amount of the purchase, and a code to make sure

that information is transmitted correctly.

The computer at the EBT Center verifies that a valid EBT account
exists. It then compares the recipient's balance to the purchase total. If
the balance is larger, the recipient's account is debited and the retailer's

account is credited by the purchase amount.

The EBT Center then sends to the BTT a message indicating that the
transaction 1s complete. The BTT prints a two-part receipt stating the amount
of purchase, the recipient's remaining account balance, the date and time, and
some 1identifying codes. The cashier gives the recipient one copy of the
receipt. The other copy is retained on a journal tape within the printer and

serves as the retailer's record of the EBT transaction.

If the recipient's balance is less than the purchase total, the BTT
displays the difference. The recipient may pay this amount in cash or remove
some items from the purchase. In either case, the cashier re-enters the

transaction with the new purchase total.

Credits can also be transmitted through the BTT. If a cashier
accidentally overcharges a recipient or if a recipient returns items for a
refund, the cashier carries out a procedure very similar te that for a
purchase. This results in a credit to the recipient's account ané.a debit to
the store account. Such transactions require a ''management override"; they
can be processed only by individuals authorized by the store management. Each

store has one store card, similar to the recipient's card, which must be used

in credit transactions.
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The EBT Master File at the EBT Center contains information on each
recipient's current balance. The EBT Center credits or debits recipients'
accounts for issuances, purchases, and refunds as they occur. In the event of
system failure, the EBT Center uses the latest daily recipient balance report
to maintain each recipient's current balance. Operators log manual

transactions on a log sheet and maintain ongoing client balances.

Recipients may determine their current EBT account balance by any of
three methods. First, every time the reciplent makes a purchase, the BTT
receipt shows the remaining balance. Therefore, the most recent receipt
usually shows the recipient's current balance. If the recipient's account has
been credited with an 1ssuance or debited with a manual sale since the last
EBT transaction, however, the balance shown on the last receipt will be

incorrect.

Second, recipients may check their current account balance by using a
BTT. In addition to the regular terminals located at checkout counters,
reciplients may use balance-only terminals located in the larger stores or a
terminal located at the welfare office. To obtain a balance, the recipient or
cashier passes the recipient's card through the reader and the recipient
enters the PIN. After PIN verification, the operator presses a ''Balance" key
on the BTT to send a balance request to the EBT Center. The Center sends the

recipient's account balance to the BTT, which displays it.

Third, reciplients can learn their account balance by using a touch-
tone telephone to dial a special EBT Center number. This connects to the EBT
computer. A synthesized voice answers, '"Hello, please enter your case number'
in both English and Spanish. Afcter the recipient enters the case number, the
voice unit responds (again, in both English and Spanish), ''Please enter your
Personal Identification Number." The recipient enters the PIN, and the voice
unit responds (in either English or Spanish, depending upon the recipient's

11

preferred language), "Your current benefits are . . .

Crediting Retailers for Benefits Accepted

The EBT system credits retailers through an electronic transfer of
funds to the retailer's bank accounts. Every afternoon, except weekends and
legal holidays, the EBT Center totals each retailer's transactions for the

prior banking day, which runs from 2:00 PM to 2:00 PM. The Center translates
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the retailers' account numbers and total transaction amounts into the standard
format for electronic funds transrers through the Automated Clearing House
(ACH). An EBT Center operator then physically delivers a tape containing this
information and data on each retailer's bank to a local bank that acts as the
interface with the ACH. The interface bank requires that the delivery occur
by 8:30 PM so that the bank can meet its Federal Reserve processing deadline
of 12:00 midnight. '

Each night, the interface bank removes the deposit information for
retailers who have accounts with the bank, and credits them directly. The
remaining deposit items are transmitted to the Third District Federal Reserve
Bank in Philadelphia. The Federal Reserve Bank debits the interface bank's
account by the sum of all retailér credits and distributes the retailer
credits to the retailers' bank accounts. Thus, the system is designed to
credit retailers' accounts within one banking day after an EBT transaction.
The time cutoff for the banking day, however, means that a sale made afrter

2:00 p.m. on Monday is not credited to the retailer's account until Wednesday.

Crediting Banks. Bank redemption of benefits in the EBT system

involves only the ACH interface bank rather than all of the retailers'
banks. Reimbursement of the interface bank's Federal Reserve account occurs
when the bank initiates a wire funds request through the Treasury Financial
Communications System network. This request, which goes to the Federal
Reserve Bank in New York (FRBNY), is made the morning after the interface
bank's account is debited by the Federal Reserve Bank in Philadelphia. FRBNY
draws down USDA's letter of credit with the United States Treasury, a special
account established for the EBT demonstration. FRBNY simultaneously credits

the interface bank for the sum of the previous day's retailer credits.

Finally, the Treasury provides USDA with a daily report of the amount
of the drawdown on USDA's letter of credit. USDA is alsoc able to check its

account activity by computer at any time.

Reconciliation and Monitoring

Account balances and benefit transfers are reconciled at numerous
points in the EBT system. As described below, the major reconciliations occur
when benefits are issued by PDPW, when accounts and daily EBT purchase

transactions are balanced, and when retailer accounts are credited through the
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ACH funds transfer network. In addition, retailers may balance their sales
receipts against deposits to their bank accounts, and retailer deposits are

checked against drawdowns of USDA's letter of credit with Treasury.

Reconciliation of Issuances. The EBT Center and PDPW take two steps

to reconcile benefit issuances to the EBT Center. First, daily transmissions
from PDPW to the EBT Center are checked when received. The last record of
each transmission contains totals for the number of cases and the dollar
amount of benefits to be updated. The EBT Center rejects the transmitted file
and notifies PDPW if the issuance records do not sum to the case total and the
dollar total. PDPW and the EBT Center immediately investigate and resolve the

discrepancy.

For the second step, the EBT Center creates a file of all issuances
placed in recipient accounts. This file has the same format as the tape files
that PDPW produces when local issuance offices submit information on ATPs that
have been redeemed. The PDPW calls the EBT Center about twice each month to
request that these files be combined, copied to tape, and delivered to
Harrisburg. PDPW then combines the EBT tape with its own tapes to conduct a

state-wide reconcillation of issuances to each household.

Account and Transaction Reconciliation. The EBT Center reconciles all

account balances and transaction activity each day after 2:00 PM. The Center
produces a three-part System Daily Reconciliation Report using information 1in
the EBT Master File and History File. The report covers recipient activity,

retailer activity, and PDPW and interface bank activity.

The section covering recipient activity checks each account and the
total for all accounts. It computes the recipient's current balance by
combining the beginning-of-month balance with all debit and credit
transactions for the month. Retailer accounts are reconciled by an analogous
procedure. The reconciliation compares this balance to the balance recorded

in the EBT Master File.

The reconciliation for recipients and retailers produces totais for
the current day as well as for the month to date. Each day's total net debits
(purchases minus refunds) for all recipient accounts are balanced against each

day's total net deposits (sales minus refunds) for all retailer accounts.
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The third section of the reconciliation report compares total funds
received from PDPW to the sum of total funds remaining in recipient's accounts
and total funds that have exited the system. Funds exit the EBT system either
through transmission of deposits to the ACH interface bank or through

conversion of benefits to ATPs.

EBT Center staff investigate and resolve any discrepancies discovered

in the System Daily Reconciliation Report.

Deposit Reconciliation. When the EBT Center delivers the retailer

bundle-up tape to the interface bank, the bank checks the tape format and
prepares a listing of all retailer accounts and deposit amounts on the tape.
The bank returns the tape and listing to the EBT Center after the deposit
information is entered into the ACH network. The EBT Center verifies the
accuracy of the deposit information by comparing the hard copy lﬁsting with

its own records of store deposits for the day.

Other Reconciliation Activities. Once they enter the ACH network,

deposits from the EBT demonstration are subject to the same reconciliation
procedures as any other fund transfers. Retailers reconcile BTT transaction
receipts with deposit information provided by their banks. The Food and
Nutrition Service reconciles retailer redemptions against drawdowns of 1its
letter of credit at 1its Regional Data Center in Minneapolis. FNS also
reconciles monthly issuances in the EBT system by comparing EBT Center reports

to information provided by PDPW.

Management Reports. In addition to reconciliation reports, the EBT

system produces a number of management reports. These include statistical
summaries of monthly activities, system trouble reports, and logs of problems

reported by retailers.

Managing Retailer Participation

Management of retailer participation under the EBT system is similar
‘to this function under the ATP/coupon system. The FNS Field Office in
Philadelphia authorizes new retailers and monitors compliance. Upon
authorizing a new retailer, however, the Field Office notifies the EBT Center
that =quipment installation can take place. Upon learning of a store closure

or disqualification, the Field Office notifies the EBT Center to remove the
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EBT equipment. Retailer management functions in an EBT system would normally
include investigatory visits to stores suspected of non-compliance with
program regulations. Because of the complex issues involved in establishing
EBT accounts for investigators, and because the demonstration system was
expected to operate for only about a year, no such visits were scheduled
during the original demonstration. With the extension of the demonstration,

investigatory visits were resumed.
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Chapter Three

CONCEPTUAL DESIGN OF AN OFF-LINE EBT SYSTEM

The first major question about an off-line EBT system is whether such
an approach is conceptually feasible: can one imagine a system built around
the principle of off-line authorization that would meet all requirements and

constraints of the Food Stamp Program?

This chapter addresses the question by describing in general terms the
system components and procedures needed to handle each function of a food
stamp issuance system, It is no surprise that the general conclusion is
affirmative: the previous feasibility study and most policy discussion in
recent years have assumed that the obstacles to an off-line system are
technological maturity and component costs, not conceptual feasibility.
Nonetheless, examining the individual functions suggests that designing an
off-line system will not be an easy, automatic application of the principles
underlying established systems. The Food Stamp Program context poses some

distinct design alternatives and important challenges to an off-line system.

Before examining how an off-line EBT system might perform individual
program functions, it is important to note three key features that distinguish
such an approach from a coupon-based or on—-line EBT system:

* available benefits take the form of an account balance
rather than a physical stock of paper coupons;

e the account balance resides on the recipient's benefit
card rather than in a central computer file; and

« a purchase using food stamp benefits involves electronic
interaction between the benefit card and a retailer's
terminal, but no immediate communication with an external
computer.

The assumption that the account balance resides on the recipient's
card deserves some elaboration. An off-line food purchase transaction must,
by definition, be authorized without immediate contact with a central com-
puter. Theoretically, this could happen by other means than carrying the
account balance in the card. The other approaches seem to entail unacceptable

costs or risks, however. For example:

23



Table of Contents

*+ Purchases up to a specified limit could be authorized
solely on the basis of verifying the recipient's eligibil-
ity. This is analogous to the procedure used in cff-line
commercial POS systems, and is equivalent tc allowing the
recipient to write a check against an unknown benefit
balance. In this approach, the Food Stamp Prugram would
bear the risk of authcrizing purchases for recipients who
had already used all their benefits. Neither the coupon
nor the on-line systems entail such risks.

+ Each retailer terminal could maintain information on all
recipients' benefit balances, with periodic transmissions
from a central computer to update the information. This
approach would lead to prohibitively high costs for
retailer terminals and communications, and still entail
some risk of overdrafts.,
Based on these considerations, the presence of the benefit balance on the

recipient card is taken as a fundamental element of an off-line EBT system.

It is difficult to describe a 'typical" off-line EBT system, because
none have yet been implemented and commercial payment systems offer no clear
parallel model. The following discussion therefore presents our best current
understanding of how an off-line system would be likely to carry out the five
major functions 1identified 1in Chapter 2. Where important atternative
approaches exist =-- and there are several -- they are noted and the

implications of the choice are discussed briefly.

A State implementing an off-line EBT system might contract with an
outside entity to operate some or all parts of the system, or might integrate
the EBT system with a commercial POS payment system. For simplicity, the
discussion below ignores these possibilities and assumes that the State
retains full operating responsibility. Alternative operating arrangements
would not change the basic logic of how the functions are performed, although

they would presumably affect system costs or performance.

Three general types of off-line systems have been defined, as indi-
cated in Chapter 1: the pure point-of-sale (POS) system, the system with
automatic coupon dispensing as well as POS transactions (POS/ACD), and the
multi-program POS system. The discussion below first describes how the pure
POS system would apprcach each issuance function, and then briefly highlights
the ways that the POS/ACD and multi-program POS approaches would differ from

the pure POS system.
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3.1 AUTEHORIZING RECTPIENT ACCESS TO BENEFITS

As in the on-line system, an off-line system authorizes recipients'
access to benefits by issuing a benefit card to each household and crediting
benefits to an account. In an off-line system, however, the account resides

in the card itself, rather than a central computer.

Issuing the benefit card. Several different card construction techno-

logies are potentially available for the benefit card, including standard or
non-standard magnetic stripe cards, chip cards, decrementing value (token)
cards, and optical memory (laser) cards. Chapter &4 describes these
technologies and discusses their varying advantages and disadvantages for an
off-line EBT system. For present purposes, we shall simply assume that the
card has some data storage capacity that can be read and rewritten by
machine. The card contains all information needed to authorize purchases off
line, such as identifying information, security information, and an account

balance.

The procedures for issuing the card are essentially the same as those
of the Reading system. Each household newly approved for food stamp benefits
receives a card. This occurs in the local food stamp office, either as part
of the certification visit or in a subsequent visit. Two situations could
call for a subsequent visit. First, the normal certification process may not
yield an eligibility decision until after the visit, so a follow-up visit is
the only way to avoid providing cards and training to some households who are
not found eligible. Second, a system might be designed with procedures for
card preparation or account initialization that take more than one day (for
example, cards might be sent to a central location for embossing). Either of
these situations could apply to on-line as well as off-line systems.
Similarly, when either type of system is first implemented, all on-going

households make a special visit to the office to receive their cards.

Local food stamp staff then take whatever steps are necessary to
prepare the benefit card. These might include lamination, especially if a
photo ID is used. Existing food stamp regulations require a phote ID in large
project areas (over 100,000 participants). For purposes of this discussion,
it is assumed that the photo ID requirement is linked to features of the
coupon issuance system and that alternative verification devices, such as a
PIN or biometric verification, could meet program requirements. Accordingly,

a photograph is not envisioned as part of the benefit card.
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Card preparation may involve embossing or printing the recipient's
name and account number on the card. It wil! also include placing the
machine-readable identification information on the card and establishing an
initial account balance. Tliis initialization process creates an electronic
record indicating the account status, identification and control information,

and the initial issuance amount.

The record of a new account initialization is transmitted to a central
computer. The central facility maintains an audit trail of all benefit
transactions for which the Food Stamp Program is directly responsible. These
data could be stored locally, but issuance records are more commonly

maintained at the State level.

New account records could be stored temporarily at the local office
workstation and transmitted to a central computer file in a daily batch
transmission of all such account activity. Alternatively, the initialization
and record transmission procedure could be carried out through an on-line
connection with the central computer. The choice is likely to depend on the
design of the State's existing data processing system (in particular, whether
new households are registered through on-~line transactions) and the extent to
which the EBT system is linked to the certification data system. In either
case, the recipient leaves the office with a card that can be used imrmediately

to buy food.

During card issuance, local office staff train recipients in using the
card. Recipients and/or their authorized representatives receive hands-on
practice 1in using the card as well as general information about how to

interact with the EBT system.

Crediting allotments. Once recipients have their benefit cards, each

new allotment must be credited to the account balance on the card. How to

accomplish this is a major issue in desigring an off-line system.

The most likely design involves an "issuance machine."” As in the
Reading system, each day the State prepares a file of all new regular or
special allotments. It transmits these data to the issuance machine, which
maintains a file for each household containing all allotments transmitted

during the month.
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In an issuance transaction, the 1issuance machine posts to the
recipient’'s card the combined vaiue of all outstanding allotments, and records
the amount and date of the last allotment credited. The amount and date are
recorded for security reasons. Other data could be substituted for this

purpose, such as a serial number of the allotment.

To obtain an allotment credit, the recipient inserts the benefit card
into the issuance machine, which verifies the recipient's identity and reads
the date and amount of the last allotment credited to the recipient's card.
It then examines its file to see whether any subsequent allotments have been
received. If so, it writes the latest allotment amount and date onto the card
and increases the «card's account balance by the amount of the new
allotment(s). The issuance machine stores a record of the transaction, and

sends this to the central computer during the daily transmission.

Crediting allotments to the benefit card will require security
procedures to prevent card tampering. For example, in addition to writing the
allotment amount on the card, the issuance machine could write an "offset" to
the allotment amount -- i.e., a number created by applying a secret algorithm
to the allotment amount. The algorithm would be changed periodically, perhaps
monthly. Before posting an allotment to a card, the issuance machine would

verify the legitimacy of the previous offset.

Several design decisions concerning the issuance machines involve a
compromise between system costs and convenience to the recipient. These
decisions, and the specific assumptions made for cost estimates in Chapter 5,

include:

* Number and distribution of issuance machines. Basic cost
estimates assume one issuance machine for each issuance
office existing in the current coupon system, This means
that recipients would have to travel the same distance to
get their allotments. Alternatives to this assumption are
considered in the cost analysis.

¢ Caseload covered by each issuance machine. Each house-
hold's issuance data are stored in the three issuance
machines located closest to the household's residence
(unless the project area has fewer than three issuance
machines). The recipient may have new allotments credited
to the card at any of these three machines, but not at any
others. This redvndancy assures the availability of
benefits when a machine is out of service.
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* Time period for allotment records in 1issuance machine.
When the issuance machine receives a new month's regular
allotment for the household, it destroys those records in
the household's file referring to the last regular
allotment and any prior allotments. The file retains any
supplemental or other allotments that have occurred since
the 1last regular allotment, plus the new regular
allotment. Thus the household has one month in which to
claim benefits issued in a regular allotment, and between
one and two months for a supplemental. This policy is
analogous to that in the ATP/coupon system, where regular
ATPs expire at the end of the 1issuance month and
supplemental ATPs are similarly valid for about a month.
The choice of an availability period for EBT benefits is a
matter of policy. Varying the pericd has only minor
implications for system design, affecting storage
requirements for issuance machines.

There are at least four major alternatives to the above approach to

crediting new allotments to the recipient card.

First, allotments for a complete certification period might be posted

to the recipient's card at certification, potentially eliminating the need for
issuance machines. The problem with this approach is that many recipients’
circumstances change during their certification period, increasing or reducing
their allotment amount or making them ineligible for further benefits. A
study of caseload dynamics in a large welfare office in the Chicago area found
that about 22 percent of the households experienced a change in allotment
amount in an average month, and another 7 percent stopped receiving

benefits.l

Thus, if several months' allotments were placed on the card at
certification, changes 1in circumstances would render about half cf the
allotments incorrect by the third month. Some changes require the recipient
to visit the food stamp office, but many changes result from mailed-in infcr-
mation, from telephone calls, or from information the food stamp office gen-
erates internally (e.g., through a computer wage match or a general change in
benefit levels). Without an office visit, no easy mechanism exists for
adjusting the allotment recorded on the card. Hence, the certification period
approach entails a risk that many people will use allotments to which they are

no longer entitled, or be unable to use some benefits to which they are

entitled.

Ljohn A. Kirlin and Sally R. Merrill, A Longitudinal Study of Parti-
cipation Patterns in the Food Stamp Program, Cambridge, Massachusetts: Abt
Associates Inc., 1985.
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The second approach modifies the first by adding a change list, a file
identifying households whose allotment has changed since the last posting to
their card. Issuance machines could maintain the file. (Alternatively, the
change list could be maintained in store terminals, avoiding the need for
issuance machines but adding substantially to terminal and communications
costs.) The recipient would visit an issuance machine at the beginning of
each 1ssuance month, The machine would instruct those recipients on the
change list to visit the food stamp office. For others, the machine would
simply '"release" the recorded allotment, crediting it to the account
balance. The drawback of this approach is that it increases the number of
recipient visits to the food stamp office =-- visits which involve relatively
high administrative cost as well as an additional burden to the recipient --
without substantially reducing issuance machine requirements from the level in

the basic design.

The third approach substitutes a screening function for a change list

in the issuance machine. The machine would ask the recipient a few questions,
such as, "Has your income changed since last month?" If any of the responses
indicate a potential change in eligibility or allotment, the recipient is sent
to the food stamp office. Otherwise the issuance machine simply credits the
pre-recorded allotment to the card balance. This approach avoids the need to
transmit allotment files to the issuance machines and to maintain the files,
reducing communications and equipment cost. Nevertheless, like the change
list approach, it generates additional visits to the food stamp office. It
has no easy means for posting changes generated internally by the food stamp
agency, however. Finally, the approach entails some risk that recipients will
deliberately give answers that allow their benefits to be posted. It is
unclear whether this risk differs from the risk of deliberate
misrepresentation in other procedures where recipients give information, such
as certification or monthly reporting. The level of risk may depend partly on
whether responses to the issuance machine query, plus the PIN entry, can

constitute a legal basis for fraud prosecution.l

lin legal actions concerning the use of a PIN in financial trans-
actions, the PIN has not been held equal to a signature as proof that the
individual conducted the transaction,
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A logical extension of the screening approach would include further

data collection and immediate determination of a revised eligibility status or
allotment amount. Ultimately, such an approach might replace paper-based
procedures for monthly reporting or interim change reporting. At present,
these procedures nearly always involve some eligibility worker action, such as
reviewing documents submitted as verification of reported income amounts,
although substantial progress toward automation has been accomplished. Thus,
this remote eligibility determination approach cannot be considered feasible

for the immediate future.

The three alternatives just described -- the certification period
approach, the change list approach, and the screening approach =-- all seem
less desirable than the basic issuance machine approach, given the current
nature of Food Stamp Program operations. These approaches are not considered

further in later chapters.

The final alternative approach to crediting allotments wuses a

disposable card. The disposable card could use either of two magnetic stripe

technologies, as discussed in Chapter 4. The disposable card contains a
single allotment's benefits. When those are used, the card 1s destroyed.
Color of the card stock, printed information, and other physical character-
istics can be changed periodically to reduce the threat of counterfeiting.

Either of two procedures could be used to generate the disposable card:

¢« Issuance machine. Issuance machines «could dispense
disposable cards. Each household would have a "permanent"
identification card and PIN, which they would use to gain
access to the issuance machine as in the primary approach
described above. Instead of posting the allotment to the
identification card, however, the issuance machine would
encode the allotment on one or more disposable cards.

* Mail-out. Disposable cards would be prepared at a central
location and mailed to recipients, just as ATPs or coupons
are currently mailed. One of the two card technologies
allows the disposable card to contain a PIN offset, which
would make 1t less vulnerable to mail theft than ATPs or
coupons., The no-PIN disposable card would be approxi-
mately as vulnerable as directly mailed coupons.

Both versions of the disposable card approach are generally consistent
with the structure of Food Stamp Program operations, and neither involves
obviously untenable security risks. Accordingly, these are explored further

in subsequent chapters.
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Lost and stclen cards. In an off~line system, recipients report lost

or stolen benefit cards to the local food stamp office, which replaces the
cards. Benefits remaining in the card's account balance are not replaced,
however. The recipient has no positive balance on the card until the next

regular or special allotment is 1ssued.

This policy differs from the Reading system, which closes the account

associated with the lost or stolen card and transfers any remaining benefits

Lo _a new account It ic eauivalent tn the conpon svstem nolicv. however. in I
| — - —————————

which lost or stolen coupons are not replaced.

If policy makers wished an off-line system to approximate the Reading
policy, a "hot 1list" approach could be used. Account numbers for lost or
stolen cards would be transmitted to hot list files in store terminals each
night; the terminals would reject any subsequent attempts to use those
cards. Adding this function would be quite expensive, however, because it
would require additional storage capacity in the store terminals and addi-
tional communications between those terminals and the central computer. A hot
list feature may also require retailers to keep the problem cards rather than
returning them to the user, a role that retailers have often resisted in

commercial systems.

A variation on the hot list approach would have retailer terminals
obtain on-line authorization for a subset of purchases. For example,
terminals might call for authorization for a random two percent of all
purchases. Alternatively, the probability of on=-line authorization could be
differentiated by value of purchase, by store, or by some other criterion.
Such measures would tend to limit the use of cards reported lost or stolen,
but would not guarantee that all the benefits on a particular card could not

be improperly used.

Another possible replacement policy would be to replace benefits based
on the amount a household would be expected to have spent since issuance. For
example, the average Reading household spent about 20 percent of their

allotment on issuance day, and 50 percent within four days of issuance.!

lsusan H. Bartlett and Margaret M. Hart, Food Stamp Recipients'
Patterns of Benefit Redemption. Cambridge, Massachusetts: Abt Associates,
Inc., May 1987.
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Thus, a household reporting a lost card four days after issuance might have
half of its benefits replaced. Such a policy would clearly be responsive to
recipient needs, but would substantially increase the program's vulnerability

to loss and abuse of benefirts.

Damaged and destroyed cards. Damaged and destroyed cards must also be

replaced. The food stamp office issues a new card to the recipient, crediting

the card with the balance remaining on the old card.

If the card is damaged in such a way that the remaining balance can-
not be read, the local office accesses account balance information 1in the
central computer file. This file shows the balance recorded on the recipi-
ent's card at the close of the previous business day (as discussed in more
detail later, the retailer terminal records the card balance after each trans-
action, and this information goes to the central computer as part of the
process for crediting retailers). Accordingly, the recipient must wait one
business day to obtain the replacement card to allow all outstanding transac-

tions to clear.

The benefit replacement procedure for unreadable cards depends tc some
degree on the nature of the account balance information maintained in the
central computer, which is discussed in Section 3.4, The main alternatives to

the above procedure are:

* Not replacing benefits on unreadable cards. This is more
stringent than the current coupon policy, which calls for
replacement of damaged coupons. In effect, it holds the
recipient liable for defects in card manufacture and for
card aging as well as for mistreatment of the card.

* Crediting the recipient with a standard amount rather than
referring to an actual balance. For example, the amount
replaced could be based on the number of days since the
allotment was 1ssued, as described above for lost and
stolen cards.

* Crediting the recipient with the known balance at the time
the problem is reported (which will be the previous day's
balance). This allows the recipient to have benefits
immediately, at the potential cost of some "extra" benefi:
lssuance.
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Coupon conversion. The off-line system allows recipients to convert

EBT to coupon benefits just as the on-line system does. The recipient
requests the conversion at the local food stamp agency. The worker deducts
the appropriate amount from the card balance and transmits a transaction
record to the central computer file, using the same equipment that initializes
cards. A corresponding amount of food stamp coupons is issued through any of

the normally allowed coupon issuance procedures.

Security. Many of an off-line system's defenses are similar to those
of the on-line system. Because the off-line system maintains the account
balance in the recipient's card, however, it has two wvulnerabilities that

differ substantially from those of the on-line system:

¢ Card tampering. Someone might attempt to alter a card in
such a way as to inflate the available balance. For
example, they might try to re-write the balance field
directly, to "protect" the issuance field or balance field
from being rewritten, or to emulate a legitimate issuance
or refund transaction.

* Counterfeiting. Someone might attempt to counterfeit a
card, either by duplicating an existing card with a sub-
stantial balance or by creating a card with a fictitious
account number and balance.

A successfully altered or counterfeit card could potentially be used
indefinitely, because an off-line system cannot close an account (assuming
that it does not incorporate a hot list or similar feature). Three general

kinds of countermeasures can be taken:

» User identity verification, through techniques such as the
PIN or biometric measurement, that link a particular card
to a particular user through partially secret procedures
(e.g., an algorithm stored in the terminal that creates a
number based on, but not equal to, the PIN). These
procedures also identify the card as legitimate by making
sure that the correct algorithm is used, thus preventing
alteration of the data stored in the card;

* Data encryption of key operational information on the
card, which means that information can only be entered or
altered by someone who knows the encryption key. The PIN
offset is an example of such encryption, and the technique
is potentially applicable to any data field with no more
special equipment than that required for the PIN; and
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* Features that add complexity to the physical card stock
and 1ts memory device, such as holograms, watermarks on
magnetic stripes, or ‘"hard-wired" codes in integrated
circuits; all of these features are used by individuals
(e.g., cashiers) cr by terminals to recognize legitimate
cards.

The nature of the countermeasures to be taken depends on the vulnerabilities
anticipated with the chosen card technology. For example, magnetic stripes
can be copied much more easily than the circuitry in a chip card, so more

stringent security measures will be used with magnetic stripe cards.

The security measures chosen will also depend on the value of food
stamp benefit losses that might be expected. Some perspective on this issue
may come trom estimates of losses with food stamp coupons. The most directly
analogous form of loss is coupon counterfeiting, which is estimated to amount
to less than one-hundredth of one percent of benefits, or about $.0025 per
household per month. This might be considered a lower bound on the possible
threat to an off-line system, however, because counterfeiting coupons is more
difficult than writing new information on a magnetic stripe. Losses due to
lost, stolen, altered, or counterfeit ATPs, estimated at about $.03 pér case
month in Reading, may serve as an upper bound estimate. Although these
estimates span a relatively wide range, they indicate that a security measure

costing more than a few cents per case month is unlikely to be cost-effective.

3.2 ALLOWINC RECIPIENTS TO USE BENEFITS

Normal purchases and refunds. A normal purchase transaction in an

off-line EBT system involves a recipient benefit card and a retailer ter-
minal. Although specific steps could vary from system to system, the general
procedure 1s as follows:

« The recipient inserts the benefit card into the card
reader.

* The recipient enters a Personal Identification Number
(PIN) on an attached PIN-pad, or carries out some anal-
ogous 1identification procedure.

« The terminal 1i1nteracts with the card to verify the user
identification. The actual verification may occur in the
card or in the terminal, depending on the card technology
and terminal design.
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e The terminal and card perform any other security
functions. For example, the terminal may determine
whether the account balance is encrypted with a key
appropriate to the last transaction date, or check for the
presence of a special code. These procedures depend on
the exact security measures chosen, which will vary with
card technology and the anticipated risk.

*» After verification, the purchase amount is entered. The
terminal (or card) determines whether the remaining bal-
ance is sufficient, and the terminal displays a positive
authorization or insufficient balance rejection message.
The latter may be followed by entry of a new purchase
amount .

» When positive authorization is received, the terminal and
card interact to deduct the amount of the purchase from
the account balance., The new account balance is written
into the card, using the current encryption procedures.

* The terminal creates a record of the transaction and
stores it in a file within the terminal or in a within-
store computer that holds data for all of the store's
terminals.

* An attached printer produces a two~part receipt with
information similar to that in the Reading system (e.g.,
date, time, retailer, amount of purchase, and remaining
account balance). The retailer retains one copy and gives
the other to the recipient.
Refund transactions involve essentially the same procedure, resulting
in a credit to the card's account balance rather than a debit. Additional
procedures may be required to protect the store, such as the Reading system's

requirement for use of a store manager's card.

Purchases and refunds may be performed at any retailer checkout sta-
tion equipped with a terminal. Although terminals are placed at virtually all
checkout counters in the Reading system, this is not actually required by
program regulations or the logic of the system. Regulations prohibit singling
out food stamp recipients for special treatment. Equipping all checkout
stations 1s only one way to meet the requirement, however. For example, a
store may have some 'cash only" stations and some accepting checks, food
stamps, and other forms of payment. The basic cost estimates presented in
Chapter 5 assume terminals at all checkout stations, but the analysis also
explores the implications of having only two terminals in multi-terminal

stores.
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Manually authorized purchases. A normal EBT purchase may be impes-

sible 1f either the store terminal or the benefit card fails to operate prop-
erly. In a store with more than one terminal, the transaction may be com-
pleted on a different terminal. A power outage might affect all of a store's
terminals, but many currently available terminals have a backup battery power
feature. Nevertheless, situations will inevitably arise in which there 1is no
functioning terminal, or the card malfunctions, and recipients can only use

their benefits through a manually authorized purchase.

One policy option would be not to allow manual transactions.
Recipients would either have to pay cash or not complete their purchase. To
use their benefits, they would go to another store in the case of a terminal
failure, or to the food stamp office in the case of a card failure. This
would be akin to the policy for damaged or mutilated food stamp coupons, which

requires the recipient to visit the food stamp office for a replacement.

Such a policy would be acceptable only if terminal failures and card
tailures were very rare. For example, 1in the Reading system, manual
transactions account for about 4 out of every 1,000 EBT purchases. An off-
line system might have to anticipate substantially fewer failures =-- perhaps
in the range of 1 per 10,000 purchases -- for a policy of no manual transac-
tions to be acceptable. Although an off-line system seems likely to require
fewer manuval transactions than an on-line system, it is unclear whether an
off-line system can achieve this level of reliability.l It depends on the
average number of transactions a card completes before failing, the average
number of transactions before terminal failure, and the average length of time
a terminal is out of service when it fails. Reliability issues are discussed

further in Chapter 4.

Because it is not clear that eliminating manual transactions would be
acceptable, the primary design reflected in the Chapter 5 cost estimates
incorporates a manual transaction procedure. The first part of this procedure

closely resembles that used in Reading:

lAlthough the Reading system produces no data on the reasons for
manual transactions, observers' rough estimates are that about one-fourth to
one-third of the Reading manual transactions resulted from central compuier
problems. If an off-line system eliminate all of these problems, but not
others, 1t would still have a manual transaction rate of about 3 per 1000
purchases.
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* The retailer telephones a service "hotline" and tells the
operator the recipient's name and case number {(visible on
the card) and the desired purchase amount.

* The operator checks the recipient's balance information
from the end of the previous day. The operator will
authorize purchases up to the balance amount or $35 in any
single day, whichever 1is smaller. (The $35 limit cor-
responds to the Reading policy, but could be set by policy
at another level.)

* The retailer fills out a three-part receipt, which the
recipient signs. The retailer gives one copy to the
recipient, keeps one, and sends one to the EBT Center.

When the EBT Center receives its copy, it generates a
transaction record for entry into the process that credits
retailer accounts.

Once the purchase has been authorized, some action must be taken to
make the recipient's card balance reflect the purchase. If the problem was
caused by a card failure, the recipient must visit the food stamp office to
get a new card. The card's balance is set at a lavel that includes the

manually authorized purchase.

For manual transactions occasioned by a terminal failure, the retailer
uses a special manual transaction recorder, which is essentially a limited-
function terminal. Manual transaction recorders would probably be used only
in stores with a single POS terminal. In stores with multiple terminals,
particularly if they have battery backup, it should be acceptable to assume
that the simultaneous failure of all terminals is no more likely than
simultaneous failure of the terminal and the manual transaction recorder in a

single-terminal store.

The manual transaction recorder reads the card and writes the amount
of the purchase in a location reserved for manual transactions. Depending on
the card technology, further interaction with a terminal may or may not be
necessary to adjust the account balance. For example, a chip card might have
the internal programming capacity to adjust the balance without further
terminal interaction. If necessary, the next time the recipient enters the
benefit card in a store terminal or issuance machine, the terminal reads the
manual transaction amount, adjusts the balance, and clears the manual

transaction field or indicates that it has been incorporated into the account

balance.
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This procedure for incorporating the manual transaction amount has
some undesirable features. It introduces another device in many stores. Zf
the device is rarely used, it may be lost or damaged and unavailable when
needed. Depending on card technology and the amount of intelligence ir the
manual transaction device, it may be difficult or impossible for this proce-
dure to handle multiple manual transactions without an intervening interaction
with a functioning terminal to adjust the balance. For example, assume that
only a single field can be reserved for recording the value of manual
transactions, probably because of limited data storage space on a magnetic
stripe. The manual transaction recorder writes the amount of the purchase
into that space, and the space is later erased when that amount is deducted
from the main balance. If two manual transactions occur in succession, the
second simply over-writes the first, and the first 1s never reconciled intc
the balance. To overcome this problem, the manual transaction device might
simply note that a manual purchase has occurred. When the card 1s next
entered in a retailer terminal or issuance machine, presence of this indicator
causes the terminal to enter an on-line mode, establishing a connection with
the central computer. The central computer transmits the accumulated value of
manual transactions to the terminal, which adjusts the balance accordingly

before proceeding with the normal purchase or issuance transaction.

It might not be necessary to allow multiple transactions. The Reading
policy puts no limit on the number of manual transactions, capping cnly the
total daily value of such transactions. The ability to make successive manual
purchases would only rarely be important in an off-line system, however. An
example would be a recipient living in a remote area, with convenient access
to Just one store, when that store's terminal is out of service for several

days.

Another undesirable feature 1s that there is no automatic enforcement
of the requirement for the retailer to use the manual transaction device. It
the retailer neglects this part of the procedure, the recipient will enter an
overdraft situation simply by using the benefits remaining in the card

balance.

One alternative to the manual transaction recorder would require the
recipient to visit an 1issuance machine to reconciie the manual transaction.

The EBT Center, after authorizing a manual transaction, mails the recipient a
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letter saying he or she must take the benefit card te an issuance machine to
have the manual transaction recorded. (A less forceful way to convey the
requirement would be to have the manual transaction receipt instruct the
recipient to go to an issuance machine the next day for the adjustment.)
Manual transaction adjustments in this design would be transmitted to the
issuance machines daily, along with issuance information. The recipient can
still enter an overdraft situation, however, by spending the remaining balance

before receiving or responding to the notification.

With any of these approaches, any overdraft created by the manual
transaction might be subtracted from the next issuance, if any. This suggests
another option: rather than requiring a specific action to incorporate the
manual transaction intoc the card policy, the system might automatically apply
the wvalue of all manual purchases to subsequent allotments. Current
regulations prescribe procedures for recovering the value of overissuances
from subsequent allotments, and this might be considered equivalent. The
recovery process is quite cumbersome, however, requiring advance notification,
a fair hearing process, and special reporting procedures. Moreover, the
limits posed in the existing policy might be too low to allow full recovery of
the overdraft, depending on how frequently manual transactions occur, how high
a limit is placed on authorizations, and which regulations are considered

1 All approaches that involve reconciling manual transactions at

applicable.
issuance entail a risk of benefit losses when recipients make manually

authorized purchases in their last month of participation.

For cost estimation purposes, the procedure involving the manual
transaction device is incorporated in the basic system design. This reflects
an assumption that the extra cost of the device will be more acceptable than

the extra risk of benefit loss inherent in the other approaches. Chapter 5

lRegulations identify three situations in which benefits may be
recovered from households through reducing future allotments: inadvertent
household error, administrative error, and intentional program vioclation. The
highest limit on the recovery amount applies for intentional program viola-
tions, and amounts to the greater of $10 per month or 20 percent of the
allotment. For inadvertent household error, the limit is $10 or 10 percent,
and recovery in the case of administrative error must be negotiated with and
acceptable to the household. Households also have the option of paying off
claims in a lump sum, either in cash or in benefits.
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also explores the implications of selecting a policy of no manual

transactions.

Balance information. Normal purchase receipts indicate the recipi-

ent's balance remaining after the purchase. The Reading experience indicates

that this will be recipients' most important source of information.
P p

In an off-line system, issuance machines and terminals at checkout
stations also have balance inquiry functions. Recipients can take their cards
to the food stamp office, which has equipment to read them and show the
balance. In addition, balance-only terminals can be located in stores with

large volumes of food stamp transactions, as in Reading.

Unlike the Reading system, an off-line system cannot incorporate a
telephone 1inquiry for the current balance. Because the actual amount

available at a given moment is recorded only on the card, the balance can be

determined only by an interaction that reads the card. Recipient balance
information may be centrally maintained, but it will always reflect the
balance at the end of the previous business day. Thus a telephone inquiry
would resemble an inquiry about a checking account balance, in which the bank

has no information about checks that have been written but not yet cleared.

Particular technolopical choices could make additional information
avallable to recipients. Chip cards currently in the prototype stages of
develcpment offer an internal power supplv, a keyboard, and a display. These
cards couid display the current balance without interacting with a terminal.
Terminals for disposable cards theoretically could be constructed to print the

balance on the card after each transaction. Neither possibility is assumed 1in

the basic system design, however.

Recipient and retailer account problems. Recipients who have some

problem with their EBT account (e.g., they believe their balance is incorrect)
go to the food stamp office. The nature of the resolution process depends on
the system's design for data capture and storage, which is covered in some

detail below in the discussion of reconciliation procedures.

The Reading system includes a "hotline" service for retailers. They
call this number to obtain manual transaction authorizations, to report egqulip-
ment problems, or to obtain deposit informarion or report deposit problems.

Other systems might use a different organizational approach, such as having
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the retailer call different points for each function, but any system must
provide a means for retailers to obtain the needed service. Cost estimates

assume that the hotline service is configured as in Reading.

3.3 CREDITING RETAILERS FOR BENEFITS ACCEPTED

Two quite disparate approaches exist for crediting retailers. One
resembles the Reading approach and the settlement process in most commercial
POS systems, accumulating transaction information at a central point and
initiating electronic funds transfers from that point. The other looks more
like the coupon system, with retailers filing claims with their local banks.

The two approaches are described below.

Centralized settlement. In the centralized settlement approach, each

retailer terminal is equipped with a modem and is served by a dial-up tele-
phone line (assuming the retailer has telephone service). At a specified time
each day, probably in the low-volume evening hours, the central EBT computer
polls all terminals in the network. (Alternatively, retailers can be respon-—
sible for initiating the telephone calls at a convenient point in their
operating cycle, such as the close of business or a shift change.) Each.
terminal transmits the file of transaction records it has accumulated during
the day, and erases the file to begin again. If a terminal reaches a speci-
fied portion of its file capacity before the polling or retailer-initiated
transmission occurs, the terminal itself initiates a connection and uploads

the accumulated records.

Some retailers have no telephone service, either because none is
available in the area or, more commonly, because it is not necessary oOr
practical for the business. In Reading, the initial examination of 105
establishments requesting EBT equipment showed that 17 had no on-premises
telephone service and another 3 had only pay telephones, Most of these were
small stores or produce stands in a farmers' market, where telephone service
could be installed even though the business had not previously needed it. One
was a milk delivery company with a fleet of eight trucks for which normal

telephone service was infeasible.

For retailers who have no telephone service, an off-line EBT system
might have terminals capable of writing transaction records onto a portable

storage medium, such as a cartridge tape. The retailer sends or takes the
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transaction file to a local transmission point, probably a bank or the local
food stamp office, or perhaps the EBT center. Retailers may deliver files at
any time, as often as they choose. The transmission point has a workstation
equivalent to a retailer terminal, which reads the retailer's file, estab-

lishes a connection with the central EBT computer, and uploads the data.

Once transaction data are accumulated, the central computer totals
each retailer's transactions. Theoretically, the retailer terminal could
total the transactions and transmit only the total to the central computer.
This would yield savings in communication and central data processing costs,
but would substantially reduce the controls on retailer abuse. Because these
controls would be less stringent than the current coupon system, where the
retailer must present coupons as evidence of transactions completed, it 1is

assumed that transmitting only summary data would be unacceptable.

The EBT Center formats transaction summaries to meet the requirements
for electronic funds transfers through the Automated Clearing House (ACH) net-
work., The resulting file is delivered or transmitted to a financial insti-
tution that acts as ACH interface. The transfers move funds from the inter-
face bank's account to the retailers' accounts at their local banks, and the
interface bank requests a corresponding transfer from USDA to cover the

deposits.

As an alternative to the ACH, a local bank could pertform a clearing
function. All banks with participating retailers would establish accounts at
the clearing bank, which would transfer funds directly into those accounts.
The clearing bank would then proceed with the wire funds transfer request, or
USDA could establish an account at the clearing bank, which would then

transfer funds directly from the USDA account to the destination accounts.

Decentralized settlement. With decentralized settlement, all retail-

ers have terminals equipped with portable storage devices, 1ik2 the no-
telephone retailers in the centralized settlement design. However, the

settiement process resembles the flow in the coupon redemption system.

Retallers take their transaction files to their local bank. The bank
reads all retailer files and copies them to a magnetic tape for overnight
transmission to the Federal Reserve Bank (FRB). The FRB totals the

trarsactions 1in each retailer file for each bank, and creates an ACH deposit
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item to that account. The FRB transmits the ACH items to the bank, and the
bank accordingly posts credits to the retailers' accounts. Retailers are
normally credited two banking days after delivering the transaction files to
the bank. The FRB obtains funds from the USDA Treasury account equal to the

total of the ACH items for all retailers in all banks.

A slight variation on this approach would have the banks credit
retailers immediately upon reading the transaction files, and then request
reimbursement from the FRB. This mirrors the most common practice in the
coupon system, and differs from the first approach only in that the banks,
rather than the retailers, bear the cost of the "float," or foregone interest

on the funds in the period between the sale and the deposit.

Decentralized settlement offers some opportunity for cost savings to
the Food Stamp Program, in that communications and processing costs at the EBT
Center are reduced. Some communication between the store terminals and the
EBT Center are still needed to control the terminals' programming (e.g., to

change the encryption keys each month),

The cost savings with decentralized settlement are achieved mainly by
transferring settlement functions to retailers and banks, and thus may not
represent a reduction in the overall cost to society of operating the
system. Moreover, decentralized settlement makes it more cumbersome for the
EBT Center to obtain data on purchase transactions, which limits the types of
reconciliation that can be performed, as discussed below. For these reasons,
centralized settlement is assumed in the basic cost estimates developed in

Chapter 5, although the implications of a decentralized approach are explored.

Security features. Data encryption or message authentication are

important components of both settlement approaches. In the centralized model,
the communication that uploads transaction data must be protected. Where
portable storage devices are used, special procedures are needed to ensure
that the transaction files are not copied or altered. For example, the
retailer terminal may use a secret algorithm to create an offset to the
transaction amount as part of each transaction record; each transaction can
then be validated as being generated by a legitimate terminal. Reconciliation
is also a central element of security in both settlement approaches, as

discussed in the next section.
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3.4 RECONCILIATION AND MONITORING

The coupon system and the Reading EBT system occupy opposite ends of a
spectrum of data availability and reconciliation capacity. The coupon system
records coupons issued to recipients and coupons redeemed by retailers, but it
has no information on the intervening process and no capacity to reconcile
lssuances against redemptions. The Reading system produces a record of every
step in the flow of benefits, from agency to recipient to retailer to bank,

and can fully reconcile issuances against redemptions.

An off-line system could be designed with capabilities similar to the
coupon system, similar to the Reading system, or somewhere in between. This
section illustrates the options by describing three scenarios: a "full
reconciliation" design comparable to Reding; an intermediate 'last balance"

design; and a ''no balance" design analogous to the coupon system.
All three off-line designs produce four types of data:
« Allotment records. The State creates allotment records as

the first step 1in the issuance process. These are the
origin of the files sent to the issuance machines.

* Issuance records. When an 1ssuance machine credits a
recipient's account, it creates a record of the transac-
tion and subsequently transmits it to the EBT Center. It
would be logically possible to design a system without
this feature, because the interacticon of the card and the
issuance machine protects against duplicate issuance.
Omitting this feature, however, means that the program
would not know the value of food stamps it issues or which
recipients claim their benefits and which do not. In
fact, 1t would not know the total number of households
actually participating in the program. Because this level
of information is present even in the coupon system, and
because audit trail regulations appear to require the
program to maintain records for all transactions in which
it 1s directly involved, issuance records are assumed to
be mandatory.

st




Table of Contents

information about how many allotments had been credited to
the household's card since the card was issued.

* Purchase records. The retailer terminals capture informa-
tion on electronic purchases and refunds. This is more
than the minimum logical requirement for settlement, as
terminals could be programmed to retain only a running
total of the wvalue of <transactions since the last
settlement transmission. This would be analegous to the
total on a Redemption Certificate in the coupon system,
but in that system the retailer presents the coupons as
evidence that the total 1is correct. Not capturing
individual purchase data means that, apart from the design
of the terminal itself, the system has no protection
against _inflated redemptions due to terminal error,
tampering with the terminal, or fraudulent transaction
entries. Accordingly, we assume that data on individual
purchases must be captured.

Manual transactions, coupon conversions, and other special
transactions also produce individual records. These are
required for audit trail purposes, because the State
(i.e., the local office or the EBT Center) is responsible
for these transactions. -

+ Deposit records. Each funds transfer to a retailer
account (in centralized settlement) or each local bank
credit for a retailer's food stamp deposit (in decentral-
ized settlement) generates an individual record. These
records are analogous to the record of Federal Reserve
Bank transfers to local banks in the coupon system.

Given that any off-line system contains all four types of data, the

main differences lie in where the data go and how they are used.

Full reconciliation. The EBT Center could use issuance and transac-

tion records to maintain a "synthetic balance" for each recipient's account.
That is, when each day's transaction data arrive from the issuance machines
and POS terminals, the computer can construct a recipient's balance by taking
the previous day's balance, adding the value of issuances and other credits
received, and subtracting the value of purchases and other debits. This would
require a file structure and data processing system somewhat analogous to that
of the Reading system, in that an account would have to be maintained for each
household and each transaction would have to be posted to the appropriate

account,

A recipient's synthetic balance after a particular transaction might

differ from the balance on the card, for a vaciety of reasons. For example, a
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grocer might neglect to enter a manual transaction through the manual transac-
tion reccrder. The card balance might be incorrect due to card failure or
tampering. The synthetic balance might be incorrect because of a processing
error, such as duplicating or deleting a transaction. An incorrect synthetic
balance does not necessarily indicate a true problem, but an incorrect card
balance implies a risk of loss. If the card balance is incorrectly high, the
Food Stamp Program stands to lose that amount of benefits. An incorrectly low
balance represents a potential loss to the recipient. Comparing the card
balance to the synthetic balance will identify all "out-of~balance" accounts,
including any fictitious account numbers that may have been established on
counterfeit or altered cards. If examining the transaction history for an
out-of-balance account does not yield reconciliation, the EBT Center transmits
information to the issuance machines. When the card is next inserted in an

1ssuance machine, the recipient is instructed to go to the food stamp office.

Complete reconciliation requires knowing the balance on the card. To
achieve this, each issuance and purchase transaction must not only write the
post—transaction balance onto the card, but also record it in the transaction
record that will be transmitted to the EBT Center. This allows comparison of
the synthetic balance to the card balance at any point in the recipient's

account history (with a one-day lag).

Although recipient accounts could be reconciled daily, less frequent
reconciliation would reduce costs with little expected loss in value. With
less frequent reconciliation, the only daily balance update would be in a
"current card balance" file. This file would contain the card balance as of
the last known transaction (i.e., the last issuance, purchase, or other
transaction that has been transmitted to the EBT Center). The current card
balance file would be used to authorize manual transacticns and to replace

benefits tor damaged or destroyed cards.

Periodically, probably in the week before issuance each month,
transaction data would be used to compute each recipient's synthetic balance
as of a selected date, taking account of all transacticns since the synthetic
balance was last computed. The new synthetic balance would be compared to the

card balance for the same date.

Detailed transaction data would be accessible on-line for one wmonth,

and could be used during that period to resolve client or retailer problems

46



Table of Contents

with their accounts. After one month, transaction data would be archived on

tapes or microfiche.

Full reconciliation is facilitated by a centralized settlement
approach, but can be accomplished with decentralized settlement. Full recon-
ciliation requires all transaction data captured in the retailer terminals to
be forwarded to the EBT Center. This occurs automatically with centralized
settlement. In decentralized settlement, the bank would send a copy of the
retailer files to the EBT Center in parallel with its transmission to the
Federal Reserve Bank. This leads to some delay in performing
reconciliation. It also creates an additional source of discrepancies if some
retailers delay in taking their transaction files to the bank, because the
synthetic balance created as of a particular date may not include all
transactions. This problem could be common, as a number of smaller retailers

in Reading deposit their food stamp coupons only once a week.

The full reconciliation approach includes performance of the following
primary reconciliations, all of which are roughly comparable to reconciliation

performed in the Reading on-line system:

» Issuance reconciliation. Each month, allotment records
(i.e., allotments authorized) are compared to issuance
records (i.e., amounts credited to recipient cards) for
each household. System totals for allotments transmitted
from the State to the EBT Center are compared to total
allotments transmitted to issuance machines on a daily
basis.

*+ Deposit reconciliation. Each retailer's purchase records
and deposit records are reconciled monthly. System totals
for purchases and deposits are compared daily. In
addition, total deposits are compared to total transfers
from USDA daily.

* Account balancing. Each recipient's account is reconciled
monthly by comparing the synthetic balance and the card
balance, as described earlier. Based on this reconcilia-
tion, it is possible to describe total system activity in
terms of benefits issued, benefits redeemed, and benefits
outstanding in account balances.

Last balance. The last balance design is very similar to the full
reconciliation design, but no transaction data are maintained on-line and

synthetic balances are not created.

47



Table of Contents

Data from retailer terminals flow to the EBT Center as in the full
reconciliation system, The EBT Center r:ads the data to summarize retailer
transactions and to update a current card balance file. The transacticn data
are immediately archived on tape or microfiche. Like the full reconciliation
approach, a last balance design can be used with decentralized setrtlement, but
1s easier with centralized settlement because the requisite data already flows

to the EBT Center for other purposes.

Issuance reconciliation and deposit reconciliation are essentially the
same in the last balance approach as in the full reconciliation approach. No
recipient account balancing is performed, however, which also means that total
issuances cannot be reconciled against total redemptions. The system does not
identify out-of-balance cards unless a recipient reports a problem with the

card.

As in the full reconciliation design, the current card balance file 1s
used to authorize manual transactions and replace benefits on damaged or

destroyed cards.

Reciplent account balance problems in this design may be resolved by
elther of two procedures. Archived data may be retrieved, although probably
with a lag of one or two working days. If the system uses chip or laser
cards, 1individual transactions can be recorded on the card, and problem reso-
lution can be accomplished without recourse to other data except when the

cards are damaged.

Most retailer problems will be resolved on the basis of the totals
generated by the EBT Center and the retailer records (receipts for individual
transactions, totals for shifts or other intervals). Occasional reference to

archived records may be needed.

No balance. 1In the nc balance design, purchase data does not flow te
the EBT Center. Accordingly, a no balance approach is likely to be chosen
only in combination with decentralized settlement. Banks would send retailer
files to the Federal Reserve Bank, which would credit the banks and then
transmit the files to the FNS Minneapolis Computer Service Center (MCSC).
MCSC would perform some reconciliations and archive the data after performing

i1ts monitoring analyses.

The no balance design includes the same two reconciliations as :the

last balance design (issuance and deposit reconciliation). The only differ-
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ence is that retailer-level deposit reconciliations are performed by the
Federal Reserve Bank and MCSC rather than the EBT Center. The FRB and MCSC
would have the data necessary to perform these reconciliations in the full
reconciliation and no balance designs as well. If the EBT Center has the
data, however, it would probably perform the transaction-level reconciliations
because it has the easiest access to recipients, retailers, and operating
information that may be needed to resolve discrepancies. As in the last
balance design, the no balance design does not reconcile total issuances with

total redemptions, nor does it identify out—of-balance accounts.

In addition, the no balance design does not provide an account-
specific basis for authorizing manual transactions or replacing benefits in
damaged or destroyed cards. Policy options for performing these functions

without account balances were described in Section 3.1l.

Recipient and retailer account preoblems would not be resolved by
reference to archived transaction data, except in extraordinary circumstances
(e.g., litigation). With chip or laser cards, the transaction history on the
card would be used for problem resolution. Retailer problem resolution would

be based cn retailer records and deposit reconciliation data.

The basic cost projections in subsequent chapters assume a full recon-
ciliation approach, because this approach offers maximum protection to the
program and maximum convenience to recipients and retailers. The costs of the
no balance approach are also explored; the last balance system would be

expected to have costs in between the other two approaches.

3.5 MANAGING RETAILER PARTICIPATION

The off-line system involves essentially the same activities as the
on~line system for managing retailer participation. FNS, through its Regional
and Field Offices, authorizes and de-authorizes retailers. In an EBT system,
FNS notifies the State of each such action sc that newly authorized stores can
be equipped and trained, and equipment can be removed and accounts closed for
stores no longer authorized. Retailers participating in an EBT system also
need equipment maintenance and supplies, a means to report problems or request
manual authorizations, reconciliation data, and a procedure for resolving
deposit problems. All of these functions have bezn discussed in previous

sections.
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3.6 THE POS/ACD APPROACH

The discussion thus far has described a "pure'" POS EBT system -- that
is, a system in which all food stamp benefits are redeemed through electronic
transactions at the point of sale. An alternative approach would allow some
benefits to be redeemed as traditional paper coupons, while others are

redeemed through electronic POS transactions.

The POS/ACD approach could be of interest for several reasons. First,
retailer terminals could be placed only 1in the higher-volume stores,
potentially resulting in cost savings. Second, the POS/ACD system would offer
recipients the choice of redeeming their benefits through either coupons cor
electronic purchases, depending on which medium was more convenient and
comfortable to them. Finally, a POS/ACD approach could be considered a
transitional measure. It could be used at the borders of an EBT area to allow
recipients to shop in stores outside the area, or it could support a stagzed
implementation strategy in which stores are only gradually equipped for

electronic transactions.

The key feature of the POS/ACD system is a machine that dispenses
coupons, much like the widely used automated teller machines that bank debit
card holders use to obtain cash. The coupon dispensing machine would logic-
ally be combined with the issuance machine, so recipients would visit the
machine either to have their new allotment credited to their card or to draw

out part of thelir existing card balance in coupons.

The main differences between the pure POS and the POS/ACD approaches

to performing the five basic functions are summarized below.

Authorizing recipient access to benefits. The recipient's benefit

card in the POS/ACD system is 1identical to that in the pure POS system.
Procedures and options for issuing the card, crediting allotments to the card,

and handling lost or stolen cards are the same as those described above.

Reciplents may choose at any time to obtain coupons with any or all of
the benefit amount shown in their card balance. Recipients insert their card
into the ACD/issuance machine, enter their PIN, and enter the amount of
coupons they wish to obtain. The machine dispenses coupon books with the
appropriate values, and prints out a receipt showing the amount of coupons

tssued and the amount of benefits remaining in the card balance.
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Because the smallest denominaticn of coupons is $1, recipients may

obtain coupons with even dollar values only.l

If a recipient has $3.75
remaining on the card, only $9 in coupons may be obtained from the issuance
machine. A recipient mecving from the area served by the POS/ACD system may go
to the local food stamp office to convert all remaining benefits to coupons,

as in the pure POS system.

The coupon dispensing element of the POS/ACD system implies some
additional requirements for FNS and the State food stamp agency. FNS must
contract for printing and distribution of coupons, as in the current coupon
system. The State agency must keep the ACD/issuance machines stocked with
coupons, which involves ordering the coupons, warehousing them, and resup-
plying the machines as necessary. This will require a data system providing
daily information en machine inventory levels and expected demands based on

past usage patterns.

Allowing recipients to use benefits. Recipients use their benefits

either through coupon purchases, as in the coupon system, or through elec-
tronic transactions as in the pure POS system. A POS/ACD system might provide
equipment for electromic transactions to only a subset of the retailers
authorized to participate in the Food Stamp Program. For example, retailers
with small volumes of food stamp transactions or retailers without telephones
might not be equipped. In this situation, recipients could make electronic
purchases only at the equipped locations, but could redeem coupons at any

participating establishment.

A POS/ACD system might not use a manual authorization procedure when
electronic POS transactions could not be completed. Rather, recipients might
be required to visit an issuance machine to obtain coupons to pay for their

purchase.

Crediting retailers for benefits accepted. The POS/ACD system must

credit retailers both for coupon benefits and for electronic benefits they
accept. Although the requirement for dual crediting systems is novel, the

crediting procedures themselves are identical to those in the current coupon

15 POS/ACD system could be designed to dispense coupons in larger
increments, such as $10. This might allow some economies in issuance machine
design. It would be more inconvenient for recipients, however, especially
those who would otherwise shop exclusively at stores that happen not to be
equipped for electronic transactions.
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system and the pure POS EBT system. Settlement for POS transactions may be

either centralized or decentralized, as in the pure POS system.

Reconciliation and monitoring. The POS/ACD system performs the same

reconciliation and monitoring functions as the pure POS system, but also

appends some procedures for reconciling coupon redemption.

The POS/ACD system generates records of three kinds of individual
recipient transactions: allotments credited, coupon disbursements, and POS
purchases (and refunds). These records are sufficient to maintain synthetic
balances for recipient accounts, if the full reconciliation approach 1is
preferred. The synthetic balance represents only the benefits remaining on
the recipient's card; however, it does not count any coupons the recipient has
obtained but not yet spent. This means that issuances cannot be fully
reconciled against redemptions, either for an individual recipient or for the
system as a whole. The full reconciliation approach therefore has slightly
less value than it has in a pure POS system. Both the last balance and the no
balance approaches to account maintenance are viable options in the POS/ACD

system, with no difference from their characteristics in a pure POS system.

The POS/ACD system must also adopt some current coupon system pro-
cedures for reconciling and monitoring redemptions. These procedures are
based on the Redemption Certificate that the retailer ccmpletes and the Food
Coupon Deposit Document filed by the bank. As in the coupon system, these

procedures provide no record of individual recipient purchases.

Managing retailer participation. Managing retailer participation in

the POS/ACD system 1s almost the same as in the pure POS system. The only
difference is that retailers must be trained in accepting coupons as well as

electronic benefits.

3.7 THE MULTI-PROGRAM POS APPROACH

In discussing both the pure POS EBT system and the POS/ACD system, we
have assumed that the system serves only the Food Stamp Program. Alterna-
tively, the system could be designed to serve other public programs as well.
These might logically include other public assistance in which food stamp
recipients frequently participate, such as Ald to Families with Dependent
Children (AFDC), Ceneral Assistance (GA), Medicaid, the Supplemental Food

Program for Women, Infants and Children (WIC), and others. A multi-program
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approach could present an opportunity for the Food Stamp Program to share some
EBT system costs with other programs, and might offer recipients some addi-
tional convenience because of the need to learn fewer procedures or keep track

of fewer documents.

The mix of programs served in a multi-program POS system could obvi-
ously vary from State to State, depending on what programs are offered, the
administrative structure of the programs, their level of automation, and the
policy objectives of the State. Which programs the system serves will deter-
mine a number of aspects of system design, such as how many terminals of what
type are needed in what location. For discussion purposes, however, we assume
the system includes the AFDC, GA, and Medicaid programs. These programs over-
lap substantially with the Food Stamp Proétam in terms of households served

and local administrative structure.

Is is natural to consider including WIC in the group of EBT-linked
programs because most WIC recipients also receive food stamps and, like food
stamps, WIC benefits are redeemed in grocery stores. WIC benefits, however,
resemble "prescriptions" for certain amounts of certain types of food. A WIC
purchase therefore requires matching particular items in the purchase with the
particular food types and quantities on the prescription. Vendors are
reimbursed by submitting to the State documentation of the items sold and
prices charged. Fully automating this process would require electronic
scanners and complicated coding systems to relate many items in a store's
inventory to the WIC food categories. Because of the high cost of scanning
equipment, which many WIC-authorized stores do not have, this application 1is
not considered feasible. A partially automated system is also conceivable, in
which cashiers would enter a product identification code, quantity, and price
for each WIC item into the EBT terminal. This approach places a substantial
burden on the cashier, which would probably make it unacceptable to many
retailers. Based on these considerations, WIC is not included in the multi-

program systems explored in Chapter 5.

The general concept of the multi-program POS system is that a house-
hold would receive a single card to authorize access to benefits in all of the
participating programs. Households could use food stamp benefits or benefits
from cash assistance programs (AFDC and GA) to buy food at terminals in

participating food stores. They could obtain cash frem cash machines using®
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their AFDC or GA benefits, and they could be authorized for medical services

by health care provider terminals.

The remainder of this section briefly describes how the multi-program
POS system approaches the five basic issuance system functions. It describcs
the system from the perspective of the Food Stamp Program, focusing on the
ways the multi-program system would differ from the pure POS approach. It
does not attempt to specify in detail the configuration of those parts of the

system that serve only the other assistance programs.

Authorizing recipient access to benefits. The access card in the

multi-program system contains the same Primary Account Number and PIN offset
as in the pure POS system. Food stamp information on the card is also identi-
cal. In addition, the card contains data fields for AFDC and GA equivalent to
the food stamp fields for issuance and balance information. For Medicaid, the
card contains at least an indication of the household's current eligibility

status, and it may identify eligible case members.

Card issuance procedures will depend on the extent tc which certifica-
tion operations are integrated at the local office l2vel. For example, where
a "generic" worker handles all programs, a recipient may fill out a single
application form, receive the card already activated for all programs, and be
trained 1in using it for all programs in a single training session. Where the
programs are separately administered, however, the recipient may have to apply
separately for food stamps. If the recipient has not already been approved
for other forms of assistance, the food stamp worker issues the EBT card as in
the food-stamp-only system. If the recipient already has an EBT card 1ssued
by another program, the food stamp worker simply posts the initial tood stamp

allotment onto the card and the recipient is immediately able to use it.

The recipient visits the issuance machine to obtain each food stamp
allotment, as in the pure POS system. The only difference is that the same
visit serves also to post AFDC or GA benefit amounts and current Medica:d
eligibility status to the card. Procedures for lost, stoien, and damaged
cards are the same as with pure POS, although benefit replacement policies
could differ in the other programs (e.g., AFDC benefits might be replaced evan

if food stamp benefits are not).
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Allowing recipients to use benefits. Recipients use their food stamp

benefits in the multi-program POS system just as they do with pure POS. All

electronic and manual transaction procedures are the same.

Recipients with AFDC or GA benefits may use them in food retailer
terminals as if they were food stamp benefits, but without restrictions on
what items may be purchased. These programs' benefits will presumably be
usable at other types of terminals as well, such as cash dispensers (probably

ATMs) and perhaps POS terminals at other retail locations.

For the Medicaid program, the system assumed here performs only an
authorization function. The recipient's card is inserted in the health care
provider's or pharmacy's terminal and the recipient enters the PIN. If the
PIN is correct, the terminal computes an authorization number (probably using
an algorithm that combines the PIN offset with scme other information, such as
the terminal identification number or the date). The provider uses the

authorization number on the normal Medicaid claim forms.

More extensive Medicaid applications can readily be conceived, in
which the EBT system is used for filing claims or for maintaining medical
history information. Such applications could have impiications for the choice
of a benefit card technology, because they would probably require more data -
storage capacity than normal magnetic stripe cards offer. They would also
have implications for the design of the Medicaid terminals and the flow of
information, but these factors would not affect the parts of the system

visible to the Food Stamp Program.

Crediting retailers for benefits accepted. Food retailers are

credited in the multi-program POS system through the same procedures used for
centralized settlement in the pure POS system. Decentralized settlement is an
unlikely option for the multi-program system because of the need to sort the
various types of transactions that may occur at the grocer terminal (food
stamps, AFDC, or GA) and get the data to the appropriate program. Thus,
transaction data are transmitted each day to the EBT Center from all terminals
(except Medicaid-only terminals). The EBT Center totals the wvarious types of
transactions, initiates the appropriate funds transfers, and passes trans-

action data on to the various programs' data centers.
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Reconciliation and monitoring. Food stamp reconciliation and monitor-

ing procedures in the multi-program system are identical to the pure PCS
system. The full range of account balancing options -- full reconciliation,

last balance, or no balance -- is available in the multi-program environment.

The focus of reconciliation responsibilities may vary according to the
division of functions between the EBT Center and the data centers supporting
the participating programs. In its smallest role, the EBT Center would be
little more than a routing agent. The food stamp data center, and those for
the other programs, would send a daily list of allotments to the EBT Center,
which would transmit the appropriate files to the 1issuance machines.
Similarly, the EBT Center would obtain transaction data from the 1issuance
machines and POS terminals (except Medicaid terminals), sort the data by
program, and send each program's data to the appropriate data center, which
would perform the necessary reconciliation and file maintenance activities.
At the other extreme, the EBT Center could perform for all programs all of the
functions described previously in the food-stamp-only context, althcugh
Medicald reconciliations would include only issuance reconciliation. This is
most likely where State-level operations for the various participating
programs are already relatively highly integrated, especially in the area of
data processing. In less integrated situations, differing procedures are more
likely to cause 1individual programs to want separate control over file

management and reconciliation operations.

Managing retailer oparticipation. The multi-program EBT system

includes a variety of establishments other than food retailers, and an indi-
vidual establishment could potentially be authorized to accept benefits from
any one or combination of the participating programs. Thus, although each
program continues to authorize and de-authorize particular establishments, a
single entity is responsible for equipping, training, and servicing them. Ffor
the Food Stamp Program, this might imply a difference in organizational
responsibility but no difference 1in the actual procedures for managing

retailer participation.

3.8 SUMMARY

Examining the ways an off-line EBT system might perform focd stamp

issuance functions indicates that an off-line approach is conceptually
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feasible, as expected. The examination also suggests, however, that building
an off~line system will involve some major design choices and pose some

important challenges.

Among the design choices, which are summarized in Exhibit 3-1, four
stand out as particularly important in determining the off-line system's
structure. These involve the issuance machine, the settlement approach, the

maintenance of purchase transaction data, and manual transaction procedures.

Issuance machines or disposable cards. Some mechanism is needed to

get new allotment amounts posted frequently, because allotments change for a
significant portion of food stamp households each month. The most viable
approaches appear to involve an issuance machine, a system component not
needed in an on-line EBT system. A mail-out, disposable benefit card might be

an alternative.

Centralized or decentralized settlement. The procedures for crediting

retailers could parallel on-line procedures, with purchase data transmitted to
the EBT Center. Alternatively, they could follow the coupon model, with the
retailers taking transaction files to their local bank. The choice has
potential implications for the design of retailer terminals and the central
computer facility, and for the effort retailers and banks must devote to

effecting settlement.

Account maintenance and recong¢iliation. The off-line system can

approximate either the coupon system's absence of information on what
recipients do with their benefits, or the on-line system's complete record of
each household's transactions and current balance. With the latter approach,
the off-line system can reconcile total issuances against total redemptions.
Choosing an account maintenance approach affects the policy options for
handling manual transactions, lost and stolen cards, damaged cards, and

recipient account problems.

Manual transactions. In providing for situations when an electronic

purchase cannot be completed, the first decision is whether or not to allow
manually authorized transactions. If manual transactions are allowed, the key
questions are whether and what kind of balance information will be checked,

and how the card balance will be adjusted to reflect the purchase. These
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the EBT Cznter's functional and data requirements.

In these four choices and in other aspects of system design, security
1s a pervasive challenge. Any EBT system must have a means to prevent
legitimate accounts from being overdrawn and to prevent the use of non-
existent accounts. An on-line system affords this protection by maintaining a
constantly updated central balance for each account and checking the balance
before authorizing any transaction. An off-line system relies mainly on the
interaction of the card and the terminal to ensure the legitimacy of the
transaction. The off~line system therefore needs more physical and electronic
protection for cards and terminals, while the on-line system needs more

communication and central data processing.

A somewhat surprising finding is the absence of a need for extensive
transaction information on the recipient's benefit card. Maintaining such
information provides little or no advantage for the primary functicns of
issuing benefits, authorizing transactions, and crediting retailers. It would
be useful for resolving certain client account problems, but alternative
approaches to this functicn exist within an off-line context. This opens the
possibility that an off-line EBT system could use benefit cards with limited

storage capacity, a possibility explored further in the next chapter.

The conceptual analysis suggests that, in most respects, off-line and
on-line EBT systems offer parallel paths to a similar end. An off-line
approach may have advantages in two areas however. First, an off-line system
may accommodate retailers without telephones more readily because 1t does not
require immediate communication to authorize purchases. Second. the issuance
machine in an off-line system may have the potential for additional future
applications in the Food Stamp Program, such as capturing information about
changes in recipient circumstances. Although these advantages are not likely
to be decisive in choosing between an off-line and on-line approach, they

could be significant secondary considerations in some program environments.
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System Function or Feature

tssuing benefit cards

Crediting allotments

lLost and stolen cards

Damaged or destroyed cards
(not readable)

Cash change

EXHIBIT 3-1: SUMMARY OF OFF~LINE SYSTEM DESIGN OPTIONS

Dimension of Variation

How long card lasts

Cycle of allotment posting

How recipient gets altotment

Benefit replacement

Procedure for closing account

How batance determined

Amount of electronic purchase
or refund

Options (* = basic design)

*|ndefinite, multiple allotments
One allotment, disposable card

*Each allotment posted separately
Advance posting for full
certification period

*Visits issuvance machine
Issuance machine if no change,
office visit if change

New card comes in mail

*None

Prior day's balance, atter
ong-day wait

Prior day's balance, immediate
Standard amount set by policy

*No further allotments credited,
but card may still be used

Hot list

Sefective on-fine authorizations

*Prior day's card balance,
after one day's wait

Prior day's balance, immediate
Standard amount set by policy

*Exact dollar and cents amount,
no cash change

$1 increments, cash change

up to $.99
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Reading System

indefinite, muitiple
allotments

Each allotment posted

separately

Automatic posting to account

Remaining balance when
reported

immediate stop at central
computer

Batance in central file at
time of report

Exact dollar and cents amount,
no cash change
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System fFunction or Feature

Electronic purchase impossible

Recipient balance information

MNormal settlement

Retailers without telephones

File maintenance

Reconciliation

EXHIBIT 3-1

Dimension of Variation

Atternative transaction
procedure

Balance adjustment procedure

Telephone balance information

Transaction data flow

Transters to retailer
initiated by:

Transaction to EBT Center through:

Recipient account balance
maintained at EBT Center

Reconciliations include:

(continued)

Options (* = basic design)

*Manual authorization
No manual authorization, use
cash or different store

*Manual transaction recorder,
adjustment by next terminal
Recipient visits issuance machine
Deducted from next issuance

*Not provided
Previous day's card balance

*Batch electronic transmission
trom terminal to EBT Center
Retailer takes cartridge tape
or chip card to bank

*EBT Center (centralized settlement)

Locat bank/federal Reserve
Bank (decentralized settlement)

¥Cartridge tapes or chip cards
Manual transaction receipts

*Previous day's card balance,
synthetic balance possible
Previous day's card balance only
No balance

%lssuance, deposit, and recipient
account balancing
Issuance and deposit oniy
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Reading System

Manual authorization

Immediate adjustment at
central computer

Current balance provided

On-line eiectronic
transmission to £BI Center

EBI Center

Manual transaction receipts

Operative baiance in central

computer

tssuance, deposit, and
recipient account balancing
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Chapter Four

TECHNOLOGY ASSESSMENT

The discussion in Chapter Three indicates that it is theoretically
possible to design an off-line electronic benefit transfer (EBT) system that
will meet the functional requirements of the Food Stamp Program. This chapter

addresses the question of whether it is technically feasible,

To assess technical feasibility, the chapter examines in turn each

of the major components of an off-line EBT system, including:
. access cards;
¢+ point-of-sale (POS) terminals;
. issuance machines;
+ central computer facility;
. software; and
. communications.

The overall functioning of these components in an off-line EBT system is

summarized in Exhibit 4-1.

The central issue in assessing technical feasibility is availability
-~ that is, are products available that will perform the functions required by
an EBT system with a sufficient level of reliability and security? In many
instances, the answer depends on exactly what is meant by "available." For
purposes of this study, availability is defined in terms of four categories:?

. Available. This category means that a product can be

purchased immediately, "off the shelf" in quantity,
with a set delivery schedule.

. Restricted Availability. This category means that a
small number of the products exist, typically in a.
prototype form. It is highly likely that the product
will be available off the shelf within three years, by
1990.

e Available with Modifications. A product in this cate-
gory could be available following a series of modifica-
tions to current products. The extent of the modifica-
tions could vary from the relatively simple to the more
complex. A good example is the automatic coupon
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Exhibit 4-1

The Off-Line Electronic Benefit Tranafer Process
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dispensers (ACDs) discussed later. At least three
major vendors report that they have equipment which
could meet the needs described, but that it would
require modifications to features such as memory
capacity, communications handling ability, dispenser
throats, and the cafe of the devices that would hold
negotiable stamps.

¢« Unavailable. This category contains those devices

which, while vendors believe they could be produced, do
not currently exist and are not planned. An example of
this type of product would be a point-of-sale terminal
which reads laser cards; these are not available on the
market, and no vendor interviewed in the study has
plans for making them available in the near term.

It is important to note that the industry segments covered in this
study are developing and changing rapidly. New products are constantly being
introduced and existing products modified. It is possible that some products
now considered available with restrictions, or even unavailable, could become
readily available in a matter of months. A major EBT application could itself
have this effect by providing the capital or the clear market opportunity that
would motivate investment in product development. For purposes of this

report, however, availability categorizations are based on the environment

existing at the time of the interviews.

Each of the major components of the EBT system is discussed below,
with information regarding the ability of existing technology to fit FNS
functional and performance requirements, the extent and result of applications
in experiments, pilot tests, or operating environments, the availability of
products and support services, and developments expected within the next three

years.

4.1 ACCESS CARD

The access card or benefit card provides the recipient entry into
the EBT system. The card allows entry by giving access to machines which
dispense benefits or authorize purchases. The card must hold information
about the user and the account balance, have sufficient reliability to perform
program functions without a high replacement rate, and possess enough
integrity and security that it cannot be easily counterfeited by a person

without extensive "insider"™ information.
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The card would contain, in machire-readable form, at least the

following:
+ a Primary Account Number (PAN) (16 characters);

. a Personal Identification Number (PIN) offset (4
characters);

. the amount and date of the last allotment credited to
the card (12 characters);

. the currently available balance (6 characters);
. the amount of a manual transaction (4 characters); and

. any further security data such as check digits (2
characters) and offsets to the allotment and balance
information (4 characters each).

The minimum requirements for card capacity, based on this structure,
would be about 20 characters of identification information and 32 characters
of rewritable financial information and associated security fields. If the
card technology does not involve rewriting fields, more space is required to

record the balance after each transaction.

A multi-program POS system would have more extensive requirements.
Each cash assistance program, such as Aid to Families with Dependent Children
(AFDC) or General Assistance (GA), would require an additional 32 characters
in financial and security fields. Little or no additional capacity would be
required for identification because a single account number would be the key

to the variogus program accounts.

Medicaid authorization documents typically contain some identifying
information on each eligible member of the case, such as name, birth date or
social security number, and sometimes further identifying or programmatic
information. An EBT card could store this data in machine readable form or
have it printed or embossed on the outside of the card. It is also possible
to envision the case member information on a separate document, with the ERT
card serving only to verify the identity of the head of the case. Thus the
access card might require only a few characters of additional space for
Medicald, or it might require up to several hundred characters fcr case member
information. A Medicaid application wusing the EBT system for claims

processing or medical data recording would require much more extensive storage
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capacity. Similarly, most applications for programs offering benefits other
than cash, such as the Supplemental Food Program for Women, Infants and
Children (WIC), would require more extensive storage. Their benefits tend to

be sufficiently complicated that they cannot be described in a few characters

of numeric data.

This chapter discusses five general categories of off-line access
devices: standard magnetic stripe cards; integrated circuit (chip) cards;
optical memory (laser) cards; decrementing value (token) cards; and non-
standard magnetic stripe cards. All of these technologies are capable, at
least in theory, of fulfilling the ©basic functional requirements of
identification, access to benefits, and benefit redemption. All five are
available at some level. They can be purchased in quantity, but with marked
differences in the levels of implementation in a financial transaction

environment within the United States.

STANDARD MAGNETIC STRIPE CARDS

Standard magnetic stripe cards are those cards which conform to
American National Standards Institute (ANSI) standards, especially X4.13 and
X4.16 (see Appendix D). Often described as the financial transaction card or
bankcard, the standard magnetic stripe card contains magnetically encoded
information in a series of information tracks on a magnetic stripe on the back
of the card. At card 1issuance, the stripe is encoded with information
regarding the cardholder's accounts and the card issuing organization in

standardized positions and formats.

Hundreds of millions of standard magnetic cards are in use in the
United States and the card is well beyond any experimental or pilot stage.l
An entire industry exists to support the production, embossing and encoding,
and use of standard magnetic stripe cards. These cards are used as credit and
debit cards by financial institutions, MasterCard, VISA, American Express,

Diners Club, and other major financial transaction systems. In the last few

lThe Nilsen Report, HSN Consultants, Inc., February 1987, reports
there are over 700 million magnetic stripe cards in the U.S., with banks,
travel and entertainment, and oil companies accounting for 350.3 million
cards. All bank, travel and entertainment, and most oil company cards are
standard magnetic stripe cards.
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years, the cards issued by major retailers, airlines and petroleum companies
have begun to conform with the standard magnetic card requirements. In cases
where retailer cards are not standardized with regard to size, they are typi-
cally embossed or encoded in accordance with standards; if they contain a

magnetic stripe, that is usually encoded according to the standard.

Standard magnetic stripe cards are manufactured in the U.S. by a
handful of large volume vendors as well as smaller suppliers. The suppliers
manufacture millions of cards each year for foreign and domestic uses. The
cards tend to be highly reliable with an average lifetime of between two and
three years, depending on the usage and abuses to which they are submitted.
An EBT system is sufficiently comparable to the common debit and credit card

applicaticns that comparable performance levels could be expected.

Functional issues. Because standard magnetic stripe cards have not

generally been considered for an off-line EBT system, the first important
question is whether this card can actually meet EBT functional requirements.
In terms of data storage capacity, the answer appears to be affirmative.

The magnetic stripe on a standard card contains three areas, or

"tracks,”"” 1n which information can be stored. The use of these tracks is

governed by the following conventions:

. Track I usually contains cardholder identification
information. It is sometimes called the airline or oil
company track because it was used by those 1indus-
tries. New bankcard specifications require placing
cardholder data, such as name and address, in track
I. Standards require the stripe to contain space for
79 alphanumeric characters with 76 being available for
discretionary use, The other three characters are used
to mark the end of the data on the stripe and to allow
the terminal to determine that it has read the data
correctly.

* Track II 1is called the '"on-line" track and contains
information 1identifying the 1issuer and cardholder,
specifically the PAN and perhaps a PIN offset.
Industry standards specify that this track contains 40
numeric characters with 37 being available for use. It
is typically not rewritten by terminal devices.

* Track III, called the ''Docutel stripe" or "off-line
stripe'" 1is wusually used for read/write functions of
off-line automated teller machines (ATMs). Industry
standards call for 107 numeric characters of data on
this track with 104 being usable.
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Existing terminals read only two of the three tracks on the magnetic
stripe: track II, and either track I or track III. For an EBT application,
the PAN and PIN offset would be located on track II, following the standard.
In a multi-program application, the PAN would be constructed in a uniform way
across programs so that a single number could provide the link to all data
bases. Track III would store the rewritable allotment and balance information
and related security fields. The 104 characters of available space on track

III could hold such data for three programs at 32 characters each.

The standard magnetic stripe card would probably not be able to hold
Medicaid identification or other information on individual case members,
although it could contain a household eligibility indicator such as an
eligibility expiration date. It would be possible to devote track I to
Medicaid use, with Medicaid terminals reading tracks I and II while other
terminals read tracks II and III. Even if case member data could be limited
to ten characters per individual, however, track 'I could hold only seven
persons, which will be insufficient for some households. Thus, in a multi-
program application including Medicaid, a standard magnetic stripe card would
have to be supplemented by other documentation identifying eligible

recipients.

The standard magnetic stripe card’'s storage capacity would also be
inadequate for off-line applications requiring more detailed information
storage, such as Medicaid claims processing, medical history storage, or WIC

benefit issuance.

Security. Security is the main concern in using a standard magnetic
stripe card in an off-line EBT system. Information on the magnetic stripe can
be duplicated or altered by equipment that is not elaborate or costly. This
opens the possibility that counterfeit or altered cards could be used in
fraudulent redemptions. This possibility must be taken very seriously in an
off-line system, especially if it does not incorporate a "hot list" feature,

ag discussed in Chapter 3.

It is diffienlt to assess the potential dollar value of losses that
might result from the magnetic stripe's vulnerability. The limited industry
experience in using the rewritable characteristics of a magnetic stripe card

for off-line financial transactions provides a basis for concern. In the
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first generations of automated teller machines (ATMs), a number of banks took
the rewriting approach. Track III is still often referred to as the '"Docutel
stripe" for the manufacturer of ATMs who first specified the use of the track

for their equipment in an off-line mode.

As ATM use increased, banks found that the off-line feature was
susceptible to abuse. Unscrupulous cardholders rewrote track III and took
substantial quantities of money from an ATM or, depending on the rewriting
done by the ATM, went to multiple machines and deducted the daily limit from
each, While no figures were ever published on the amount of loss incurred, it

is noteworthy that this off-line approach was quickly abandoned.

Although this experience 1is sobering, it differs from the EBT
context in some important respects. For example, the ATM fraud provided the
perpetrator with completely negotiable cash in relatively large values (in the
hundreds of dollars per incident). In contrast, a perpetrator of an equiva-
lent EBT fraud could only get comparatively small dollar amountsg of food,
which has limited resale wvalue. A retailer or someone colluding with a
retailer could obtain cash by executing fictitious purchase transactions, for
which the retailer receives cash credits, If the EBT system retains purchase
transaction data, however, it would be easy to identify and prosecute a

retailer who is a consistent or unique source of illicit transactions.

It is also important to note that the security measures used in the
off-line ATM experience were not as stringent as those available today. For
example, using a watermark procedure allows a terminal to verify that a
magnetic stripe is legitimate, making it difficult to duplicate a card's data
onto a counterfeit card or one whose value has already been used. Similarly,
information can be encrypted so that no one can rewrite the data on a
legitimate card unless they know the encryption key. An EBT system has a
further protection in that the benefit card must look legitimate to a cashier,
which allows the use of holograms and related anti-counterfeiting techniques
on the card. Such security measures are discussed in more detail later in

this chapter.
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Given the relatively low value of card-related EBT fraud, and the
security measures potentially available, it is reasonable to consider that an
off-line EBT system could use a standard magnetic stripe card and meet at
least the minimum security requirements of the program. Security is a rela-

tively weak aspect of this technology, however.

Future developments. The survey respondents foresee few changes for

the standard magnetic stripe card. The physical characteristics, magnetic
stripe placement and encoding of the cards have been standardized on an inter-
national basis. The respondents do expect some enhancement to the ability of
the magnetic stripes to carry additional information by increasing the density
of data storage. For commercial uses, this informaticn could potentially
include data which would be keyed to identification techniques or to deter-
mining limits at which the cardholder would have access to services. In an
EBT environment, the additional space might be sufficient to store Medicaid-

related identifying information on eligible household members.

General Recommendations. The standard magnetic stripe card can be

considered a viable possibility for an off-line EBT system. The card has
sufficient machine-readable storage capacity to meet food stamp require-
ments. The card is well beyond any experimental stage, and no special
development work would be required to specify how cards should be con-
structed. An infrastructure exists for manufacturing the cards, embossing and
encoding them, and reading them in financial transaction situations. This
allows the food stamp agency to select from an array of equipment and service
vendors in developing and operating a system. Moreover, the standard magnetic
stripe card has an advantage over other card technologies in its compatibility
with equipment currently used in commercial POS networks, an issue that will

be discussed further in Section 4.7.

Balancing these advantages, the standard magnetic stripe card has
two important limitations. First, although it has sufficient storage capacity
for some multi-program applications, it can not handle some uses that might
reasonably be desired. The second problem is the magnetic stripe's vulner-—
ability to duplication or alteration. Neither of these limitations 1is
sufficient to rule out use of the standard magnetic stripe card, but both must

be carefully considered in using this approach to an off-line EBT system.
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CHIP CARDS

The chip card is also known as the integrated circuit (IC) card or
as the "smart card." The names are basically a description of the ability of
the card to perform certain computational and memory functions. These compu-
tational and memory functions are enabled by the presence of an integrated

circuit, a chip, embedded in the material of the card.

The carrier for the chips is often a standard magnetic stripe card,
and several vendors have constructed cards that contain both a magnetic stripe
and a chip. It 1is likely that the same standards that govern the shape and
other physical characteristics of the standard magnetic stripe card will apply
to chip cards. This compatibility would allow a migration from one to the
other with only minimal changes in the ability of the terminals which read the
cards. These would include changes to the ability of the terminal reader to
read a chip card and to the internal programming of the terminal to handle

increased information and communication to and from the chip.

International standards are now being set for the placement of chips
on cards, and it appears that any placement questions will be resolved within
the next year. Prior to the International Standards Organization's (IS0)
decision on the placement of chips, varying and incompatible chip locations
have been used by various vendors and countries. Existing standards already
specify physical requirements for the chip card, including some features

related to durability such as resistance to ultraviolet and x-radiation,

Under current consideration is a set of standards for message proto-
cols, which concern the way data is placed in and taken from the chip. The
survey respondents anticipate that these message standards will be in place
within three years. It 1s unlikely that the standardizing of protocol-type
messages to and from the chips would affect an EBT system in any significant

way.

Functional issues. The chip card offers considerably more memory

and ability than the standard magnetic stripe card. The smallest of the chips

placed in the early cards held 4,600 bits of machine readable memory, or about
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920 characters. Even this is more than four times the currently available
storage space on a standard magnetic stripe card, and the storage capacity of
the chips placed in cards has been increasing rapidly. Among cards supplied
by the vendors interviewed for this study, the smallest storage capacity is

about 1,000 characters and the largest is about 13,000 characters.

With this storage capacity, the chip card clearly exceeds the Food
Stamp Program's minimum requirements. The 1 KB card can carry all of the
information needed for food stamp, AFDC, and GA benefit delivery, as well as
adequate information to identify all members of the household eligible for
Medicaid. It would have sufficient storage capacity left over to consider
additional applications, such as having different PINs for different household
members, séme of which could be associated with purchase limits (for example,

a child could have a simple PIN but a $5 maximum purchase allowed).

The chip cards with greater memory capacity offer still further
functions. For example, a card could record the date, amount, and retailer
identification number for every purchase transaction. At the Reading average
of eight purchases per month, a full year's transactions could be stored in
about 2,000 characters. This information could be used to resolve recipient
problems concerning their benefit balance. As 1indicated 1in Chapter 3,
however, this function can be performed by other means providing that the EBT

system retains centralized access to purchase transaction data.

Chip cards also offer the ability to have some logical operations
performed inside the card. For example, the POS terminal might simply be used
as a power source, data entry device, and printer. The cashier would enter
the purchase amount on the terminal, which would transmit it to the card. The
card itself would then calculate the new balance and send the appropriate data
to the terminal for printing. This could reduce the program memory require-
ments for the POS terminal. In practice, however, such memory is a very
inexpensive component of the POS terminal, and there is little practical
advantage in the EBT context to having operations performed by the card rather

than the terminal.

The most ambitious of the chip cards, although still in the proto-

type stage, contains a keyboard, a video display, and an internal power
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supply, as well as a large memory capacity. With such features, recipients
could learn their EBT balance without going to a terminal, or could enter
their PIN without a PIN pad. These features are potentially useful, but they

add significantly to the card's cost.

Current applications. The chip card has been widely used in Europe

and in the Far East as a financial transaction card and as a way of keeping
track of value units for such services as telephones. The card is Just
beginning tec make its entry into the U.S. market after having been on the
scene for a number of years with few applications. One of the better known
thinkers on chip cards and EFT technology has characterized the chip card as

being much like the Concorde airplane, a solution looking for a problem.

Survey respondents estimate that fewer than 200,000 chip cards are
currently in use in all U.S. applications. The largest applications have been
a MasterCard test of 38,000 cards and an effort by the U.S. government which

includes over 60,000 cards. The MasterCard test has been completed.

The largest applications of chip card technology have been in France
and several other northern European countries. These programs, generally with
the support of the government or the banking community, have used the chip
card as a vehicle to complete financial transactions. The cardholder uses a
chip card for identification and as a vehicle for transferring value from
his/her bank account to a retailer. The card is taken to a participating
retailer and, following a purchase, stored value units are deducted from the
purchaser's card and credited to the retailer's card. The items are then
settled with value being exchanged between the cardholder's accounts and the
merchant's account. The European efforts, which have involved millions of

cards, have largely been successful.

American tests and pilot programs for the chip cards have involved
security access to systems or property, keeping track of allctments in a
closed environment, or triggering forms completion. Major users have been the

MasterCard organization and the U.S. Department of Agriculture.

In the MasterCard test, chip cards were issued to cardholders along

the East Coast of the United States and could be used in specially equipped
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terminals at selected merchant locations. According to MasterCard officials,
the test was to determine whether the card could be used as a transaction
authorization vehicle and whether the technology was sufficiently reliable to
retain the transaction histories. The chip card was not used to store value,
however. The actual sales drafts were completed and settled as usual.
MasterCard officials interviewed in the survey report that the test was a
success and that the cards performed reliably. The test has since been

completed and the cards' chip component is no longer in use.

The _largest U.S. chio .capd _user _to _date _is _the Acricultural _____

e — P
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allotments for peanut farmers. This '"peanut card" keeps track of the
allotments across various redemption areas and serves to trigger a forms
printing process at the local redemption points as well as updating a central
computer file with data on which allotments have been used. Officials from
the Agricultural Stabilization and Conservation Service report that they have
been extremely pleased with the program and have expanded it to about 74,000

cards as of September 1987.

The Bank of America has begun to use a security system in which chip
cards provide access at a number of levels of stringency. At one level,
simple presentation of the card allows an employee into the parking lot.
Increasingly restrictive security is used to limit access to the computer
center and finally to the machine room within the center. The large memory
and computational capacity of the chip card supports different security
techniques at each level, with biometric verification for entry into the

computer room.

The Department of Defense is currently testing chip cards as an
alternative to the '"dog tag" device for military personnel to carry

identification and other key information on their person. The program, called
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The Royal Bank of Canada has used smart cards as an access contrcl
mechanism for entrance 1into a cash management system. The bank reports
excellent results with the cards, and there is every anticipation that this

sert of rse will continue.

In several other applications, the card is used to collect informa-
tion across many points, as when a salesman is taking orders, and to keep
track of customer accounts at a brokerage firm. As in the peanut card
program, the cards trigger the completion of invoices, with their storage

capacity used to provide transaction summaries.

Security. As might be judged from its applications as a secure
access device, chip card security 1s generally considered strong. Two factors
underly this assessment. First, card production is technically sophisticated,
making the cards difficult and‘expensive to counterfeit. Second, the card's
large memory and ability to perform logical operations support relatively
complicated verification, encryption or other security procedures. For
example, most biometric verification procedures require storing a substantial
amount of digitized data. The card's internal processing capacity could be
used to perform a PIN check without storing the security key in POS terminals,
or to check the validity of a terminal's '"signature'" before accepting a
transaction. The chip can also be programmed to erase itself or to lock out
further access if user identification fails in a pre-determined number of

attempts.

It should be noted that actual experience with the cards in the
United States, particularly in situations where the card holds value, has
still been limited. Hence there has been little motive or opportunity for
card tampering or counterfeiting. As the potential for gain increases, it can
be expected that attempts to breach the card's security will also increase.
Nonetheless, the industry consensus is that the chip card's characteristics
give 1t an inherently greater capacity for security than most other card
technologies, especially those based on the magnetic stripe.

Availability. At this point, only a few U.S. manufacturers make
chip cards. Most chip cards come from either Japanese or European sources and

are sold in this country through organizations who have license arrangements
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with or are subsidiaries of the foreign firms. Because American subsidiaries
are being established, however, it 1is unlikely that any foreign purchase

problem would develop.

For purposes of an EBT system, it is reasonable to consider chip
cards available. Cards at the lower end of the spectrum of memory and func-
tions performed will meet program requirements, and such cards can be obtained
in quantity. Cards with very large memory and special features would fall in
the "restricted availability" category, but these are not needed for an EBT

application.

Future developments. Although considerable disagreement still

exists, many observers now believe that the chip card will establish a major
position as a financial transaction card in the future. The MasterCard
organization has thrown its support behind chip card development. This
support has taken the form of a highly visible public test as well as pro-
nouncements by key officials that the organization expects the chip card to

supplant the standard magnetic stripe card within a few years.

~ The VISA organization has been only lukewarm about the chip card.
VISA's Chief Executive Officer announced in late July of 1987, however, that
the company would proceed with its wversion of the chip card. The card
contains an internal power source, a liquid-crystal display, and a calculator-
like keyboard as well as a large memory. The announcement indicated that
15,000 cards would be "on hand" by year-end. It is expected that the cards
will be marketed to affluent customers willing to pay for features such as the
ability to hold account balances, foreign exchange rates, and frequent
traveler information. For the most part, however, the move toward the chip
card in a financial environment has been seen as an attempt to reduce fraud

and counterfeiting without the communications costs of on-line authorization.

Respondents to the survey feel that the key to the development of
any chip card applications in the financial transaction industry 1is the
support of VISA and MasterCard., At the same time, they point out that VISA
and MasterCard now support large authorization services to enable the use of
standard magnetic stripe cards. Thus the respondents see only slow acceptance

of the chip card as an off-line authorization device. They foresee a blending
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of reliance on the current standard magnetic stripe card with development of
the chip card over a five- to ten-year period. In this scenario, the major
card networks would make chip cards available to a select subset of their
customers, who would be willing to pay extra for the memory and computational

characteristics of the chip cards.

General recommendations. The chip card has more than sufficient

capacity to perform the functions of a benefit card in an off-line EBT
system. Even the most limited chip cards can readily handle a more compli-
cated multi-program application than the standard magnetic stripe card, and

they offer substantially greater security.

An EBT system can reasonably use a chip card from the low end of the
range of memory and functionality, which means a card with about one kilobyte
of rewritable memory. Such a card would not allow the storage of detailed
transaction information, however. To record data on every purchase transac-
tion, a card would need about three kilobytes of memory. Such cards are
available, but at substantially higher prices. It seems likely that the
limited food stamp functions that could be performed with this additional

memory would not justify its cost.!

Although the chip card is far from widely accepted in the United
States, it can now be considered available. Moreover, it has established a
good reputation for veliability 1in foreign applications and in the U.S.
tests. The chip card has some limitations concerning the availability of
equipment and compatibility with existing POS systems, but the limitations are

not severe.

LASER CARD

The laser card, the more common name for the optical memory card, is
a wallet size, plastic card that can store two megabytes of digital informa-

tion or about 800 pages of normal text. The card, roughly the size of a

lgased on prices quoted by vendors surveyed, this capacity would add
around $1 per case month to the EBT system's operating costs.
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standard magnetic stripe card, is composed of silver layers of different
characteristics bonded between polyester and acrylic~coded layers. Data are
recorded by using a laser beam to make holes in the silver layers. The card
appears much like a standard magnetic stripe card with a series of 35

millimeter strips of film coated or laminated with silver.

There is a single licensor of laser card technology in the United
States. However, this firm has licensed its technologies to numerous other
firms, including major Japanese as well as U.S. firms. The cards themselves
come in a variety of sizes and capabilities. For an EBT system, the cards
would probably be the size of standard magnetic stripe cards and would accept

external printing of the recipient's name and account number.

In applying optical memory technology, the laser card is based on
tﬁe concept of portability and durability combined with high storage
capacity. According to a survey respondent, the greatest expected use for the
cards is storing of large amounts of information in a small space. Some see
the laser card as the "book'" of the future, with long shelves of text replaced

by a box of silver compound cards.

Functional issues. Because the laser card technology does not

permit information to be rewritten, the minimum data storage requirements de-
scribed earlier do not apply. Rather than rewriting the balance field, each
food stamp transaction would be written in a new field or set of fields. For
example, each purchase might record the date and amount of the purchase, a
security offset to the purchase amount, and the retailer's identification
number. This information would require about 24 characters of storage.
Recording all food stamp transactions for a household for a year -- including
allotments, refunds, and other non-purchase transactions- -- would require
about 3,000 characters of storage space for an average household, and about

double that amount for a very active household.

It is clear that the laser card offers vastly more space than the
Food Stamp Program would be likely to use (based on the figures above, the
average household could use the card for over 600 years before running out of

storage capacity!). The laser card could readily perform any of the multi-
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program applications discussed earlier, including more complicated applica-

tions like storing medical records or issuing WIC benefits.

It is worth noting that the laser card in an EBT system will neces-
sarily contain a transaction history, at no additional cost. This differs
from the chip card, which can hold a transaction history only if the card has
more than the minimum memory level. As noted earlier, the transaction history
is useful mainly for resolving questions concerning the recipient's account

balance.

Current applications. Current applications of laser cards in the

United States are extremely limited. A number of test applications are
underway or have been announced, but few have been completed. Most of the
tests are small enough to be considered, in the words of one survey
respondent, ''pre-tests'" or ''beta tests,”" and their results are 'carefully

guarded."

One survey participant reports using an optical memory card which is
parallel to, but slightly technologically different from, the laser card
system. The manufacturers of the card report that their cards would store
substantially more information than the laser cards. The application, for
Blue Cross/Blue Shield of Maryland, involves storing data on insurance

coverage and medical records, as well as claims processing data.

The program had originally selected laser card-type technology, but
after about two years still could not obtain a card and read/write terminal
that would work together. The current testing phase has been functional for
approximately three months. The test is using Panasonic reader equipment and

has about 600 cards issued with 50 terminals.

The survey respondent also reports that an application with the
laser-like card 1is operational with approximately 10,000 cards issued and 27
terminals made by Canon being used. The application 1involves medical
insurance coverage and patient records. The respondent reports that 1its

terminal devices require an interface to a personal computer to operate.

Several more laser <card tests have been announced in recent

months. In one, Baylor University will use the cards to keep track of medical
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patients and to hold standardized medical data. An Ohio firm will use the
cards to retain warranty information on cars and auto parts. In a test begun
in July, the Army will use laser cards to retain student training records.
Finally, a consortium of companies will apply the cards in a test that is
believed to involve maintaining parts inventories, maintenance records, and
system documentation. None of the existing or announced tests in the United
States has used the laser card to store financial value, as would be the case

in an EBT application.

The only known use of the laser card as a financial transaction card
began in mid-1986 by the Sumitomoc Bank of Japan. The pilot test consisted of
100 cardholders in the Tokyo main office who were used to test the performance
of the laser card as a payment system at the bank's special dining room and
gift shop. The trial was designed to ascertain the accuracy and reliability
of the card's ability to deduct purchases and to provide cardholders with the
means of checking the details of previous purchases. In every way, this could
be considered a test of off-line POS. The limited experiment appears to have

" been successful.

The Sumitomc Bank described its test as outlining potential uses for
the laser card. The bank felt the test would demonstrate that the card could
be used as: a general purpose prepayment card (off-line POS card); a credit
card with a checking and passbook account, giving the cardholder the ability
to keep track of deposits and withdrawal transactions and other related data
on a single card for many years; a remittance-only card, which could be used

to facilitate regular payments to the same payeej; and an asset management
card, allowing the cardholder to store confidential financial or other

information by using data encryption.

Several other test applications have been reported outside the
United States. As in the U.S., applications for the health care industry are
most prominently featured but other applications involving extensive data

storage are being tested or planned.

Availability and performance issues. Optical memory cards are best

classified as falling in the '"restricted availability" category. There has

been extremely limited use of the cards, either in the United States or in the
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Far East. The one test in an off-line POS context was completed in a
restricted situation in that values on the card were small, the two redemption
points were both located on the twelfth floor of the Sumitomo Bank, and the

entire card population was limited %o 100 cards.

In the U.S. applications, tests are either extremely small or have
just begun. As a result, in the words of a survey participant, answers to the
questions about the use of the card, its reliability, and lifetime are
"sketchy" at best. This is because the card technologies being used -- in
particular, the technologies for reading and writing the cards -- are just now
becoming available., Tests to date have not ralsed any major concerns about

card performance, however.

Security. The laser card, like the chip card, appears to offer
considerably more security than the magnetic stripe card, and for much the
same reasons. For example, the card's great storage capacity leaves ample
space for complicated verification procedures, such as biometric measures.
Producing the cards 1is technically complicated, which would discourage

counterfeiting.

Information on the card cannot be altered in the sense of being
erased and replaced with new information. New information can be added to the
card, however, by an individual with access to the appropriate equipment. For
example, a fictitious allotment could be posted to legitimate cards whose
benefits had all been used. Although few people would be able to access
appropriate equipment today, a more widespread use of laser cards --
especially in relatively low-security applications such as inventory control
-- will 1increase the risk. As with other card technologies, then, it 1is
important to protect balance information through encryption.

Future developments. There 1is every anticipation that the optical

memory card will find a ©place in industries such as health/medical
applications, publishing systems, and record-keeping systems. Initial efforts
to make entry into the health care market for patient record-keeping are just
getting underway. Additionally, proponents of the laser card have attempted
to wuse the card for such other record-keeping functions as system
documentation and other paper-based systems for logistics and technical

information.

80



Table of Contents

Programs such as the Digital Storage and Retrieval of Engineering
Data System (DSREDS) for the Army, the Engineering Data Computer Assistance
Retrieval System (EDCARS), and Automated Technical Order System (ATOS) for the
Air Force are now focusing on the efficient storage and retrieval of technical
information from very large digital data bases. However, for this information
to be usable in the field, it must be available in logical unit sizes and
distributed in a convenient, reliable mediumj; the optical memory card could

well become that medium.

It is doubtful, however, that the laser card will also become widely
used as a financial transaction card in the United States in the near
future. None of the U.S. tests to date have put the card in that role, and no
such applications are being publicly discussed. No study respondents in
banking or related fields expect laser cards to be incorporated into POS

systems in the foreseeable future.

General recommendations. Laser c¢ards can readily meet the func-

tional requirements of an access device in an off-line EBT system. The cards
have not been widely enough used, however, to determine whether they are
feasible for an EBT application. The cards have restricted availability and
little real experience exists to assess their performance characteristics.
Moreover, as discussed in later sections, terminals and other supporting

equipment are not available in a form compatible with an EBT environment.

TOKEN CARDS

A token card is a form of decrementing value card, from which a
certain amount or unit of value is subtracted at each usage. Generally, a
card is 1issued with a certain number of value units, which is reduced upon
each use until the card no longer contains any value. When all value 1is

removed from the card, a new card is issued.

The best examples of token cards are those seen in transportation
systems and similar situations where access is controlled by deducting a
certain amount from the card for each use or each service received. Foreign
vendors have introduced telephone cards allowing the purchase of message units

which are decremented as used by the purchaser. Token cards are being used in
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the United States both in transportation systems, such as that in Washington,

DC, and San Francisco, and by several U.S. telephone companies,

The typical token card is printed on a stiff paper stock rather than
plastic as with the other types of cards. The token card uses a magnetic
stripe. Rather than a rewritable balance field, however, the magnetic stripe
has a series of fields, each representing one unit of value. The value units
may represent a financial unit, such as a dollar or penny, or a functional
unit such as a phone message unit or a subway trip. All value unit fields
have equal potential valuej the technology does not allow the token card to
contain, for example, some fields valued at $10 and some at $l. The token
card may arrive from the vendor with its value fields set or the issuer may
set the value fields. This is decremented by erasing successive fields until
the value is zero. Often an indicator of the value remaining in the token
card appears as a scale along the edge of the card, or the value remaining is

written on the margin of the card by the terminal following use.

Currently available token cards contain from 100 to 240 value unit
fields. Vendors indicate that cards containing as many as 400 fields are

planned for availability in the near future.

Functional issues. The technological approach used in the token

card means than an EBT system would have to use it quite differently from the

cards discussed previously.

The key factor is the card's limitation to 100-400 units of wvalue.
Because food stamp allotments typically fall in the range of $50 to $150, it
would be impractical to set the value units equal to $.01 because most
recipients would have to get a large number of token cards each month. For
discussion purposes, we assume that token cards are denominated in units of
$1, although other units between $.01 and $1 are conceivable. With a token
card containing as few as 180 value units, 85 percent of the recipients would

need only a single card for each allotment (based on the Reading patterns).

Recipients would get their token cards from issuance machines. At
certification, they would be issued standard magnetic stripe cards with track

IT encoded with the PAN and PIN offset, as in the standard magnetic stripe
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system. This card, however, would be used only to gain access to the issuance
machine. The issuance machine, instead of crediting the allotment to the

card, would dispense token cards containing the appropriate value.

Token cards could in principle be issued by mail. With each new
allotment, a card would be mailed to the recipient's home, eliminating the
need for issuance machines and for recipients to make a visit to have their
allotment credited. As discussed later, however, the token card does not
support PIN or other user verification procedures. It would be very easy for
a casual thief to steal cards from the mail and use them. Accordingly, the

mail-out option is not considered a feasible application of the token card.

The recipient would use the token card at the food retail store in a
manner similar to other types of cards, but with three differences. First,
the recipient would not enter a PIN, because the only data the token card
holds is the value units. Second, assuming that the card's value units equal
$1, the recipient would receive cash change up to $.99,1 because only even
dollar values can be deducted from the card. Third, any refunds or credits to
the recipient would take the form of cash or paper food stamp coupons, because
the token card can only be decremented, not incremented. In these respects,

the token card resembles the paper coupon system.

Once the token card's full value has been used, the recipient

disposes of it.2 The recipient's next allotment comes on a new token card.

Current applications. In the U.S., the widest use of token cards

has been for mass transit purposes. The cards replace the issuance of tickets
or transfers and allow unattended access to the system by placing the cards
into a turnstile and having value removed from the cards equal to the value of

the service being provided. In cases where insufficient value remains in the

11f the token card is denominated in smaller units, such as $.10,
the maximum amount of change from a single purchase would be smaller.

2some token card terminals retain cards whose value has been fully

used., It is unclear wbhether a terminal with this feature could be designed to
meet the space requirements of a grocery checkout counter.
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card for the service requested, the user is directed to nearby machines where

additional token cards can be purchased.

As foreign telephone companies have entered the U.S. market with
their products, they have brought with them the idea of decrementing value
approaches to telephone calls. Having already been successful in Europe and
the Far East with this approach, the telephone company expects the user to
place a token card into the telephone and complete a call. At the end of the
call, the telephone subtracts the value equal to the number of message units
expended and returns the token card to the user. Token cards are just
beginning to be considered for this purpose in the United States, however, and

no performance information is yet available.

Security. The token card is considered the least secure of all of
the card types examined here. Not only is the token card based on compara-
tively vulnerable magnetic stripe technology, but it does not support PIN or
other user-identification procedures that require storing data in machine-
readable form. In principle, the token card technology could support a PIN
function. Certain of the value fields would be reserved for the PIN offset
before card manufacture. Card preparation for mail-out would include writing
the offset into the reserved positions as well as decrementing from the value
fields the number of units necessary to set the value equal to the allot-
ment. POS terminals would have to be designed to accept PIN entry, to read
the offset, and to conduct the PIN match. Although these steps are tecn-
nically possible, they are not part of current processes and equipment and

would apparently require significant development effort.

In an EBT application, the presence of the cashier at the point of
sale provides an opportunity for some protection against counterfeit cards.
The card can be printed on safety paper, or complicated patterns can be
printed on the card. Moreover, the color of the stock and certain printed
information can be changed each month. Such measures would prcbably make the
tcken somewhat less vulnerable to counterfeiting than the paper food stamp

coupons, even without a PIN function.
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Future developments. The survey respondents expect that use of

token cards will continue. Growth is expected for transportation systems and
for vending machines such as soft drinks and candy. Observers believe that a
potential purchaser of the tokens will be willing to pay in advance to have a
machine dispense five or ten cans of soda, for example, without requiring a

pocket full of change.

Use of token cards for telephone calls is also expected to increase,
but slowly. The cards compete against U.S. telephones which allow the use of
major credit cards or credit cards issued by individual phone companies. The
marketplace response has been unenthusiasticj consumers apparently find little
reason to purchase phone calls in advance when they can be paid for as they

are made, or later, conserving the consumer's funds.

Token cards have had no major application in a retail POS setting,
either in the United States or abroad. No such applications are anticipated

by token card vendors or other respondents to the survey.

General recommendations. Although token cards could support the

minimum requirements of a food stamp EBT system, the technology comes with too
many limitations to consider it a desirable option. The major concerns are

that the card:

*+ does not support user verification and is weak in other
security aspects,

. requires cash change and cash or coupon refunds,
. does not support a multi-program application, and

. is not being used or planned for use in retail POS
settings.

Any of these limitations could be argued to be acceptable if the

overall approach offered enough advantages in other areas. Taken together,

however, these factors argue against the token card as an acceptable approach.

NON-STANDARD MAGNETIC STRIPE CARD

Many types of cards could fall under the general title of non-

standard magnetic stripe cards. For purposes of this study, however, the non-
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standard magnetic stripe card 1s envisioned as being constructed of thin
plastic stock in the shape of a standard bank card, with a magnetic stripe

whose placement conforms to bank card standards.

Most major vendors of standard magnetic stripe cards also manu-
facture non-standard cards for a variety of uses, such as library cards,
frequent flyer cards, and telephone credit cards. The cards' reliability and
durability are based largely on purchasers' specifications concerning the

card's intended use and lifetimes.

Functional issues. The stripe construction and format of the non-

standard magnetic stripe card is presumed to be identical to the standard
card. The nature and placement of identification, financial and security data
would also be the same. Thus, the ability and limitations of the non-standard

card i1n terms of meeting program requirements are also identical.

The key difference between the non-standard and standard cards 1is
that the non-standard card is disposable, like the token card. The procedure
for obtaining new allotments parallels the token card approach. The recipient
has a standard magnetic stripe card for access to the issuance machine. After
the recipient inserts the card and enters the PIN, the issuance machine
dispenses the non-standard card, encoded with the recipient's PIN offset and

with the current benefit allotment as the card balance.

Mail-out 1ssuance 1s a viable alternative approach with the non-
standard magnetic stripe card. In this approach, the cards are centrally
prepared by printing recipient identifying information on the outside of the
card and encoding the account number, the PIN offset, and the card balance
(the allotment amount) on the magnetic stripe. Cards are mailed to the
recipient's home address by regular mail. Because the card is PIN-protected
against unauthorized use, mail theft problems would not be expected. If some
recipients have problems, these can be handled by exception procedures like
those used in the coupon system, such as having those recipients pick up their

cards at the food stamp office or another designated distribution point.

At the checkout station, recipients use the non-standard card just

as they would use the standard magnetic stripe card. PIN or equivalent
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verification is required, purchases are for the exact amount, and the card's
balance field is rewritten with the new balance. When recipients have used

their full allotment, they dispose of the card.

The mail-out approach with the non-standard magnetic stripe card
eliminates the need for the issuance machine and for the recipient's visit to
the machine. It entails some risk of mail loss, but the PIN function means

that the casual thief will not be able to use the card.

Performance and security issues. For the most part, performance and

_

those for the standard card, because the only important difference is in the

card stock.

The non-standard stock is much more susceptible to physical damage
than the heavier and stiffer standard stock. Because it is normally expected
to last only a month, however, with an average of fewer than 10 uses, the

card's limited durability is not a problem.

The non-standard card stock 1is easier to counterfeit than the
standard card, and placing holograms or analogous protective devices on the
card is impractical because it will be important to limit the disposable
card's cost. The presence of a large number of "used" cards also poses some
vulnerability. The disposable nature of the card, however, offers the oppor-
tunity to change periodically the color or design of the stock or the infor-
mation or authorization code printed on it. Given such protection, together
with the encryption and other security measures described for the standard
magnetic stripe card, the non-standard card should not be substantially less

secure than the standard card.

General recommendations. The non-standard magnetic stripe card

appears roughly comparable to the standard card in feasibility. It can meet
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POS systems than the standard magnetic stripe card, but only if the magnetic
stripe is not placed in the standard position. None of these limitations is

important enough to consider the approach infeasible, however.

ACCESS CARD SECURITY

The recipient's access card in an EBT system must be protected
against three general kinds of threats:
. Unauthorized use, in which someone other than the

recipient obtains the card and 1is able to use it
without alteration to redeem benefits;

. Rewriting, in which someone alters or adds information
in the cards' machine readable memory. For example,
someone might add information indicating that a
fictitious allotment had been received, increasing the
available benefit balancej; and

. Counterfeiting, in which someone fabricates a replica
of an EBT card or puts a fabricated data storage device
into a stolen blank or used card.

A variety of security measures have been developed to guard against
these three threats. This section reviews them briefly, indicating the card

technologies to which they might apply.

Unauthorized use. Protections against unauthorized card use work by

verifying the identity of the would-be user. The PIN is the procedure most
commonly used in electronic financial transactions. Additional procedures

include:

* A photograph of the cardholder 1is digitized into 20-
plus shades of gray and the digital information 1is
stored in the card's machine-readable medium. At the
time of use, the terminal reads the digits and repre-
sents a picture of the user to be identified on a
screen which is made part of the terminal. A special
terminal with a viewing screen must be utilized,

. Card user biometrics are digitized and stored in the
card., When the cardholder appears, the biometrics are
compared with those of the user and the identity of the
cardholder is verified. Biometrics used most often are
fingerprints, retina prints, voice prints, and hand
spans. These biometric techniques are typically used
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in security situations where an absolute identification
is required. This technique requires a special device
to conduct the measurement and digitize the results at
each issuance machine and POS terminal.

* The dynamics of signature are digitized and placed
within the access device. The digitized signature is
then compared with a specimen provided by the card-
holder at the time of transaction. This technique
requires special equipment (a signature pad) at every
point of redemption and issuance.

All of these enhanced procedures for identity verification are
theoretically applicable with magnetic stripe, chip, or laser card technolo-
gies. In the EBT context, however, they would be suitable only with chip or
laser cards, The token card technology is not constructed to read and analyze
digital information. The standard or non-standard magnetic stripe cards might
be able to contain the digital information in other situations, but the sug-
gested EBT application would not leave sufficient space on the magnetic
stripe.

In all of these situations, special equipment is required to issue
the card initially and then to identify it later. These features can raise
terminal costs substantially, with prices ranging from about $400 to over
$1000 per terminal. These costs could amount to $.50 to $1 per case month,
which is much higher than the value of losses that would be expected without

the security devices.

All of these procedures also raise the question of how to allow the
card to be used by someone other than the primary recipient. In Reading, the
recipient tells the secondary user the PIN and gives them a paper "alternate
shopper” card. The alternate shopper card would be easy to counterfeit, but
the user must also know the PIN. With the other techniques, unless they are
combined with the PIN, it might be necessary to have identification data

individually recorded for all potential card users.

None of the survey respondents expect that any of the above tech-
niques will replace the PIN within the next three years. The general view is
that these alternative techniques may be implemented in high-security situa-

tions, such as building or computer center access, but not for financial
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transactions. If the cost per card or terminal unit is substantially reduced
or 1f the dollar value of losses becomes large enough to justify new security

techniques, they will be implemented.

Given these considerations, the PIN appears to be an appropriate
security measure for an EBT application. The PIN offers reasonable protection
except when the recipient is careless f(e.g., by writing the PIN on the
card). The potential loss if a card is stolen and the PIN discovered is
limited to the remaining balance on the card. Mcre advanced security

procedures are therefore unlikely to be worth the cost.

It is important to bear in mind that the PIN is only as secure as
the user makes it. Recipient training procedures must emphasize the need to

keep the PIN confidential and not provide it to unauthorized individuals.

Rewriting. Any of the techniques for putting information into an
EBT card could be used by an outsider to alter or add information. Equipment
and knowledge are readily available to rewrite magnetic stripes. Equivalent
equipment and knowledge are less readily accessible for chip and laser cards,
but they will become more accessible as the technologies become more broadly

used.

Encryption is the primary protection against this threat. Informa-
tion is stored in the card in guch a way that the terminal can determine
whether it 1is legitimate. Only someone with knowledge of the encryption
formula can write or read the information. Encryption procedures are viable

with all technologies except the token card.

The laser card has an extra potential protection in that information
cannot be rewritten. Thus any information that must appear in a particular
position on the card -- a recipient's name, account number, or PIN offset, for
example -- cannot be replaced with someone else's data. This protection is of
limited value in the EBT context, however, because the main targets for
alteration are the financial transaction fields. These fields are written in
succession, so someone who understands the writing technology and the
encryption procedure can add fictitious transactions to increase the card's

value.
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The chip card also has the potential for special protection. A card
that is capable of performing logical cperations internally could perform a
legitimacy check on incoming information. In effect, terminals could have an

electronic '

'signature” that the card would check. In a large system, however,
it would be impractical to maintain information about all terminals in all
cards. A universal signature might be easily duplicated; the signature could
be changed monthly and new recognition instructions placed in the chip card by
the issuance machine, but this causes problems if the recipient dces not visit
the issuance machine immediately after the code changes, which is especially
likely with a staggered issuance schedule. Thus the chip card technology is

also mainly dependent on encryption for protection against rewriting.

Counterfeiting. Protection against counterfeiting is aimed both at

the card stock and at the data storage medium.

Any device that gives the card stock a visually identifiable
characteristic and increases the difficulty of producing the stock helps
protect against counterfeiting. This includes special colors and designs, as
well as the holograms more recently employed by the major bank card

organizations.

These procedures are applicable with standard magnetic stripe cards,
chip cards, or laser cards. In principle, they might also be applied to token
cards and non-standard magnetic stripe cards. Because the concept of these
disposable cards 1is to use inexpensive stock, however, costly protective
techniques are not practical. Instead, the card's disposable characteristic
allows periodic changes in the card's visual characteristics, such as the
color, printed or graphic' material, or date. Such characteristics could be
changed every month, limiting the time frame within which a counterfeit card

would be viable.

Procedures aimed at protecting the data storage medium are needed at
this stage only for the magnetic stripe technology. The chip and laser tech-
nologies are sufficiently complicated and sufficiently new that there has been
no need for counterfeiting countermeasures. A major technique applicable to
the magnetic stripe is the watermark. This is a procedure for placing a

permanent, non-alterable code in the material of the magnetic stripe, so that
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only stripes with the watermark are accepted by the terminal as legitimate.
The watermark technique is applicable for standard or non-standard magnetic
stripe cards, and would be recommended in an EBT application to protect

against duplicated stripes.

A final approach to controlling card use, which covers all three of

the major threats, is to verify that an account number is legitimate —-— that
is, that the account exists and 1is not known to be problematic -- before
authorizing the purchase. The major credit card organizations are

increasingly adopting a ''zero floor" policy, in which all purchases must have
positive authorization. This normally means on-line authorization, which 1is

of course unavailable in an off-line system.

The off-line equivalent is a "hot list," a file of problematic
account numbers maintained in POS terminals and 1ssuance machines, which 1is
checked before authorizing any transaction. This procedure requires not only
additional terminal storage and communications, but routine analysis to
identify the problematic cases. These requirements add costs which could
become substantial in a large EBT system. In addition, hot list procedures
normally require the retailer to take possession of the suspect card, a
requirement that many retailers find onerous. It appears, however, that the
security measures discussed above offer sufficient protection that the hot

list approach is not required.

4.2 POS TERMINALS

Point-of-sale terminals would be used in an off-line EBT system for
the redemption of recipient benefits. The terminal would have the ability to
identify the recipient, to compute a new balance amount, to store benefit
transactions for later shipment to the <central computer, and to supply
receipts for the recipient and the retailer. The POS terminal needs
sufficient internal programming and communications abilities to be contacted
by (or to contact) the central computer to transmit the stored transaction

data.

To function appropriately in an off-line EBT system, the terminal

must be driven by sufficient software to carry out the above-listed functions
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and to have about 20 kilobytes of memory available for transaction storage.l
For certain merchants who have newer models of bar code scanners or Electronic
Cash Registers (ECRs), the terminal may be built into existing equipment.
Elsewhere the terminal is a stand-alone device on the checkout counter, which
means that small size (a small "footprint") is desirable. The terminal will
include a keyboard, display, modem, PIN pad, and printer. Terminals for
retailers without telephones, and possibly for a decentralized settlement

approach, also require cartridge tape or chip card capabilities.

Although manufacturers have mainly been oriented to producing on-
line terminals, the basic requirements for an off-line device are essentially
the same. Off-line terminals require more memory, in order to store trans-

action data, but this is readily available at little increase in cost.

With some system designs, an off-line terminal might not need com-
munications capabilities, i.e., it would not need the modem, handset, and the
software controlling communicaticns. Such a terminal is sufficient only if:

. Settlement 1is decentralized, with transaction data

written to a cartridge tape or chip card rather than
transmitted directly to the EBT Center;

*» Software changes (e.g., to change encryption keys) are
made in person rather than downloaded by telephone; and

. Compatibility with commercial POS systems 1is not

needed.

If these conditions are met, the POS terminal does not need com-
munications capability but does need a cartridge tape drive. Cartridge tape
drives were available on some of the earlier terminals, but found litcle
market and are not part of any product now manufactured. Some of the older
terminals are still available at prices comparable to those of standard
terminals. A major off-line EBT application, however, would be likely to

solicit bids for new production.

Lo transaction record is estimated to contain about 75 characters.
This includes recipient, retailer and terminal identification numbers, date
and time of the transaction, the transaction type and amount, the card balance
after the transaction, and security information. With 20K of memory, a
terminal could store about 250 transactions.
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Terminal availability by card type. Most of the POS terminals

currently in place or on the market are designed to handle standard magnetic
stripe cards. A number of major manufacturers supply terminals for this
purpose, and many of them participated in the survey. Tcken together, they
offer a substantial range of devices that meet or exceed the requirements for

an off-line EBT system.

Chip card POS terminals can also be considered available, but in far
less quantity or variety than standard magnetic stripe card terminals.
Several of the existing chip card terminals have restricted availability.
Those used heavily in the European and Far Eastern markets are readily avail-
able, but not all have the features required here (for example, some have no
printer or communications capability). Terminal vendors interviewed in the
study indicated that a new line of terminals featuring a modular card reader
will be introduced within a few months. This means that the same basic
terminal c¢an handle either chip cards or standard magnetic stripe cards by
changing a single component. This terminal will also offer the option of

handling both chip and magnetic stripe cards with the same reader/writer unit.

POS terminals suitable for benefit redemption in a food retail
environment are not available in the United States for laser cards. These
terminals could be constructed by combining a laser card reader/writer with a
current POS terminal, but vendors report that no such units are currently
marketed or planned. The terminals employed in current laser card applica-
tions use a personal computer to drive a reader/writer unit. This not only
makes the device expensive, but gives it a prohibitively large size for many
retail applications. It 1is probably feasible to develop a reader-writer unit
that would be driven by the computers now used in many supermarkets ta support
electronic cash registers and scanners, but such devices are not currently
available or known to be under development. Laser card POS terminals are

therefore considered unavailable.

Similarly, no POS terminals currently exist to read token cards,
although a reader could be combined with existing terminal technology. One

vendor indicates a willingness to provide such devices, bhut would reguire a
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six-month development period to produce a prototype. Token card POS terminals

are classified as available with modifications.

Non-standard magnetic stripe cards can be handled by the same
terminals that are used with the standard cards, providing that the placement
and format of the magnetic stripe corresponds to the standards. One survey
vendor offers a proprietary card that rewrites a special '"cash stripe," a
magnetic stripe not meeting the standards. POS terminals for these cards had
restricted availability from a single vendor who had been contracted to build

prototypes.

Any of the available POS terminals support a PIN verification
process. Most of the enhanced security procedures, such as biometric or
signature verification, require additional software and additional equipment
connected to the terminal. These additions typically have price tags in the
hundreds of dollars. Pursuant to the earlier discussion of security options,
it is assumed that the EBT system requires no security measures involving

major terminal modification.

The market for POS terminals has developed rapidly in recent years,
and several significant changes have occurred since the terminals were
selected for the Reading demonstration. These include a substantial reduction
in price, with the equivalent models priced as much as 50 to 75 percent lower
than the models that were used at Reading. A second major change is the
availability of increased memory in the devices. While the original terminals
had little memory, substantial capacity is now available to buyers at little
extra cost. Survey respondents report that an enhancement from 16K to 32K of
memory costs less than $20 per terminal. A third development concerns the
"softness" of the programming in the devices. Today's terminals can be more
easily programmed without significantly increasing the hardware costs of the

device.

Performance issues. While terminal packages typically consist of

similar components, there are real distinctions among manufacturers with
respect to the quality, functionality, availability of custom programming, and
maintenance of terminals. Some suppliers are able to field their own

installation and maintenance teams, while other suppliers simply provide depot
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maintenance or advise users to buy an additional supply of terminals to act as

spares.

Differences in quality are usually reflected in the expected life-
time of a terminal and the number of the devices which are found to be
defective when they are removed from their shipping package. This quality
distinction 1is often a function of the assembly process and the quality
control used by the manufacturer. No statistical data on terminal lifetimes

or problem rates in past applications are available.

The differences in functionality relate particularly to a terminal's
ability to perform diagnostics, to be programmed and have programs modified,
and to interface with multiple communication networks. Other wvariable
features include presence of a telephone handset, the size of the terminal's
display, the types of printer available (journal, roll, or slip), the ability
to accept programming from the host compufer (downline loadability), size,
encryption supported, and the capacity for links with peripheral devices

(number of RS232 ports).

Future developments. The main advances in POS terminals expected

within the next three years are additional capabilities of the equipment
without significant increases in price. Most vendors surveyed felt that the
price per unit has fallen nearly to its limit, but that the next level of
competition will be on features and capabilities. Among the most significant
features will be the ability to take advantage of new communication opportuni-
ties offering greater flexibility and efficiency, such as the Integrated
Services Digital Network (see Appendix D), and reader/writer units which will

be able to handle multiple card types.

A recent advance for POS terminals has been the ability of communi-
cations suppliers to concentrate several POS terminals onto a single telephone
line. In earlier POS systems, retailers were required to place a separate
telephone line into each check-out lane. This is no longer necessary as a
device 1is available which concentrates eight to sixteen terminals onto a
single phone line. In short, where sixteen separate phone lines have been
required, a single device is placed within the store and handles the phone

requirements of all the terminals using one line,

96



Table of Contents

Several manufacturers are introducing, testing, and will soon have
available radio frequency (RF) POS terminals. These terminals transmit data
on radio bands and can be used where no telephone service is available. The
RF terminals are expected to be priced within the POS terminal cost ranges
provided in Chapter 5. These terminals could be classified as having
restricted availability, and it is not yet clear whether additional costs of
data transmission or transaction fees to a system operator may be required to

use them.

In addition to communications advances, there have been significant
advances in the range of available terminals and their performance. Vendors
are now often willing to make guarantees on a problem~free period of operation
or the minimum expected lifetime of a terminal. The typical warranty period
is from 30 to 90 days, with one-year extended warranties available at addi-
tional cost. Vendors will also produce custom terminals for specific markets

or applications.

Terminals built into Electronic Cash Registers (ECRs) and bar code
scanners are expected to increase their ability to handle a variety of cards
for POS within the next three years. These terminals give the merchant con-
siderable ability to accept various payment media in a way that is integrated
with the systems providing inventory, purchasing, and other merchant-related
services. Survey respondents anticipate that a major trend will be in the
introduction of smaller ECRs and wand-type scanners for mid-range and small
merchants. These ECRs and scanners will possess enhanced computational

capacity and will contain a card reading feature.

The provider who holds a major market share of ECRs has begun to
introduce new models which have card reading capabilities and standardized
interfaces to EFT networks and other card authorizers. The devices also
contain the capacity for the merchants to hold their own files for services
such as proprietary check cashing. This same capability could be used for the

storage of off-line EBT items.

General recommendations. The foregoing discussion suggests that the

feasibility of an EBT system in terms of POS terminals varies considerably

with card technology. The standard magnetic stripe card terminal technology
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is clearly feasible and proven. This technology also applies to the non-
standard magnetic stripe cards envisioned here. It is fair to say that the
chip card approach is also feasible. Some acceptable devices are already
available, and the marketplace offers an increasing menu of POS devices that

can read and write to chip cards.

The token and laser cards have lower current feasibility because the
terminal devices must be classified either as available with modifications or
unavailable. The terminal technology for token cards is established in opera-
tional settings such as rapid transit and telephones, but not in the type of
POS devices necessary for food retailers. Terminal technology is in transi-
tion for laser cards, but no suitable POS devices currently exist or are

foreseen in the near future.

Balance inquiry terminals. Balance inquiry terminals can be seen as

"stripped down" POS terminals. The terminal needs only to read the access
device and indicate the benefits that remain in the card. To achieve this
function, the terminal should have a card reader, a PIN pad, and a video

display. No printer or communications capacity is required.

Although POS terminals are not commonly packaged in exactly this
configuration, several products meeting this specification could be purchased
from existing catalogs, and other vendors could readily produce the device.
The comments on POS terminal availability and reliability by card type apply

equally to balance inquiry terminals.

4.3 ISSUANCE MACHINES

In an off-line EBT system, issuance machines provide a critical link
in the process of giving recipients access to their benefits. Recipients go
to the issuance machine to have their allotments credited to their card
balance. At the issuance machine, recipients insert the card and enter their
PIN to identify themselves. Depending upon the type of access card used, the
issuance machine would either write the value of the allotment into the card

or dispense one or more disposable cards with the allotment value encoded.
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An issuance machine is envisioned to include a card reader/writer, a
keyboard, a video display, a printer, and features necessary to communicate
with the central computer (i.e., software, memory, and a modem). The soft-
ware, menory, and modem must be sufficient to allow the central computer to
load the machine with issuance instructions and levels of benefits for those
recipients within the area of machine operation. In a disposable card system,
the issuance machine must also contains a safe for storing the card stock, a

dispenser mechanism and throat.

About four megabytes of data storage capacity is necessary to hold
allotment data received from the central computer and transaction records of
allotments credited to recipients’ card balances, This assumes a maximum
density environment, with about 2,400 households served by each issuance
machine., Less data storage capacity could be acceptable in a less concen-

trated area. Additional capacity could be needed in a multi-program system.

In a POS/ACD system, which involves automated coupon dispensing, the
issuance machine must dispense food stamp coupons as well as performing the
other issuance functions. The ACD/issuance machine requires a safe and a
dispensing mechanism for the coupons and additional data storage capacity to

record coupon issuance transactions, as well as the features described above.

Availability by card type -- 1issuance machines with no coupon

dispensing. No devices are currently available that meet the requirements of
the issuance machine as described above, regardless of card technology. Much

of the basic technology can be seen in related equipment, however.

For the standard magnetic stripe card, the issuance machine performs
functions that are very similar to those performed by the POS terminal. The
issuance machine requires much more data storage capacity, however. Another
important difference is that the 1ssuance machine must operate as a stand-
alone, unattended device. This implies a need for physical security against
accidental misuse, vandalism, and theft. The issuance machine is therefore
envisioned as a simplified automated teller machine (ATM), mounted in a wall
in a location affording public access, with only the keyboard, the display,

and the card insertion and receipt slots accessible.
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Although no such device currently exists, several vendors report
they could produce it. In each case, the vendor would modify existing devices

that work with standard magnetic stripe cards.

The vendors also indicate that they could produce devices that would
handle chip or laser cards. The only difference would be in the reader/writer
units, and the vendors report that appropriate reader/writers can be obtained
for either technology, although at higher cost than the standard magnetic
stripe card unit. An issuance machine for laser cards involves some develop-
ment challenges. Reader/writer units for laser cards are not yet considered
fully proven, both because usage has been limited and because some tests have
encountered significant problems with the units. The issuance machine might
require additional processing capacity to drive the reader/writer units, which

are now typically driven by personal computers.

Several European vendors have available telephony-based devices that
could be used as an issuance machine with chip cards. These devices amount to
specially equipped telephones that have a keyboard, a video screen, and a
printer., Although widely used in Europe, applications of these devices in the
United States are just beginning. Some can be found in airports offering
access to services such as stock quotations and airline ticket purchases or
reservations. Although it would appear feasible to construct an equivalent
device for standard magnetic stripe cards, only the chip card device was

available at the time of the survey.

The telephony-based issuance machine would act in an on-line manner
to credit allotments to recipients' cards. Recipients would go to the
machine, insert their card, and enter their PIN. The machine would establish
contact with the central computer, which would transmit the amount of any
allotments available to the recipient. The machine would credit the allotment
to the card and print out a receipt. Like other issuance machines, the
telephony-based device could be used for balance inquiries. In addition, it
could serve as a public telephone, potentially generating revenue for the

deployer.

Issuance machines that dispense disposable cards involve additicnal

functions and components, but can also be considered available with modifica-
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tions. Token card dispensers exist, for example, but they typically handle

cash and perform somewhat different functions from those required in the

issuance machines. Again, vendors assert that appropriate machines could
R 3_),2 %nh:;:f\bn-‘,pr{bk [ - - | [P IS PSR -SSR S SCUCS S P

ACD/issuance machine availability. Like the issuance machines

described above, no currently existing device meets the specifications for an
ACD/issuance machine, but analogous products exist. In fact, the ACD/issuance
machine would closely resemble an ATM. ATMs normally read (but do not gener-
ally write to) standard magnetic stripe cards, store data, communicate with a

central computer, and dispense cash.

The most important distinction between an ATM and an ACD issuance
machine is that the ATM dispenses cash rather than coupons. Variations on the
dispenser function have been implemented in a number of applications, however,
such as the dispensing of travelers' checks, airline tickets, and merchandise
coupons. Vendors believe that they can produce ACDs that would dispense food
stamp coupons with relatively small modifications to existing products, at
least if the coupons can be provided individually. 1In the current coupon
system, coupons are packaged and distributed in books, and recipients are
required to keep the coupons in the book until the time of purchase.1 If the
ACD machine 1is required to dispense coupons in books, vendors indicate that

somewhat more complicated versions of the machines will have to be developed.

Because ATMs are generally designed to read standard magnetic stripe
cards, an ACD/issuance machine could be produced most readily for this tech-
nology. As in the case of the plain issuance machine, however, the only
difference required to handle a chip or laser card is the reader/writer
unit. ACD/issuance machines for all three technologies may therefore be

considered available with modifications.

ACD/issuance machines fer use with disposable benefit cards would

have to dispense both the disposable cards and coupons. Although theoreti-

1Recipients may use coupons that have been torn out of the book,
provided that they can present the book to the retailer. They may use loose
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cally possible, this combination of functions lies well beyond products
currently marketed or envisioned by the vendors. This technology is therefore

classified as unavailable.

GCeneral recommendations. Of all the devices considered as potential

issuance machines, the only one classified as currently available is the on-
line, telephony-based device designed for use with chip cards. Nonetheless,
most of the other issuance machines are considered available with modifica-
tion. The widespread use of ATMs and other analogous equipment makes it
reasonable to consider these as technically feasible components of an EBT
system. The exceptions are the laser card machines and the ACD/issuance
machine when used in conjunction with disposable cards; these appear to be too

far removed from existing products to be considered feasible.

4.4 CENTRAL COMPUTER FACILITY

The central computer facility (EBT Center) carries out several
functions in an off-line system. It receives allotment data from the State

food stamp data center!

and transmits it to the appropriate issuance machines,
then retrieves from the issuance machines data on allotments credited (and
data on coupons issued in an ACD system). Data on credited allotments and
coupons issued are reconciled and archived. The Center also maintains records
of special transactions carried out by Food Stamp Program personnel, such as
manual transaction authorizations and <conversions of EBT benefits to

coupons. Periodic management reports are produced to describe system activity

and diagnose problems.

The Center's responsibilities regarding purchase transaction data
may vary, depending on design decisions described in Chapter 3. With cen-
tralized settlement, the EBT Center retrieves transaction data from the store
terminals, summarizes and formats the data to initiate the funds transfer
process, sorts the data into recipient files and maintains a current balance

file, and reconciles and then archives the data. With decentralized settle-

IThe EBT facility could be located within the food stamp data
center, eliminating this data transfer step.
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ment and a ''no balance" approach, the EBT Center may not perform any of these

functions.

The range of functions means that the hardware configuration of an
EBT Center may differ from one EBT system to the next. The variations are
mainly in the equipment's size or capacity, however, because the central
facility must always perform the same fundamental activities, tramsmitting,
retrieving, and processing transaction data from a dispersed network of
devices. Section 5.6 presents illustrative equipment lists for a central
computer system in an off-line system serving three different sizes of case-

load. A more general specification of the central system would include:

. a central processing unit to process in the range of
1.14 MIPS (million instructions per second) for a small
city's caseload and up to 4.8 MIPS for the caseload in
a large State. The MIPS requirement is calculated on
the basis of number, length, and expected arrival
pattern of transactions, as well as system overhead
(e.g., to support peripherals, disks, and application
software) and other processing requirements;

¢ a disk sub-system which will store operating system
files, system overlays, application software and
recipient and retailer data;

. a tape sub-system consisting of a tape controller and
two tape units. The function of the tape system is to
provide storage of data that is not wvital to the
immediate ©processing requirements of the overall
system. Additionally, the tapes store periodic backups
to ensure the rapid restoration of the network should
unforeseen complications occur;

o a system printer to be initially rated between 600-1200
LPM (lines per minute). All paper output, which
includes status reports, settlement-related reports,
transaction activity, program listings, etc., will be
generated by the printer; and

* a communications controller which will handle all
activity initiated throughout the terminal and issuance
machine network and create the interface with the
central processing unit.

The configuration for an off-line system differs somewhat from those

typically used in on-line environments. On-line systems generally employ con-
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tinuous processing computers to accept incoming authorization requests, route
them to their appropriate destination, and transmit the response back to the
originating terminal. An off-line system involves a lower volume of communi-
cations, and these can ~ccur on a more predictable basis because the EBT
Center determines exactly when to contact each device in the network. The

off-line system therefore does not need the continucus processing computers.

The differing card technologies discussed in previous sections have
no impact on the requirements for the central computer system. The data sent
to and received from the 1ssuance machines and POS terminals is the same,

regardless of the nature of the card carrying the recipient's benefit balance.

A substantial number of mainframe computer manufacturers offer
equipment meeting the general requirements outlined above. The equipment is
quite common, being used for a variety of purposes. With the possible excep-
tion of the communications controller, the configuration described could be
found in thousands of data centers across the country. This means that many
States would be able to implement an off-line EBT Center within their existing
data processing facilities with relatively minor equipment modification. Such
integration potentially allows greater efficiency in the use of equipment and

labor; the effects on operating costs are explored in Chapter 5.

Much of the packaged software that is available to perform functions
like those of the EBT central computer has been developed for IBM-compatible
or equivalent hardware. All such equipment 1s available with warranties when
purchased from the manufacturer, and limited warranties are often available on
used equipment purchased in the third party market. All vendors make support
service an important part of their product offer, and will typically provide
consultation and '"tuning" assistance to make minor adjustments to hardware or
operating system software to help the customer get maximum utilization and

efficiency from the equipment.

Future developments. During the next few years, no significant

change in technology that would dramatically affect an off-line EBT system is
anticipated. For example, IBM has announced and will begin to deliver a model
9370 by year-end, a machine that might well be used as the central processing

unit in an off-line EBT system. The 9370's architecture features additional
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compactness, but offers little advantage in terms of speed and capacity over
previous models. The 9370'c¢ price will be only slightly less than previous

models.

Several continuous processing CPUs have been either down-sized or
up-sized to meet new market segments. With the entry of new competitors into
the continuous processing market, prices have fallen. Survey respondents
expect some further price reductions in the next two to three years in both
the mainframe and continuous processing market. Continucus processing

computers would not be used in most off-line EBT designs, however.

General recommendations. The requirements of the central computer

system provide no obstacle to an off-line EBT system's feasibility. The
technology involved is quite mature, with acceptable products offered by a
number of manufacturers. This equipment can be used in conjunction with any

of the technologies previously discussed for cards and terminals.

4.5 SOFTWARE

Software refers to the programming and operating system which allows
the central computer system to function. In the case of an off-line EBT
system, software must be available to drive the communications and data trans-
fer between the central processor and issuance machines and POS terminals, to
post transactions to account files and generate settlement if these functions
are performed at the EBT Center, to perform necessary reconciliations and
provide reports and, generally, to control the functioning of the computer

system's various components.

Packaged software developed for commercial electronic funds transfer
and POS systems 1is applicable to an off-line EBT system. The software
normally contains the following key functional modules:

* terminal driving modules, which control the flow of

data back and forth to a network of dispersed devices

such as POS terminals and ATMs (in an off-line EBT
system, this would include issuance machines);
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. settlement module, which summarizes transaction data
and prepares a transmission conforming to the require-
ments of the Automated Clearing House or other clearing
system; and

. network interface modules, which control communications
and data transmissions with card-issuing organizations
(in an EBT system, these communications would be with
the State food stamp data center and any other
participating programs or networks).

Additional modules maintain client and merchant account files and generate

reconciliation and management reports.

The software packages have been developed in modular form to allow
customers to select exactly the functions that need to be performed with a
minimum of custom programming. In the commercial environment, this typically
means selecting modules to match particular manufacturers' terminals and the
protocols of the particular card-issuing organizations participating in the
network. The network interface aspect will be less complicated in an off-line
EBT system, but considerable attention may focus on selecting among the file
management, reconciliation, and reporting functions. Special programming may
also be required to handle any off-line EBT functions that are performed
differently from the normal commercial pattern, such as manual transactions

and balance adjustments.

Software requirements are not directly affected by the choice of
card technology. An indirect effect may exist, in that selecting a particular
card technology may limit the available choice of terminal and issuance
machine manufacturers. Although available terminal driver modules cover a
wide range of manufacturers, it 1s possible that none would be compatible with
the chosen EBT terminals or issuance machines. In this case, modifications
would be necessary to obtain an appropriate module. Acquiring modified soft-
ware 1s more costly than purchasing existing packages, but less costly than

developing it afresh, and it is certainly technically feasible.

Packaged software was available to drive EFT and POS applicacions as
early as 1977, and the number of providers and sophistication of the products

has grown substantially in the intervening decade. Most of the major commer-
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cial POS networks use software supplied by one of four major vendors, and

several other organizations also offer full or partial packages.

All of the current software vendors are able to provide ongoing
maintenance and customization as needed. The differentiation among products
is typically in terms of which manufacturer's terminal devices can be driven,
which commercial networks the system can interface with, and how many transac-
tions per second the system can handle. This final measurement is important
even in an off-line system because the abilities of the system must match the
expected volume of data flow. For example, the system must be able to poll
all the POS terminals and process the transaction data to create funds
transfer items in the required format in the schedule "window" between the
close of the system’s banking day and the deadline for submitting funds

transfers.

Most available EFT software packages have been installed in several
locations. Locations and applications vary from a single financial
institution running a few ATMs to state-wide, multi-state, and even national
networks. Other applications drive up to several thousand POS terminals while
providing authorizations for credit and debit cards and the collection of
data, such as cash concentration totals. In almost every case, comparable
sites for different vendors' software can be found, visited, and evaluated, a

useful procedure for any agency establishing an EBT system.

In addition to terminal handling and application software relating
directly‘co the processing of transactions, the CPU requires a basic operating
system (DOS, MVS, GUARDIAN, MCP, etc.). These operating systems are generally
provided by the equipment manufacturer along with the other operating system-
related components such as disk space managers, line handlers, text editors,

and miscellaneous utility programs,

Future developments. Software developments within the next two to

three years can be expected in areas of terminal driving and routing of
messages to alternative data bases. Additional routing capability will become
available for other types of networks, such as those offering stock quotations
and other services. The capability to drive touch-screen video terminals or

other input mechanisms will be developed. Other likely developments will be
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in the area of sizing systems, i.e., the custom creation of software and
applications based on the size of the user and the size of the applicaticn

expected to be processed.

A final area for EFT software development will be applications in
new markets. The most likely candidates for these applications are welfare
delivery, the insurance industry, and the health care field. The major
suppliers of EFT/POS software all report that they are seeking such new
markets for existing software, with the understanding that certain modules may

have to be customized for the new applications.

General recommendations. Existing packaged software that has been

developed for commercial EFT applications will probably meet the requirements
of an off-line EBT system. Some modification could be needed, particularly if
the card technology leads to a choice of terminal or issuance machine vendors
whose products are not compatible with existing terminal driving software
modules. The general technology is proven in a large number and wide variety
of applications, however, and poses no obstacles to the feasibility of an off-

line EBT system.

4.6 COMMUNICATIONS

An off-line EBT system needs four main data communications links.
First, the central computer must communicate with the State food stamp data
center to receive allotment information and to transmit reconciliation data,
management data, and any account or transaction data desired for the data
center's own files. Second, the central computer must communicate with
issuance machines to send out authorized allotment data and retrieve data on
allotments credited to recipient <cards and, if applicable, coupons
dispensed. Third, the central computer must communicate with the local food
stamp office to receive 1information about new accounts opened, ccupon
conversions, balance adjustments, and other transactions occurring at the
local office. Finally, in a centralized settlement system, the central
computer must communicate with POS terminals to retrieve data on purchase and

refund transactions.
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Although these communicatiorn links are quite similar to those
required in an on-line EBT system, especially when the off~line system has
centralized settlement, some differences exist, The main differences stem
from the off-line system's communication with issuance machines. The off-line
system communicates a larger volume of data: the volume from the POS
terminals is the same, but data must be also moved to and from the issuance
machines for each allotment. On the other hand, the off-line system involves
fewer instances of communication connects, because it communicates with each
machine only once each day. Each connect transmits a greater volume of data
than a connect in an on-line system, but the communication cost is reduced
because the first minute of a telephone call has a higher price than subse-
quent minutes. Further, the off-line system's communications can be initiated
by the central computer and handled on a predictable schedule, avoiding some
of the peak load problems that can occur in an on-line system when many

customers attempt transactions at the same time.

Data communications use one of two technological approaches: dial-

up lines or dedicated lines.

Dial-up lines. These are the standard lines that are connected to

all telephone sets. They have the ability to connect to any other dial line
in the telephone network. These lines are suitable for low toc medium speeds
of data communications, up to 480 characters per second. Cost for these lines
are based on a low monthly fixed rate plus any applicable toll charges. There
are two classes of toll charges, local dial calls and long distance calls.
Long distance calls are comprised of any calls that leave the local dial

area. These calls are billed by time and distance.

Individual local dial calls are either free (flat-rate billing), or
chargeable (measured service). The local dial area is a small, well-defined
physical area, typically a city, group of cities, or county., Some areas of
the country offer flat-rate service only, some offer measured service only,
and others offer both. Typically, the midwest, northeast, and California are
measured services areas, while the rest of the country has been slower to

adopt measured service.
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It is to the telephone company's advantage to use measured service
rather than flat rate service because the customer 1is billed for actual
services used. The deregulation of AT&T has signaled the breakdown of the
cross-subsidization of telephone costs from one group of users to another,
thus pressuring the telephone companies to switch to measured service. The
main reason measured service has not taken over nationwide is that State
Public Service Commissions {PSCs) fear that telephone rates for private users
will rise sharply. These PSCs have blocked the attempts of many telephone
companies to switch to measured service. In time though, as the concept of

"pay for usage" is accepted, measured service will replace flat-rate billing.

There are two ways to calculate measured service. The first is
message units, where the user pays for the duration of a call. The second

method is zone unit measured, where the user pays by distance.

Dedicated lines. These telephone lines are physically connected,

end~to-end, without passing through any telephone switching gear. They are
suitable for medium to high speeds of data communications, 480 to 500,000
characters per second. These lines are priced at a fixed monthly rate
determined by mileage and line speeds. The higher the mileage and/or line

speeds, the higher the cost.

Several wvariations on these basic service options exist. These

include:

. WATS lines -- These are out-going only, dial-up lines
with a special billing arrangement to reduce long
distance fees. The special billing arrangementc is the
deletion of the call detail records on the monthly
statements, which are replaced by total hours used.
These lines are sensitive to both duration and distance

of call.

. 800 lines -- These are in-coming only, dial-up lines
with a special billing arrangement identical to WATS
lines. :

. Packet switching networks -- These are hybrid networks

made up of dial-up lines, dedicated lines, WATS lines
and 800 lines. The objective of the vendors of these
networks 1s to utilize the dedicated lines as much as
possible, thereby reducing the toll charges on the
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other lines. The user is charged for connect time and
amount of data sent. Usage 1is not sensitive to
distance, so it would cost the same amount to send a
file from Boston to New York as it would to send it
from Boston to San Francisco.

If line speed requirements do not mandate dedicated lines, the
choice between dial-up and dedicated lines usually depends on cost. In an on-
line POS system, this generally becomes a matter of transaction volume. When
the transaction volume reaches a level that makes the cost of dial-up service
exceed the cost of dedicated service, dedicated service is used. Although the
break point depends on specific telephone service prices, it tends to be about
2,000 transactions per month. Most POS terminals in commercial systems have
dial-up connections unless they happen to be connected to some equipment that

is already served by a dedicated line.

The choice of a service configuration for an off-line EBT system
will depend to some degree on the design of the specific system. In a simple
choice between dial-up and dedicated lines, one might expect the links with
local food stamp offices and with store terminals to use dial-up lines. The
local offices will have a few very brief communications per day. The POS
terminal will have one somewhat longer communication per day, but only rarely
would more than a few thousand characters of data be transmitted. Issuance
machine communications also occur only once daily, hut transmissions could
range from a few thousand to several hundred thousand characters of data.
Whether dial-up or dedicated lines are more appropriate for issuance machines
would depend on the number and location of machines in the network as well as
the data flow expected from each machine. Similarly, the choice for communi-
cating with the State data center will depend on the size of the system and

the proximity of the two data centers.

Future developments. Currently, the regional telephone companies

supply the dial-up lines. This is unlikely to change, and will remsin a
regulated environment. The dedicated lines, WATS lines, 800 lines and the
toll services for the dial-up lines are supplied by a handful of long distance
carriers (i.e., MCI, Sprint, AT&T, etc.). The packet switching networks, also

called value added networks (VANs), are run by third party companies such as
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TELENET or CompuServe. The companies buy their lines and services from one or
more long distance carriers. Although these privately held VANs are the only
ones currently operating nationwide, the long distance carriers as well as the
local telepnone companies are attempting to enter this market. In
anticipation of these large entries, other communication companies have
attempted to carve out market segments for themselves and have already entered

the transaction processing and terminal-driving markets.

In an EBT system, this increased competition by non-regulated VANs
allows for the negotiation of fixed-cost, long term contracts, charged by the
transaction. Some VANs view EFT applications as particularly desirable
business because volumes will be constant or growing and calls are short and
spread over more hours of the day and weekend than normal business calls.
These traffic patterns allow the VANs to use network capacity that would

nocrmally be idle.

In the near future, there will be many new communication services.
Examples are the Integrated Services Digital Network (ISDN), radio frequency
(RF) terminals (i.e., terminals that operate on radio frequencies), and some
new hardware devices. These new technologies will improve network reliability
by offering automatic alternate routing and user-configurable networks to

adapt to changing traffic patterns and to reduced costs.

General recommendations. An off-line EBT system's communication

requirements are well within the range of readily available technology. The
technology and services for telephonic data transmission are well estab-
lished. The only important Lissues concern cholces among service options,
cholces that will be made on the grounds of cost-efficiency for particular

system configurations rather than technical feasibility.
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4.7 COMPATIBILITY WITH EXISTING SYSTEMS

The original EBT feasibility study1 indicated that linkage with an
already existing EFT network would increase the potential for cost savings.
This section explores that possibility in the context of an off-line EBT

system.

Background. EFT/POS systems can be characterized as a series of
card-authorizing data bases linked to each other through a central computer
facility called a "switch." The card-authorizing data bases, referred to as
processors, intercept processors or DPCs (Data Processing Centers), supply
card authorization services for a single entity or a group of entities on a
profit basis. Alternatively, these services are sometimes provided by card
base affiliations, such as a regional bankcard association, on a non-profit

basis.

The switch, which is pivotal to the operation of an EFT network,
contains the central routing computer and software which allows the multiple-
DPCs to exchange transaction data. The switch contains a file identifying all
legitimate terminals and card-issuing organizations, and a record of which DPC
is expected to authorize transactions for each card base. Typically, the
switch operates 24 hours a day, 7 days a week and is always available except

for short, scheduled maintenance.

The operations of the early bank network switches were usually
placed in the hands of one of the participant banks. As networks developed,
this was believed to provide an undue competitive advantage to the network
participant running the switch, and a migration began to independent switch-
operating entities or third parties. Even though the operation of the switch
is now one step removed from the participants, network operating rules and
bylaws strictly govern the behavior of the switch operator and specify which
organizations can effect a direct switch 1link for authorizations and

interchange of transactions among the network participants.

1Report on the Feasibility of an Electronic Benefit Transfer System
for the Food Stamp Program, Silver Spring, Maryland: Birch & Davis Asso-
ciates, Inc. and the Orkand Corporation, 1982. The report indicated that
there was a potential for piggybacking on in-place EFT networks.
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The DPC normally provides a menu of services to its card issuers, or
correspondents. For example, the DPC may maintain files containing a series
of account numbers with a current balance attached (strip files), a list of
accounts for which no activity is to be allowed (negative files), or a list
allowing for each account parameter-based activity to a pre-specified level.
These parameter files are also sometimes referred to as velocity files in that
the parameters may include the number of transactions in a relatively short
time period (e.g., an hour) as well as the total amount of activity over a
complete period (e.g., a day). All three of the services may be offered by
the same DPC with certain overlaps such as strip files with a velocity

feature.

The number of DPCs that share ATM/POS networks varies from as few as
3 to as many as 50. Requirements for DPC technical abilities and response
time for transaction authorizations are set by the network. A DPC that
chooses to link to the network must agree to meet the standards and to abide
by all the requirements stated in the network's operations guidelines. DPCs
typically also drive terminals for their correspondents or customers. In most
large networks composed of multiple DPCs, the switch does not own or drive
terminals, but acts only as a router for transactions between terminals and

the authorizing DPC. These networks are referred to as interchange networks.

A second type of EFT network exists. In these networks, a single
entity provides the switching service for all network participants, and all
card authorization files are held at a single point. The card-issuing
entities "share" the terminals, but do not authorize transactions individ-
uvally; this is handled by the single DPC, which is also the switch. These
networks are usually referred to as shared networks. When an entity operates
a network entirely for itself, performing switching, card authorization, card-~
issuing, and terminal driving functions, it is referred to as a proprietary

network.

Operating rules. EFT/POS networks function in accordance with a set

of regulations referred to as operating rules. Although the handling of most
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financial transactions in the United States is governed by the Uniform
Commercial Code (UCC), the original shared networks found that the UCC did not
orgﬁige'for the handling of EFT items. Tn lieu of the UCC gonventians. rhe

* = [

S

operating rules set all liabilities and handling requirements for electronic

transactions.

The original operating rules were created in 1975/1976 for the first
state-wide EFT network, which became operational in December of 1976. Because
that network chose to sell its basic switch software and operating procedures,
portions of those first operating rules appear in many subsequent networks.

Operating rules have a high degree of similarity across networks.

The operating rules of the network also define the characteristics
of those entities which will be allowed to participate within them. These
participation strictures will appear either in the operating rules or in the
bylaws of the entity which is formed to coordinate the network. EFT networks
founded by financial institutions, for example, commonly exclude third party
DPCs or non-financial institutions from a voting and ownership role within the

network.

In cases where a third party is allowed to participate in the
network, its role is typically constrained so that it can only operate through
the offices of a financial institution. This financial institution receives a
fee or a specific service from the third party. An example of this would be
the participation of BUYPASS The System, Inc. (a third party POS provider)
within the AVAIL or HONOR networks. BUYPASS was required to be sponsored by
an already-participating financial institution and either paid fees or

provided services to that financial institution.

It is interesting to note that many of the early restrictions in EFT
networks excluded certain classes of financial institutions (Savings and

Loans/Credit Unions) or financial institutions whose main offices were not
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Restrictions against classes of financial institutions and out-of-
state participants have generally been lifted in the past four years. This
lifting of restrictions 1is largely the result of the purchase of network
participants by out-of-state financial instituticms, industry consolidation,
and the growing understanding that restrictions on EFT networks tended to
produce low transaction volumes which resulted in high per-transaction
costs. In the cases of CIRRUS and PLUS, the networks were purchased by the

ma jor card associations, MasterCard and VISA.

The role of third parties in EFT networks has accordingly increased
over the last two years. Major terminal-driving firms, such as ADP, GTE, or
subsidiaries of financial institutions, routinely are allowed operation within
the networks. While third parties are allowed to offer their services within
the network, it is still uncommon to see a third party have full participation

or play an ownership role.

An entity desiring to participate in a network usually must complete
an agreement with the switch operator or with an individual DPC or participant
within the network. If a State food stamp agency or FNS wished to
participate, this rule would apply. Some entry or switch connection fee would
be required. This switch connection fee varies from network to network; it
ranges as high as a $25,000 one-time fee or a several thousand dollar monthly
fee, and as low as a $200 one-time fee plus the costs of interface. The one-
time entry fee would allow the State to establish a connection with the
central switch and to operate terminals within the network. Additionally, the

fee would cover the initial loading of terminals into the switch's files.

The operating rules and bylaws of some networks preclude partici-
pation by a non-financial institution, which would exclude a State or FNS. On
the other hand, several networks interviewed expressed an interest in having
EBT as part of their services, and even offered to waive their initial
connecticn fee for the opportunity. The networks expect that the additional
volume of food stamp transactions would result in scale economies which could
be passed on to the rest of the network participants. In such situations,

existing third~party restricticns may not pose binding constraints.
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Requirements for network participants. The behavior and liabilities

of participants in an EFT network are governed by the bylaws and operating
rules, and will affect a food stamp agency. These responsibilities and
liabilities include provisions that would not be intuitively obvious. For
example, a terminal placer typically bears all responsibility and civil
liability for events taking place at its terminal. Thus, if a recipient were
to be robbed while at a food stamp terminal, there is some likelihood that the
food stamp agency could be drawn in a lawsuit. As unlikely as this seems,
crimes at ATMs have already involved the terminal owner, the card issuing

bank, the network provider, and all of the network owners in lawsuits.

All EFT networks operate with specific technical guidelines for
terminal availability, security, encryption, and DPC and switch performance.
Included in these guidelines are requirements for the coding and physical
characteristics of cards. To participate in a network such as this, the food
stamp agency would have to subscribe to all of the technical requirements and
agree to pay penalties for failing to meet performance requirements. Some
guidelines explicitly require the use of standard magnetic stripe cards (track
II) and on-line authorization. An off-line EBT system or a system using some

other card technology would not be allowed to participate in such a network.

Settlement of funds within EFT networks is handled through Federal
Reserve Bank accounts or through a single bank within the network which serves
as the settlement bank. The food stamp agency would be required to have
available funds on deposit if a settlement bank is used, or would be required
to pay the cost of a Federal Reserve entry each day to settle terminal usage

fees and incidental charges which the network would make.

Communications in a switch network. Communications usually use

dedicated telephone lines to multi-dropped ATMs (i.e., where several terminals
share the same telephone line), and use either dedicated or dial-up lines to
POS terminals. Dedicated lines connect the switch to the DPCs. The communi-
cations protocol normally includes network-mandated encryption techniques or

encryption equipment for communications security.

In most cases, the costs of communications are borne by the indi-

vidual network participants who use the facilities, The owner or installer of
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an ATM pays for a share of the dedicated circuit on which the multi-dropped
ATM resides, while the DPCs pay the cost of the lines between themselves and
the switch. Where a third party is driving terminals for a network partici-
pant, communication costs are either directly charged back to the participant
or are included in the fees paid by the participant for the third party's

service.

Operating charges. Charges 1in an EFT network appear on three

levels. On the first level, a price is set for each transaction which passes
through the switch. This fee averages around 8 cents, with fees being seen as
low as 3.5 cents and as high as 25 cents. The price depends on who owns or
controls the network, what services are provided, and the volume of transac-

tions experienced by the network.

Switch fees may be set by the owning and controlling members of the
network, or may reflect the contract which the network has with the third
party which provides its switch operations. For example, if the thied party
is charging ten cents per switch transaction, the network must pay the ten
cents and must markup each transaction to assure its continued functioning.
In very high volume situations, a markup as low as two to three cents will

allow the network-operating entity to continue on a break-even basis.

Historically, the card issuer paid the entire switch fee. In
several netwarks, however, including the evolving ENTREE POS sgystem, the PQOS
switch fee 1is divided between the card issuer and the terminal placer or

owner.

During the past year, several networks have reduced switch fees
either to remain competitive in their marketplace, as a result of
renegotiations of contracts with their third party switch provider, or as a

result of substantial volume increases.

The second level of fees are set by participants for the services
they provide. DPCs charge their correspondents (i.e., card bases which they
process) for authorizations on that card base, for additions and deletions to
the card base, for researching reccrds, for report production, for funds

settlement activities, for card production, and even marketing or consultation
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services. An example of this would be a DPC which charged 50 cents per card
issued, 10 cents per month for having the cardholder on its computer files, 10
cents per authorization, $200 per month for driving an ATM, and a 50 percent
mark~up on all marketing materials provided to the correspondent. It is not
atypical for each correspondent alsoc to have a funds account with the DPC for
the settlement of network fees. The DPC makes additional profits from holding

this account.

The financial institutions participating in an EFT network can
charge their'cardholders for use of the network. These fees are set by the
individual institution and are in no way regulated by the network. A recent
trend 1is for network participants to charge cardholders for the use of
terminals that belong to another network participant. This charge, called a

"foreign transaction fee," has become incteasingly prevalent and often is as

high as 75 cents per transaction.

The third level of fees in a shared network are those fees paid by a
card~issuing institution to a terminal-placing institution when cardholders of
the issuer use a terminal owned by the placer. These fees are called inter-
change fees and are set by the Board of Directors of the network. The fees
are subject to revision as the network grows or significant economies of scale
are produced. Many of the newer networks use the services of a third party,
such as a consulting firm, to assist them in setting interchange fees. By
having a third party evaluate the costs in the network and setting a fee which
reflects costs, network participants protect themselves from price fixing

concerns.

Interchange fees, the payment by one financial institution for
having its customer use the terminal of another is the basis for the "foreign
transaction fee' mentioned above. Since Bank X must pay Bank Y a certain
amount for each terminal usage by a cardholder, it passes on this fee directly

to its cardholders.

Exhibit 4-2 summarizes the fees typically found within an EFT

network. These fees will vary from network to network.
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Exhibit 4-2

Typical ATM Network Fees
(cents per transaction)
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TYPE OF FEE

COST

DPC charge to correspondent

Switch fee charged to card issuer
and/or terminal placer

Terminal use fee charged to card issuer
ATM

POS

Transaction fee charged to card holder

Various, depends on
service level

3.5¢ - 25¢

45¢-75¢

10¢-45¢

0 - 75¢
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A food stamp agency operating an EBT system, if it participates in
an EFT network, may find it must take the rcle of placing terminals,
especially in smaller food stores, convenience stores, or '"Mom and Pop" food
retailers, If the agency allows the terminals to accept other network debit
cards, under the operating rules or bylaws, the agency would either be paid a
fee when a network cardholder used the terminals or would be required to
collect from a merchant a certain portion of the switch fee when transactions
are completed. This could place the food stamp agency in a somewhat uncom-
fortable role, as merchants contacted in this study expressed displeasure at
the prospect of paying fees for food stamp redemptions or to accept debit POS
items., Nonetheless, the network operating rules would require the agency
either to collect the fees, or to pay the fees itself if it chose to sponsor

terminals in the network and not charge participating retailers.

POS services. The typical EFT network is composed mainly of ATMs,
but many .have begun to offer POS service. Such service most often involves
dial-up terminals placed in convenience stores and gas stations, and
occasionally with retail merchants. It is unusual for any EFT network to
drive ECRs and bar code scanners in major supermarkets. In a few situations,
however, networks have placed dial-up or dedicated devices in a few
supermarket lanes. More commonly, dial-up terminals in supermarkets are

driven by third-party providers for participants of the network.

Examples of in-place POS services can be found in many States, with
concentrations in California, Georgia, Ohio, Wisconsin, Iowa, Texas, Florida,
New York, and Washington. POS services placed by participants in EFT networks
are expected to rise during the next three years. Exhibit 4-3 provides a
series of estimates from Carmody & Company based on their research into the
number of debit terminals available in mid-1986 and by 1990. Although the
Carmody study has been widely quoted in EFT industry trade magazines, it may,

like many previocus projections of future POS growth, be overly optimistic.

Some of the larger food store chains, including several survey
respondents, indicate that they are placing debit POS terminals in selected
stores. While this is a strong positive indication of growth, the surveyed

merchants also cited factors that could keep the growth slow. They expressed

121



Expected Industry Distribution of
178,000 Debit POS Terminal Placements by 1990}

Exhibit 4-3
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INDUSTRY PERCENTAGE TERMINALS
Supermarket 42 74,760
Retail gas 17 30,260
Convenience store 7 12,460
Fast food restaurant 10 17,BdO
Major retailer 4 7,120
Others 20 35,600

lsource: Carmody & Co., Inc., Woodcliff Lake, New Jersey.
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concern for the ability of EFT networks to provide services which were both
highly reliable and low in cost. Some survey respondents also indicated an
unwillingness to have a financial institution or network control their payment
technology, particularly because they feel their own technology may be more
advanced and productive than that offered by the network. For example, they
feel their ECRs and bar code scanners are much more advanced than the dial-up

terminals being offered.

In addition to the terminal technology issue, network authorization
reliability is a concern. Current networks record rejection rates ranging as
high as 17 percent and as low as 3 percent of all POS transactions. The
reasons for these rejection rates vary, but leave retailers questioning the
reliability that the network can deliver, reliability which is key to the

merchant's good relationship with the customer.

While early testing of debit-only terminals is taking place, POS in
EFT networks has generally found only a lukewarm response. The volume of
transactions is not yet large enough to prove that it is a viable concept when
including only debit cards as the card base. Observers expect that as more
networks offer both credit and debit services, per-transaction costs can be
reduced and more merchants recruited. Unfortunately, only a select subset of
retail food merchants anticipate the use of credit cards, so this blending of
card bases is unlikely to be a strong motivating factor for food merchants to

participate in debit POS.

There 1is every expectation that EFT networks will continue to
develop their POS activity. However, the last five years have seen relatively
little growth in the distribution and operation of POS terminals in the food
retail industry.l In the words of one shared network president, "I'd love to
do food stamps, but I'm not in enough food stores. Call me back when I have

at least a 20 percent penetration."

1pos News of June, 1987, reports the placement of 1,782 debit card
POS terminals in convenience stores, and 6,805 in supermarkets. There are
approximately 230,000 stores redeeming food stamps.
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Trends. There are several strong trends among EFT networks. One
trend 1is that States which support multiple mnetworks are seeing a
consolidation into a single network. This is also true in the case of smaller
networks in adjoining states which can be consolidated intc a single, more
efficient network. Consolidations are unlikely in States such as Wisconsin,

ITowa, Florida, and Georgia, which already support a single network.

Following several years of discussion, movement 1is beginning for
networks having common service areas to allow direct interchange of trans-
actions. An example of this interchange is the PULSE network based in Texas
and the Star network based in California. It remains to be seen whether
organizations such as the Shared Network Executives Association (SNEA) can

accomplish the network interfaces they have proposed.

On a naticnal basis, the MasterCard and VISA bankcard associations
have purchased the PLUS and CIRRUS ATM networks. There have been two
immediate results of the purchase: the networks have been opened to
membership by any depository financial institution, and transaction prices
have been reduced. At this point, both PLUS and CIRRUS support only ATM

traffic, but they have talked considerably about POS,

MasterCard and VISA, as well as several other regional networks,
have joined to develop an on-line POS service known as ENTREE. ENTREE will
provide a debit logo which will be recognizable across the country. ENTREE
has only been introduced within the last few months and industry observers
expect at least two years to pass before the service is fully implemented.
Survey respondents, reflecting on ENTREE and on standardizing efforts by
groups such as the American Bankers Association (ABA), state that the
strongest role to be played by the new service may be in the setting of
national POS standards. Any EBT system which uses these POS nectworks would be

required to comply with the standards.

Another trend is that significant new entries intoc =ZFT are being
seen. These include communication companies such as GTE, AT&T and several
Regional Bell Operating Companies (RBOCs). In addition to the communication
companies, other large corporations who have  historically supplied

authorization services, such as First Data Resources (FDR) and National Data
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Corporation (NDC) are expected to offer EFT services. New entries are also

contemplated by airlines and foreign corporations.

There are three major results of these trends. The first result is
that the cost of EFT services has fallen significantly and is expected to
continue falling in the next few years. The second result is that standards
are being either developed or reaffirmed for use within POS networks.
Finally, a choice of service providers is now being allowed where network
participants were previously limited to those services offered by other

network participants.

Issues for off-line EBT systems. Assessing the compatibility of

off-line EBT systems with existing EFT networks is not straightforward. It
involves issues of technical compatibility, of organizational objectives and

constraints, and of market developments.

The technical compatibility issue can be viewed from two perspec—
tives. One question is whether the equipment and technical design of an off-
line EBT system could accommodate usage by a commercial POS network. The
second is whether an off-line EBT card could be used to redeem benefits within

an existing commercial network.

An off-line EBT system which uses tracks II and III of a standard
magnetic stripe card and which involves centralized settlement, would have no
difficulty accommodating commercial POS usage. As previously indicated,
terminals are readily available which read and write to standard magnetic
stripe cards and contain the communication capability needed for on-line
transactions. They need only additional software programming to identify
which cards require on-line authorization and some additional memory to store
and forward off-line items. Even with decentralized settlement, the EBT
terminals could handle commercial transactions as long as the terminals are

purchased with communications capability.

Existing EFT networks might not so readily accommodate off-line EBT
transactions, however. Some existing terminals do not have the capability to
accept the additional software needed for off-line authorization, and many

more do not have the memory capacity to accumulate transactions for later
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delivery to the central computer. This problem could be overcome by replacing
or upgrading the existing network terminals with off-line EBT-compatible

terminals, however.

The same level of compatibility is possible with an off-line EBT
system based on chip card technology. POS terminals available in the
immediate future will accept both standard magnetic stripe cards and chip
cards., An EBT system with these terminals could handle off-line food stamp
chip cards, and at the same time allow commercial network transactions using

on-line authorization and standard magnetic stripe cards.

An off-line system based on any other card technology would have to
be considered incompatible with EFT networks. No terminal devices exist or
are planned that would handle standard magnetic stripe cards in conjunction
with laser or token cards, or with cards whose magnetic stripe does not

conform to placement and format standards.

Beyond the technical issues lie organizational concerns. The vast
majority of existing EFT networks report that they are exclusively on-line
operations. A food stamp agency would be likely to face stiff resistance to
the use of off-line techniques and technologies. Off-line activity 1is
commonly barred by the operating rules, and in some cases rewriting track III
on a standard magnetic stripe card may not be allowed. Only one network,

Cactus Switch in Arizona, is known to encourage off-line techniques.

This on-line stricture is somewhat mitigated by the ability of
terminal~-driving DPCs to allow transaction sets at their terminals which
exceed the network's minimum transaction set. In other words, the EBT system
could allow its own cards to operate off-line at its own terminals while
allowing other network transactions to be completed in an on-line mode. This
would not account for the use of off-line cards at terminals which are nct

driven by the EBT system, however.

The final issue concerns the penetration of POS services into the
food retail market. Despite optimistic forecasts, the actual placement of
terminal devices in food stores has not proceeded with great speed. For

example, figures from POS News indicate that the number of terminals 1in
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supermarkets has grown from 760 in June 1985 to 2,319 in June 1986, to 6,805
in June 1987. Terminals in convenience stores have grown from 650 to 2,702 in
the same period. Although this represents rapid percentage growth, it still
implies penetration of only a small proportion of the market. Moreover, the
bulk of the establishments accepting food stamps are smaller grocery and
specialty food stores, where commercial POS networks have virtually no
penetration. Given this situation, there is no compelling reason for an EBT

system to join a POS network in most locations.

4.8 SUMMARY

Reviewing the currently available technology indicates that an off-
line EBT system is technically feasible. In fact, the system can be feasible
with several different technologies. The availability of individual system

components varies, however, as summarized in Exhibit 4-4.

Technical feasibility can be seen most clearly for an off-line
system using the rewritable characteristics of track III of a standard
magnetic stripe card. Cards and POS terminals are well established and
readily available. Issuance machines, either with or without a coupon-
dispensing feature, can be constructed with relatively minor modification to
package currently-available components differently. For the chip card system,
telephony-based issuance machines are already available. Central computer
equipment, software, and communications are all fully available to support an

EBT system based on this or any other card technology.

At the same time, the standard magnetic stripe card system has
limitations that must be considered. The memory capacity of the card allows
only a limited combination of food stamps with other assistance programs in an
EBT system, although it could readily combine food stamps with AFDC and GA.
The magnetic stripe technology is wvulnerable to tampering and counter-
feiting. While no estimates are available on the extent of this vulnerabil-
ity, it is of particular concern in a highly visible application that would
have no automatic way to close an account (i.e., to stop further use of a

problem card).
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AVAILABILITY OF OFF-LINE EBT SYSTEM COMPONENTS

Exhibit 4-4
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Access Card Technology

Standard
Magnetic

Non-Standard
Magnetic

Component Stripe Card Chip Card Laser Card Token Card Stripe Card
Access cards available available restricted available available
availability
POS terminals available available unavailable available available
with modi-
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Issuance machines
regular available available unavailable available available
with modi- with modi-~- with modi- with modi-
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telephony- unavailable available unavailable unavailable unavailable
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Central computer

Software

Communications

available
with modi-
fication

available

available

available

available
with modi-
fication
available

available

available

unavallable

available

available

available

unavailable

avallable
available

availlable

unavallable

avallable

avallable

avallable

OFF-4-X/4




Table of Contents

The chip card appears less frequently in the U,S., but has been used
sufficiently in Eurcpe and the Far East to consider a chip card system tech-
nically feasible. The cards have been used for functions which are directly
analogous to these of an EBT system, that is, to identify users, to retain

value units, and to authorize financial transactions.

POS terminals are available and new terminals incorporating a modu-
lar reader/writer that will handle both chip and standard magnetic stripe
cards are either available or expected within the immediate future. An on-
line, telephony-based issuance machine for chip cards is currently available,
and an equivalent to the issuance machine for the standard magnetic stripe
card is considered available with modifications. Finally, the chip card
offers substantial security against counterfeiting and tampering and the

flexibility to handle most imaginable multi-program applications.

An off-line system could also be constructed with either of two
disposable-card technologies: the token card or the non-standard magnetic
stripe card. Only the non-standard magnetic stripe approach appears desirable

for an EBT system, however.

The non-standard magnetic stripe card is available and considered
proven, Provided that the stripe placement and format conforms to bank card
standards, it can use the same POS terminal as the standard magnetic stripe
card. The issuance machine differs in requiring a card dispenser, but is
considered available with modifications. In general, then, the advantages and
limitations noted for the standard magnetic stripe card also apply to the non-

standard card.

Token cards are available and proven in some situations. The token
card has important limitations for EBT use, however: it 1s less secure than
other technologies, it requires the use of cash change and cash refunds, and
it is not suitable for any multi-program application. Token card terminals
are not currently available in a form suitable for the food retail environment
and 1issuance machines do not exist as such, but both devices are considered
available with modifications. Although the technology appears feasible, the

card's limitations make it less desirable than other approaches.
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An off~line EBT system based on optical memory or laser card tech-
nology is theoretically possible and would have many of the same advantages as
the chip card. The technology is not sufficiently proven to be considered
feasible at this time, however. The problem is less with the card itself than
with the supporting equipment. Relatively few applications of the laser card
have occurred thus far, and these have not involved development of equipment

closely resembling POS terminals or issuance machines.

None of the technologies lead to an off-line EBT system that woﬁld
be fully compatible with existing commercial POS networks. Systems using
standard or non-standard magnetic stripe cards or chip cards, however, could
be partially compatible. The EBT system could be used for commercial POS
transactions, but EBT transactions could take place on the commercial POS
terminals only by replacing terminals. The penetration of POS services into
the food retail industry has ©been sufficiently slow, however, that
compatibility may not be an important issue in moast locations for the near

future.
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Chapter Five

OFF~LINE EBT SYSTEM COSTS

The evaluation of the Reading demonstration suggests that the
critical question about any electronic benefit transfer (EBT) approach is its
cost. Although the the EBT system was preferable to the coupon system in most
respects, operating costs for the demonstration system were $27 per case
month, fully nine times the $3 cost of the ATP/coupon system. Much of the
cost difference stemmed from special characteristics of the demonstration,
such as the small caseload served, the need to lease equipment rather than
purchase it, and the stand-alone nature of the demonstration. \Nonetheless,
projections indicated that an on-line EBT system might have costs in the range

of $5 to $7 per case month even in large—scale systems.

This chapter addresses the question of an off-line EBT system's

cost. It begins by reviewing estimated prices for each major component of the

FRT gvsrom (Se_g;dnn_q 5.1 thraueh 5.8). These ramnonent rcnets are then assem-

bled into overall system operating costs for the pure point-of-sale (POS) EBT

system, a system combining POS with automated coupon dispensing (POS/ACD), and
the multi-program system (Sections 5.9 through 5.11)., The analysis examines
costs for several configurations of each system, and compares off-line EBT
costs to those of on-line and coupon systems. Finally, the chapter briefly
discusses the design, development, and implementation costs of an off-line EBT

system (Section 5.12).

Much of the analysis presented in this chapter is based on informa-
tion obtained through the vendor interviews. Each vendor of major system
components, such as access cards or terminals, was asked about the prices of
existing products for varying order sizes. In the case of system components
not currently available as "off the shelf" products, vendors were asked to
provide rough estimates of the price of a suitably modified product. “The
vendors' responses are presented in the component-by-component discussion in

Sections 5.1 through 5.8.

The vendors' price quotes also form the basis for most of the costs
included in the overall system estimates in subsequent sections. That infor-
mation is supplemented by data from the Reading evaluation on system para-

meters, such as the number of purchases per household, and certain cost
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elements that appear applicable to an off-line system, such as the cost of
compurer time when the central computer facility is integrated within a State

data center,

Three caveats to the vendor price data should be noted. First,
prices in several of the industry sectors surveyed are quite volatile. Prices
used here were in effect as of April/May 1987. Second, quoted prices often
represent a vendor's starting position, which may be modified in competitive

1

bidding or negotiation. Finally, the reliability of price estimates 1is

closely related to product availability. Vendor responses for products con-

"

sidered '"available with modification" and ''mot available" can only be

considered rough approximations.

Throughout the <chapter, system costs are explored for three
scenarios. The three scenarios correspond to a small city, a major city, and
a large state, with caseloads of 5,300, 130,000 and 400,000 respectively. For
purposes of estimating the number of retailers, issuance offices, and other
factors related to system scale, statistics for the three scenarios were taken
from data for Berks County, for Philadelphia, and for Pennsylvania as a
whole. These factors were used in determining, for example, the number of
terminals that must be ordered and hence the vendors' price per unit. The
same three caseload scenarios were used in projections developed during the

Reading evaluation.

5.1 ACCESS CARD COSTS

Price data were obtained for the five types of cards discussed in
Chapter &: standard magnetic stripe cards, chip cards, laser cards, token
cards, and non-standard magnetic stripe cards. Costs per card range widely,

depending on the card technology and the size of the order (see Exhibit 5-1).

Standard magnetic stripe cards are generally the least expensive
type of card at all volume levels. This occurs partly because the magnetic
stripe technology is relatively simple, and partly because the market for the
standard magnetic stripe cards 1s so well developed that average production

costs are very low. An order for these cards entails no special start-up,

lAppendix B discusses these factcrs and provides suggestions for
purchasing EBT-related equipment.
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Exhibit 5-1

Access Card Prices Per Card

Purchase Volume

Item? 5,300 130,000 400,000

Standard Magnetic

Stripe Card $.40 $.30 $.12
R = .32/.44 R = .26/.34 R = .06/.30
Chip Card€ $12.00 $7.75 $6.25
R = 12.00/100.00 R =7.75/52.10 R = 6.25/52.10
Laser Cardd $10.00 $2.50 . $1.50
Token Card $.45 $.35 $.20
Non-Standard
Magnetic Stripe Card $1.34 $.15 $.13

R = range.

3Raw stock without encoding, embossing, mailing, etc. All cards
have two-color graphics.

bThe primary figure is an average of all vendor responses. Special
security features such as a watermark can add several cents per card to the
prices shown.

CWide price variations are based on set-up costs, sizes of memory
and functionality of chips, and manufacturers' varying production costs. The
primary figure is the price for a card with the limited size and functionality
required for an off-line EBT system.

dThe vendor reports a significant price break at 100,000 cards.
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fabrication or retooling costs. The average cost per card ranges from 40

cents in a small EBT system to 12 cents in a large system.

Token cards and non-standard magnetic stripe cards have the poten-
tial to be less costly than any of the otner card types because they use a
less expensive card stock. At this point, large markets for token cards 1in
financial transaction systems have not been established, leading to price
quotes that exceed the price of the standard magnetic stripe card at most
volume levels. Although it can be expected that prices will fall rapidly as

utilization grows, current prices are shown here.

Chip cards are the most expensive alternative, and display a very
wide range of costs. A major factor in the cost variation is the range of
memory and functions in the card. At the low end of the price range are cards
with one kilobyte of memory, little or no internal processing capability, and
no internal power source. The highest prices apply to cards still 1in the
prototype stage that feature more memory, an internal power source, and a

keyboard and video display.

Cards from the low end of this range can perform all functions
needed for an off-line EBT system, even in a multi-program application.
Accordingly, the primary cost figures shown in the table and used in later

projections represent the quoted prices for such '"low end" chip cards.

Production costs for chip cards are higher than for the other tech-
nologies. Thus, although prices are likely to decline as the cards become
more widely used, they will probably remain higher than costs for the other

types of cards.

Laser cards were quoted at a figure of $10 each with a rapidly
diminishing cost to $1.50 each for the large case scenario. The laser card
vendor reports that production entails high initial set-up costs and that the

major price drop is at approximately 100,000 cards.

5.2 ISSUANCE MACHINES

Although the issuance machine as described in this report does not
correspond to any existing product, three vendors report that they have equip-
ment that they feel can be customized to fit the role. The vendors could

provide only approximate prices on the basis of the general description of the
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device. More precise estimates would require specification of factors such as
how much security must be provided for the machine (i.e., whether a safe 1is
required and whether the machine will be installed in a stand-alone position
where it might be more vulnerable to tampering), the amount of memory
required, the communications requirements of the device, and specific

capabilities of printers and card readers.

The cost per unit declines with increases in purchase volume. The
purchase volume in Exhibit 5~2 assumes that one issuance machine is placed'at
each issuance point currently established for the coupon system. This results
in a varying ratio of households to issuance machines: each issuance machine
in the small city scenario serves an average of about 200 households, while

the large city has over 2,000 households per machine.l

Prices per machine are estimated to be in the $7,000 to $9,000 range
for an off-line issuance machine with no dispensing feature., The machines for
standard magnetic stripe cards, chip cards and laser cards are the same except
for the reader/writer unit. Because the standard magnetic stripe card techno-
logy is the most fully developed, manufacturers indicate that incorporating a
reader/writer unit using chip or laser technologies would add about $1,000 to

the cost per issuance machine.

As mentioned in Section 4.3, an on-line telephony-based issuance
machine is available for chip cards. In this option, a specially equipped
telephone acts as an on-line issuance machine for a chip card. The vendor of
the devices quotes prices ranging between $2,500 for a single unit and $1,250
per unit in quantities greater than 1,000, The device comes equipped with a

keyboard, video screen, and printer which could produce receipts.

Issuance machines for systems using a single-allotment disposable
card must be capable of storing and dispensing cards, and accordingly have
higher costs. No products are currently marketed that perform exactly the
functions required here, so a vendor could provide only rough estimates., No
estimate was available for the non-standard magnetic stripe card. Based on a
general comparison with analogous devices on the market, vendors estimate that

these 1issuance machines would be priced at about $40,000 at the volume

lalternatives to this strategy for issuance machine placement are
explored in section 5.9.
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Exhibit 5-2

Issuance Machine/Automated Coupon Dispenser
Cost Per Machine

Number of Units Purchased

Item 27 63 1,587

a

Issuance Machine® for:

Standard Magnetic

Stripe Card $8,000 $7,600 $6,700
Laser/Chip Card 9,000 8,600 7,700
Telephony Chip CardP 2,300 2,300 1,250
Token 45,000 35,000 30,000
Non-Standard

Magnetic Stripe 40,000 35,000 25,000

Automated Coupon
Dispenser (ACD)€

Standard Magnetic Stripe 27,000 22,500 18,000

Chip/Laser 28,000 23,500 19,000

3Costs are based on vendor estimates to construct devices. Device
would contain read/write capability for card types indicated, four mega-
bytes of memory, communications capability, security features, and printer.

bContains chip card reader/writer, basic communications
capabilities, printer, video screen, and keyboard.

CCosts are based on vendor estimates to modify current device.

Device would contain read/write capabilities for card types indicated, coupon
dispenser, printer, and security features.
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required for the small city, ranging down to $25,000 in the high-volume

scenario.

Automated coupon dispensers (ACDs) are available with modifications
from at least three vendors. The vendors report that the existing devices may
require modifications from their present use. These modifications would
include changes in the dispensing throats, the size of memory, and other
physical characteristiecs such as safes, etc., depending on the expected
installations. The vendors envisioned the ACDs would cost between $18,000 and
$30,000 based on sales volume. Again, exact specifications will be needed to
fix the final prices. No quotations were available for machines dispensing
both coupons and disposable cards (token or non-standard magnetic stripe)

because these represent greater departures from existing products.

5.3 POS TERMINALS

The POS terminals allow recipients to redeem their benefits at
authorized food retailer locations. These terminals are stand-alone devices
with personal identification number (PIN) pads, printers, memory, and communi=-

caticns ability.

POS terminals currently exist 1n substantial numbers only for the
standard magnetic stripe card. These products' prices vary widely, as shown
in Exhibit 5-3. The greatest sources of price wvariation are: the quantity
purchased; the amount of memory provided; and the reader needed to read and
write to the access device. In addition to these variations, some vendors
have existing products for which they have incurred high fixed costs, and they
must now price their devices to recover these costs. The central estimate
shown in the table and used in estimating overall system costs reflects a
judgemental adjustment to reduce the effects of these apparently above-market

prices.

The quantity of purchases shown in Exhibit 5-3 assumes that every
checkout station in all participating stores is equipped with a terminal.
This assumption is made for comparability with the Reading system, but alter-

native strategies are examined in estimating system costs in Section 5.9.

Prices for standard magnetic stripe POS terminals are lower than

those for terminals based on other card technologies. Chip card terminals
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Exhibit 5-3

POS Terminal Prices Per Terminal

Number of Units Purchased

Item 337 4,984 18,182

POS Terminal for:

Standard Magnetic $6782 $5654 54278
Stripe Card R = 325/1,665 R = 275/1,305 R = 250/1,100
Chip Card® 748 635 497
Laser Card® 1,000 860 684
Token Cardd 1,500 1,200 1,000

Non-Standard
Magnetic Stripe
Card® 678 565 427

3Central estimate is not the mean, but reflects a judgemental
ad justment to reduce the effect of a few vendors with prices substantially
higher than the main market range for comparable products.

bprices based on survey responses concerning price increases over
standard magnetic stripe card required for chip card readers. Volume breaks

based on survey responses.

CProducts are unavailable and figure given is vendor estimates
adjusted for price breaks by survey responses.

dproducts are unavailable; figures given are vendor estimates
adjusted for price breaks by survey responses.

€Terminals would not differ from terminals for standard magnetic
stripe cards.

138



Table of Contents

approach the standard magnetic stripe rerminal price level and a few POS-like
chip card terminals can be found in the $250 to $300 price range. Few vendors
offer POS terminals for chip cards that exactly meet the EBT system's require-
ments, however. Non-standard magnetic stripe cards can be read by standard
magnetic stripe terminals, provided that stripe placement conforms to the
standard. This placement is assumed for the non-standard magnetic stripe

system described here.

The laser card has no currently available POS terminals which
operate independently, that 1is, without a supporting personal computer.
Similarly, no token card terminals are currently available that would be
suitable for a food retail checkout station. Prices for these items are,
therefore, quite speculative and are based on vendors' expectations of the
price after appropriate development or modification work, rather than a

current price list.

Although this section has discussed POS terminals only- as stand-
alone devices, some manufacturers of electronic cash registers and scanners
now offer products that integrate POS terminal functions. The devices are
available only for standard magnetic stripe cards, but theoretically could
incorporate any other kind of reader/writer unit. Although the incremental
cost for the POS terminal in this integrated equipment may be less than the
prices shown here, the overall equipment package represents a major investment
that only a small minority of retailers will make in any given year.
Accordingly, this equipment configuration is not used in estimating system

prices.

5.4 BALANCE INQUIRY TERMINALS

The balance inquiry terminal allows recipients to learn the current
available balance of their account. In an off-line system, the only current
balance is the one held by the card. Although recipients could use a recent
receipt to estimate available benefits, a terminal in major locations could

provide them with fully current information.

The balance inquiry terminal would have a reader that allows the use
of one or more card types, & PIN pad, and a display. The device needs no

printer, telephone handset, or modem. The number of terminals in Exhibit 5-4
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Exhibit 5-4

Balance Inquiry Terminal Prices Per Terminal?

Number of Units Purchased

Item 12 343 1,330

Balance Inquiry Terminal®

Standard Magnetic .
Stripe Card $220 $150 $135

Chip Card 300 200 165
Laser Card 900 760 584
Token Card 400 - 380 300

Non-standard Magnetic
Stripe Card 220 150 135

4prices are based on vendors' quotes for standard magnetic stripe
cards and chip cards, both of which are considered available., Token card and
laser card balance inquiry terminals are unavailable and the prices are
judgmental adjustments of POS terminal estimates based on discussions with
vendors. The balance inquiry terminal for the non-standard magnetic stripe
card would not differ from the standard magnetic stripe card.

PThe terminal would contain a PIN-pad, reader, and video display.
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assumes a ratio of balance-only terminals to POS terminals comparable to that

in Reading.

Although a full-function POS terminal could be placed and used as a
balance-inquiry device, there is some expectation that smaller and cheaper
devices can be used to fulfill the purpose. Balance inquiry terminals are
generally estimated to cost $100 to $400 less than the full-function POS

terminals.

5.5 MANUAL TRANSACTION RECORDER

The manual transaction recorder reads and writes to a card to
indicate that a manual transaction has taken place and to record the value of
that transaction. The devices are AC or battery powered and contain only a
keyboard, a display and a read/write unit. It is assumed that retailers with
only one POS terminal would get a manual transaction recorder. In other
stores, it 1is assumed that the additional terminal(s) would serve as a

sufficient backup.

Manual transaction recorders do not currently exist, but could be
considered available with modifications. The prices reflect the best
estimates from two suppliers as to what would be required to fabricate the
units. As with all devices, quantity purchase would reduce the expected cost
per unit. Exhibit 5-5 presents unit prices for manual transaction recorders

purchased in the quantities needed for the three caseload scenarios.

The manual transaction recorder is expected to be used either with a
system using a standard or non-standard magnetic stripe card or with a chip
card system. Suppliers estimate the cost would be approximately $100 per unit

higher with chip cards than magnetic stripe cards.

No manual transaction recorder is envisioned for laser card or token
card systems. In the case of the laser card, because the basic POS terminal
does not exist and would have to be developed for an EBT system, it would

probably be less costly to place a second terminal in every store than to
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Exhibit 5-5

Manual Transaction Recorder Price Per Unit

Purchase Units

Item 143 2,976 6,529

Manual Transaction
Recorder? $330 $317 $191

8prices given are based on two vendor estimates of a price after
developing the device. For the standard or non-standard magnetic stripe card,
the device is considered to be available with modifications. A manual trans-
action recorder for chip cards is expected to cost at least $100 more per
unit. '
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develop a second device. In the case of the tokan card, the existing tech-
nology cannot perform the functions required in the manual transaction

process,l and a second terminal is the only viable solution.

5.6 A CENTRAL PROCESSING FACILITY

The central processing facility is built around the main computer
for maintaining accounts, generating records, managing the terminals, pro-
viding recipient and merchant support, and providing the data to generate or
encode cards for the system. The nature of the central computer facility in
an EBT system depends critically on whether the EBT system is implemented as a
stand-alone system, or is integrated with other activities within the context
of a large State data processing facility, a commercial POS network, or other
data processing operation., For comparability with Reading, we assume a stand-
alone facility which contains features required for an off-line EBT system and
is dedicated to that purpose. Cost implications of integrating the EBT
central processing operations with other State programs are explored in the

analysis of overall system costs.

The cost of a central processing facility can vary widely, depending
on the configuration of the system (i.e., the types of equipment, vendors and
models of equipment chosen) and the nature of the State systems with which the
EBT system will interact. For example, the State's existing hardware may pose
particular requirements for compatibility of EBT equipment. For illustrative
purposes, the cost of a hypothetical off-line system has been developed, based
on specific equipment selections. The equipment selections are used only as
an example and do not represent an endorsement of particular equipment or the
vendors. A comparable hypothetical system has been specified for an on~line
system to show the differences in system construction and costs. The figures

are presented in Exhibit 5-6.

Central computer costs are relatively insensitive to the size of an
off-line system due to the fixed capacity required to process the first
transaction. Once the overhead for the first transaction is in place, the

amount of processing power to handle each additional transaction diminishes

lToken card reader/writers simply count the number of fields repre-
senting positive units of value on the card and erase fields as appropriate.
They are not designed for placing information in special fields or inter-
preting such information.
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Exhibit 5-6

Central Computer Purchase Costs for
Off-Line and On-Line Systems

Off-Line On-Line

5,300 caseload

1 - IBM 4361 Batch Processor 1 - Tandem EXT-10 Computer
1 - 3705 Communications Controller 1 - IBM 4361 Batch Processor
1 - Tape Drive 2 - Tape Drives
1 - Disk Drive 2 - Disk Drives
1 - Printer 1 - Printer

1 - Tape Controller
Estimated Cost $529,635 $392,700
Fixed communications 24,400 26,800
Total Cost $554,035 $419,500

130,000 caseload

1 - IBM 4381 Batch Processor 1 - Tandem EXT-25 Computer
1 - 3705 Communications Controller 1 - IBM 4381 Batch Processor
(with additional communication 2 - Tape Drives
ports and transaction handling 2 - Disk Drives
capauilities) 1 -~ Printer
2 - Tape Drives 2 - Tape Controllers
1 - Disk Drive
1 - Printer
Estimated Cost $586,770 $737,000
Fixed Communications 73,200 91,700
Total Cost $659,970 $828,700

400,000 caseload

1 - IBM 4381 Batch Processor 3 - Tandem TXP Computers
1 - 3705 Communications Controller 1 - IBM 4381 Batch Processor
(further enhanced) 3 - Tape Drives
2 - Tape Drives 3 - Disk Drives
1 - Disk Drive 1 - Printer
1 - Printer 1 - Tape Controller
1 -~ Disk Controller
Estimated Cost $596,770 $986,400
Fixed Communications 146,600 128,300
Total Cost $743,370 $1,113,700

1p11 vendors and equipment are for illustration only and do not
represent an endorsement.
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dramatically. The cost for the 400,000 household scenario is only about a
third higher than the «cost with 5,300 households, with communications
equipment accounting for most of the difference. An on-line system is more
sensitive to system size, with lower costs than the off-line system for the

small caseload scenario and higher costs for the large caseload scenario.

An off-line system's fixed communication costs may be either higher
or lower than those of an on-line system, depending on the system's
geography. An off-line system must be able to receive calls from POS
terminals and to initiate calls to issuance machines and POS terminals. An
on-line system needs only to receive calls from terminals, although the number
of calls will be greater than in the off-line system. If the EBT Center and
the devices it communicates with are all located in the same city, as in the
large city scenario, a single local line handles both incoming and outgoing
calls. The on-line system will require more lines in this situation, because
it is handling more calls. Because the number of lines and their associated
equipment (e.g., modems) is a major factor in determining fixed communications
costs, on-line costs will be correspondingly greater. However, if long-
distance calls are needed between the EBT Center and its devices, as in the
state-wide scenarioc, an 800 number will handle incoming calls while a WATS
line handles outgoing calls. In this situation, the off-line system may need
more total lines than the on-line system, and hence may have higher fixed

communications costs.

The relatively high proportion of fixed costs in an off-line system
means that substantial economies of scale occur for the central processing
facility. The cost per household for the small-scale off-line system is $105,
compared to less than $2 for the state-wide system, due mainly to the

distribution of these largely fixed costs over differing caseloads.

Note that the costs presented here reflect only initial purchase
costs for the equipment. In calculating operating costs, purchase costs are
generally amortized over a five-year period. Computer operations also involve
substantial monthly operating and maintenance costs, usually calculated as a
monthly percentage of the purchase price. Although not reflected in the

exhibit, these factors are incorporated in estimates of total system operating

cost.
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5.7 SOFTWARE

The largest EBT software expense is for 'switch'" operation. This
software routes messages between the EBT center and issuance machines, POS
terminals, and participating programs' data centers. It also initiates
settlement, manages account files, and creates reports. Commercial switch
software typically contains settlement modules, terminal handling modules, and
at least one connection to another data base (e.g., MasterCard, VISA, or a

ma jor EFT network).

Most commercially available switch software is written either for
IBM-compatible mainframe computers or for continuous processing computers.
Exhibit 5-7 compares the expected software costs associated with the purchase
of mainframe-type software, which would be used in an off-line EBT system, or
for software that would be used with an on-line, continuous processing

computer.

The prices in Exhibit 5-7 have been provided by two survey respond-
ents who vend products which would serve all of the program functions. The
quotations given are for switch software that would handle all three of the

cardbase scenarios.

5.8 CARD PREPARATION EQUIPMENT

To prepare cards for use within an EBT system, equipment is needed
which places the name and account number of the user on the card exterior and
encodes information about the account number, PIN, and benefit level into the
card. The cost of this equipment varies considerably across card types. For
example, the embossing and encoding of a standard magnetic stripe card is
handled by a machine that comes in several models whose price varies based on
the cards per hour that can be processed. These machines handle hundreds of
cards per hour, and their most efficient application 1is to have a single

machine prepare cards centrally for the whole EBT system.

Chip card encoding normally requires at least a personal computer
and may require an embosser/encoder as well if the card contains a magnetic
stripe or if external embossing is desirable. An alternative approach, how-
ever, uses a device that a vendor reports is available for less than $1,200

per unit. In this approach, at least one unit would be placed in each food
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Exhibit 5-7

Software Price for an Off~Line and On-Line EBT System?®

Item Cost
Software for Off-Line Mainframe $200,000
vs.
Software for On-Line Continuous 150,000
Processing

3goftware includes basic switch functions, settlement module, one
terminal handler and one processing data base connection. This price is a
composite vendor estimate and actual prices will vary by vendor. These soft~-
ware packages require minimum hardware configurations consistent with those
shown in Exhibit 5-6.
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stamp office. Because no high-speed preparation equipment currently exists
for laser cards, this technology also requires devices in each food stamp

office.

The disposable token cards and non-standard magnetic stripe cards
involve no special preparation except what occurs as they are dispensed from
the issuance machine. These systems involve a standard magnetic stripe card
for recipients to access the 1issuance machine, however. Card preparation
equipment for this purpose is the same as that for the standard magnetic

stripe card system.

Exhibit 5~8 presents card embosser/enccders required for each of the
four access devices under consideration. The prices quoted are based on

vendor prices for devices that are available and estimates for the others.

5.9 TOTAL OPERATING COST FOR A PURE POS SYSTEM

Examining the costs of individual system components provides a sense
of the sources of variation in the cost of an off-line EBT system. To under-
stand the impact of the component costs, however, it 1s necessary to combine
them into projections for a full system. Such projections must take into
account the required number of units of each component as well as the compo-
nent prices at varying system sizes. This section and the two following
sections compare the costs per case month (i.e., cost per household per month)

of various possible off-line EBT systems.

This section discusses the costs for five main systems, defined by
the card technology employed. The card types are the five examined in earlier
sections: standardized magnetic stripe cards, chip cards, laser cards, token

cards, and non-standard magnetic stripe cards.

For each card type, costs of a "basic system" are es:imated. The

five basic systems share the following key features:

. allotments are credited by 1issuance machines, with one
issuance machine for every 1ssuance point existing in
the coupon system; the non-standard magnetic stripe
card system uses a mail-put approach with no issuance
machines;
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Exhibit 5-8

Card Preparation Equipment Cost Per Unit?

Caseload Size

Item 5,300 130,000 400,000

Card Embosser/Encoder

Standard Magnetic

Stripe Card 8,845 (1) 31,955 (1) 41,530 (1)
Chip Card 1,200 (1) 1,200 (20) 1,200 (100)
Laser Card 4,500 (1) 4,500 (20) 4,500 (100)

Token Card/Non-Standérd

3Number of units purchased in parenthesis.

PThese cards are dispensed by issuance machines, but a standard
magnetic stripe card is used for access to issuance machine. Cost figures for
standard magnetic stripe card preparation are therefore used.
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. POS terminals are placed at all checkout stations for
participating tretailers, and all retailers authorized
for food stamps are equipped for electronic
transactions;

» manual transactions are supported by manual transaction
recorders;

. centralized settlement 1s performed through the EBT
Center and the ACH network;

. a fu reconciliation approach 1is incorporated wi
full liat PP h ted th
recipient purchase transaction data maintained at the
EBT Center;

. a stand-alone system is envisioned with a dedicated
facility for the EBT Center and POS terminals used only
for the EBT system;

. the EBT system serves only the Food Stamp Program; and
. there is no cost sharing by retailers.

The standardized magnetic stripe card, chip card, and laser card
systems all use the cards for multiple allotments. The token card and non-
standard magnetic stripe card systems assume that benefits are held on a
disposable, single-allotment card. The non-standard magnetic stripe cards are
mailed out. The token cards are dispensed by issuance machines; recipients

use a standard magnetic stripe card to access the issuance machine.

Two versions of the basic chip card system are developed, one using
an off-line issuance machine equivalent to those in the other systems, and one

using an on-line, telephony-based issuance machine.

In addition to these basic systems, the analysis estimates system
costs under a variery of strategies that might be expected to contain costs.
These include limiting the number of terminals or issuance machines in the
system, eliminating manual transactions, adopting decentralized settlement

"

with a '"no balance" reconciliation approach, and integrating EBT Center

operations into a larger computer facility.

METHODOLOGY

The system cost projections come from a simulation model developed

by the project team. The model projects costs for five major categories:
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e providing recipients with access devices, including the
cost of obtaining, preparing, and issuing the cards at
the local fecod stamp office or the issuance machine and
dealing with card-related problems;

. benefit authorization, including costs related to
issuance machines and to handling allotment
information;

J recipient use of benefits, covering the costs of POS
terminals, settlement procedures, and handling
recipients' and retailers' account problems;

*+ housekeeping operations at the computer center, which
includes the equipment, labor, software support® and
other costs of the central computer facility not
assigned to any of the previous categories; and

. other Food Stamp Program costs connected with managing
retailers (authorization and monitoring) and monitoring
the redemption process.

Each of these major cost categories contains numerous individual
cost elements, which are defined and displayed in Appendix E. Typically, an
element's cost per case month is determined by combining several factors. For
example, the cost per case month of card stock is calculated as the number of
new cards that must be issued each month for various reasons (newly approved
cases, lost and stolen cards, and damaged cards), multiplied by the unit cost
of the cards, and divided by the number of food stamp households participating

in the program.

Underlying assumptions are based on data from the vendor interviews,
from relevant experience with the Reading on-line system, and from various
reports describing the Food Stamp Program and other assistance programs.
Prices for major system components are the primary figures shown in Exhibits
5-1 through 5-8. Appendix E provideé a detailed explanation of the model's

assumptions and data sources.

Projections are developed for each of the basic systems in three

caseload size scenarios, corresponding to a small ecity (5,300 food stamp

linitial software development or acquisition cost is not treated as
an operating cost, but included in the itemization of design, development,
and implementation costs in Section 5.15.
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households), a large city (130,000 food stamp households), and a large state-
wide system (400,000 food stamp households).

The projections must of course be treated with caution. Like any
estimates made outside direct experience, they rest on a variety of assump-
tions. The least reliable assumptions concern the prices for equipment items
that do not currently exist as described here, such as the issuance machine,
the manual transaction recorder, and the POS terminals for laser and token
cards. In general, the estimation process steered a middle course between

conservative and generous assumptions.

COSTS OF THE BASIC SYSTEMS

An off-line system's operating costs are projected at $14 to $24 per
case month for a system serving a small city, $3 to $9 for a state-wide
system, and $3 to $5 for a large city. The principal components of these
costs are shown in Exhibit 5-9, and discussed in turn below. Appendix E

provides a more detailed breakdown of cost elements.

Providing recipients with access devices 1s estimated to cost

between $.50 and $2.25 per case month., This range is created by variation in
the price of card stock, which ranges from $.02 to $1.27 per case month. This
in turn reflects the variation in unit prices by card type and volume
discussed earlier (Exhibit 5-1). The token card and non-standard magnetic
stripe card systems issue disposable cards each month, and the token card
system also uses standard magnetic stripe identification cards for access to
the issuance machines., Card costs in these systems are therefore higher than

would be expected solely on the basis of unit prices for the card stock.

Apart from card stock, this category includes the <costs for
caseworkers and clerks to prepare cards and train recipients in using them,
This accounts for about $.45 of the total, and 1is assumed to be constant in

all six systems.

Benefit authorization costs in all but the mail-out system are

dominated by the cost of issuance machines. The issuance machines fall in
three basic cost groups: the on-line telephony-based machine (for chip cards
only), the off-line machines that simply write allotment amounts to the cards,

and the machines that dispense disposable token cards. The wide range, seen
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Exhibit 5-9

Operating Costs Per Case Month
by Major Cost Categories

Mail-Qut
Standard Chip Non-Std.
Magnetic Chip with Laser Token = Magnetic
Stripe Card Telephony  Card Card Stripe
System size = 5,300
Providing Access Devices $0.58 $1.48 $1.48 $1.33 $1.18 $2.25
Benefit Authorization 4.40 4.55 1.06 4.55 10.08 0.26
Recipient Use of Benefits 3.56 3.80 3.80 4,24 5.47 3.37
Housekeeping at Computer Center 6.96 6.96 7.91 6.96 6.96 7.78
Other Food Stamp Program 0.47 0.47 0.47 0.47 0.47 0.47
Total 15.97 17.25 14.70 17.55 24.15 14,12
System size = 130,000
Providing Access Devices $0.54 §1.13 §1.13 $0.73 $1.00 $0.86
Benefit Authorization 0.47 0.49 0.29 0.49 0.87 0.11
Recipient Use of Benefits 1.49 1.65 1.65 1.83 2.29 1.33
Housekeeping at Computer Center 0.39 0.39 0.46 0.39 0.39 0.45
Other Food Stamp Program 0.47 0.47 0.47 0.47 0.47 0.47
Total 3.35 4.12 4.00 3.89 5.02 3.21
System Size = 400,000
Providing Access Devices §0.52 $1.01 $1.01 $0.66 $0.78 $0.84
Benefit Authorization 2.56 2.68 0.61 2.68 5.39 0.10
Recipient Use of Benefits 1.37 1.53 1.53 1.80 2.31 1.29
Housekeeping at Computer Center .17 0.17 0.20 0.17 0.17 0.19
Other Food Stamp Program 0.47 0.47 0.47 .47 0.47 0.47
Total 5.09 5.86 3.82 5.78 9.12 2.90

Note: Category costs may not add exactly to total due to rounding.
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previously in Exhibit 5-2, translates into substantial variation in overall
system costs. In the state-wide scenario, for example, benefit authorization
costs range from $.60 per case month with the telephony-based equipment to
over $5 with the card-dispensing machines. The mail-out system, by
eliminating issuance machines and the transmission of data to and from them,

gains a substantial cost advantage over all of the other systems.

The costs also range dramatically across the three caseload size
scenarios, from as much as $10 per case month in the small city scenario to
less than $1 in the large city. Most of the variation stems from the ratio of
households to machines. The basic system projections assume one issuance
machine for each issuance point in the current coupon system. In the small
city scenario, this means that each machine serves an average of less than 200
households. In contrast, the large city scenario has more than 2,000 house-
holds per issuance machine. Because the ratio of households to issuance
machines is clearly an important determinant of an off-line system's costs,

the potential for controlling this ratic is explored further below.

When the <chip card is wused in conjunction with an on-line,
telephony-based terminal, benefit authorization costs fall dramatically. This
less expensive issuance machine yields savings of about $2 per case month
relative to the other chip card system in the state-wide scenario, and causes
the chip/telephony system to have the lowest overall cost in that scenario.
The saving 1s less in the large city scenario, however, because the high ratio
of households to terminals ameliorates the impact of the issuance machine's

unit cost.

Apart from the issuance machine, the main items 1in this cost
category are the daily costs of sending and retrieving allotment information
between the 1issuance machine and the central computer, and the cost of
issuance reconciliation. These are primarily labor costs for monitoring batch
processing operations on the the central computer. They are sensitive to

scale, and hence decline from the small city to the larger scenarios.

The cost of recipients' use of benefits ranges from less than $1.50

to over $5 per case month. The largest single item in this category is the
POS terminal, which costs between $1 and $3 per case month. In addition to
varying by card type and scale as seen earlier (Exhibit 5-3), terminal costs

depend on the ratio of households to terminals, which in turn depends on the
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number and type of retail establishments in the service area. That ratio is
highest in the large city scenario, at 26 households per terminal, and lowest

in the small city with only 16 households per terminal.

Settlement activities, including transmitting purchase data from the
retailer terminal to the EBT Center and executing the funds transfer through
the Automated Clearing House (ACH), add about $.20 to $.50 to the cost per
case month. These costs are highest in the small city, mainly because labor
costs for the daily computer run preparing the ACH file are largely fixed, SO
the cost per case declines in the larger caselocad scenarios. Communications
costs for retrieving data from the POS terminals are lowest in the large city,
because it is assumed that the EBT Center would be located in the city, making

all telephone connections local calls.

Another factor contributing to high benefit use costs in the small
city scenario is the retailer hotline. Retailers must have a number to call
to obtain manual transaction authorizations or report equipment problems.
Labor costs for this service are sensitive to scale, ranging from over $.50 in

the small city to less than $.05 in the larger systems.

Housekeeping operations at the computer center are the major cause

of high costs in the small caseload levels. This category represents the
equipment and labor costs of the central computer facility that are not
specifically assigned to other functions. In effect, these are costs of
having the central facility and its staff available to monitor general system
operations, as well as to perform certain general functions such as file

maintenance and report generation.

The simulation model assumes a stand-alone operation -- that is, an
independent computer facility is assembled and staffed solely to serve as the
EBT Center. As indicated in Section 5.6, the cost of the computer equipment
is not much greater for a large system than a small one. Much the same
pattern applies to labor costs, because the center must have some round-the-
clock staffing even at its smallest scale. As a result, costs per case month
range from around $7 in the small city to less than $.50 in the larger

systems.

Other Food Stamp Program activities include those related to

authorizing retailers, which are performed by FNS regional and field offices,
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and the monitoring of redemption patterns performed by FNS' national data
center in Minneapolis. These activities are assumed to be constant across all

card types and caseload sizes, and amount to just under $.50 per case month.

Total operating costs show strong variation by caseload size, and

smaller but still potentially important variation by card technology. All
projections for the small city scenario yield costs that are nearly triple the
level in the other scenarios. The large city system has the lowest cost in
all scenarios incorporating the off-line issuance machine, because of the high
ratio of households to issuance points. Only in the mail-out system and the
system using telephony-based issuance machines do the costs of the state-wide

system fall below those of the large city.

Among the systems using off-line issuance machines, the standard
magnetic stripe card system is least expensive at all operating scales. This
mainly reflects the greater maturity of that technology in the marketplace,
which results in relatively low unit prices for the cards and for the equip-
ment that interacts directly with the cards (POS terminals, issuance machines,
etc.). At the other extreme, the token card system is substantially more
expensive than the others because the technology has not been used in retail

POS settings, resulting in a high cost for issuance machines and terminals.

The projections suggest that three systems are particularly
promising from a cost perspective:
. the standard magnetic stripe card system, which has the

lowest costs among systems using off-line 1issuance
machines;

. the chip card system with telephony-based 1issuance,
which has lower costs than the standard magnetic stripe
card system in the small city and state-wide scenarios;
and

. the mail-out non-standard magnetic stripe card system,

which has the lowest projected costs in all three
scenarios.

The overall cost differences among these three systems are not very
great, ranging from $14 to $16 per case month in the small city, $3 to $4 in
the large city, and $3 to $5 in the state-wide system. All of the other
systems are more costly; for the laser and token card systems, serious

feasbility questions exist as well, as discussed in Chapter 4. Accordingly,
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only the three promising systems identified above are examined in the

remaining analyses in this chapter.

OFF-LINE COSTS VERSUS COUPON AND ON-LINE COSTS

Most of the oprojections above show off-line EBT system costs
exceeding the $3 per case month estimated for the coupon system in Reading.
In the small city scenario, the difference is overwhelming. The gap 1is
smaller in the other systems, however. In the large city scenario, off-line
costs range from $.20 to $2.00 above coupon costs. The projected cost for the
state-wide mail-out system actually falls below the $3 level. These figures
suggest that large off-line systems might have costs comparable to those of

the coupon approach, at least in some situations.

Compared to an on-line EBT system, an off-line system seems likely
to have very similar costs. The basic off-line systems simulated above
closely parallel the Reading system. They have two main features that would

make them more costly than an on-line approach:

*  The off-line system requires issuance machines or
monthly card mailings, while the on-line system does
not. The off-line system therefore has additional
costs ranging from about $.30 to several dollars per
case month.

. Off-line terminals are somewhat more expensive, because
they must be able to store transaction data and to
write to as well as read cards. For a standardized
magnetic stripe card, this is a difference of around
$20 per terminal at low-volume prices, and less at high
volumes. Even in the low-volume scenarioc, however, the
difference amounts to only about $.03 per case month.

These differences are offset to some degree by two areas in which

the off-line approach is less expensive than the on-line:

+ The off-line system has lower communications costs
between the POS terminals and the central computer;
this communication occurs only once a day for each off-
line terminal compared to once per transaction in the
on-line system. The difference between estimates in
the Reading evaluation and those shiown here amounts to
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$.91 per case month in the small city and $.41 in the
state-wide system,

. The off-line system involves a somewhat less costly
central computer facility in the larger caseload
scenarios, although it is somewhat more expensive in
the small city scenario. Amortized over 5 years, this
factor increases off-line system costs by $.40 per case
month in the small city, and reduces them by $.02 in
the larger scenarios.
Given these small and offsetting differences, it 1is impossible to
argue conclusively that either the off-line or the on-line approach would be

inherently more expensive.

Although estimates from the Reading evaluation are not fully compa-
rable with the figures presented here, they are consistent with the idea that
costs of the two approaches are not substantially different, Operating costs
of the demonstration system were estimated at $27 per case month, but this
partly reflected some special demonstration circumstances, The evaluation
projected cosfs for a system of the same design, but assuming that equipment
was purchased rather than leased and assuming that the system was operated by
State rather than contractor personnel. This projection estimated costs at
$14 per case month, roughly comparable to the projected off-line system costs
in the small city scenario. The evaluation also projected costs for large
city and state-wide systems. Although some of the underlying assumptions and
cost factors differ from those used here, the results are again roughly

comparable, falling in the $5 tc $7 range.

COST SAVING STRATEGIES IN OFF~LINE SYSTEM DESIGN

As discussed in Chapter 3, designing an off-line EBT system involves
a number of decisions that may affect the system's level of security and its
level of service or convenience for recipients and retailers. Many of these
decisions may 1involve a trade-off between security or convenience and

operating costs.

lgimulations in the Reading evaluation estimated communications
costs at $1.00 per case month in the small city, 5.67 in the large city, and
$.55 in the state-wide system. The comparable figures projected here are
$.09, $.05, and $.14, respectively. (Projections for the off-line system
assume that the state-wide system would require a higher proportion of
communication through long distance calls than the systems serving more
compact areas.)
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The "basic" system design generally makes the trade-off in favor of
security and convenience. This is generally comparable to the design of the
Reading on-line system, and yields what may be considered an upper bound
estimate of system costs. It is useful, however, to see how alternative

design choices would affect system costs.

The simulation model was therefore used to project system costs
under the following alternative design assumptions:
. Fewer checkout stations with terminals. All stores

with two or more POS terminals in the basic design are
assumed to have only two terminals.

. Fewer issuance machines. An issuance machine 1is
assumed to be capable of handling up to 240 issuance
transactions per day. Each county has the minimum

number of issuance machines needed to meet this
criteriog, but each county has at least one 1issuance

machine, In addition, it 1is assumed that grocery
stores or other establishments would be willing to
donate space for the issuance machines, reducing

monthly environmental costs for each machine.

. No manual transactions. It is assumed that recipients
can not complete their purchase in the event of card or
terminal failure, but must go to another store or to
the food stamp office to have their card replaced.
This eliminates the need for the manual transacticn
device and for labor costs to authorize the manual
transactions.

e Decentralized settlement with a 'no balance" approach
to reconciliation. Retailer terminals are assumed to
have tape cartridges or analogous devices, which they
take to banks for crediting. Banks are assumed to have
existing equipment (or to be willing to purchase
equipment) capable of reading the tapes and passing the
data on to the Federal Reserve Bank, No purchase data
flows to the EBT Center, which maintains oniy data
concerning allotments credited. No manual transactions
are authorized.

11t is assumed that crediting an allotment to a card takes about 30
seconds, and that 240 transactions represent about one every two minutes over
an eight hour period. The calculation of the number of needed machines takes
into account "staggering' of the issuance schedule to post allotments for
different recipients on different days. In Pennsylvania, which was used as
the model for this calculation, issuance schedules vary by county. In the
smallest counties, all recipients get their allotment on the same day. 1In the
largest, issuance is spread over ten days.
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* Integrated computer facility. The EBT Center is
assumed to be housed within an existing computer
facility and to use equipment and staff that are also
serving other programs. The arrangement is assumed to
be similar to that in the extended Reading demonstra-
tion, in which the central EBT prccessing functions
were transferred to the data center that handles other
Food Stamp Program activity. The impact of integrating
the central facility should be roughly comparable to
the impact of purchasing EBT Center services from an
efficient external provider.

In testing each alternative, costs are projected for the standard
magnetic stripe card system for all three caseload scenarios. Parallel
projections were developed for the chip card system. Although not shown here,
the results are essentially equivalent. The only difference 1is that
strategies which reduce the number of terminals or issuance machines generate
fractionally different savings in the chip card scenario because of the higher

cost of the chip card readers and the lower cost of telephony-based terminals.

The impact of the cost reduction strategies, which are summarized in
Exhibit 5-10, depends in part on the caseload the system serves. For example,
restricting the number of issuance machines has the greatest impact on the
state-wide system. The restriction results in a 59 percent reduction in the
number of issuance machines in the small city and 67 percent in the state-wide
system. This is enough to bring costs in a state-wide system ($3.44 per case
month) to a level that could be considered comparable with coupon system
costs. Limiting issuance machines has less impact in the large city scenario,
because that scenario already involved a relatively high ratio of recipients

to issuance machines.

None of the other strategies has comparable impacts, although each

contributes some reduction in costs. Key points are:

* Decentralized settlement saves nearly $1 in the larger
cagseload systems, and about $2 in the small city. The
impact 1s comparatively large in the large city
scenaric, because the strategy does not depend on
reducing issuance machine or terminal costs.

J Integrating the central computer facility greatly
reduces costs in the small city. Costs in this
scenario are nearly $9 per case month, however, still
well above the level with larger caseloads. With the
large caseloads, integrating the computer facility
generates relatively small savings because those costs
were already small on a per-case-month basis.
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Exhibit 5-10

Operating Costs Per Case Month
with Cost-Saving Strategies

Caseload Size

Design
Alternative 5,300 130,000 400,000
Basic system? $15.97 $3.35 $5.09
Two-terminal
maximum $15.18 $3.16 $4.65
(-.79)° (-.19) (=.44)
Minimum issuance
machines $14.01 §3.31 $3.44
(~1.96) (-.04) (-1.65)
No manual
transactions $15.78 $3.20 $5.01
(-.19) (-.15) (-.08)
Decentralized
settlement® $13.51 $2.42 $4.16
(-2.46) (-.93) (-.93)
Integrated central
computer $8.89 $2.96 $4.99
(-7.08) (-.39) (-.10)

3a11 projections are based on the standard magnetic stripe card
system. Similar results were obtained in applying these assumptions in the
context of a chip card system.

bFigures in parentheses represent difference from basic system.

“Incorporates an assumption of no manual transactions.
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. Placing a maximum of two terminals in a store generates
savings ranging from $.20 to $.8C.

* Eliminating manual transactions has only a small
impact, with savings of about $.10 to $.20.

A full cost-minimization approach would, of course, combine the
various strategies outlined above. The effects of such an approach are
projected in Exhibit 5-11 for three systems: one based on the standard
magnetic stripe card, one using the chip card with telephony-based terminals,
and the mail-out system using the non-standard magnetic strip card. Because
some of the cost-saving strategies interact, their combined effect is less
than the sum of the individual effects. For example, restricting the number
of POS terminals generates savings partly by eliminating the cost of
transmitting data from the omitted terminals to the central computer.
Decentralized settlement eliminates the cost of this communication for all
terminals. Simply adding the two effects would therefore double-count some of

the savings in communications costs.

All three of these systems have roughly comparable costs, projected
at around $2 to $3 per case month in the larger caseload scenarios. These
levels are clearly competitive with coupon system costs. Costs for the small
city scenario range between $5 and $6 per case month, still substantially
above coupon costs. It should be noted that a food stamp agency might not
find it feasible or desirable to adopt all cost reduction strategies in a
single system. Nonetheless the projections strengthen the earlier indications
that an off-line EBT system can, at least in some circumstances, operate at a

level comparable with coupon system costs.

Several of the cost-reduction strategies examined here would be
equally applicable in an on-line system, and hence, would not change the
overall comparison between the systems. Some strategies would apply only in
an off-line approach, however. These include the strategies for limiting
issuance machine costs and the decentralized settlement approach. It is
conceivable that an off-line approach incorporating such strategies could be
less expensive than an on-line approach. It is also possible, however, that
an on-line system may offer cost reduction opportunities not applicable in an
off-line environment. For example, the on-line approach's greater

compatibility with commercial POS systems implies a greater potential for
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Exhibit 5-11

Selected Systems with HMultiple
Cost Reduction Strategies?

Table of Contents

Caseload Size

5,300 130,000 400,000
Standard Magnetic
Stripe Card $5.67 $2.36 $2.60
Chip card with telephony-
based terminal $5.34 §2.70 $2.52
Mail-out, non-standard
magnetic stripe card $5.13 $2.14 §1.98

8Cost reduction strategies include restricting the number of POS
terminals and (except in the mail~out system) issuance machines, decentralized
and integrating the EBT Center within a

settlement, no manual transactions,
larger data processing facility.
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integrating terminal usage and sharing those costs. It is beyond the scope of

this analysis to explore such possibilities for the on-line approach, however.

5.10 POS/ACD SYSTEM COSTS

The POS/ACD system is similar in most respects to the pure POS
system, but employs issuance machines that can dispense coupons. Recipients
may redeem their benefits either through electronic transactions or by using
coupons. The cost projections assume that 82 percent of the benefits are
redeemed in POS transactions, based on the proportion of Reading recipients

preferring the EBT system to coupons.
Other key assumptions for cost projections include:

. issuance machines are located at all current coupon
issuance points}

. all issuance machines also dispense coupons;

. terminals are placed at all checkout stations in all
stores authorized for food stamps;

. centralized settlement with full reconciliation;
. manual transactions allowed; and

* a stand-alone central computer facility.

Cost projections are developed for the standard magnetic stripe card
system and for the chip card with an off-line issuance machine,l and are
summarized in Exhibit 5-12. Costs for a POS/ACD system based on laser cards
would closely parallel chip card costs. No costs are projected for the
disposable card technologies because no estimates could be obtained for the

cost of such ACD machines.

The POS/ACD system has higher costs than the pure POS system, as
would be expected. The additional cost ranges from about $3 per case month in
the small city to $.25 in the large city, reflecting the differing ratios of
households teo 1issuance machines. The incremental cost is identical for

magnetic stripe card and chip card approaches, because neither the cost of the

lThe telephony-based issuance machine is not suitable for coupon
dispensing.
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Exhibit 5-12

Operating Costs per Case Month
for POS/ACD Systems
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Standard
Magnetic Chip
Stripe Card
System size = 5,300

Providing Access Devices $0.58 $1.48
Benefit Authorization 7.44 7.61
Recipients Use of Benefits 3.41 3.65
Housekeeping at Computer Center 7.04 7.02
Other Food Stamp Program 0.47 0.47
Total 18.95 20.23
Diff. from pure POS 2.98 2.98

System size = 130,000
Providing Access Devices $0.54 $1.13
Benefit Authorization 0.75 0.77
Recipients Use of Benefits 1.47 1.62
Housekeeping at Computer Center 0.39 0.39
Other Food Stamp Program 0.47 0.47
Total 3.62 4,38
Diff. from pure POS 0.26 0.26

System size = 400,000
Providing Access Devices $0.52 $1.01
Benefit Authorization 4.05 4,16
Recipients Use of Benefits 1.34 1.50
Housekeeping at Computer Center 0.17 0.17
Other Food Stamp Program 0.47 0.47
Total 6.54 7.31
Diff. from pure POS 1.45 1.45

Note: Category costs may not sum exactly to total due to rounding.
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coupon dispensing function in the issuance machine nor the pattern of coupon

vs. electronic benefit usage is affected by the card technology.

The difference between pure POS and POS/ACD costs comes almost
entirely from the fact that the coupon-dispensing machines cost considerably
more than the issuance machines that only write benefit amounts to cards. In
other respects, such as crediting retailers for benefits they accept, the

costs for coupons differ little from the EBT costs.

As in the pure POS system, the sgtandard magnetic stripe card
approach is less costly than the chip card. The size of the difference,
around $.90 to $1.20 per case month in the larger systems, is the same as the
difference in the pure POS system, because. it is based on the same price

differentials for cards and card reader/writers.

Although the projections above assume POS terminals in all stores,
this may not be the most likely configuration of a POS/ACD system. In fact,
the coupon dispensing feature might well be added to the system as a means of
limiting the number of stores that are equipped for electronic transactions.
To simulate this approach, data on EBT redemptions by stores in Reading were
examined. Among those stores, 36 percent processed 50 transactions per month
or less, i.e., an average of no more than two transactions per day. These
stores accounted for just 2 percent of all benefits redeemed. Accordingly,
model parameters were adjusted to assume that 36 percent of all stores would
have no terminals, and that 2 percent of all benefits would be redeemed as
coupons. In effect, this assumes that stores with terminals take only EBT

transactions and stores without terminals take only coupon transactions.}

This configuration produces relatively small cost savings, as shown
in Exhibit 5-13. The savings are less than $.50 per case month in the larger
scenarios. Terminal-related costs are in fact reduced, but because they
amounted to less than $1.50 per case month in the larger scenarios, the
savings are necessarily constrained. A parallel analysis of the chip card
system yields comparable results, although savings are a few cents greater

because of the higher price of POS terminals.

If coupon dispensing is viewed as a simple substitute for POS

terminals, one can determine an approximate 'break even' point at which the

1pifferent assumptions about the percent of benefits redeemed
through coupons make very little difference in the results.
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Exhibit 5-13

POS/ACD System Costs with no Terminals
in Low-Volume Stores

Caseload Size

5,300 130,000 400,000
System with restricted
POS terminals? $18.12 $3.19 $6.16
Difference from POS/ACD
system with all stores
equipped -.82 -.42 -.37
Difference from pure
POS system +2.16 +.17 +1.08

211 systems based on standard magnetic stripe card. Applying the
same assumptions with a chip card system yields equivalent results.

167



Table of Contents

cost of the POS/ACD system equals the cost of the pure POS system. The
incremental cost of the issuance machine's coupon dispensing feature is about
$11,000 at the volume levels for a state-wide system. This is about 26 times
the price of a POS terminal, which means that break-even requires removing 26
terminals for every issuance machine. Naturally, this strategy works only if
the system would otherwise have substantially more than 26 terminals per
issuance machine. If the ACD option allows removal of one-third to one~half
of the POS terminals from a pure POS system, break-even occurs only if the
pure POS system has 50-75 terminals per issuance machine. In the scenarios
examined here, however, only the large city has more than 50 terminals per
issuance machine. The state-wide scenario has only 33 terminals per issuance

machine even with the strategy that restricts the number of issuance machines,

In short, the POS/ACD design must generally be viewed as a higher-
cost option. The POS/ACD approach might be chosen as a convenience or a
transitional measure, but only in rare situations could it be effective as a

cost-reduction strategy.

The cost reduction strategies described for the pure POS system are
also largely applicable in a POS/ACD approach. Costs were projected for the
standard magnetic card POS/ACD system with the full combination of strategies

L and including the terminal restrictions

except issuance machine limitations,
discussed above. The projected costs per case month are $9.88, $2.25, and
$5.38 for the three scenarios. POS/ACD costs with these assumptions are
competitive with coupon system costs in the large city, but they are
considerably higher in the scenarios with fewer households per issuance

machine.

5.11 COSTS IN A MULTI-PROGRAM POS SYSTEM

In the multi-program POS model, several agencies act in concert to
operate an EBT system. For purposes of cost projection, it is assumed that
the EBT system serves the Food Stamp Program, Aid to Families with Dependent
Children (AFDC), General Assistance (GA), and Medicaid. For the first three

programs, the EBT system functions as it does for food stamps in the pure POS

1This includes placing no more than two terminals in a store,
eliminating manual transactions, using a decentralized settlement approach,
and having the central computer facility integrated with other uses. It is
assumed that the number of issuance machines can not be restricted in the
POS/ACD system because recipients will use them periodically to withdraw
coupons as well as to obtain their allotment posting.
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model, with recipients carrying a balance on their card. For Medicaid, the
system is assumed to perform only an authorization function -- in effect, to
be simply a security enhancement over the current system. In most current
situations, the Medicaid recipient simply presents a paper 1identification
card. The approach envisioned here includas PIN or equivalent verification of

the recipient's identity.

It is assumed that all participating programs require households to
make a monthly visit to the issuance machine (or receive a mail-out card) to
have benefits and/or eligibility information posted to their card. Special
terminals are assumed to exist for dispensing AFDC and GA benefits in cash and
for Medicaid authorization. Costs of these terminals are not incorporated in
the projections, however, because it 1is assumed that the Food Stamp Program
does not share in their cost. It is assumed that AFDC and GA benefits are
occasionally used to make food purchases on retailer POS terminals, but that
most transactions on those terminals use food stamps.l National statistics on

multi-program participation are used to set allocation parameters.

The total operating cost of a multi-program EBT system would exceed
a fcod-stamp-only system's cost, because the system would have more terminals
in operation and more cards issued. The savings to the Food Stamp Program
would come from inter-program cost sharing based on joint utilization of

various components of the EBT system. Key assumptions include:

. Card-related costs are shared according to the number
of programs represented on each card. For example, the
Food Stamp Program bears the whole cost for the card of
a household receiving food stamps only, a third of the
cost for a household with AFDC and Medicaid as well as
food stamps, and none of the cost for a household with
Medicaid only.

. Costs related to the POS terminals are shared according
to the volume of transactions for each program, The
Food Stamp Program bears nearly all of the cost for
terminals in food retail stores, and none for other
terminals,

lIt 18 assumed that 25 percent of the households with AFDC or GA
benefirs will make at least one electronic food purchase, and that those
households will make an average of 4 purchases per month. In contrast, all
food stamp households are assumed to make an average of about 8 purchases per
month with their €food stamp benefits., With these assumptions, about 95
percent of all electronic food purchases are those using food stamp benefits.
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¢ Costs related to 1issuance machines and the central
computer facility are shared according to the total
number of cases each program has in the EBT system.
Based on the statistics used here, the Food Stamp
Program bears about 36 percent of these costs.

Cost projections for the multi-program system reflect the basic
design assumptions in the pure POS system. These include terminals at all
checkout stations in all participating stores, issuance machines at. all
current coupon 1issuance locations, centralized settlement, manual tran-

sactions, and a stand-alone central facility.

The Food Stamp Program's costs in the multi-program system are
substantially less than those with the single-program approach., Multi-program
costs are 30 to 45 percent lower than those projected for the pure POS system,
as shown in Exhibit 5-14. The cost reduction is greatest in the scenarios
where issuance machine costs are high (i.e., the small city and state-wide

systems), because those costs are now shared across all programs.

Cost projections for the basic multi-program system with large case-
loads fall to levels quite competitive with coupon system costs, all lying
between $2 and $3 per case month. Even with a multi-program approach,
however, food stamp costs for an EBT system serving a small caseload are in

the range of $8 to $9 per case month, nearly triple the coupon system costs.

The cost reduction strategies discussed for the pure POS system can
also be applied for the multi-program system. Costs were projected assuming
the full range of strategies -- a two-terminal maximum, limited issuance
machines, decentralized settlement, no manual transactions, and an integrated
central computer facility. With the standard magnetic stripe card, projected
costs per case month are $3.06, $1.43, and $1.52 for the three scenarios.

Comparable figures result with the other two card technologies.

These projections imply that a multi-program approach could make an
off-line EBT system competitive with coupon system costs even in a small city
environment, and that it might offer substantial savings over the coupon
system with larger caseloads. Some caution must be exercised in interpreting
the figures, because it may be unrealistic to assume that all cost reduction
strategies can actually be applied in a single system environment. Nonethe-
less, it seems reasonably clear that, at least in a large-caseload environ-
ment, a multi-program approach with some cost reduction strategies can hold

off-line EBT costs to a level comparable with coupon costs.
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Operating Costs Per Case Month
for Multi-Program Systems
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Chip Mail-Out
Standard Card Non-Standard
Magnetic with Magnetic
Stripe Telephony Stripe
System size = 5,300
Providing Access Devices $0.22 $0.74 $1.15
Benefit Authorization 2,08 0.53 0.22
Recipients Use of Benefits 3.35 3.58 3.18
Housekeeping at Computer Center 2.50 2.85 2.80
Other Food Stamp Program 0.47 0.47 0.47
Total 8.63 8.16 7.82
Diff. from pure POS -7.34 -6.54 -6.30
System size = 130,000
Providing Access Devices $0.20 $0.54 $0.38
Benefit Authorization 0.22 0.16 0.07
Recipients Use of Benefits 1.39 1.54 1.25
Housekeeping at Computer Center 0.14 0.17 0.16
Other Food Stamp Program 0.47 0.47 0.47
Total 2.42 2.87 2.33
Diff. from pure POS -0.93 -1.13 -0.88
System size = 400,000
Providing Access Devices $0.19 $80.47 $0.38
Benefit Authorization 0.96 0.27 0.06
Recipients Use of Benefits 1.27 1.43 1.22
Housekeeping at Computer Center 0.06 0.07 0.07
Other Food Stamp Program 0.47 0.47 0.47
Total 2.95 2.71 2.19
Diff. from pure PQOS -2.14 -1.11 =0.71

Note: Category costs may not add to total due to rounding.
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5.12 DESIGN, DEVELOPMENT, AND IMPLEMENTATION COSTS

The system costs per case month presented in previous sections cover
only the on-going operating costs of the EBT system. Before the system
becomes operational, however, considerable expense must be incurred for
design, development and implementation. Based on the Reading experience, it

is useful to categorize these activities into the following phases:

* The pre-design phase, in which the State develops
general requirements for the EBT system, specifies
desired system functions and features and, if the
design and development is 'to be contracted out,
solicits proposals and awards the contract;

. The design phase, which involves planning the general
system structure and its detailed technical specifica-
tions;

. The development phase, which includes developing or
acquiring software, acquiring enough hardware to
develop and test all system functions, and preparing
training materials, user manuals, and related documen-
tation; and

¢ The implementation phase, which includes installing the
central computer facility, installing terminals and
other dispersed equipment, in-place system testing and
refinement, retraining local food stamp office staff,
training retailers, and issuing benefit cards and
providing training to all active recipients. Note that
hardware costs (e.g., for terminals and the central
computer facility) are considered operating costs and
are not included in implementation expenses.

The only example to date of building an EBT system is the Reading

demonstration, where the four pre-operational phases cost a total of $2.3
million. FNS contracted out most of the design, development, and implementa-
tion effort, and that contract accounted for $1.9 million. FNS incurred costs
of about $240,000, mainly for directing and monitoring the contractor's
efforts. State and local food stamp efforts, which included participation in
the design and development process as well as issuing cards and training

recipients in the implementation phase, cost about $130,000.
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The Reading demonstration expenses could be a misleading indicator
of the current cost of developing an off-line EBT system for several
reasons. For example, the demonstration itself provides a base of information
that should make future EBT system design work more efficient. Developments
in the commercial POS field mean that an EBT system planner now hds a greater
variety of "off the shelf' products from which to choose, products which could
reduce development costs. These considerations would apply to either on-line
or off-line EBT systems, but some aspects of design and development work might
also have different costs depending on the chosen system approach. Finally,
institutional factors could make a difference, such as whether a State
contracts out the effort or does the work internally, or whether a contractor

is willing to underwrite some of the development cost.

To provide some perspective on the issue, the project team reviewed
the pre-operatidnal costs of the Reading demonstration. For each major cost
item, a judgement was made as to whether or not a new development effort would
be likely to involve a substantially different experience from that 1in
Reading. Where strong arguments indicated that the experience would differ,
the Reading figures were adjusted to estimate today's likely costs. Where no

clear difference could be argued, nc adjustment was made.

This procedure implicitly assumes that the State contracts out the
same design, development, and implementation functions that were contracted in
the Reading demonstration, It ignores any inflationary effects between 1983-

84 and the present.

Pre-operational costs are projected for both off-line and on-line
EBT approaches. This facilitates a distinction between cost differences
resulting from developments in the field since the Reading demonstration and
differences stemming from contrasts between the off- and on-line approaches.
Costs are projected for the same three caseload size scerarios used 1in

assessing operating costs (5,300, 130,000, 400,000).

Based on this methodology, pre-operational costs for an off-line EBT
system in the small-caseload scenario are estimated at about $1.5 million, as
shown 1in Exhibit 5-15. This figure is substantially less than the actual
Reading costs, but slightly higher than the estimated cost for an on-line

system.

Pre—design costs are expected to be much less in future EBT systems,

estimated at $30,000 rather than the $77,000 experienced in the demonstra-
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Exhibit 5-15

Development and Implementatiom Costs
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Caseload Size

System 5,300 130,000 400,000
READING DEMONSTRATION?
Pre-Design $ 76,571 NA' NA
System Design 298,923
System Development 1,170,431
Implementation 749,636
Total $2,295,561
Cost per caseb §666
ON-LINE .
Pre-Design $ 30,000 $ 30,000 $ 30,000
System Design 195,000 195,000 195,000
System Development 507,000 1,230,000 2,793,000
Implementation 607,000 4,253,000 11,101,000
Total $1,339,000 $5,708,000 $14,119,000
Cost per case $252 $44 $35
OFF-LINE
Pre-Design 30,000 30,000 30,000
System Design 240,000 240,000 240,000
System Development 557,000 1,280,000 2,843,000
Implementation 665,000 4,327,000 13,664,000
Total $1,492,000 $5,887,000 $14,664,000
Cost per case $282 $45 $37

3350urce:

PRased on a caseload of 3,500.

Hamilton et al., p. 29.
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tion. FNS went through a lengthy pre-~design process, including substantial
coordination with other interested agencies and an initial solicitation of
comments from potential vendors before actually beginning procurement of the
demonstration contract. It is assumed that this process would be greatly

streamlined in future pre-design efforts.

The design effort for an EBT system should be considerably reduced
because of the information gained from the Reading experience and the general
development of the POS field. The Reading experience provides a general model
of how an EBT system can function, specific planning factors on points such as
POS terminal usage patterns, and precedents on some difficult policy issues
(e.g., whether the Privacy Act prohibits printing the recipients' remaining
balance on a purchase receipt). Development of the POS industry in general
provides further system models, standards or guidelines for certain system
components, and a much wider range of compatible products than was available
in 1983. Because there is no empirical basis for estimating the efficiencies
that should come from this experience, the estimates arbitrarily assume that
the contractor's design effort for an on-line EBT system would be reduced by
about 40 percent from the Reading level. Because the demonstration and the
industry experience offer less direct guidance for designing an off-line EBT

system, this estimate assumes a reduction of only 20 percent,.

The most substantial efficiencies are expected to affect development
costs. Contractor costs in the Reading development phase amounted to about
$1.1 million, with about $800,000 devoted to software development. As indica-
ted in Section 5.7, 'packaged" software for on-line POS systems is commerci-
ally available for about $150,000, which includes some modification to fit the
particular system being designed. Some additional modifications would be
required for an off-line application, bringing the likely cost to about
$200,000. No adjustments are made to the other $300,000 in Reading
development costs, because basic system assembly, testing and documentation

rasks cannot be assumed ta be substantially different.

The development phase in the Reading demonstration included the
initial distribution of benefit cards to recipients. For several months
before system implementation, recipients were given benefit cards {(with the
magnetic stripe not yet initialized) as part of their normal certification or
recertification. The cost of this activity obvicusly depends on the number of
households in the system, and there 1s no reason to believe that a future

implementation would differ much from the Reading process. Accordingly,
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Reading costs were adjusted in proportion to the number of households in the
three scenarios. Estimated costs range from about $§31,000 with 5,300
households to $753,000 in the 400,000~household scenario.,

For the most part, activities in the implementation phase are not

assumed to differ from those in Reading. The main exception concerns system
revisions to eliminate start-up problems, which accounted for over $500,000 in
contractor costs in Reading., Although some corrections are inevitable, it
seems likely that pre-packaged software, combined with better underlying
information for designing the system, will substantially reduce the need for
revision and refinement. Accordingly, a saving of 40 percent is assumed in
these costs for an on-line system. Because the off-line system involves

somewhat more innovation, a lesser saving (30 percent) is assumed.

Most of the remaining costs of the implementation phase concern
installing retailer equipment and training retailers, recipients, and other
system participants. These costs are assumed to be directly proportional to
the number of retailers, recipients, and local food stamp offices in the
system, so the Reading costs are adjusted accordingly in the projections. An
off-line system involves installing issuance machines as well as retailer

terminals, and hence entails higher implementation costs in this area.

Implementation is the most expensive phase in the larger scenarios,
estimated at about $11 million in the State-wide scenario. Training is the
largest cost component, with nearly $7 million allocated to recipient training
(performed by State and local food stamp personnel) and about $1.4 million for
training retailers and others (performed by the contractor). These figures
seem high, and it is not unreasonable to expect that some efficiencies might
be achieved relative to the Reading experience. Because of the high
visibility and many uncertainties surrounding the project, more people (and
more expensive) people may have been used in training Reading recipients and
retailers than would be used in a non-demonstration system. In the absence of
a clear basis for adjustment, however, the Reading figures are simply adjusted

to reflect the number of retailers and recipients in the various scenarios.,

In total, pre-operational costs for an off-line system serving a
small city are estimated at about $1.5 million. This estimate is about
$150,000 higher than the comparable estimate for an on-line system, mainly
because of the greater uncertainties surrounding system design, the additional
modifications required for commercially available software, and the likely

need for more system refinement during the implementation period. The incre-
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mental cost of the off-line system is greater in larger systems because of the
cost of installing issuance machines, which do not exist in the on-line

system.

Total pre~operational costs rise substantially in the large~caseload
scenarios, but the costs per case are actually much lower than those in the
small system. Total off-line costs are estimated at nearly $15 million in the
State-wide scenario, about ten times the level in the small city. The cost
per case in the small city is §282, however, compared to only $37 for the
State-wide system. Amortized over five years, a conventional period for such
calculations, these costs amount to about $4.70 per case month for the small

city system, and $.60 for the State-wide system.

No published figures are available concerning the pre-operational
costs of commercial POS systems. One commercial system with which the
researchers are familiar had development costs of about $2.7 million. This is
not fully comparable to the previous figures, however, because it includes the
cost of purchasing all hardware for the central computer facility and omits
installation and training costs. Excluding estimated hardware costs from the
commercial figures and excluding installation/training costs from the EBT
projections vyields «costs of about $1.5 million and $1.3 million,
respectively. It should be noted, however, that the commercial system was
also larger in several dimensions than the EBT systems considered here. It
was designed to handle various types of cards (e.g., debit, credit, private
label, and travel and entertainment), to drive several manufacturers'
terminals, to support thousands of merchant terminals, and to handle several

million transactions per month.

The figures presented here can of course be considered only rough
guidelines to the cost of system design and development. Actual costs will
depend on the specific nature of the system chosen, the degree to which a
State's existing data systems match the EBT system's requirements, the extent
to which development is conducted internally or contracted out, and the

general efficiency of the development effort.

Joint development. Another factor that can affect development costs

is the willingness of vendors to absorb some of the cost of develotving or
customizing system components. To explore this possibility, the survey of

"joint development' projects -- i.e., projects in which a

vendors asked about
vendor and a State (or FNS) would share certain development costs. Vendors

were asked specifically whether they would be willing to undertake a joint
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development effort related to an EBT system, and whether they had participated

in joint development efforts in the past.

In general, vendors indicate that they have not previously partici-
pated in joint development efforts, although this may be partly a public
position designed to establish a negotiation base. Terminal vendors are an
exception to the general pattern, however, Terminal vendors state that they
have sometimes absorbed some hardware and software costs in making their
devices compatible with the specific requirements of a project. These vendors
typically qualify their responses, however, by noting that they expect in
these situations to recover development costs in the unit purchase price for
terminals for the project or in subsequent orders. If the subsequent orders
come from sources other than the original purchaser, the development cost is,

in effect, shared between the original purchaser and later ones.

Vendors' responses when asked about their willingness to participate
in an EBT joint development project reflect these same considerations. Some
vendors say they would participate in joint development, but only with a
reasonable expectation that they could recover their development costs in
subsequent sales. The vendors would naturally prefer an advance commitment
for an order large enough to recover the entire development cost. They might
consider other situations, however. For example, participating in a pilot
project could give a vendor an advantage in competing for the expanded
project, assuming the pilot is successful. Vendors might absorb some develop-
ment costs in this situation, depending on the vendor's own assessment of the
gain in competitive advantage. Anything that would enhance the vendor's
competitive gain, such as a commitment to endorse the vendor's product if it
performs successfully, would increase the vendor's willingness to absorb

development costs.

The survey responses varied to some degree by vendor group,
reflecting the differing concerns of different industry segments. For

example:

. Card vendors expressed the least willingness to parti-
cipate in joint development. This seems particularly
true for the standard magnetic stripe card, apparently
because strong price competition means that vendors
cannot expect to recover costs in higher unit prices.
Vendors of the other types of cards are more actively
seeking to develop major new markets, and indicate
greater willingness to make an investment commitment to
become involved in an EBT system.
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These three systems' costs are estimated at $14 to $16 per case
month in the small city, and $3 to $5 in the larger caseload scenarios. The
latter figures are potentially competitive with the $3 cost estimated for the
coupon system in Reading. The costs of an on-line EBT system would be

expected to be quite similar to the off-line projections.

The other technologies examined, including a laser card and a token
card system, have significantly higher estimated costs. A major factor in
these costs is the issuance machine, an expensive piece of equipment which

serves only a few hundred households (except in the dense urban scenario).

Several design options can reduce costs in an off-line EBT system,
although their effect depends both on the system design and the caseload

served, Key findings are:

. Restricting the number of issuance machines reduces
costs for the systems using the relatively expensive
off-line issuance machines. The cost reduction 1is
greatest (about $2 per case month) in the small city
and state-wide systems, which have a relatively high
overall ratio of coupon issuance points to recipients.

+ Decentralized settlement with minimal file maintenance
and reconciliation reduces costs by about $1 in the
large-caseload scenarios and $2 in the small city.
This saving to the Food Stamp Program 1is achieved
partly by having retailers and banks incur most of the
costs for settlement, as in the coupon system.

. Integrating central computer functions with a larger
computer facility (such as a State data processing
center) saves around $7 in the small city. The saving
is less than §.50 with larger caseloads, because
substantial economies of scale are realized even in a
stand-alone facility. Purchasing EBT Center services
from an outside vendor might be expected to vyield
similar savings.

e Restricting the number of POS terminals and not
allowing manual transactions generates relatively small
savings, at less than $.50 per case month for either
strategy in most situations.

A hypothetical system incorporating all of these strategies has
estimated costs cf $5 to $6 per case month in the small city and $2 to 83 for
larger caseloads with any of the three promising card technologies. These
figures must be interpreted with caution, bescause any one or more of the cost
reduction strategies might be deemed infeasible or undesirable in a particular

program environment. Nonetheless, the projections reinforce the suggestion
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that an off-line EBT system's operating costs could be competitive with coupon

cCOSCs.

POS/ACD systems, which allow recipients to redeem benefits either
through electronic transactions or by obtaining coupons from an automated
dispenser, are more costly than the comparable pure POS systems. Even when
POS terminals are not placed in some stores, POS/ACD costs are higher than
those of the pure POS systems because the cost of the coupon dispensing

feature exceeds the savings from removing terminals in most scenarios.

The Food Stamp Program's costs for any EBT system can be reduced
substantially by having the system serve multiple programs. If the EBT system
serves AFDC, GA, and Medicaid as well as food stamps, and if the costs of each
system component are shared according to use, the Food Stamp Program's cost
per case month is reduced by 30 to 45 percent. Applying the cost reduction
strategies identified earlier to a multi-program system yields estimated costs
of about $3 per case month even in the small city, and around $1.50 with

larger caseloads.

In addition to the operating costs discussed thus far, a food stamp
agency contemplating an EBT strategy must consider the costs of putting the
system in place. Based mainly on the Reading experience, the pre-operational
cost of an off-line system is estimated at about $1.5 million for a system
serving a small city. This includes pre-design efforts, design, development,
and system start-up. The cost increases with the size of the caseload served
because of the start-up cost of installing equipment and training retailers
and recipients. In a large State system, however, the total pre-operational
cost amounts to less than $40 per case, or around $.60 per case month over a
five-year amortization period. The coupon system also has pre-operational
costs, but these were incurred 1in past years and no data are available to

allow comparison to EBT costs.
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Chapter Six

USER SATISFACTION AND PARTICIPANT IMPACTS

Several important groups cf people interact with the food stamp issu-
ance system. State and local food stamp agencies are responsible for oper-
ating the system. Recipients must follow the procedures established for
obtaining and using benefits. Retailers must integrate food stamp procedures
into their pattern of business operations. Banks serve as the point at which

retailers receive dollar credits for the food stamp benefits they accept.

A major revision to the food stamp issuance system can have signifi-~
cant impacts on all of these groups. If the impacts are sufficiently nega-
tive, the system may become infeasible. Positive impacts, on the other hand,

may help to offset higher administrative costs.

This chapter reviews the likely impacts of an off-line EBT system on
State and local food stamp staff, recipients, retailers, and banks. The
analysis 1s based partly on evaluation results from the Reading demonstration,
and partly on interviews conducted for this project with State and local food
stamp officials, organizations in the retail food industry, and organizations
in the banking industry (Appendix B describes the selection of respondents and

specific organizations interviewed).

6.1 STATE AND LOCAL FOOD STAMP PROGRAM STAFF

State and local food stamp staff responded quite positively to the
Reading EBT system. They can generally be expected to receive an off-line
system with similar warmth, although this may depend somewhat on the specific
system design. This section first discusses the likely effects of a pure
pocint-of-sale (POS) off-line EBT system. It then notes differences expected
with the POS/ACD (automatic coupon dispensing) and multi-program -system

designs.

The pure POS system. An EBT system has two impacts at the local

office level, judging from the Reading experience. Issuing recipient identi-
fication cards is more complicated in EBT systems: it takes more time and

skill to prepare the card, and increases the amount of recipient training
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* eliminating the need to set up and monitor issuance
agencies (except when the coupon system being replaced is
a mail issuance system);

* eliminating the packaging and mailing of ATPs or coupons;

* adding the requirement to operate a network of terminals
(including issuance machines in an off-line system) and to
process transactions and handle requests;

e adding the need to interact with retailers on a routine
basis; and

« altering monitoring procedures, generally by replacing

data entry and manual checks with automated analyses.

The pure POS off-line system's effects on State~level operations are
expected to resemble those of the on-line approach. The main distinction is
that an on-line system requires a high volume of real-time transaction autho-
rizations on an around-the-clock basis, a demand that many States' data
systems do not currently have to meet. The off-line system, in contrast,
requires real-time authorizations only for manual transactions, which occur

comparatively infrequently.

State and local officials interviewed for this study generally consid-
er the potential EBT effects on program operations to be minor. Most expect
program staff to welcome EBT systems, mainly because they feel the EBT
approach would reduce fraud and abuse, save administrative costs, or offer a
higher level of services to recipients compared to the coupon system. The
major advantage they see concerning State and local operations is the elimina-
tion of the need for issuance agents, where those now exist. Any drawbacks
they see tend to be transitional factors {such as staff resistance to change)
or system characteristics related to cost or service quality rather than

impacts on administrative operations.

The respondents' comments suggest equally favorable attitudes toward
on-line and off-line approaches. This may stem partly from the relatively
subtle nature of the operational differences between the apprcaches, such as
the on-line system's greater demand for real-time processing. Although these
distinctions might become more salient in an operaticnal setting than a
survey, it seems likely that administrators' opinions would still rest most
strongly on their perception of comparative levels of program integrity and

service to clients. With more detailed information, the lower demand for
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needed. On the other hand, problems with lost and stolen EBT benefits appear
to arise less frequently than lost and stolen ATPs or coupons. These problems
are not only unpredictable and time-consuming, but often stressful; recipients
may be upset, or workers may suspect that the reciplent 1is attempting to

defraud the program.

Lost and stolen benefit cards might be expected to occur somewhat less
frequently in an off-line system than in the Reading on-line system or the
coupon system. This expectation rests on two assumptions: that off-line'card
theft will be about as common as on-line card theft; and that recipients will
take care of off-line cards as well as they take care of coupons, so that card
loss occurs about as frequently as coupon loss. The first assumption 1is
reasonable if off-line and on-line systems are equally secure, so that the
cards are equally attractive targets for theft. For the second assumption, it
1s reasonable to believe that recipients will be about as motivated to take
care of off-line EBT cards as coupons, because the program does not replace
the lost value in either instance. Using these assumptions and recipient
survey data from Reading, off-line EBT cards would be expected to be lost or
stolen for about 0.7 percent of participating households per month., This is
about half the rate of lost or stolen on-line EBT cards, and similarly about

half the rate of lost or stolen ATPs and coupons.

If recipients report all such incidents to the food stamp office,
workers may be expected to prefer the off-line system over the coupon
system. The workers will deal with fewer incidents in the off-line system,
and incidents in off-line and coupon systems should have equivalent likelihood
of being stressful. On-line card loss and theft occurs about as often as
ATP/coupon problems, but involves less stress because on-line card loss does
not usually mean benefit loss. Hence, workers also prefer this electronic
system to coupons. It is unclear how workers would weigh the reduced stress
with on-line card problems against the reduced frequency of off-line

incidents.

More substantial effects can be expected for State-level operations,
although this depends considerably on the State's existing issuance system and
on the design of the automated systems supporting the program. Any EBT

approach has several consequences:
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as well as administrative effort. They also see the POS/ACD as less able to
oroduce what they perceive as the major benefits of an electronic approach,
especially the reduction of fraud and abuse and improvements to the Food Stamp

Program's image.

The multi-program POS system. Moving from a food-stamp-only to a

multi-program POS system requires several kinds of coordination between the
Food Stamp Program and other assistance programs at the State level. This
requirement is particularly evident in the design and development phase, when

the various participating programs will be required to:

+ Establish basic responsibilities for system design and
operations (for example, will one agency have responsibil-
ity for overseeing the whole system, or will the Food
Stamp Program monitor the retailer terminal network while
AFDC staff monitor cash dispensers).

*+ Make fundamental system design decisions (e.g., what card
technology 1is most appropriate, given each program's
needs?).

+ Establish 1interface pratocols between the central EBT
computers and the individual programs' data processing
systems. At a minimum, such protocols are needed for
transmitting allotment and eligibility information to the
EBT Center.

» Determine operational procedures for moving recipients
through the programs and coordinating this movement with
system functions (e.g., Does a new recipient get training
and card initialization for food stamps, AFDC, and Medi-
caid in a single session, or are multiple appointments
required?).

« Delineate cost-sharing principles and accounting proce-
dures,

+ Resolve conflicts or potential <confusion created by
divergent program policies (e.g., participation periocds
and expiration dates; lost and stolen benefits).

Once the system is implemented, the need for coordination shifts more
to the local office level. Workers in each program will need to understand
basic procedures regarding card use in all participating programs, because the
"black box" nature of the card may make recipients more uncertain about where

to go with problems.
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real-time processing in the off-line system might tend to be more positively

viewed.

The POS/ACD system. The chief characteristic of the POS/ACD system

from the viewpoint of State and local operations is that it adds to the pure
POS system some functions that parallel coupon system functions. In
particular:
+ The State must establish and maintain a network of ACD/
issuance machines with somewhat greater requirements for
space, security, and maintenance than normal 1issuance
machines (without the ACD function), This entails

ordering coupons, distributing them to storage points, and
keeping ACD machines stocked.

+ The State must operate dual reconciliation systems, one
covering coupon inventory and 1ssuance, and one tracking
electronic issuance and redemption activity.

+ The State agency or the local office must handle
recipients' problems with ACD machines issuing coupons and
inquiries concerning lost or stolen coupons. Policies
must be established for dealing with claims that the ACD
machine recorded an 1issuance on the card without actually
dispensing coupons.

In addition, the ACD/POS system requires FNS to continue to maintain

procedures for printing and distributing coupons to States as well as coupon

redemption and monitoring procedures.

In general, the ACD/POS system requires more administrative funcrions,
particularly at the State level, than a pure POS system. The combined system
may still require less administrative effort than a pure coupon system,
however, because coupon systems generally have quite complicated procedures

for getting coupons to recipients (except in direct mail systems).

State and local officials interviewed for the study are generally less
enthusiastic about POS/ACD than about the pure POS system. One major reason

1s the need to operate two parallel systems, which they feel may add confusion

lIn the context of analogous claims concerning cash-dispensing ATMs,
federal regulations governing electronic funds transfers place on the finan-
cial institution the burden of proving that the consumer actually received the
cash. Proof may consist of a video tape record plus records indicating that
the ATM was functioning correctly and that it was in balance (i.e., inventory
change exactly equals total recorded disbursements).
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The impact of these coordination requirements will differ greatly from
State to State, and even from office to office within a State, reflecting
variation in the current level of coordination. Coordination requirements
will be least burdensome in States that already maintain integrated client
data bases for the various assistance programs, and in local offices where

generic workers handle all programs.

State and local officials were split in their opinions, with some
preferring the food-stamp-only and some the multi-program approcach. The.pro-
_ponents of multi-program systems focus on the potential saving in administra-
tive cost, and some feel that the enforced program coordination will benefit
the programs more generally. Those preferring the single-program system main-
ly cite difficulties associated with program coordination. They mentioned
issues of possible hardware and software incompatibility, particularly in
situations where the individual programs are supported by separate data
centers. Another concern was the possibility of time-consuming sequences in
which the need for all programs to use a single card creates bottlenecks 1n
recipient flow (e.g., if a lost or stolen card forces the recipient tec re-
contact all programs, and coordinated action among all programs is then needed

to issue a replacement card).

6.2 RECIPIENTS

Food stamp recipients received the Reading system enthusiastically.
Surveys show they prefer the EBT system by a margin of four to one over the
coupon system. They particularly appreciate the ease of making an EBT food
purchase and the greater security they feel with the EBT system. They also
spend substantially less time and money to obtain their benefits in the EBT
system. This reduction in participation costs results largely from elimin-
ating the need to take each month's ATP to the bank and exchange it for
coupons, and also from the lower frequency with which EBT benefits are lost or

stolen.

The pure POS system. The off-line POS system differs from the Reading

system in two important respects. First, the off-line system recipient has to
travel to the issuance machine to get benefits credited to the card (except in
the mail-out system). In contrast, on-line crediting requires no recipient

action. Second, if households' cards are lost or stolen in the on-line
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system, the households lose only the value of any benefits used befcre they
report the problem. In the on-line system, recipients may lose all benefits
remaining on the card (some policies could call for benefit replacement, as
noted in Chapter 3, but the no-replacement policy corresponds to the coupon

system and seems the most likely option in an off-line approach).

These differences mean the average household will spend more time and
money to participate in the Food Stamp Program in an off-line than an on-line
system. In fact, analysis suggests that participation costs in an off-line
system approximate those of the coupon system (Exhibit 6-1). The projections
for the off-line system are based on the following key assumptions:

« Lost and stclen cards occur 20 percent less often in off-

line than on-line systems, because recipients know loss of
card means loss of benefits. The average card loss in the
off-line system 1s assumed to occur half-way through the

month, when households have about 25 percent of their
benefits remaining.

+ Trips to the issuance machine occur as frequently as trips
to the bank in the coupon system and involve as much
travel time. Average time to complete the issuance trans-
action 1s half as long in the off-line as the coupon sys-
tem because of shorter lines and quicker transactions.

+ All other elements of participation cost are the same in

the off-line as the on-line system.

Given these assumptions, the 1issuance visit in the off-line system
requires the recipient to spend about 38 minutes per month in addition to the
time required in the Reading system. Associated with that visit is $1.36 in
travel and $.06 babysitting costs. In addition, the average household loses
$.33 per month in benefits not replaced on cards lost and stolen in an off-

line system.l

lDiffering card technolegies may offer slightly different levels of
security to the card holder. For example, if a chip card is harder fcr a
thief to copy or use than a magnetic stripe card, chip cards may less often be
stolen. This figure might therefore be a few cents higher in the less secure
systems (e.g., magnetic stripe on low quality card stock), and a few cents
lower in the more secure systems (chip or laser card), other things being
equal. However, the level of security depends on other aspects of system
design as well, such as encryption procedures, so a clear relationship between
card technology and recipient losses cannot be assumed.
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Exhibit 6-1

Recipient Participation Costs

(per case month)

Table of Contents

READING READING PROJECTED
COUPON ON-LINE OFF-LINE
Time in minutes
Obtaining benefits 46 8 46
Dealing with problems 2 4 4
Total 48 12 50
Expenses and
opportunity costs
Obtaining benefits $1.43 $0.08 $1.51
Dealing with problems 0.04 0.08 0.41
Lost or delayed benefits 0.74 0.10 0.10
Total $2.21 $0.26 $2.02
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The difference in participation costs suggests that recipients will
prefer an on-line to an off-line EBT system, but they will probably prefer the
off-line system Lo most coupon systems. The two reasons most often cited for
favoring the Reading system -- easier checkout and greater security =-- also
apply to an off-line system, even though the security advantage is somewhat
mitigated by non-replacement of benefits on lost cards. Thus, it 1s
reasonable to expect that recipients will prefer an off-line system to those
coupon systems involving a monthly trip to obtain benefits, which covers the
systems now serving most recipients in the country. It is unclear how reci-
pients would weigh the off-line system's ease of use and security against the

convenience and related vulnerability of a direct mail coupon system.

In this study, State and local officials most commonly cited improved
security and convenience as the recipients' greatest benefits from any EBT
system -- off-line or on-line -- relative to the coupon system. A possible
reduction of the stigma associated with being a food stamp client is also
considered an 1important EBT benefit by this group of respondents. The
officials did not see important differences between the on-line and off-line

EBT approaches from the recipients' perspective.

The POS/ACD system. The POS/ACD system gives recipients the choice of

using coupons or making electronic purchases. Because it 1increases thelr
options, one would expect recipients to prefer POS/ACD to the pure POS off-

line system.

The availability of coupons means that recipients can shop freely at
stores outside the area served by the system, and provides an easy way for
them to convert electronic benefits to coupons when leaving the area for an
extended period. At the same time, the opportunity to make electronic
purchases preserves the purchase convenience that Reading recipients value in
the EBT approach. The POS/ACD system also preserves most of the security
advantages of the pure electronic systems; although coupons are more vulner-
able than cards, the recipient can limit the wvulnerability by withdrawing

coupons in smaller quantities than the full month's allotment.

Recipient participation costs are expected to be the same with POS/ACD
as in the pure POS off-line system. Recipients must still make one trip to
the ACD-issuance machine to have their monthly allotment credited to their

card. If they decide to withdraw coupons in small amounts, they may make
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several trips. Because this represents a recipient decision rather than a

_ program requirement, however, it need not be counted as an additional partici-

pation cost.

Given these considerations, recipients are expected to prefer off-line
POS/ACD systems to pure POS off-line systems. It is unclear, however, how
recipients would weigh an off-line POS/ACD system against an on-line POS
system like Reading's. A minority of recipients prefer the coupon system to
the Reading system, so they would probably favor the POS/ACD approach. For
the remainder, one might expect the optional availability of coupons to be

less valued than the convenience of on~line allotment posting.

State and local officials view the greater flexibility of the POS/ACD
system as its greatest advantage to recipients. Some of the respondents
anticipate client confusion developing over the dual system, but none see this

as more than a transitional concern.

The multi-program POS system. The multi~program system has two kinds

of effects on recipients. The first, and probably most important, is the need
to replace the identification and benefit access procedures in each individual

program with an EBT process.

The second is the impact of having a single card serve the EBT process

in all of the programs.

The impact of the pure POS off-line EBT system in the Food Stamp
Program was discussed above. Recipients are expected to prefer off-line POS
to coupons because of convenience and security, but not to on-line POS because

of the need to visit the issuance machine.

The recipient effects of EBT in other programs are less predictable.

Although pilot projects using EBT-like technology are underway for AFDC and
Medicaid, no recipient impact information comparable to the Reading data is
yet available. For cash assistance programs, such as AFDC and GA, EBT would
typically replace a check-cashing procedure with a procedure more similar to a
cash withdrawal from an Automated Teller Machine. Recipients would probably
experience fewer problems with checks lost or stolen from the mail and might
find the process of obtaining cash more convenient. Medicaid recipients would
probably notice little difference {assuming the card is used for authorization

only)}, although they might experience some reduction in paperwork at the peoint
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of service. In general, then, recipients in these programs may be expected
either to have a slight preference for an EBT approach or to be indifferent.
Their preference between on-line and off-line systems would presumably
parallel food stamp recipient preferences if the same distinction in required

visits to the issuance machine exists in the other programs.

The integration of programs onto a single card could have both

positive and negative consequences for recipients. On the positive side is
the convenience of caring for just one card, and the likelihood that the
various programs' procedures would become more similar (and thus easier to

remember) in an integrated system.

Two negative effects seem possible. First, lost or stolen cards may
take longer to replace, and all programs' benefits will be inaccessible during
the replacement process. Second, separate program cards may help recipients
remember for which programs they are eligible in a given month and when their
eligibility explires, information that may not be so readily visible on a

combined card.

Although it 1s not clear whether the net impact of combining programs
on the card will be positive or negative, that impact seems likely to be less
ilmportant to recipients than the various single-program effects of the elec-
tronic approach. Because those seem largely positive, most recipients would

probably prefer the multi-program POS system to the coupon situation.

The majority of State and local officials believe that most recipients
would favor this system over the other two off-line configurations. The added
convenience of having all services on one card is the largest benefit to
recipients. The respondents agree with the analysis, however, in feeling that
the reliance on one card presents a potential negative impact if losing a
single card makes several types of benefits unavailable to the recipient and
requires the reciplent to interact with multiple programs to get the card

replaced.

6.3 RETAILERS

Retailers, like recipients, strongly prefer the Reading EBT system to
the coupon system. Surveys in Reading showed an overall preference margin of

more than three to one. Some kinds of stores are more positive than others,
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but all groups favor the EBT system by substantial margins. Retailers cite
the elimination of coupon handling requirements as the main factor in their
preference, but also value what they perceive as a substantial reduction in
food stamp fraud and abuse. The Reading evaluation also indicated that
retailers are likely to incur lower costs with EBT than coupon purchases,

although the impact is not large.

The pure POS system. From the retailer's point of view, the main
difference between on~ and off-line systems should lie in the time required to
complete a transaction. The off-line system eliminates the time an on-line
terminal spends to establish a dial-up connection with the EBT Center as well
as the transmission time required to send messages back and forth. These two
components of transaction time were estimated to take 16-19 seconds 1in
Reading.1 Processing time might also be reduced by eliminating delays and
manual authorizations caused-by central computer downtime or overloads. If
manual authorization procedures in an off-line system differ substantially
from those in Reading, retailers might also be sensitive to that difference.
The range of possible off-line policies is too broad to predict a preference,

however.

Retailers would see a further difference if an off-line system has
decentralized settlement. Funds are automatically deposited to the retailer's
bank account with centralized settlement, but with a decentralized approach
the retailer must initiate settlement by taking transaction files to the
bank. This parallels the coupon system process, but is considerably less
burdensome than the coupon system's requirement for endorsing coupons and

completing a redemption certificate.

These differences mean that retailer participation costs should be
lowest in an off-line, centralized settlement EBT system, This is shown in
Exhibit 6-2, which projects participation costs based on the following

assumptions:

lgased on data from the acceptance test for the revised EBT system in
the extended demonstration.
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* The average purchase transaction in an off-line system
will be completed in 15 fewer seconds than the Reading
average.

¢ Decentralized settlement will add approximately one hour
per month to the handling time required by the Reading EBT
system. This assumes that the average store deposits EBT
benefits about three times per week as part of a normal
trip to the bank, and that each food stamp deposit
involves an incremental five minutes.

* Decentralized settlement is also assumed to result 1in
float costs to retailers equal to those of the coupon sys-—
tem rather than the EBT system in Reading (included in
"Other" in the exhibit).

Given these assumptions, retailer participation costs for an off-line
system with centralized settlement are projected to be about 8 percent less
than the level in the Reading EBT system. The projection for an off-line
system with decentralized settlement is about 9 percent higher than the Read-

ing system, but still less than coupon system costs.

The participation cost differences are probably too small to make an
appreciable difference in retailer satisfaction with the system. For the
average retailer in Reading, the difference between the on-line and off-line

costs would amount to only about $3 per month.

The difference in transaction time could have an effect, however,
especially if the off-line system substantially reduces the occurrence of
problem transactions. Such a reduction is expected, because the off-line
transactions cannot be blocked by failure of the central computer or the
communications network. This could lead some retailers to prefer an off-line
ever an on-line system. Retailers interviewed for the present study indicated
that system reliability, including the presence of fall-back procedures to
minimize the number of rejected transactions, is a top priority concern.
Retailers involved with commercial POS debit card networks were particularly
strong on this point, expressing dissatisfaction with the frequency of non-
completed transactions in their current systems. Banking organizations
interviewed during the study cited faster transaction time as a primary

advantage of off-line systems to retailers.

The comparisons above do not take into account the issue of compati-

bility with commercial POS systems. If the EBT system is implemented in
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stores that do not already participate in commercial systems, compatibility
may not be an issve: both on-line and off-line systems can be designed to use
terminals that would be capable of interfacing with the common commercial POS
technologies. Thus, the EBT terminal would not limit the retailers' ability

to join commercial POS networks in the future.

This seems to be the most likely scenario, because a very small
proportion of food retailers participate in commercial POS networks at present
and this situation 1is not likely to change dramatically in the next two or
three years. Despite predictions for the past decade of an imminent move to
debit card payment, and numerous pilot tests, the majority of retailers have
not proceeded with large-scale implementations. For the immediate future,
then, most States could meet any compatibility concerns simply by ensuring
that the EBT terminals can also operate in commercial systems —- which means
they can read standard bank cards and have the «capacity for on-line

transactions.

Retailers already participating in a commercial POS system will not
want a second terminal occupying space at the checkout counter. Interviews
suggest, however, that they would not object to the Food Stamp Program
replacing their existing terminal with a different one, as long as the new
terminal can interact appropriately with the network. Whether the retailer
would share in the cost of terminal replacement or merely allow FNS to execute
it would be a matter for negotiation. This might limit the possible cost-
sharing advantage to the program of using the in-place terminals for EBT
transactions, but it will not generate higher costs than a situation 1in which

the retailer currently has no terminal at all.

The other main issue raised in retailer interviews concerned the cost
to retailers of participating in the EBT system. Retailers would clearly
prefer tc avoid transaction fees, although some respondents would consider
cost-sharing at some level. They are interested both in making food stamp
transactions and processing more efficient and in reducing the level of fraud
and abuse. If an EBT system can deliver these results, they would consider
participating in its costs either through paying transaction fees or through
bearing terminal-related costs. No respondents were specific about the

maximum costs they would find acceptable, however.
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State and local officials unanimously believed that retailers would
welcome implementation of an EBT system. Reduced handling and processing
requirements and the potential to expand into commercial POS networks are the
most frequently mentioned benefits of the system. Respondents believe that
all stores would realize these benefits, but especially larger and urban-based
stores. Responsibility for equipment costs 1is viewed as the most serious

barrier to retailer participation.

The POS/ACD system. Retailers' preferences for the EBT approach rest

heavily on eliminating irritation they experience with the coupon system,
particularly in the coupon-handling tasks required for redemption. If the
POS/ACD system does not substantially reduce coupon handling, but simply adds
another form of payment and another flow of funds to track, at least some

retailers can be expected to oppose the system.

The POS/ACD system introduces the possibility of varying the benefit
form across retailers. One likely scenario would be that retailers with low
food stamp volume would not receive POS terminals, and hence would only be
able to accept coupon transactions. It 1s possible that this arrangement
would match retailers' preferences: a minority of Reading retailers said they
prefer the coupon system, and these tended to be the types of stores with
lower food stamp volumes (e.g., small grocery and specialty food stores).
Because it is important for retailers not to turn away customers, however,
many will feel compelled to accept all types of food stamp benefits used by
any substantial number of recipients, even though accepting only a single type
of transaction would be more convenient. Thus any arrangement that prohibits
some retailers from accepting some types of benefits, or imposes on some
retailers an added cost such as paying for their own terminals, is likely to

meet considerable resistance.

Retailer participation costs will clearly be higher with ACD/POS than
in a pure POS system. In fact, costs could approach or exceed levels in the
coupon system, depending on the distribution of coupon and electronic transac-
tions and the degree to which coupon handling costs are fixed rather than
variable. For example, if coupon handling costs were entirely fixed, implying
that a retailer takes as much time to redeem $10 as $1,000 in coupons, then

any requirement to handle some coupons and some electronic benefits would
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raise the retailer's participation cost above the coupon level.l Because
differences in participation costs amount to only a few dollars per month in
the average store, however, these variations are not likely to be critical in

determining retailer opinions.

It is reasonable to conclude, then, that retailers will be less satis-
fied with an ADC/POS than a pure POS system. How much less satisfied will
depend on program rules, system design, and recipient redemption patterns. If
some retailers have substantial redemptions through both the coupon and elec-
tronic systems, experiencing both systems' difficulties with no increase 1in
sales, it 1s quite possible that they would even prefer coupons to the

POS/ACD system.

State and local officials share this assessment of the effects of the
POS/ACD system on retailers. They cite the effort to operate two systems as
that system's greatest drawback to retailers. One respondent did mention the
potential for greater retailer participation with this system, feeling that
smaller stores could continue to accept only coupens with larger ones trans-
acting EBT sales. This assumes that smaller stores might choose not to
participate in an EBT system, a phenomenon that did not occur in Reading but
might result 1f an EBT system incorporates transaction fees or some other form

of cost-sharing.

The multi-program system. Food retailers are expected to be generally

unaffected by differences between the food-stamp-only and multi-program POS

systems. The major differences in a multi-program system are:

« Cash assistance recipients may make some food purchases
through the EBT terminals rather than using cash. Some
retailers may prefer cash and others electronic trans-
actions, but the number of purchases involved is likely to

ITo illustrate this effect using figures from Exhibit 6-2, handling
costs from the Reading coupon system ($13) can be added to total projected
costs for the off-line system ($12). The resulting $25 cost is much higher
than the cost of the coupon system by itself ($18). The Reading data suggest
that handling costs include some fixed and some variable elements, but do not
allow estimation of the proportion of each.
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be too smill te have much impact on retailer
satisfaction.

» To the extent that retailers currently cash AFDC and GA
checks, this activity will probably be eliminated or
replaced by cash disbursements for POS transactions.
Retailers' preference between paper and electronic '"check
cashing'" will depend on the comparative transaction times
and handling difficulty, and the EBT systems might have a
small edge. Retailers would probably be happier to
eliminate such activity altogether, and would favor a
system that accomplished that.
In general, food retailers' attitudes will be determined mainly by
what happens within the Food Stamp Program, so the issues discussed earlier
will be more important than the choice between single- and multi-program

configurations.

State and local officials were split in their opinions about whether
retailers would prefer the multi-program or pure POS system. Some felt the
multi-program system would have greater business potential_and therefore be
preferred. Others felt that retailers in their area would be neutral because

they would be unaffected by the non-food stamp aspects of an EBT system.

6.4 BANKS

Local banks in Reading concur with recipients and retailers in favor-
ing the EBT approach over the coupon system. The largest factor is the
elimination of their role as issuance agents in the coupon system. Even
though they are compensated for issuance activity, they feel it detracts from
their primary business and are happy to forego that particular source of
revenue. The banks are alsc happy to receive electronic funds transfers,
which are indistinguishable from their normal business, rather than carry out

the manual procedures for accepting coupons and forwarding them to the Federal

lExperience in commercial POS systems indicates that only a small
percentage of the consumers who have cards allowing them to make direct debit
payments in supermarkets use them for that purpose, and even those who use the
cards do so for only a minority of their purchases. Thus it is likely that
most AFDC or GA recipients will prefer to take their benefits as cash, even
though they spend some of the cash in food stores. If this occurs, non-
discretionary EBT transactions (i.e., purchases using food stamp benefits)
will make up the bulk of the EBT volume even when other programs are added to
the EBT system.
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Reserve Bank. The Reading evaluation estimated that banks incur costs in this
latter activity amounting to about $6 per $1000 in coupons they accept, while
the analogous costs with the EBT system are about $.40 per $1,000. Unlike
their issuance activity, the banks receive no direct compensation for these

redemption costs.

The pure POS system. The off-line POS system with centralized

settlement looks virtually identical to the Reading on-line system from a
bank's point of view. The bank's only responsibility is to receive electronic
deposit items and credit them to the appropriate accounts.l The off-line
system's impact on bank participation costs, and satisfaction with the system,

should therefore be comparable to the Reading results.

Decentralized settlement in an off-line system involves the local bank
more actively. The bank must receive the retailer's transaction file, read
it, send the data to the Federal Reserve Bank and possibly to the EBT Center,
receive an ACH transmission from the Federal Reserve Bank, and credit it to
the retailer's account. This is quite similar to the coupon system process,
although 1t eliminates the manual counting, sorting, and batching of paper
coupons, Participation costs are therefore expected to be slightly under
those in the coupon system, perhaps in the neighborhood of $4 to $5 per $1000
redeemed, compared to $6 for coupons. Banks that do not currently perform
coupon ilssuance may be essentially indifferent betweeen the coupon system and
the off-line system with decentralized settlement. Those with an 1ssuance
responsibility, however, will probably prefer any system that eliminates that

role.

Banking organizations interviewed for this study expressed a general
preference for on-line over off-line payment systems, but the responses were
more closely related to commercial payment systems than to an EBT context.
Respondents feel on-line systems offer the banks greater flexibility and
control, more up-to-date information, and less exposure to float and loss.

The main advantage they see for off-line systems is the potential for lower

1o few banks may also act as transmission points for retailers without
telephones, but their numbers are too small in a centralized settlement system
to atfect the overall pa:cern.
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costs of system operation, due to the reduced demand for handling authoriza-
tion transactions. With more direct reference to the Food Stamp Progfam, some
respondents indicated that banks would welcome any system that replaces paper

coupons with electronic transactions.

State and local officals similarly feel that the elimination of paper
coupons would be sufficient to elicit a favorable reaction by financial
institutions toward an off-line POS system. They also expect banks which
serve as issuance agents to welcome the release from that responsibilitf, as
in Reading. Possible drawbacks of an EBT system are largely viewed as

transitional {(e.g., training, system design compatibility) or cost-related.

The POS/ACD system. The.banks' perspective on the POS/ACD system is

expected to depend on three factors:

¢ If the bank acts as an issuance agent, the Reading exper-
ience suggests that elimination of that function will be
the primary consideration. The bank may prefer virtually
any system that does not involve an issuance role.

e If the POS part of the system has centralized settlement,
the system's impact on the bank's redemption function will
depend on the proportion of benefits that recipients
redeem as coupons. The banks will wview positively any
reduction in coupon redemptions, even 1f benefits are
split between the two modes to increase the total number
of redemption transactions. Any substitution of electron-
ic deposits for coupon redemptions would probably reduce
participation costs.

«+ A POS/ACD system with decentralized settlement would
require the bank to operate two processes that represent
exceptions frem its normal operations. Although banks
would prefer decentralized electronic redemption to paper

The costs of receiving and crediting an electronic funds transfer
deposit are essentially fixed, and do not depend on the value of the
transaction. The costs of coupon redemption transactions include some fixed
elements (e.g., reviewing the retailer's Redemption Certificate, crediting the
retailer account) and some variable elements (e.g., counting the coupons). If
all retailers accept some coupon and some POS transactions, the bank may have
to deal with one electronic deposit and one coupon deposit where it previously
had just the coupon deposit, In this case, whether the POS/ACD system
increases or reduces bank participation costs depends on how much of the
coupon redemption cost is fixed and how much is variablej this cannot be
estimated from the Reading data.
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coupon redemption, combining the two would be the least
acceptable option. Participation costs would be higher
than in a pure POS system, and could exceed costs in a
coupon system (if, for example, each retailer deposit
involves both coupons and an electronic transaction file).

It appears then, that banks would definitely prefer a pure POS off-
line system to a POS/ACD system. If recipients in a POS/ACD system choose to
redeem most of their benefits in coupon form, banks would probably prefer the
pure coupon system to a POS/ACD system with decentralized settlement. .They
would probably have no preference between a pure coupon system and a

centralized settlement POS/ACD system if most benefits in the system are

redeemed as coupons.

The multi-program system. For banks, the food-stamp-only and multi-

program POS systems are distinguishable only if the bank currently cashes AFDC
or GA checks or if the bank deploys ATMs that are used by these programs in an
EBT system. Although check-cashing is among banks' normal operations, it 1is
one of the labor-intensive activities that banks are generally attempting to
reduce. Moreover, many banks have argued that cashing welfare checks creates
long lines in branch lobbies and detracts from the quality of service they can
offer in other, more profitable transactions. Hence, banks that currently
cash assistance checks will generally be happy to eliminate this function,
although they will not care whether 1t happens within a single-program or

multi-program system,

6.5 SUMMARY

All groups interacting with the Reading on-line EBT system considered
it a substantial improvement over the coupon system. Each group's costs of
participating in the Food Stamp Program, where those costs could be measured,

were found to be lower with EBT.

Because an off-line EBT system closely resembles an on-line system in
many respects, most participants are expected to prefer an off-line system to
coupons, regardless of the specific design of the off-line system. There are
two possible exceptions to this general pattern. First, recipients who cur-
rently receive their coupons by mail may prefer that system to an off-line
approach in which they must visit an issuance machine to claim their bene-

fits. Second, because the POS/ACD system requires the parallel operation of
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two redemption systems, retailers and State and local officials in some areas
might prefer the pure coupon system, and banks might prefer coupons if the

electronic part of the system involves decentralized settlement.

The comparison between off-line and on-line systems is generally less
clear. For recipients, the need to visit the issuance machine implies higher
participation costs. Recipients are therefore likely to prefer an on-line
system, other things being equal. For other groups, the differences between
on-line and off-line systems are very small, and the preference seems 1ikely
to depend more on specific features of the system design than the general

choice between on- and off-line approaches.
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Chapter Seven

CONCLUSIONS AND RECOMMENDATIONS

In considering the results of this feasibility study, it is useful to
focus on four primary questions:
+ Is it conceptually possible to design an off-line EBT

system that will meet the functional requirements of the
Food Stamp Program?

» If an off-line system is theoretically possible, can such
a system be designed with established technology?

* What would be the impacts of an off-line EBT system on the
Food Stamp Program and its various participant groups,
relative to the impact of a coupon system or an on-line
EBT system?

e Is there reason for FNS to proceed at this time with a
demonstration of an off-line system and, if so, what
should be the main characteristics of the demonstration?

This chapter reviews the findings of previous chapters in the context

of these four questions.

7.1 IS AN OFF-LINE EBT SYSTEM CONCEPTUALLY FEASIBLE?

It 1s possible to specify the design for an off-line EBT system that
will meet the functional requirements of the Food Stamp Program. This system
has the following central characteristics:

+ The recipient's account balance is maintained on the
benefit card.

* Recipients visit 1issuance machines to have allotments
posted to their cards, or receive a new card in the mail
for each allotment.

* In a normal EBT purchase, a point-of-sale (POS) terminal

deducts the amount of the purchase from the balance on the
recipient's card without contacting a central computer.
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* The terminal stores a record of each purchase until the
end of the business day. At that time, data concerning
all accumulated transactions are transmitted for settle-
ment, resulting in dollar credits to the retailer's bank
account.,
Majur design options exist in four areas: the use of issuance
machines, the settlement procedures, the extent to which the EBT system
maintains central recipient "accounts," and the use of manually authorized

transactions when electronic purchases are impossible.

Issuance machines. Most of the off-line configurations envisioned

here use an issuance machine to credit allotments to recipients' accounts.
When recipients visit the issuance machine, it either increases the balance in
benefit cards they already hold or dispenses a new card with a balance equal
to the new allotment. An alternative strategy is to mail the household a new

card for each new allotment.

The issuance machine can be employed with any card technology, but is
costly. It also requires recipients to make a monthly trip to claim their
benefits, as they do in most coupon issuance systems. The mail-out strategy
avoids the cost and inconvenience of the issuance machine, but is viable only

if the cards are inexpensive and protected against unauthorized use.

Settlement. An off-line EBT system could be designed with either
centralized or decentralized settlement. With centralized settlement,
transaction data held in the POS terminals is transmitted to the central EBT
computers, which initiate an electronic funds transfer process to credit
retailers. With decentralized settlement, retailers take the transaction data
cartridge or an analogous storage device to their bank, which credits the

retailers and requests a corresponding credit from the Federal Reserve Bank.

With decentralized settlement, most settlement-related activities are
carried out by the retailer and the bank rather than the food stamp agency or
its EBT contractor. Unless retailers and banks are reimbursed, then,
decentralized settlement costs the Food Stamp Program less than centralized
settlement, but entails higher costs for retailers and banks participating in

the program.

Recipient accounts. Three choices are available for recipient account

maintenance:
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« the "full reconciliation" approach, in which the EBT
Center periodically matches all of a recipient's
transactions  against the balance showing on the
recipient's card;

+ the "last balance'" approach, in which the EBT Center
maintains intormation on the recipient's card balance at
the end of each business day, but does not reconcile the
balance against transactions; and

*» the "no balance" approach, 1in which the EBT Center

maintains no data on recipient balances or purchase
transactions (as in the current system with food stamp
coupons).
Full reconciliation offers the greatest accountabiiity. It allows the
EBT operator to identify overdrawn accounts and 1illicit cards, and to
reconcile total redemptions against total 1issuances. To achieve this, the
full reconciliation approach 1involves obtaining transaction data and
maintaining extensive files at the EBT Center. In contrast, the no balance
approach avoids these file maintenance costs. It allows no identification of

problematic accounts, however, and like the coupon system 1t cannot compare

benefits issued to benefits redeemed.

Manual transactions. An off-line system has several options for

handling situations in which a recipient cannot complete an electronic
purchase because of card or equipment failure, Purchases may be manually
authorized, or no manual authorizations may be allowed. Manual
authorizations, if allowed, may or may not include a check of the prior
balance. The card balance may be adjusted to reflect the manual transaction

at the time of the next electronic purchase or in subsequent allotments.

Any policy involving manual authorizations entails some costs for
equipment and labor and some risk of overdrafts. In general, the procedures
that minimize overdraft risk are more costly. A policy of no manual
authorizations eliminates both the cost and the overdraft risk. This policy
means, however, that recipients will sometimes be unable to complete planned
purchases. They will not be able to use their available food stamp benefits
until they can get to a store with a functioning terminal or get their card

replaced, depending on the nature of the problem.

Coupon dispensing and multiple programs. In addition to the 'pure”

off-line EBT system, it is conceptually pcssible to design a system with

automated coupon dispensing (ACD), in which some benefits would be redeemed as
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coupons and others through electronic transactions. Likewise, it 1is
conceptually possible to design a system that would handle other assistance

programs in combination with food stamps.

7.2 IS AN OFF-LINE EBT SYSTEM TECHNICALLY FEASIBLE?

An off-line EBT system can theoretically be built around any of
several existing access card technologies. The card technologies can all meet
the basic functional requirements of an EBT system. Nonetheless, the
availability of appropriate supporting equipment, particularly issuance
machines and POS terminals, varies substantially by card type. Differing card
technologies also imply differing compatibility of an EBT system with

commercial POS systems.

Standard magnetic stripe cards. The standard magnetic stripe card is

the most thoroughly established of the card technologies, with numerous
vendors of appropriate cards and POS terminals. Issuance machines, with or
without a coupon dispensing feature, could be produced with some modification

of existing products.

Because commercial POS systems use the standard magnetic stripe card,
an off-line EBT system based on this technology has maximum compatibility with
existing systems. Nearly all commercial systems use an on-line approach,
however. Even if the system owners are willing to admit participation by an
off-line EBT system, many existing terminals do not have the capacity to
authorize off-line transactions and store them for later transmission. This
means that only partial compatibility is likely: an off-line EBT system would
be able to accommodate commercial PQOS transactions, but the reverse would

seldom be true.

The standard magnetic stripe card has two limitations that must be
considered in an off~line EBT application. First, the stripe is vulnerable to
tampering and duplication, although with appropriate safeguards, such as a
watermark, it appears sufficiently secure. Second, although the card could
support an EBT system serving at least AFDC and General Assistance as well as
food stamps, 1its data storage capacity 1is insufficient for some more

complicated multi~program applications.
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Chip card. Chip cards have now been used in numerous U.S. and foreign
applications, including some in which the card performs functions directly
comparable to those required in an off-line EBT system. Chip cards with
relatively modest storage capacity (about one kilobyte) are sufficient even
for an EBT system handling several assistance programs. The chip card offers

substantial security against tampering and counterfeiting.

Some POS terminals for chip cards are now available, and at least one
manufacturer of terminals for magnetic stripe cards has announced a line of
modular terminals that can be ordered with either a magnetic stripe or a chip
card reader, or a unit that accommodates both card types. A telephony-based
terminal, widely available in Europe, can perform issuance machine functions
in an on-line mode. An off-line issuance machine could be constructed that
would be equivalent to that for the standard magnetic stripe card, altering
only the reader/writer unit. Such machines could be constructed with or

without a coupon dispensing feature.

An off-line EBT system using POS terminals that will read both
magnetic stripe and chip cards would be able to accept commercial POS
transactions, like the EBT system using standard magnetic stripe cards. Many
observers expect chip cards to become more widely used 1in financial
transactions in the next few years, which will tend to enhance the commercial

compatibility of a chip card EBT system.

Non-standard magnetic stripe card. An off-line system using magnetic

stripe technology on inexpensive, non-standard card stock is also feasible.
The card would be constructed of thin plastic stock with a magnetic stripe
whose placement and format conforms to bankcard standards. Such cards are
readily available and could use the same POS terminals as standard magnetic

stripe cards.

The non-standard magnetic stripe card 1s equivalent to the standard
card in terms of its compatibility with commercial POS systems, 1its

vulnerability, and its limitations for multi-program applications.

The non-standard magnetic stripe card is envisioned as a disposable
card, used for just one allotment. Cards could be mailed to recipients
monthly. Alternatively, the system could use an issuance machine to dispense

cards; such machines are available through modification to existing products.
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years, but 1s possible in the longer term if chip cards become widely accepted

in financial transaction systems.

Although the compatibility difference is clear, its importance is hard
to judge. Despite nearly a decade of optimistic projections, commercial POS
systems have enrolled only a small proportion of the stores participating in
the Food Stamp Program. It would be useful for FNS to obtain continuing data
on the authorized stores' participation in such networks so that compatibility
issues can be assessed directly for any planned EBT system. For the near
future, however, the food stamp agency will probably be responsible for
placing the terminals 1n most or all stores in an EBT system. In this
situation, one-way compatibility 1is sufficient and requires only that
terminals be chosen to support on-line as well as off-line authorizations. In
choosing between an on-line and an off-line EBT approach, then, ccmpatibility
may be a factor only in those relatively few environments where commercial

networks already have POS terminals in a large number of food retail stores.

7.3 WHAT ARE THE OFF-LINE SYSTEM'S EFFECTS?

For the most part, the effects of an off-iine EBT system seem likely
to be quite similar to those of an on-line system. Both electronic approaches
differ from the coupon system by offering greater security and user
satisfaction, and the key question for any electronic system is whether its

costs can be held to the level of the coupon system.

Operating cost. The operating cost of an off-line EBT system could be

competitive with coupon costs or they could be higher. The cost depends on
the scale of operations, the technologies chosen, several system design
decisions, and the extent to which the EBT system stands alone or is

integrated with other operations.

In reviewing costs, it is useful to focus on the three systems judged
most promising in terms of technical feasibility: the standard magnetic
stripe card system, the chip card system with telephony-based issuance
machines, and the mail-out non-standard magnetic stripe card system. Costs of
the '"basic" versions of these three systems are projected at about $14 to $16
per case month in a small city, and $3 to $5 for large city or State-wide
systems. The latter figures approach the ccupon system's costs, estimated at

$3 per case month in the Reading evaluation,
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Several strategies offer the potential to reduce costs below the

levels cited above:

* Integrated computer facility. An EBT system's central
computer facility represents a large fixed cost that
increases only slowly as the size of the caseload grows.
Integrating EBT operations with those of a State data
processing center or some other entity provides dramatic
savings for a small city system, although not for larger
systems.

* Limiting issuance machines. The basic estimate assumes
that one issuance machine is placed at each issuance point
existing in the coupon system. Restricting the number of
machines can have a substantial impact in the standard
magnetic stripe card system, where issuance machines are a
major cost component. )

* Decentralized settlement with a '"no balance" approach to
account maintenance offers significant savings in all
systems.

» Limiting POS terminals te a maximum of two per store,
rather than one at every checkout station, yields some
savings.

When all of éhese strategies are combined, operating costs are
estimated at $2 to $3 per case month with large systems, and $5 to $6 in the
small city. The mail-out non-standard magnetic stripe card system generally
has the lowest costs, but the cost differences between the three card
technologies are small enough that other factors would probably be more

important in choosing an approach.

Another possible cost-saving strategy for the Food Stamp Program is
for the EBT system to serve other programs as well, assuming that those
programs would share in the costs. Projections for a system serving AFDC, GA,
and Medicaid, including all of the cost reduction strategies described above,
yield estimated costs of about $3 per case month in the small city, and around
$1.50 with larger caseloads. Although it may be unrealistic to assume that
all cost-saving strategies would be combined in a single system, the figures
indicate that an off-line system can be operated at a cost level that is at
least competitive with the coupon system, and that it might be able to offer

significant savings.

Off-line EBT costs are generally comparable to those of an on-line

system. An off-line system avoids some of the communications costs of an on-
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line approach, and has somewhat less costly requirements for 1its central
computer facility. On the other hand, the off-line system incurs costs for
1ssuance machines or for mailing out benefit cards, and needs somewhat more
expensive POS termiaals. The net cost difference will depend on the
configuration of particular systems rather than inherent characteristics of

the off-line and on-~line approaches.

Program integrity. The Reading evaluation indicated that an on-line

EBT system has the potential to reduce the value of food stamp loss and
diversion below the levels experienced in the coupon system. An off-line EBT

system could achieve approximately comparable effects.

The vulnerabilities of the two electronic approaches lie at different
points in the system. In an on-line system, for example, the EBT Center
maintains account balances and authorizes transactions, so benefits are
potentially wvulnerable to computer manipulation by an EBT Center employee.
The off-line system maintains the account balance on the benefit card and
authorizes transactions by checking data on the card, which makes the card the
logical target for an attack on the system. Security measures exist for both
systems' wvulnerabilities, but any security measure can be defeated.
Experience with commercial on-line systems suggests that an on-line EBT system
with normal security measures would have verv small losses, but no equivalent

experience exists for an off-line system,

Among the off-line systems, cards using magnetic stripes are somewhat
more wvulnerable than those based on chip or laser technologies. Equipment
that will read and write information on magnetic stripes is readily available
and inexpensive. Nonetheless, PIN or other user identification procedures,
combined with encryption or similar manipulation of key operating data, seem

to offer adequate protection even with the magnetic stripe card.

An off-line system may lead to somewhat greater losses for recipients
than an on-line system. The program cannot close an account when the
recipient reports a lost or stolen card, sc the recipient will lose the value
of benefits on the card (as is currently the case with coupons). This does
not increase program costs, but diverts benefits from their intended use.
These diversions in an off-line system should still be less than the value of

lost and stclen coupons, however, because the PIN and other security devices
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will make the benefit card less easily used than coupons, and thus a less

attractive target for theft.

User satisfaction. For the most part, user satisfaction with an off-

line EBT system is expected to parallel the Reading on-line experience, where
all groups substantially preferred the EBT system to coupons. The only
inherent differences between on-line and off-line apprcaches, in apparent
order of importance, are as follows:

e Unless a mail-out approach is used, the off-line system
recipient must visit the issuance machine to obtain
allotments. This makes participation costs comparable to
the ATP/coupon system. It is unclear how recipients will

trade off the greater convenience of the electronic
transaction against the trip to the issuance machine,

*+ Off-line checkout transactions should be quicker and less
frequently encounter problems. This will not affect
retailers' ©participation costs very much, but the
reduction in aggravation could lead them to prefer off-
line systems.

e If an off-line system uses decentralized settlement,
participation costs for retailers and banks will be higher
than with the on-line system, though lower than coupon
system costs. This could lead banks to prefer on-line to
off-line, but retailers would probably still prefer the
off-line system because  of the faster checkout
transactions.

A potentially important feature of the off-line EBT system is its
ability to incorporate retailers who do not have telephone service and for
whom it is not feasible to install it. This includes retailers in certain
areas where no telephone service exists, and some whose business makes it
impractical, such as mobile vendors. In the on-line system, purchases from
such retailers must be handled by rather difficult exception procedures, such
as allowing purchases without authorization or using a broadcast communication
medium. The off-line system handles the problem more easily: transaction
data are simply stored in a portable medium, such as a cartridge, which is
transported to a point from which the data can be transmitted forward for

settlement.
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7.4 SHOULD FNS CONDUCT AN OFF-LINE EBT DEMONSTRATION?

In deciding whether to conduct a demonstration, FNS must consider the
extent to which an off-line EBT system promises to be an advantageous approach
to food stamp issuance. This depends on two factors: whether EBT systems in
general offer advantages over the existing coupon systems and, if so, whether

an off-line EBT approach is preferable to on-line.

It is clear from the Reading evaluation that an electronic system has
many potential advantages over the coupon system. The EBT system offers
improved program integrity and positive impacts on recipients, retailers, and
banks. Although the Reading experience left open the cost question, the
analyses presented here strongly suggest that an electronic system can operate
at levels comparable to or lower than coupon costs. These factors constitute

a compelling argument for FNS to continue to consider EBT systems.

A comparison of off-line and on-line EBT approaches yields no clear
winner, however. Neither system has a strong advantage in terms of cost,
security, or user satisfaction. The on-line approach has greater
compatibility with commercial POS systems, but this is unimportant unless a
large number of food stamp stores in an EBT system's area participate in
commercial systems. The off-line approach offers greater flexibility in
accomodating retallers without telephones, but solutions to this problem exist

in an on-line system as well.

Given these considerations, FNS might reasonably proceed with its on-
line EBT explorations, since these are already underway, and forego the off-
line approach. Equally reasonably, FNS might attempt to develop the off-line
EBT approach with the aim of allowing State agencies a choice of electronic
techniques. This would be consistent with current policy regarding coupon

issuance, which permits States to select from an array of approaches.

[f FNS does decide to pursue the off-line EBT approach, the necessary
first step is to conduct one or more demonstrations. The demonstration(s)

would have three purposes:

e Policy and design guidelines. The Reading experience
shows that an EBT system involves a very large number of
detailed decisions in which food stamp policy interacts
with system design. An off-line system will offer new
issues for resolution. Some can be anticipated, such as
issues related to manual transactions and lost or damaged
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cards, but others will be discovered only in the process
of actually developing a system.

* Feasibility test. Although all components and processes
for an off-line EBT system appear technically feasible,
the only truly convincing evidence of system feasibility
is a successful implementation. This is more important
for an off-line system than it was for the on-line
approach, because no closely comparable off-line
applications exist. It is also important to test the
actual availability of system components that would
require modifications of existing products.

* Cost reduction strategies. Because cost looms as a
decisive factor 1in considering EBT systems, it is
important to learn about cost reduction strategies such as
those suggested earlier. The key questions .are how much
saving actually occurs and whether the cost reduction
strategy has any negative impacts on program integrity or
user satisfaction.

If a demonstration is to be conducted, the first question is what
system(s) should be tested. Any of the three promising systems identified

earlier could reasonably be tested, but the chip card system with telephony-

based issuance seems most advantageous for two main reasons. First, the chip

card technology offers the greatest security and the greatest flexibility for
multi-program or other enhanced applicaticms. For these reasons, the chip
card system may be the most desirable of the three in the longer term.
Second, because chip cards have been used less than magnetic stripe cards,
less is known about them and a demonstration offers more chance for
learning, Of particular interest are the performance characteristics of the

card and its supporting equipment in an EBT environment,

If two systems can be tested, the logical second choice is the mail-

out non-standard magnetic stripe card system. The mail-out feature of this

system raises questions of operational feasibility, cost, and recipient impact

that could differ substantially from the chip card system,

A major objective in designing the demonstration will be to provide as
much information as possible about cost reduction strategies. Ideally, the
demonstration would test all major design options, allowing direct measurement
of their effects. More realistically, a demonstration will be designed to
test some options directly and to provide information from which the effect of

other options can be estimated. Some examples are as follows:
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+ Issuance machines. The appropriate number of issuance
machines can be tested by assigning different numbers of
households to particular issuance machines. The

evaluation of system costs would adjust the actual cost
data to reflect the number of issuance machines that would
be used at the level determined most appropriate.

* POS terminals. Some stores would receive terminals on
every counter, and some would be limited to two
terminals. Data would be collected on retailer and

recipient satisfaction with both approaches.

* Centralized settlement. By incorporating centralized
settlement with full reconciliation and manual
transactions, the demonstration would provide direct
measures of that approach's «costs and effects, and
information that could be used to estimate the impacts of
some of the less data-intensive options. For example,
full reconciliation would 1indicate the frequency with
which out-of-balance accounts occur, and the incidence ot
manual transactions and their potential for overdrafts if
balances were not maintained.

Information for estimating the impact of decentralized
settlement could come from retailers without telephones,
who would use equipment and follow procedures similar to
those of decentralized settlement. The impact of
decentralized settlement on central computer costs would
be estimated by developing, during the design phase,
detailed specifications for the central facility's
requirements and obtaining estimates for the appropriate
hardware and software when bids are sought for actual
components.

+ Central facility integration. Whether the computer
facility stands alone or 1s integrated with other
operations makes little difference in large systems, but
integration is estimated to yield major savings for small
systems., If the demonstration 1s to be mounted on a small
scale, it will be desirable to have the central facility
integrated to see how low costs can be held in that
situation,

Three potentially important routes to cost savings are implementation

for a large caseload, use of the EBT system by multiple programs, and allowing

the use of EBT terminals by commercial POS systems. It is highly desirable to

test these strategies, but they involve important costs and risks. If major
system problems occur in a large-scale implementation, for example, the costs
could be in the millions of dollars and the disruption could be

commensurate. With a multi-program or commercially shared system, it may not
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Appendix A

ADDITIONAL POSSIBLE OFF-LINE APPLICATIONS
TO THE FOOD STAMP PROGRAM

A.l INTRODUCTION

Application of off-line technology to the Food Stamp Program is nat
limited to the issuance systems analyzed in this report. To develop a sense
for the full potential of applying this technology to the program, a number of
additional systems were initially considered. Following some preliminary
conceptual exploration with FNS staff and personnel in State and local food
stamp agencies, it was agreed that the issuance applications show greater
promise and should receive the majority of the analysis effort. The purpose
of this appendix is to outline those systems which were excluded and briefly

discuss the considerations on which the decision was based.

This appendix is organized into sections reflecting the following
areas of Food Stamp Program operations!

* monitoring and tracking non-work exempt recipients’
compliance with employment and training requirements;

* benefit authorization;
e benefit redemption; and
¢ client certification and eligibility determination.

Within each section, one or more off-line approaches to the program area is
outlined. The potential benefits and disadvantages of the application are

also presented.

A.2 MONITORING AND TRACKING RECIPIENT COMPLIANCE WITH EMPLOYMENT AND
TRAINING REQUIREMENTS
Certified recipients who must comply with employment and training
requirements are typically notified by an eligibility worker that they are
required to report for an assessment of their job readiness. The assessment
is performed either by another unit of the food stamp agency or by an entirely
separate organization (often an office of the State employment service). The

assessment determines the particular job search, training, or work activity
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be clear whether the impacts (or problems) stem from basic off-line system
approach or from the fact that it has multiple users. It is therefore
desirable to test any of these strategies in stages, beginning with a system
that operates on a small to medium scale for the Food Stamp Program only, and
subsequently expanding the system's scope in as many dimensions as possible.
Any such expansion must be designed from the beginning of the demonstration,

so the system can accommodate its expanded version without costly redesign.

As noted above, the analysis reported here does not argue compellingly
for the off-line EBT approach. If FNS wishes to make this issuance approach
available to States, however, testing 1is the necessary next step. A
demonstration with the features outlined above seems likely to produce the
clearest possible information about the viability of off-line EBT systems for

the Food Stamp Program.
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assigned to the recipient. This assignment often takes the form of requiring
the client to contact a certain number of potential employers within a defined
time frame. Documentation of the client's activity and any resultant changes
form the basis of a report transmitted from the assessment office back to the
local food stamp office. The information on this report is reviewed by an
eligibility worker and is used to measure the recipient's compliance with the

program requirements.

Because the work registration and subsequent job search or training
activities are decentralized, involving movement by the recipient across
multiple agencies or units, maintaining accurate records is difficult. Sta-
tistical reports often provide inconsistent figures, and anecdotal evidence
suggests that many individuals do not comply with requirements but still avoid
penalties. Accordingly, off-line technology was considered as a possible

means of obtaining better information in this area.

EMPLOYMENT AND TRAINING ACTIVITY REPORTING SYSTEM

0ff-line technology applied in this area would primarily serve to
enhance the flow of information associated with monitoring work requirement
compliance, and tracking employment and training activity. Information flow
in most tracking systems depends on eligibility workers and work readiness
assessors filling out individual notification forms and sending them across
agencies. Summary reports to FNS, which are intended both to describe overall
activity levels and to ensure that regulations are being implemented, often
have their origin in crude hand tallies developed by the office assessing the

work readiness of the recipient.

The off-line application envisioned would require the following system

components:

* Microcomputer system., This system would be capable of
creating, maintaining, and updating databases made up of
records on a work registrant's progress through the work
requirements. The system could be single or multi-
user. Equipment would be available at the food stamp
certification office, at the assessing office, and, if
applicable, at the office responsible for operating any
separate program components.
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« Communications network. This network could 1involve
telephone transmission of data between microccmputer
stations, or could be based on physical delivery of
floppy disks or data tapes.

Both the local food stamp office and the assessment agency would
maintain separate parallel databases of non-exempt recipients. Each week, the
certification office would transmit the names and other identifying informa-
tion of newly certified mandatory work registrants to the assessment agency.
When recipients appear for assessment or return to the assessment agency with
documentation of job search activity, personnel there would update their data-
base with all compliance-related information. A file of updated records would
be periodically transmitted to the local food stamp office. Software routines
would check the database for non-compliant registrants and generate reports.

Followup and benefit adjustment would continue as currently practiced.

The primary benefits seen from implementing a system of this type
would be in reducing the manual portion of caseworker effort devoted to moni-
toring compliance and report generation. This would likely result in easing
the flow of information and improving the accuracy and timeliness with which
reports could be generated. A more efficient environment in which local food
stamp offices operate could also result if the microcomputer system was used
to accommodate other areas of local office responsibilities. Potential cost
savings could result from implementation of this system in the areas of more
timely and accurate adjustment of client benefits and reduced caseworker level
of effort. This application could also possibly lead to greater intra-agency

coordination of services.

System costs and the question of need prompted exclusion of this
application from further consideration. State and local food stamp program
personnel all agreed that this application would be useful, but felt problems
with the current system are not a high enough priority to justify the off-line
system's costs. Potential compatibility questions could also arise as States
move toward on-line eligibility and certification systems. Although such new
systems could be designed to be compatible with the off-line tracking system,
respondents felt that efficiency in the design of the larger systems would
receive higher priority than compatibility with the comparatively small

tracking system.
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It was also agreed that an on-line version of this system might be a
more attractive alternative. Shared databases rather than each agency main-
taining separate identical databases might be more efficient and more consis-
tent with existing office technology. In fact, an on-line version of this
system is being piloted in three New York counties. Terminals at assistance
offices in these counties can communicate with a central computer to record
and update employment training and job search activities of non-work exempt
food stamp recipients. The primary objective of the system is to generate
monthly activity reports required by the State and FNS. Reports generated by
the system are expected to be more timely and accurate. The system, however,
does not make an automated determination of compliance for individual
recipients. It was felt that supporting an automated determination of
compliance would require excessive additional data input because of the

complexity of the regulations.

Al BENEFIT AUTHORIZATION

The areas in which off-line card technology has made the greatest
commercial impact are security and personnel identification. As applied to
the Food Stamp Program, the two applications discussed in this section would
serve to identify an individual as being authorized to participate in the
program at the point of coupon issuance. These applications would replace or
complement the Authorization-to-Participate (ATP) system wused 1in some
jurisdictions as means of issuance. In those jurisdictions, recipients are
mailed ATP documents each month. These documents have client identifying
information and allotment amounts printed on them. Clients then take the ATP
to a coupon issuance agent where they are issued a coupon allotment for the
amount printed on the ATP. Proof of identification usually takes the form of
an identification card on which the client's photograph, signature, and case

number is placed.

This ATP-based coupon issuance process is vulnerable to several types
of abuse. ATPs may be stolen from the mail or lost by the recipient and then
presented by an unauthorized individual with a counterfeit ID card. Recipi-~
ents may submit an ATP for coupons, and then falsely report that the ATP was
lost or stolen and request a replacement, which may be granted if the recipi-

ent can not be clearly determined to have presented the first ATP.
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In addition to its vulnerability, the ATP process involves recruiting
and retaining a network of issuance agencies. Banks have cften filled this
role, but are increasingly reluctant to do so. Many program officials are

interested in finding cost-effective alternatives to the ATP system.

COUPON RECEIPT CARD

The off-line coupon receipt card represents an alternative to ATP
issuance that is quite similar to the on-line coupon issuance system used in
many locations., In the on-line system, the client goes to an issuance office
to obtain coupons. The client presents a card, typically a paper identifica-
tion card. The issuance agent enters the client's case number in a terminal
with an on-line connection to a central issuance file to determine the amount
of the client's allotment. The agent then gives the client the coupons and

enters a record of the transaction onto the central file.

An off-line apprcach might serve the same basic purpose as the on-line
system while offering two advantages. First, eliminating the need for on-line
connections to the central file could reduce communications and central
processing facility costs, and possibly speed up 1issuance transactions.

Second, it could allow a more secure identification of the client.
This application would require the following system components:

. Coupon receipt card. These cards would have the
capability of storing identifying information without
security threat, and could be overwritten with new
infcormation.

. Card reader/writer terminals. These terminals would be
deployed at the 1ssuance office and have the capability
to read coupon receipt cards and record on the card that
an allotment had been issued. The terminals would also
have the capability to store issuance data transmitted
from the State's data processing center and determine
allotment amounts based on information from client
cards. A PIN pad would complement each terminal.

. Communication network. This network would allow the
transmission of issuance files from the State's data
processing center to the issuance agent terminals and
reconciliation data from the terminals to the data
processing center.
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Despite the potential savings, system costs are the greatest obstacle
to enthusiasm for this application. State and local respondents Lelieve that
the ATP system, even with its difficulties, is less costly than a computerized
system would be. They view the off-line coupon receipt approach as probably
equivalent to the existing on-line issuance systems, which they consider more

costly than ATPs in at least the short run.

Another issue that was raised concerns the elimination of coupons. It
is felt that many of the problems with the Food Stamp Program are associated
with the use of paper coupons as the transaction medium. Any approach that
merely makes coupon issuance more efficient potentially solves fewer problems

than a system that eliminates coupons entirely.

IDENTIFICATION CARD WITH COUPON ISSUANCE

This application would simply complement existing issuance systems
with a more sophisticated recipient identification device. In an ATP system,
for example, recipients would present their identification card and ATP for
their monthly coupon allotment. The identification card would have a PIN
offset recorded on it and a successful PIN match wculd identify the card
holder as an authorized recipient. The agent would then proceed to issue the
recipient the amount of coupons written on the ATP document. This system
could equivalently be applied in conjunction with a direct delivery coupon

issuance system.1
This application would require the following main features:

. Identification card. These cards would have the capabil-
ity of storing information without security threat.

*» Card reader terminals. These terminals would serve only
to compare the entered PIN with that encoded on the
card. A PIN pad would complement each terminal.

This off-line system would be less costly to implement and operate
than the system previously described, because it eliminates the need to
transmit issuance files to the agent terminals and reduces equipment costs for

the less sophisticated terminals. Nevertheless, the cost savings resuiting

1y pIN feature could also be added to an on-line issuance system,
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from elimination of ATP documents would not be realized with this applica-
tion. The only potential cost savings of this system would be the result of a
more secure authorization process, which would be in the range of a few cents

per case month.

The drawbacks which were identified for this system are identical to
the ones outlined for the previous application. Those drawbacks, along with
continued reliance on paper ATP documents, were regarded as significant enough

to reject this system from further analysis,

A4 BENEFIT REDEMPTION

The application described in this section applies off-line technology
to the area of redeeming paper coupons for credit., Food Stamp Program activ-
ity is very limited in this area. Aside from monitoring and reconciliation
efforts, program participants (i.e., participating retailers and banks)
perform the sum of redemption activities. An off-line appiication in this
area might reduce the burden on these participants and at the same time

provide redemption monitoring data to FNS more efficiently and accurately.

ELECTRONIC REDEMPTION CERTIFICATE AND DEPOSIT DOCUMENT

An electronic '"coupon reader/writer" machine could be used to reduce
the time and expense retailers spend preparing coupons for deposit. Rather
than manually counting, endorsing, and bundling the coupons to be deposited,
the retailer would place all the coupons in the machine for automatic counting

1 The machine could also write an electronic record of the

and endorsing.
date, along with the total coupons and the serial number of each coupon on an
electronic tape, precluding the need to fill out redemption certificates. The
retailer would take the bundled coupons and the tape to the bank, which might
verify the tape record on ‘equivalent equipment. The bank would use the coupon
reader to prepare a record of the coupons sent .to the Federal Reserve in any

batch, and would send both retailer and bank records along with the coupons.

1Equipment to perform comparable functions exists, but generally for
very large-volume applications. Equipment suitable for use in the retail
store would require special development. Some redesign of coupons might also
be necessary.
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The Federal Reserve Bank would credit banks and destroy coupons as in the
current system, but would only verify a small random sample of the bundles

submitred for redemption.

The benefits of applying off-line technology in this fashion would
mainly go to the participating retailers and banks. A large part of the
average monthly cost associated with handling coupons (estimated at $47.63 per
store per month)1 would be eliminated with this application. Banks would also
save costs incurred in the handling and accounting errors of coupons. These

costs have been estimated at $5.52 per $1,000 worth of coupons redeemed.2

Some small savings might accrue to FNS, mainly through reduction of
data entry requirements for the FNS data center in Minneapolis, which cur-
rently enters data from the Redemption Certificates and Food Coupon Deposit
Documents. Total costs for the functions performed by the Minneapolis center
were estimated at $.008 per case month in the Reading evaluationj no separate
estimate is available for the data entry component of this cost. The system
would also allow full reconciliation of these two data sources, permitting
closer monitoring of bank redemption claims. Because bank redemptions are not
believed to involve significant problems, however, this enhancement has

limited value.

Because most of the benefits of this system would be realized in areas
that do not currently represent expenses to the Food Stamp Program, this

application was excluded from further consideration.

A.S CLIENT CERTIFICATION AND ELIGIBILITY DETERMINATION

Applications in this area concern collecting and maintaining the
necessary information to certify recipients and determine the amount of
benefits to which they are eligible. Automated certification and eligibility
determination procedures are currently employed in varying degrees in most
jurisdictions. The applications described below would deal with some of the

special problems that current systems encounter.

lHamilton, op. Cit.

2Hamilton, op. cit.
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CERTIFICATION CARD

A card with substantial storage capacity could hold most of the key
information that a household needs to present at certification or recertifi-
cation. A clerk in the welfare office using a card reader/writer, would enter
the information on the card at initial certification. Because the card could
contain more information than the central automated system (very few systems
maintain data on points like the nature of the documents presented for verifi-
cation), data would be dumped from the card into the automated proéessing
system for automated eligibility and benefit determination and to establish a
case record. At recertification, the eligibility worker could examine and
update information on the card and use the card to then update the case file
and determine any adjustment to benefits. Upon reapplication or transfer to a
new office, the recipient could present the card rather than assembling

documents once again.

The significant storage capacity of certification cards might reduce
or eliminate a large share of the documentation requirements and hence paper-
work associated with recertification. This application would create a more
efficient processing of client eligibility. It could prove particularly

beneficial for clients moving from one food stamp area to another.
This application would require the following system requirements:

+ Certification cards. These cards would be capable of
storing large quantities of information without security
threat. This need would probably suggest the use of
optical memory cards for this application.

e Card reader/writers. These terminals would tie into the
existing data processing system employed in the
jurisdiction and record and transmit information to and
from cards and client records maintained by the program,

Questions of need were the primary reasons this system was rejected.
State and local officials did not feel the system would solve any important
problems. They did not expect it to reduce the time needed to obtain and
enter information at initial certification. Indeed, more information might be
formally recorded (e.g., information on verification documents might have to
be key entered rather than simply making copies for insertion in the file); in
this case, the system might actually increase worker time requirements. It

would substitute machine readable storage for some material in the hard copy

A-10
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case file, but hard copy storage was not considered a major problem. The
recertification process normally focuses on changes in circumstances, and
again the card would not reduce the time required to obtain or enter data.
The main benefit appears to occur when a household transfers from one food
stamp office to another within the State. This is not uncommon, but was not

considered frequent enough to justify the overall system.

Another issue that was raised concerns the probability of lost or
stolen certification cards. Certification cards retained by clients are more
likely to be lost or stolen than if the information were maintained at the
county cffice. The unnecessary risk of losing this information and subsequent

re-collection expense further contributed to the rejection of this system.

MIGRANT FARM WORKER CARD

This application would simply be a special case of the certification
card just described. Migrant farm workers and other households deemed very
likely to change project areas without material change in circumstances would
be issued the certification card, but other households would not. This would
target the use of the certification card to those situations that would pro-
duce the greatest benefits (because the card would remove the need for one
office to obtain and enter data that another office had gotten a short time

previously).

The required system components of this application would be identical

to those described in the previous application.

The arguments for and against this application largely mirrored those
given above. Although targeting this application at the group most likely to
benefit from it is considered an improvement over the Certification Card, the
targeting itself would be difficult. Effective targeting would require
correctly identifying the households likely to move and the iikely origin and
destination offices. The issue is further complicated by the fact that many
moves will «cross State lines, requiring multi-state coordination of
information requirements and formats. These factors, in combination with
system cost questions were sufficient to exclude this application from further

consideration.



Table of Contents

Appendix B

SURVEY OF RESPONDENTS

In this study of off-line system applications to the Food Stamp
Program, relevant industry segments were sampled purposively. The data col-
lection involved structured but largely open-ended questionnaires that were
administered in face-to-face interviews or through the mail with telephone
follow-up. In selecting respondents, the researchers used the rationale

described below.
The selection of respondents was based on the following factors:

. Vendors who had distinguished themselves by having
developed products which were recognized within their
industry as being of quality;

. The respondent's knowledge of information pertinent to
the study and the willingness to share that information;

+ The application of the vendor's product or products to
the research of the current study; and

. The general constraints of sample size and project

budget.

Several organizations contacted the researchers and asked to be
included in the survey. In all cases where interest was expressed, the poten-
tial respondents were provided with a questionnaire and their insights were
added to the information base gathered from the selected sample. In a few
cases, respondents who presented themselves for the survey were exchanged for

previously selected respondents who were unable or unwilling to participate.

Survey respondents were provided with the following: a description of
several potential off-line system applications to the Food Stamp Program, a

glossary of relevant terms, and a questionnaire.

The questionnaires were constructed to draw information from each
surveyed industry segment, as well as to solicit opinions on the activities of
complementary segments. For example, terminal vendors were asked questiocns
regarding the state of the card industry as well as developments which they
expected in their own industry within the next three years. Questionnaires
were a combination of factual questions regarding products, costs, and

activities within industries directly related to EBT, and opinion questions as
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to industry directions and willingness to participate in future EBT-like

projects.

Eight categories of respondents were included in the survey. The
categories were specifically designated in advance as having special relevance
to EBT and closely related activities. The categories were divided into two
groups. One group completed a telephone interview, while the other group

completed a face-to-face interview. A summary of the categories follows.

VENDORS OF OFF-LINE ACCESS DEVICES

For the study, an off-line access device refers to a card which would
allow a recipient to enter the EBT environment. Respondents selected
included: several chip card vendors, based both in the United States and
Europe with all of the major U.S. vendors represented; the provider of the
best-known U.S. optical memory (laser) technologies which had licensed that
technology for health/medical applications, publishing systems, record-keeping
systems, and transaction systems; three major vendors of standard magnetic
stripe technology; the proprietors of two systems using decrementing value
cards; and the vendor of g product which would place within the contents of
the card's magnetic stripe, an digitized imaging picture of the holder of the
card. Within the constraint of the study scope, respondents were chosen to
provide a cross-section of relevant card technologies as well as to provide an

overview of security enhancements available when using various access devices.

VENDORS OF OFF-LINE INTERFACE EQUIPMENT

Off-line interface equipment refers to POS terminals that act with an
access device to transact food purchases. The companies selected for this
segment represented the holders of large market shares of POS terminals,
including electronic cash registers and bar code scanners. In addition to
these equipment vendors, several manufacturers of devices that could rewrite
the contents of a magnetic stripe, as well as some makers of prototype
devices, were selected. Included in the vendor selection were the suppliers
of terminals for the major bankcard systems: MasterCard, VISA, and American

Express.
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ORGANIZATIONS CONDUCTING OR PLANNING OFF-LINE APPLICATIONS

Respondents in this category included organizations that are currently
offering a service or preparing a product which contains off-line compo-
nents. Included wichin this population were a smart card service and an EBT
provider. Also included were two EFT software providers, an off-line utility

bill collection provider, and a Regional Bell Operating Company (RBOC).

It was felt that these organizations would provide a view into the
services and service providers that could be expected to be seen in Ehe EBT
environment within the next three years. All respondents were asked questions
concerning which applications of an EBT system their products were most likely

to serve.

OTHER ORGANIZATIONS

For the study, organizations listed in the 'other" category included
an electronic funds transfer consulting corporation, two national and inter-
national standards organizations, and two trade associations. The researchers
felt that the group selected had special relevancy to the development of any
EBT/EFT system within the next three years. The standards organizations and
trade groups would have insights into what activities can be expected and the
consulting corporation could offer insights based on the products and services

it was being asked to develop.

STATE AND LOCAL AGENCIES

State and local food stamp agencies were included in the study because
their interest in or willingness to accept any off-line system is critical to
1ts success. These agencies have an important perspective on the current
coupon system's problems and benefits, as well as the potential advantages of

an off-line system and the obstacles it would face.

In selecting agencies to contact, two criteria were used. First, an
attempt was made to select agencies that seemed toc have given considerable
thought to alternative 1issuance systems, particularly electronic systems.
Second, where possible, agencies were selected in which earlier interviews had

met with cooperative and insightful responses.
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Based on these criteria, six agencies were selected. These agencies
have considered or are considering electronic systems involving either point-
of-sale (POS) or automatic coupon dispensing approaches. Some of the agencies
contacted have interests including personalized coupon systems, on-line
systems using standard magnetic stripe cards, automated systems for main-
taining household information, and electronic applications in the AFDC

program.,

ORGANIZATIONS IN THE FOOD INDUSTRY

Much like the inclusion of state and local agencies, the food industry
will play a critical role in the development and acceptance of any off-line
EBT system, The food retailer is the redeemer of food stamp benefits and the
wants and desires of that industry are pivotal to the acceptance and use of

any EBT system.

For this study, selections from the food industry included national
trade associations, a convenience store chain involved with an off-line EFT
system, and two major food store chains that were previously, or are

currently, involved with EFT/POS and standard magnetic stripe card programs.

ORGANIZATIONS FROM BANKING

The largest current user of card technology and a major force in any
POS system is the banking industry. In addition to the cards and technology
offered by this group, it would be involved in clearing EBT transactions. In
the present environment, banks play a large role in the coupon issuance and
redemption function and their desires are also critical to the development of

a successful EBT system.

The banking organizations selected included both of the major credit
card prganizations, three electronic funds transfer networks with interests in
point-of-sale activity, a large proprietary regional EFT network active in the
Pennsylvania area, and the provider of electronic funds software and banking

services whose software was selected for the upgraded Reading program.
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OBSERVATION OF SYSTEMS

Initially, the researchers felt that observations of functioning
systems should be completed using an on-site visit to the organization or the
test site. As the study progressed, these sites were visited, but the
respondents were placed into one of the other categories. Within this group
were a statewide EFT system which operates in an off-line manner and uses the
Automated Clearing House (ACH) to settle transactions and a U.S. bankcard
organization which had in-place a chip card pilot for POS purchasing and

credit authorizations.

Because of their response to the questionnaires, participation in
interviews or other specific expressions of interest and cooperation, the Food
and Nutrition Service, Electronic Strategy Associates, and Abt Associates

would like to thank the following firms:

Vendors of Off-Line Access Devices

Common Bond Associates

Data Card Corporation

Distributed Intelligence Access Systems

Drexler Technology

IBM Corporation
IntelliCard International
Light Signatures

MAGTEK

Micro Card Technolagies
Multimil

NBS Imaging Systems
Paymatec/Schlumberger
SmartCard International

Thorn EMI Malco

Resgondent

Doug Brookings
David Tushie

Vern Schatz
Robert Barnes
Bill Rohland
Nabil Abujbara
Paul Luxion

Tom McCeary

Randy Boyett
George Lissandrello
Harvey Sklar
Jacques Francoise
Dick Sprague

Larry Linden
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Vendors of Off-Line Interface Equipment

AFI/Datatrol (Data Card)
Concord Computing Corporation
Diebold

DMC /Norand

IBM

ICOT Corporation
International Verifact
Lexicon Transaction Systems
National Business Systems, Inc.
NCR Corporation

Omron Business Systems
Pinpoint Retail Systems

Telenet Communications

Resgondent

Don Seib

Jim Crane

Vince Marasia
Doug Nielson

Cal Luker

Roger L'Hommedieu
Paul Schmelzer
Barry Huffstetler
John Rogers

Dick O'Day

Bob Filek

Terry McGuire

Gordon Kimble

State/Local Food Stamp Agencies

San Diego County

San Francisco County
State of Florida

State of South Carolina
State of Wisconsin

Suffolk County, New York

Respondent
Bob Modell

Paul Rosenberg
Jim Payne

Leon Love
Susan Wood

Tom Brennen

Organizations Conducting/Planning Off-Line Applications

Agricultural Stabilization and
Conservation Service

Bell South

Deluxe Data

Landis and Gyr

Lifecard International
Pharmaceutical Card System

TransFirst Corporation

Resgondent
Dallas Smith

Lamar Steele
Mike Shutters
Cash Jones

Jim Nakopoulos
Mark Schlesinger

Martin Dukler
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Other Organizations

Resgondent

American Bankers Association Margaret Brown
American National Standards Institute Dan Smith
Carmody & Company Nancy CGrant
Electronic Funds Transfer Association Dale Reistad
International Standards Organization Don Peyton

Organizations in the Food Industry

Respondent

Circle K Anita Best
D'Agostinos Fred Terrin
Kroger Food Stores Tom Davies
Lucky Stores Ron Nuti
National Association of Convenience Teri Richmond/
Store Operators Cene Gerke

Organizations from Banking

ResEondent

Cactus Switch Paul Finch
MasterCard Larry Ladouceur
MTECH Bob Lynch
Northwest Switching Systems Tom Bass
Philadelphia National Bank Dick Urban

TYME Corporation Jack Derr

VIsSA Vince Boston
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Appendix C

PURCHASING GUIDELINES

Purchasing electronic funds transfer (EFT) equipment and supplies can
be greatly enhanced by knowledge of the marketplace and the suppliers. This
appendix summarizes the main components of an EFT/EBT system and provides the

key peints of dealing with the purchase of the components.

There are three critical issues for FNS or a State food stamp agency

in any purchasing situation:

* Quantity or the promise of quantity will yield the best
prices. FNS should consider a buyer collective for local
agencies, The economies to be realized will far over-
shadow any short-term protection of '"turf" issues or
administrative costs.

* Quality at a higher price may be worthwhile. In some
cases, the extra price that buys quality may make unnec-
essary a second purchase, a repurchase, or early setbacks
or failure of a project caused by equipment problems or
unreliable service.

. Vendors of quality can usually peint to market share,
satisfied customers, and products in use. Naturally, the
small provider should not be ruled out, but size and
market share usually indicate an established and accepted
vendor. It should be kept in mind, however, that EFT/EBT
is a relatively new field and established names and high-
priced reputations from other fields do not always guar-
antee quality goods or services.

ACCESS CARDS

The purchase of access cards can be facilitated with the following

approaches and information:

*+ There are many vendors of cards in the United States.
Their names, addresses, and telephone numbers can be
obtained from directories such as that put out by the
Bank Administration Institute of Rolling Meadows,
Illinois, or Bank Systems & Equipment magazine, published
in New York.

+ Vendors will respond to applications that allow them to
win orders of quantity or to establish themselves in new
markets. EBT is a potential new market and early
purchases will likely be discounted, despite vendors'
public statements to the contrary during the surveys.
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* AQL (Acceptable Quality Level), meaning assurances of a
specific quality level, such as only one manufacturing
flaw per thousand cards, can usually be purchased at a
modest premium. In these situations, a penalty clause
should be inserted in the contract in case the level of
performance is not achieved.

* The American market for chip cards is just opening. A
purchaser should not be put off by claims of patents or
patents filed. A contract provision saving FNS from
patent infringement and associated legal fees is appro-
priate.

The selection of a card vendor should be based on & combination of

factors, including:

*+ Experiences with quality in the last purchase. How did
the cards hold up last time? Was color good? Did they
bleed or fade? Were the graphics of consistent
quality? Were the cards of consistent size to fit
terminal readers without "bad reads" and other failures?

Does the vendor give a guarantee of quality or freedom
from defect in the card manufacturing process?*. It is
usually a given that the cards will comply with
applicable ANSI or ISO standards. A contract will
normally state these conditions and spell out the
assurances of quality, delivery, etc.

» The delivery and availability of the card supplies. Did
the buyer have to wait for cards or service? If the
supplier said “two-day turnaround," was it achieved?

. The price per thousand or other order quantity. Is the
supplier price competitive? Did delivered prices match
the quates from the last order?

« Other reputational issues including established company,
fiscal soundness, and which vendor others in an industry
use.

« The desirability of special features or products offered
by a vendor.

» The availability of special services such as fast order
turnaround or special order handling;

Level).
price.

lnis process is sometimes referred to as AQL (Acceptable Quality
"Certified" cards are available with up to 100% AQL at a premium
Other quality levels are defined in terms of "failures per thousand."

c-2
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* The ability of the terminal to be customized for an
application. This may include read/write capabilities,
printers, PIN pads, software, and expanded memory.

* The availability of warranties and field maintenance
staff snd the time required to service problems in all
geographic areas.

* The ease of equipment installation or the availability of
installation assistance, as well as, the availability of
customer service manuals or personnel. (i.e., How much
effort is required to install the device? Is help
available and, if so, at what price?)

* Availability of product to meet delivery schedules.

e The ability of the device to migrate to other uses or to
be upgraded. Could the device be fitted with a new card
reader or reprogrammed if the use changes?

+ The availability of terminal software or programming.
Projects can be significantly delayed because no software
or programmers exist to develop the needed code.

* The ability of the device to handle special needs such as
encryption, downloading, or interface to printers, etc.
This flexibility would allow for upgrading service or
changing providers without major disruptions in service.

* The reliability of the devices and components. This
reliability should be expressed in the contract. The
normal warranty period is 30 to 90 days, but additional
time can be purchased at modest costs.

CENTRAL PROCESSOR UNITS

A number of suppliers offer hardware and peripherals. The names are
well known in the mainframe markets, with the names not being as well known in
the continuous processing market. The directories mentioned above will serve

as good sources.

When shopping for a mainframe, the buyer needs to keep several factors
in mind:
» the availability of EFT/EBT software on the mainframe;

¢ the size of the system and the need for and availabilicy
of peripherals;

* costs of all components and the ongoing costs of main-
tenance, including the environment the mainframe
requires;
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. whether the application calls for batch computing and/or
transaction processing and continuous availability; and

. availability of tuning, training, and service person-
nel. Tuning means getting maximum performance from the

equipment purchased.

CARD PREPARATION

Even though card preparation equipment is available in prices ranging
from $3,000 to $%400,000, the buyer has non-purchase options. Several iarge
organizations have built their business on the preparation of cards. Rather
than purchase the equipment, it may be more economical to purchase card
service. Key factors in this decision include:

. the demand for a '"captive'" environment for card pro-

duction (i.e., does it matter if the service is
contracted out or must it be done in-house);

. the requirement for a secure environment for card stock
and embossing/encoding machines to prevent theft of
activated card stock. If these facilities do not exist,
they may be costly to build;

. the number of cards required and the turnaround time
necessary. If a single mass issuance is needed with only
limited ongoing 1issuance, it may be easier and more
economical to buy the initial work as a service than to
purchase equipment for only a single use, equipment that
will then be under-utilized; and

. the number of cards expected to be made (this figure is
usually expressed in cards per hour) and the staff
available.

SOFTWARE

EFT/EBT software is available from  four major vendors and several
smaller vendors. The software acts as a switch (central router) for an EFT
network and a driver of terminals. This switching and driving capability can
make an EBT system compatible with existing POS systems or allow for multi-

function EBT with only minor adjustments in programming required.

The EFT system market has undergone several changes in the last few
years. These changes include the availability of software for smaller
systems, the desire of the major vendors to supply transaction processing with

or instead of software; price competition for software systems and transaction
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processing; and the acquisition of two major EFT software vendors by firms

historically not in EFT.

In purchasing EFT/EBT software, there are several important factors:

The hardware on which the software is to be operated.
Some software operates on IBM or compatible mainframes,
while some versions operate on continuous processing
hardware such as Tandem or Stratus.

The installed base of users is important. Contact users
and learn their experiences with delivery, installation,
modification, and maintenance.

What is included with the package? An offering may be
modular so that the total purchase required before having
a functional system is in excess of another vendor's base
system. An offering may include terminal handlers,
processor connections, settlement modules, installation,
training, testing, and several other services.

Will modifications be necessary for the application
desired? Will the wvendor make the modifications and at
what cost? If modifications are requested later, will
they be available and will they be made in a timely
manner?

What is the throughput capacity of the scftware? In
other words, how many transactions can the system handle
per second? With which havdware configurations will the
system function best? Can other applications be
processed at the same time?

What is the price, and is the total price (hardware/soft-
ware/peripherals, etc.) competitive in the marketplace?

Are there programmers available to maintain the system
and is the code well documented and debugged?

Will the software function properly at levels of demand
(transactions/terminals/processor connections) likely to
be faced in the application? What can the user do if
demand shifts or increases significantly enough to effect
capacity?

wWhat is the cost of maintenance? What does the mainte-
nance service cover and for how long? Is there a
"version control" on the system to keep it current and in
line with maintenance specifications?
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COMMUNICATIONS

Since the breakup of the Bell system, communications and network
services have been an area for competition. In purchasing services, the buyer

should consider:

. The reputation of the offeror. Has service been of high
quality, are outages repaired quickly and does the seller
have a plan to introduce future services to keep current
with market changes?

* What is the price per line/packet, etc.? Are there dis-
counts for volume or off-hours use?

. The buyer should not be fooled into believing that the
best wvendor is the lowest price vendor. In EFT/EBT,
there is a premium on quality and consistent service; an
EFT/EBT system that is inconsistent and not available
when needed loses users and credibility.

« The terminals to be driven and processor connections
required often determine the type of communications
choices for the purchaser. These choices can also be
required by the network. For example, ECRs require
dedicated circuits or the network may require specific
communications modes such as SNA/SDLC (Systems Network
Architecture/Synchronous Data Link Control),

. The vendor should be willing to learn and model the
buyer's application before a purchase or commitment is
made. Costs vary depending on the areas to be served and
only an analysis can determine the best solution for the
buyer's application.

TERMINAL CHARACTERISTICS

Certain terminal characteristics are necessary to support an off-line
EBT system. The type of access device used (magnetic stripe, laser, etc.) 1is
not addressed here because, whichever is chosen, a terminal with the following
minimal hardware requirements will still be required. The choice of an access

card may, however, require changes in the reader and the internal programming.
DISPLAY

- Twenty position, high wvisibility, full alphanumeric
display.
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KEYBOARD

- Minimum of 16 keys. Ten will be for numeric input (O-
9). The remaining six must be programmable for special
functions. There should be an easy way for the operator
to input alphabetic characters.

DEVICE READER INTERFACE

- The terminal must support the chosen access device or
devices {(i.e., magnetic stripe, laser, etc.). Most device
chassis will be in the third generation and the ergonomics
are generally worked out and set.

TRANSACTION STATUS INDICATION o
~ The terminal should have separate LED status indicators or
the ability to use the display to show transaction status
(i.e., indicate to the user what is happening with the
course of a transaction).

MEMORY CAPACITY

-~ Considerations that will determine memory size are the
expected number of transactions to be stored, the length
of the items, and the frequency of delivery of stored
items to the EBT Center. The figures that follow
represent devices that would be adequate for most off-line
EBT merchants. If the device were used also for terminal
draft capture within a commercial system, the capacity
might need to be expanded. For illustrative purposes,
consider a terminal with 32K bytes, either totally soft
configurable or pre-divided into four areas with the
following suggested breakdown:

- 8K bytes operating system ROM
8K bytes operating system RAM
8K bytes application code RAM or ROM
8K bytes for storing 100 transactions

Obviously, if the operating system and the application
code do not require 24K bytes, the memory requirements can
be reduced. But there must be a minimum of 8K bytes
available for transactions. All RAM should be protected
by a memory checksum or some other error detection
scheme. All RAM should be battery backed~up. All RAM
should have a parity bit on every byte.

PROGRAMMING

- The terminal must have either a user accessible program-
ming language in order to develop the application program
or the manufacturer must provide the application code to
the user’'s specifications.

c-8
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DIAGNOSTICS

- The terminal must do a self-test at power-up. It should
also provide operator diagnostics for all devices
(display, keyboard, PIN pad, printer, access device
reader/writer, and data communications).

DATA COMMUNICATIONS

- The terminal should offer dial-up and/or leased line
capabilities. The dial-up terminal should have an FCC
registered modem that is either Bell 103 and/or Bell 2124
compatible. The modem should be an internal auto-dial
modem capable of detecting line-in-use and the presence of
dial tone. The modem must be able to dial using both
pulse and DTMF methods.

The leased line modem should be Bell 202T compatible. The
leased line wversion should be offered in a standalone
version and locally concentrated version for multi-lane
applications. The vendor will supply the desired communi-
cations protocol embedded in the terminal's operating

system,
PRINTER
- Both journal and slip printers with 40 characters per line
should be offered. The printer should print in an off-
line mode and it should be able to re-print a receipt
under terminal control.
PIN PAD

- The PIN pad shall have a minimum of twelve keys (0-9,
CLEAR and ENTER). PIN data should be DES encrypted at the
PIN pad. There should be a way to download working keys
into the PIN pad.

EXTERNAL CONNECTIONS

- The terminal shall have, at a minimum, the following
connections:

RJ-11 for the phone line
- power cord

- printer

- PIN pad
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PHYSICAL

- UL approved.
FCC registered for telephone interface.
FCC compliant for EMI emissions (Class A, Rule Part 15,
Subpart J).
115 VAC, 60 cycle.
Temperature operating range: 32 - 100 degrees Farenheit.
Relative operating humidity: 10 - 90Z, non-condensing.

During the course of the survey, several respondents identified
products which will meet all of the basic requirements. The names of vendors
associated with these products are provided directly below. The listing of
the vendors is not an endorsement of the specific devices or vendors, but is
provided only as an example. A full listing of product vendors can be found
in the directories provided by the Bank Administration Institute of Rolling
Meadows, Illinois or by Bank Systems and Equipment magazine, published in New

York.

AFI/Datatrol (Data Card)
Concord Computing Corporation
Diebold, Inc.

DMC/Norand Corporation

IBM

ICOT Corporation
International Verifact
Lexicon Transaction Systems
National Business Systems, Inc.
NCR Corporation

Omron Business Systems
Pinpoint Retail Systems

ACCESS DEVICES

As with the terminal characteristics described above, there will be no
specific breakout for the various types of cards {(i.e., standard magnetic
stripe card, optical memory card, chip card, etc.). Several characteristics
will be needed regardless of the access device chosen and these characteris-

tics are provided below.

PHYSICAL
~ Must comply with appropriate ANSI and ISO standards for
contacts and physical characteristics. These standards
include ISO 7813 and IS0 7816 for chip cards.

~ Must allow for color graphics without color bleeding.
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- Must be available with sufficient quality to last the
expected eight~month Llifetime of a recipient 1in the
program but with an expectation of a full two-year
lifetime.

~ Should be able to accept embossing which will identify the
name and account number of a recipient.

MEMORY CAPACITY FOR CHIP CARDS

- Must contain at least 1K bytes memory with some division
into programmable and non-programmable memory.

- Should support an irreversible algorithm, such as DES.

During the course of the survey, several vendors indicated that their
products would meet the minimum standards and requirements for participation
in an off-line EBT system. The names of those vendors are presented below as
examples of sources for access devices. The listing of the vendors is not an
endorsement of the specific devices or vendors, but is provided only as an
example. A full listing of product vendors can be found in the directories
provided by the Bank Administration Institute of Rolling Meadows, Illinois or

by Bank Systems and Equipment magazine, published in New York,

IntelliCard International
Multimil

MAGTEK

Micro Card Technologies
Drexler Technology
Paymatec/Schlumberger
Data Card Corporation
Thorn EMI Malco

Smart Card International

EBT/EFT SOFTWARE

To operate an on-line or off-line EBT system, it is likely that EFT
switch software will be purchased. A switch allows the routing of transac-
tions to multiple data bases. Highly desirable characteristics of a switch
include:

- the ability to process at least five transactions per

second. This capacity varies based on the expected number
and arrival patterns of transactions.

- the ability to drive a variety of terminal devices.
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- the ability to interface with a number of authorizing data
bases.

- card management modules which allew the 1issuance,
tracking, and production of management reports about a
cardbase.

- the availability of software on both continuous processing
and mainframe-type hardware.

- the presence of settlement modules sufficient to indicate
the balance in a cardholder's account, the sum of all
activity in a given period of time, and the sum of
activity summarized by individual terminal and by merchant
location.

- the availability of a maintenance contract and sufficient
resources to provide both initial modifications and
ongoing maintenance.

- the availability of several installed sites with appro-

priate references.

During the course of the survey, two vendors indicated that their
products would meet the minimum standards and requirements for participation
in an off-line EBT system. The names of those vendors are presented below as
examples of sources for EFT/EBT software. The listing of the vendors is not
an endorsement of the specific software or vendors, but is provided only as an
example. A full listing of product vendors can be found in the directories
provided by the Bank Administration Institute of Rolling Meadows, Illinois or

by Bank Systems and Equipment magazine, published in New York.

Deluxe Data Systems
MTECH

CUSTOM HARDWARE APPLICATIONS

In several situations, the researchers inquired whether a vendor would
be willing to construct new hardware or modify its current hardware to meet
off-line EBT program specifications., Several vendors expressed both interest
and willingness to participate in such development and they are listed
below. The listing of the vendors should not be seen as an endorsement of the
specific devices or vendors, but are provided only as an example. A full
listing of product vendors, again, can be found in the directories provided by
the Bank Administration Institute of Rolling Meadows, Illinois or by Bank

Systems and Equipment magazine, published in New York. Further, the listing




Table of Contents

in no way obligates the companies to participate in the development of
products without the presence of a mutually acceptable contract. The names of

those firms are:

International Verifact
National Business Systems, Inc.
Micro Card Technologies
Paymatec/Schlumberger

Data Card Corporation

Omron Business Systems
Lexicon Transaction Systems
NCR Corporation

Diebold

AFI/Datatrol (Data Card)
Landis & Gyr
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Appendix D

STANDARDS

D.1 INTRODUCTION

Standards can apply to many areas of an EBT system. They would

include, but not be limited to, the following:

- physical attributes of the access device

- electrical signal strength of communication devices

- performance standards of the data processing equipment and
software

- standardized ©programming languages, and standardized
message formats.

All of the possible "standardized" items will fall into one or more standards
categories. These classifications are presented hierarchically from lowest to
highest in importance. They are:

1) vendor standards;

2) de facto standards;

3) industry standards;

4) national standards; and
5) international standards.

Vendor standards. These standards are typical of most products,

whether they be hardgoods or services. These are the designs and specifica-
tions for products offered by a particular supplier. An example would be
standards for operating systems in the personal computer industry in the early
1970's. At that time, there were over ten producers, each with its own
standard. The problem was that programs written on one machine would not run

on any other.

De facto standards. These are standards that become generally

accepted within a user community because of their overwhelming acceptance by
most parties. To carry on the previous example, the IBM personal computer,
introduced in the late 1970's, led the way for the PC/DOS and MS/DOS operating
systems to become de facto standards due to IBM's dominant position in the

industry.

Industry standards. These are standards that have been written and

agreed upon by a specific industry group, such as The American Bankers Associ-

ation (ABA). This type of standard usually applies to many providers/manu-
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facturers within a particular vertical market. An example of this standard

would be the ABA's Coin and Currency Wrapping Color Guide.

National standards. These are standards that are set at the national

level. Most industrialized nations have a single national organization whose
charter it is to set standards for a wide variety of goods and services at the
national level. In the United States, it is The American National Standards
Institute (ANSI). ANSI is responsible for setting standards on everything
from plumbing pipe specifications to methods of electronic ‘data

communications.

International standards. These are standards that are agreed upon

internationally by the national standards groups. This group is called The
International Organization for Standardization (ISO0). The United States'
member body is ANSI. An example of this type of standard would be ISO's Bank

Operations - International Securities Identification Numbering System (ISIN).

As can be seen from the above examples, a standard can enter at any of
the five levels and propagate up and down through the levels, or it may stay

at its entry level.

Standards are exactly what their name implies, a set of rules or
guidelines that are generally accepted as the criteria for the specified
product. Since standards are just guidelines, there is usually no enforcement
arm in a standards group. Standards are voluntary and are accepted for the

purpose of furthering the particular industry or product.

To understand how standards are created, a discussion of the ANSI
process will follow. There will be no discussion of the other four standards
methods because Industry and International Standards groups act much like ANSI
in developing their standards, and because vendor and de facto standards have

no formal development process.

D.2 THE ANSI STANDARDS DEVELOPMENT PROCESS

ANSI is one of the most prominent and frequently mentioned organiza-
tions in standards work, but its role is often misunderstood. For example,
ANSI itself develops absolutely no standards. This includes not only the
parent organization, but also all committees, boards, or other entities spon-

sored by ANSI. While representing the U.S. in international acrivities, on
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the domestic scene ANSI has two major responsibilities: coordination of pri-
vate sector standards development and approving standards as American National
Standards (ANS) when it has verified that requirements for due process and

consensus are met.

ANSI was founded in 1918 to solve a national problem. At that time,
there were many independent organizations developing standards. When the
interests and needs of their constituents overlapped, these groups found they
were often duplicating their efforts or producing conflicting standards.
Waste of limited resources and confusion resulted. Five of these standards-
developing organizations and three government agencies decided that a coordin-

ator was needed. As a result of this, ANSI was established.

Ten different groups make up the ANSI organization. While each part
of the organization is important, there are four key groups in the area of

domestic standards development:

¢ Audit and Accreditation Board. This group evaluates the
methods and procedures used by standards-developing groups
in preparing and processing proposed American National
Standards. It also extends ANSI accreditation to those
whose procedures meet ANSI guidelines for due process and
consensus. Determination of due process and consensus 1s
made by the Board of Standards Review (see below).

» Executive Standards Council (ExSC). The ExSC has overall
responsibility for coordinating the voluntary development
of national standards. It must assure that standards meet
national needs, do not significantly overlap or conflict
and are produced efficiently without duplication of
effort.

* Standards Board. To assist the ExSC in carrying out its
overall responsibility, there are sixteen Standards
Boards. Each addresses a specific area, such as banking
and data processing, plumbing, and electronics.

+« Board of Standards Review. This board, after determining
that a consensus exists among those concerned, acts on
American National Standards approval, reaffirmation, or
withdrawal of proposed standards. This board has the
final say. It determines with information supplied by the
Audit and Accreditation Board, if due process and
consensus have been met.
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The procedures for developing standards and having them processed as
American National Standards are described in the documents listed below which
are available from ANSI at the address listed later in this section:

* Procedures for the Development and Coordination of Ameri-
can National Standards;

* Operating Procedures of the Boards of Standards Review;
and

* Bylaws of the American National Standards Institute.

Seven key elements required by ANSI in the development of standards

are summarized in the following paragraphs.

Open proceedings and sufficient notice of activities. Participation

in standards development must be open to everyone who is directly and materi-
ally affected by the activity, and may not be restricted to meﬁbers of the
sﬁohsoring organization, by undue financial barriers, or unreasonable techni-
cal qualifications. Timely and adequate notice of standards activities must
be provided to all known affected interests. This notice should provide a
description of the activity, a contact point for obtaining further informa-
tion, and should allow enough time for interested parties to respond and

prepare to take part in the work.

Balanced membership with all those affected represented. All directly

and materially affected interests must have the opportunity for fair and
equitable participation without dominance by a single interest. ANSI recog-
nizes three basic categories of interest! producer, user, and general inter-
est, Ideally, committee membership should be divided equally among the three
and in no case may any of the three constitute a majority of the membership.

This practice assures all those affected the opportunity to participate.

Written procedures for standards development. Written procedures must

be established by the standards developer and must be followed in its activi-
ties. These procedures must be readily available to interested parties and,
in the case of ANSI accredited entities, must be reviewed and accepted by the

ANSI Audit and Accreditation Board. (See first publication listed above).

Established appeal procedures. The written appeal procedures must

contain a realistic and readily available method for the impartial handling of
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substantive and procedural complaints regarding any action or inaction of the’

standards developer.

Announcing proposed actions in ANSI's "Standards Action.' Just as all

proposed gouvernment regulations are announced in the '"Federil Register," so

also do proposed American National Standards appear in '"Standards Action".

Normally there is a 60-day period after publication of this notice during

which interested parties may obtain copies of the proposed standard and com-

ment. Any such comment must be addressed and resolution attempted before the

document is considered by the Board of Standards Review.

Prompt consideration of views, objections, and proposed projects. A

majority of the standards-developing entity is not permitted to force its

views on others without responding to objections. A concerted effort must be

made to resolve all objections and all voting members must be advised of

unresolved objections in the event that they may wish to change their vote.

Maintenance of adequate records of all actions. Records, including

draft and final standards, reports of meetings, reports of ballots, and dis-

position of objections must be maintained by the standards developer. These

records should be retained for a reasonable period and must be reasonably

accessible to those having a material interest in them.

Tha Brawd ~f _Qrande—d.. . e o 1 Y o el o L L1l £

ANSI, if consensus has been reached on any standards activity. Even if a

significant majority of the members endorse a proposed American National

Standard, the BSR may block it if a major segment of any of the three interest

groups discussed earlier objected.

There are three methods of applying the criteria for developing Ameri-

can National Standards. While providing the same results, they differ in

procedure.

Briefly, they include:

The Accredited Organization Method, in which the overall

procedures of the organization for all standards activi-
ties comply with ANSI requirements to the satisfaction of
ANSI's Audit and Accreditation Board. The ABA would be

I o - L
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There is a common misconception that an Accredited Stan-
dards Committee is a part of ANSI. In reality, such a
committee is no more a part of ANSI than, for example, an
Accredited Organization. The ABA's "X9 - Financial Ser-
vices Committee" would be an example of this group.

e The Canvas Method, in which the sponsor develops a pro-
posed American National Standard and, to establish consen-
sus, circulates it to a cross section of interested par-
ties for comment. Due process must be observed in resolv-
ing comments, and the parties canvassed must represent all
interests substantially and materially affected by the
standard. Underwriter's Laboratory (UL) has traditionally
used the Canvas Method to upgrade the safety standards it
develops to American National Standards.

Coordinating standards development is the second main function of ANSI
in the domestic arena. While ANSI has no authority to force a standards
developer to take or refrain from any action, its role of impartial mediator
is highly respected by all. As a disinterested neutral, ANSI is uniquely able
to exert peer pressure among standards developers to resolve conflicts and

avoid duplicate standards.

ANSI, while developing no domestic standards itself, ﬁlays a key role
in domestic standards development. It serves as a coordinator for standards
developers to avoid conflicts and duplications. By establishing development
procedures, it assures that the standards adopted as American National Stan-

dards represent a consensus of all affected interests.

D.3 COMPUTER AND DATA COMMUNICATION STANDARDS

When an industry is in its infancy, there are usually no standards
available. Each manufacturer/provider will deliver its product in whatever
form, fit, or function it feels is "best". As an industry matures, it is in

everyone's interest for standards to be developed and adopted.

In the early days of the computer and data communications industries,
each manufacturer designed and built its computers to work with its own prin-
ters, disk drives, and communications protocols., When buyers purchased hard-
ware from one vendor, they would be "locked-in" to that vendor's equipment.
As user needs outgrew the capabilities of a single vendor, two things occured:

* third party manufacturers built interfaces to connect
unlike equipment; and
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. vendors were forced to standardize their equipment inter-
faces to the outside world.

The result was the emergence of industry standards.

In an electronic benefit transfer (EBT) system, there are three main
reasons for using system components that meet specified standards: time to

market; cost; and connectability to other networks.

. Time To Market, The EBT provider, through the use of

' industry standard authorization terminals, access
devices, automated teller machines, etc., will be able to
bring a product to market much faster than if standarized
hardware were not used. The longer delivery cycle will
be partly due to engineering, de-bugging, and manufactur-
ing issues that have already been addressed in standard-
1zed hardware.

. Cost. Developing a proprietary product involves research
and development costs as well as higher manufacturing
costs because of a smaller market for the product.

* Connectability. In the multi-program point-of-sale (PQS)
scenario, it will be necessary for the EBT system to
communicate with other POS systems. The EBT provider can
easily accomplish this by adopting standard financial
message formats for information interchange. The alter-
native will be overhead software that will convert EBT
message formats to industry standard formats.

There are many applicable standards that would play a part in an EBT
system. These would include the obvious, such as "RJ-11" connectinns to the
phone system and "115 Volt Alternating Current' requirements for the in-store
terminals. There would also be the not-so-obvious standards, ones that must
be spelled out explicitly, such as '"X.25" protocol for the packet network, and
physical requirements of the access device, specifically "X4.13, X4.16 and
X9.1" for magnetic stripe cards. Lastly are the in-house developed standards,
to include performance objectives and loss control., FNS' use cf applicable
standards will help accomplish all of these results that lower costs and
increase the likelihood of connectibility to other systems. A second benefit
would be the development of an EBT system that could be used on a nationwide

basis.
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D.4 STANDARDS DOCUMENTAION

The following standards represent a cross-section of applicable docu-
ments available from the specified groups. For a complete list, contact

directly the groups listed at the end of this section.

INDUSTRY STANDARDS - FOR FINANCIAL SERVICES

There are many industry organizations that provide standards for the
financial marketplace. This includes, but is not limited to, The American
Bankers Association (ABA), The National Automated Clearing House Association

(NACHA), and The Shared Network Executives Association (SNEA). -
ABA documents include:

» Accredited Standards Committee X9 - Financial Services
Information Booklet. This booklet was developed to
describe the role and activities of the X9 Financial
Services committee as it relates to the development of
national and international standards applicable to the
financial services industry.

¢ Implementation Guidelines for On Line Debit Card
Systems at the Point of Sale. This document, cur-
rently being written by the Payment Systems Policy
Board Retail Payments Task Force, an Ad Hoc Committee
of the ABA, is being developed as a guideline for a
national debit card point of sale interchange sys-
tem, After comments by interested parties and review
and refinement by the appropriate ABA committees,
sections of these guidelines will be submitted to ANSI
and to ISO with a request for the development of
standards.

e EFT_ Regulation E Comprehensive Compliance Manual
(1982) and EFT Regulation E Comprehensive Compliance
Manual - 1985 Supplement. This manual meets the
financial industry's need for a convenient, easy-to-
use guide to Regulation E, the consumer protection
stipulations for dealing with EFT, The manual
includes a complete text of the Electronic Funds
Transfer Act and Regulation E, a compliance examina-
tion checklist and a glossary of EFT terms.

e ISO Register. The ISO Register of Card Issuer Identi-
fication Numbers is produced quarterly by the American
Bankers Association (ABA) Standards Department. Any
group wishing to issue cards that will be used in a
shared network, such as a multipurpose or pure POS
scenario, would have to apply to the ABA for its
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unique identifying number. (See ANSI document
X9.5). This Register is available only from the ABA.

NACHA documents include:

. 1987 ACH Rules. Including the local rules of eight
ACH associations, The Federal Reserve Uniform Operat-
ing Circular, The Automated Clearing House Agreement,
The Treasury's GREEN BOOK and most recent NEWSGRAMS,
and Regulation E and the Official Staff Commentary.

SNEA documents include:

» National Node Operation Specifications. These techni=-
cal specifications facilitate communications between
networks using neutral, third-party data processing
companies. The rules are characterized as neutral and
purely technical.

ANSI STANDARDS - FOR FINANCIAL SERVICES

X3.92

X4.13

X4.16

X9.

1

DATA ENCRYPTION ALGORITHM - This standard provides a
means for the cryptographic protection of digital data
that are considered sensitive by an authority that is
responsible for the data. In an EBT system, this would
include the PIN and possibly the PAN fields. Other
fields could optionally be encrypted. (See X9.17 below,
FINANCIAL INSTITUTION KEY MANAGEMENT).

FINANCIAL TRANSACTION CARDS - The purpose of this stan-
dard is to achieve uniformity of issued financial tran-
saction cards. The standard specifies physical card
attributes as well as embossing and account numbering
systems. Use of this standard for the off-line magnetic
stripe bank card scenario will result in lower
transaction processing costs, more efficient processing
of interchange transactions, and the use of lower priced
equipment that uses transaction cards.

MAGNETIC-STRIPE ENCODING - This standard describes the
physical and magnetic characteristics for a magnetic
stripe on a plastic financial transaction card, the
encoding technique, the coded character set, and the
encoding formats.

MAGNETIC STRIPE DATA CONTENT FOR TRACK III - This stan-
dard is to be used in conjunction with X4.16., It pro-
vides specifications to facilitate the interchange of
information encoded on magnetic stripes. It specifies
the data content of Track III, which is read/write
information. This standard is intended for use in
completing transactions at attended and unattended
machines, including cash dispensers and automated teller
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x9.5

X9.8

X9.9

X9.17
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machines. The Track III data content is designed for
both on-line and off-line use.

INTERCHANGE MESSAGE SPECIFICATION FOR DEBIT AND CREDIT
MESSAGE EXCHANGE AMONG FINANCIAL INSTITUTIONS - This
standard establishes format and contents of interchange
messages for communication of debit and credit card
activity between acquiring and issuing financial insti-
tutions or their agents. This standard defines a suffi-
cient number of message types and data elements within
specified message types to facilitate exchange of debit
and credit card information. In a POS/EFT system, it is
usually necessary to implement these transaction sets to
communicate with other service providers in the network
or the switch. B
FINANCIAL INSTITUTION NUMBERING SYSTEM (FINS) - This
document is a listing of the numbering system used to
identify the financial institution portion of the pri-
mary account number (PAN) on financial transaction
cards. (See IS0 ‘Register above).

PERSONAL IDENTIFICATION NUMBER (PIN) MANAGEMENT AND
SECURITY - Provides both guidelines and requirements for
protection, use, and management of a PIN during its life
cycle. The standard was developed to address the two
primary fraud threats in the event of PIN disclosure:
use of lost or stolen cards; and production and use of
counterfeit cards. This standard specifies procedures
for managing PINs, using PINs to authenticate the initi-
ation of a transaction, and the prevention of unauthor-
ized PIN disclosure by organizations involved in handl-
ing PINs. The standard applies to all elements of the
verification process including interchange, network,
switch, individuals, and other end-user organizations.

FINANCIAL INSTITUTION MESSAGE AUTHENTICATION - This
standard establishes a method to authenticate financial
messages. The authentication method is applicable to
both coded character sets and binary data. The standard
also provides a method of detection of accidental and
deliberate alteration of financial messages.

FINANCIAL INSTITUTION KEY MANAGEMENT - The key manage-
ment standard, utilized in conjunction with DATA ENCRYP-
TION ALGORITHM STANDARD (X3.92), can be used to protect
messages and other sensitive information. This standard
provides a uniform process for the protection and
exchange of these cryptographic keys for authentication
and encryption. To provide security, this standard
establishes methods for the generation, exchange, use,
storage and destruction of keys.

D-10
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FINANCIAL INSTITUTION RETAIL MESSAGE AUTHENTICATION -
This standard establishes a universally applicable
method to authenticate messages between originator and
recipient for retail transactions. The authentication
process includes the computation, transmission and
validation of a Message Authentication Code (MAC).

INDUSTRY STANDARDS - FOR COMPUTERS & INFORMATION PROCESSING

RS-232-C

RS-422

SCSI

ISDN

ELECTRICAL SPECIFICATIONS FOR COMMUNICATIONS DEVICES,
was created by the Electronic Industries Association
(EIA), it specifies the physical and electrical
specifications for interconnection of communicating
devices to computers. This standard is the most widely
used and accepted interface for computers that need to
communicate data.

ELECTRICAL SPECIFICATIONS FOR COMMUNICATIONS DEVICES,
was created by EIA, much like RS-232-C, it was developed
as a specification for interconnection of communicating
devices. Its application 1is for devices that will
communicate at speeds greater than those attainable with
the RS-232-C specification,

SMALL COMPUTER SYSTEMS INTERFACE, developed by the
Institute of Electrical and Electronic Engineers (IEEE),
allows for connection of peripheral devices to computer
systems. The main user of this interface is disk drive
manufacturers, but suppliers of tape drives and local
area networks, to name a few, also use the specification
for interconnection.

INTEGRATED SERVICES DIGITAL NETWORKS, is the coming
standard for a total communications network. It is the
marriage of three technologies: «circuit switching,
packet switching and private lines. The standards are
being developed by over twelve different international
groups, each involved in a different aspect of the
technology. At some point, they will be merged as a
single international standard. The International Tele-
graph and Telephone Consultative Committee (CCITT),
located in Geneva, Switzerland, has Plenary Assemblies
which will publish recommendations that have been
adopted for ISDN. CCITT study group XVIII is the focal
point for nearly all ISDN activities.

ANSI STANDARDS - FOR COMPUTERS & INFORMATION PROCESSING

X3.23

PROGRAMMING LANGUAGE COBOL. This document has become
the groundwork for the most widely used programming
language in the business sector of the data processing
community.




X3.4

D.s

Table of Contents

CODE FOR INFORMATION INTERCHANGE (ASCII). There are two
main character sets for data representation. One is
IBM's Binary Coded Decimal (BCD & EBCDIC) and the second
is ASCII. BCD/EBCDIC was first a vendor standard and
then became an industry standard. On the other hand,
ASCII was developed as a national standard for all
computer vendors. Its acceptance has made data inter-
change between computers much simpler. It has allowed
for direct data communications and magnetic tape trans-
fer between systems without the need to convert data to
a language that the receiving system understands.
Indeed, a few years ago, IBM began cffering, for the
first time, terminals and communication devices that
used ASCII data representation.

DOCUMENT ORDERING INFORMATION

The "X." standards can be ordered directly from ANSI or ABA.

These standards can also be found at most major libraries in the Industry

Standards

and least

Section. Photocopying them at the library is normally the fastest

expensive way of obtaining these documents.

All other documents can be ordered from the authoring group.

ADDRESSES

American Bankers Association (ABA)

Order Processing Department
44-B Industrial Park Circle
Waldorf, MD 20601

(202) 663-5068

American National Standards Institute (ANSI)
1430 Broadway
New York, NY 10018

(212) 354~

3300

Corporation for Open Systems (COS)
8619 Westwood Center

Suite 700

Vienna, VA 22180

(703) 848-

2100

International Telegraph and Telephone Consultative Committee (CCITT)
c/o International Telecommunication Unien (ITU)
CH-1211 Geneva 20

Switzerland

41 22 99.51.11




Electronic Industries Association (EIA)
2001 I Street, NW

Washington, DC 20018

(202) 457-4900

Exchange Carriers Standards Association (ECSA)
4 Century Drive

3rd Floor

Parsippany, NJ

(201) 538-6111

Institute for Electrical and Electronic Engineers (IEEE)
c/o T. C. White

345 East 47th Street
New York, NY 10017
(212) 705-7867

National Automated Clearing House Association (NACHA)
Suite 640

1901 L Street, NW

Washington, DC 20036

(202) 659-4343

Shared Network Executives Association (SNEA)
P.O. Box 140636
Orlando, FL 32814-0636
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Appendix E

COST ELEMENTS AND ASSUMPTIONS

This appendix presents a detailed breakdown of the operating cost
estimates for the basic off-line EBT systems examined in Chapter 5 and
documentation of the assumptions used in developing these estimates. Detailed
cost information is presented on three different caseload scenarios (5,300
130,000 and 400,000) for the following issuance systems:

» Point-of-Sale (P0OS) system with standard magnetic stripe
bankcards;

* POS system with chip cards;

» POS system with laser cards;

» POS system with token cards;’

e POS system with telephony issuance using chip cards;

e« POS system with mail-out 1issuance of non-standard
magnetic stripe bankcards;

» POS/Automated Coupon Dispenser (POS/ACD) system with
standard magnetic stripe bankcards;

s+ POS/ACD system with chip cards;

¢ Multiprogram POS system with standard magnetic stripe
bankcards;

* Multiprogram POS system with chip cards;

+ Multiprogram POS system with telephony issuance using
chip cards; and

e Multiprogram POS system with mail-out issuance of non-
standard magnetic stripe bankcards.

The cost estimates are based on a large number of assumptions about
the likely design of each system and the products from which it might be
constructed. Specific technical features and products referenced in this
section are presented solely for the illustrative purpose of preparing cost
estimates, however, and do not constitute a blueprint for an actual EBT system

configuration.
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There are two basic features of all the systems discussed in this

appendix:

¢ Issuance approach. System operating costs are based on
a universal refreshment approach to 1issuance. With
universal refreshment, each household must have its
issuance entered into its card every month., The house-
hold visits an issuance machine, which 1s storing
information about the household's allotment for the

month. The 1issuance machine refreshes the card by
increasing the balance it holds by the amount of the
allotment. In the token card system the issuance
machine dispenses new benefit cards for each
allotment. In the non-standard magnetic stripe card
system, a new card is mailed to the recipient for each
allotment.

e Centralized settlement. Settlement of retailer credits
is assumed to be done centrally in each of the systems,
i.e., store terminals are polled daily by the central
computer to get transaction information. This approach
differs from that in the Reading EBT demonstration. In
that system, transaction information is transmitted to
the central computer as the transaction occurs. A
decentralized approach to off-line gettlement would
require store terminals to ©posseas the additional
capability of writing transaction information onto a
physical wmedium, e.g., computer tape. The retailer
would then "deposit" the tape at the bank. The bank
would possess the necessary equipment to read the tape
and would then credit the retailer account on the basis
of this information.

This appendix is organized into sections corresponding to the major
cost categories presented in Chapter 5. These categories include: providing
recipients with access devices; benefit authorization; recipient use of
benefits; housekeeping operations at the computer centerj and other Food Stamp
Program costs. Within each section is a brief outline of the major assump-
tions used and procedures followed in estimating individual cost components.
Detailed cost breakdowns are presented as Exhibits E-1 through E-5 and

summarized in Chapter 5.

System Parameters

This section outlines the main parameters used throughout other

parts of the model in estimating operating costs of each system.

E-2
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« Food Stamp Caseload. Operating costs for each system
are based on three hypothatical caseload scenarios: a
medium-sized county with 5,300 participating househclds,
a major metropolitan area with 130,000 participating
households and a large State with 400,000 participating
households. These scenarios were chosen to make use of
available data on the Food Stamp Program operations in
Berks County, Pennsylvania, Philadelphia, Pennsylvania,
and the State of Pennsylvania for purposes of estimating
the number of retailers, issuance offices, and other
factors related to system scale.

» Interest Rate. Assumed to be 5.0 percent in all systems
and represents the cost of funds used in purchasing
system components.

The following additional data are used as parameters in the multi-

program systems:

e Proportion of food stamp only cases 1in scenario case-
load. This statistic represents the proportion of the
food stamp caseload which participates only in the Food
Stamp Program. Estimates are based on data presented in
Concurrent Multiple Program Participation, Mathematica
Policy Research, Inc., October 15, 1986.

» Average number of applicable programs in which food
stamp households participate. This statistic represents
the average number of programs (among AFDC, General
Assistance, Medicaid and food stamps) in which food
stamp households participate. Estimates are based on
data presented in Concurrent Multiple Program Participa-
tion.

E.l PROVIDING RECIPIENTS WITH ACCESS DEVICES

This section outlines cost components associated with providing
recipients cards for accessing benefits. Magnetic stripe cards, chip cards
and laser cards are considered for this purpose. All off-line systems presume
the use of a single card for each household to access benefits except the non-
standard magnetic stripe and token card approaches. In the token card system,
recipients are provided with a standard magnetic stripe card which is used to
access machine-issued disposable cards. The disposable card is encoded with a
monthly allotment and used at the point-of-sale to make purchases. A varia-
tion to this approach precludes the use of standard magnetic stripe cards and
issuance machines by mailing non-standard magnetic stripe cards directly to

recipients.,
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a. Raw Card Stock

The card in the off-line electronic systems is assumed to be encoded
with identifying information {e.g., an account number and a PIN offset), and
operational data including a current balance, and the date and amount of the
last issuance. The card must be rewritable or must have some other means to

have the current balance recorded on the card when a transaction is completed.

In multi-program systems, roughly comparable information will be
required for each of the other participating programs. The card is not

assumed to carry a photo ID.

The following information is used to estimate monthly requirements

for new cards:

Card Needs

Total annual applications. Based on FNS Program
Activity Report (FNS-366B) for the State of Pennsylvania
in fiscal year 1986.

s Annual approval rate. Based on FNS Program Activity
Report (FNS-366B) for the State of Pennsylvania in
fiscal year 1986,

* Annual number of new food stamp households. The product
of total annual applications and annual approval rate.

s Annual number of damaged cards. Based on the following
manufacturer estimates of expected monthly damaged
cards:’

Standard magnetic stripe card .05% of cards per month
Chip card .10% of cards per month
Laser card .10 of cards per month

Annual number of damaged cards for scenarios in which
disposable cards are used are based on standard magnetic
stripe card estimates. Estimates of damaged disposable
cards are not included due to the limited number of
transactions they are expected to process.

* Proportion of lost/stolen cards per month. Based on
number of lost or stolen cards in Reading demonstration
during 1985,

e Annual number of lost/stolen cards. Product of case-
load, proportion of monthly lost/stolen cards and twelve
(months).
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e Annual! number o0f cards needed. Summation of annual
number of new food stamp households, annual number of
damaged cards and annual number of lost/stolen cards.

* Monthly number of cards needed. Annual number of cards
needed divided by twelve (months).

¢ Monthly number of disposable cards needed. Equals the
number of issuances (regular and non-recurring) in
scenarios using non-standard magnetic stripe cards
(assumption of 106.0% of caseload based on Berks County
experience). Token cards are assumed able to handle
allotments up to $180.00 (180 $1 fields are available
per token card). Allotments greater than $180.00 but
less than $360.00 will require two cards and so on for
larger allotments. Monthly number of token cards needed
incorporates this requirement and is based on allotment
data from Berks county.

Card Costs

* Price per blank card. Based on manufacturer quoted
prices.

¢ Price per blank disposable card. Based on manufacturer
quoted prices.

* Total cost per case month. Product of price per blank
card and monthly number of cards needed, divided by
caseload. This cost item is assumed to be shared among
all participating programs in the multi-program systems
based on program participation levels. The cost sharing
formula is calculated using the following data:

X of food stamp households participating
in Food Stamp Program only 21.0

average number of other participating

programs in which food stamp households

participate (among AFDC, Medicaid, and

General Assistance): 2.19

The Food Stamp Program must pay the full cost for 21.0%
of the monthly card needs and share the cost for the
remaining 79.0% with 2.19 other programs.

Let (a) = cost per blank card
(b) = monthly number of cards needed
(c) = food stamp caseload

Then

card cost per casemonth = (.21+(.79/2.19))*%(a)*(b)/(c)
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b. Equipment for Card Fabrication/Encoding

Benefit cards must be fabricated (i.e., embossed or printed with the
recipient's name and account number) and encoded with machine-readable identi-
fication information prior to their distribution. The required card fabrica-
tion/encoding equipment needs are based on the productivity of available
hardware (i.e., the number of cards which can be fabricated and encoded in a
given time period) and the relevant caseload. Efficient and productive equip-
ment is currently available to fabricate and encode standard magnetic stripe
cards. It 1s assumed that only one equipment unit is-needed to meet the
fabricating/encoding needs in the three caseload scenarios for systems based
on this access device. Furthermore, it is assumed that this equipment will be
located in a county office in the county and large city scenario and at the
State data processing center in the state-wide scenario. Current fabricating/
encoding equipment for chip and laser cards 1is simpler and can less
efficiently process cards. As a result, chip card fabrication/encoding

equipment is deployed locally in all three caseload scenarios.

Amortized Capital Costs

» Number of machines required. Based on expected card
requirements and fabricating/encoding abilities of
available equipment.

¢ Purchase price. Based on manufacturer gquoted price.

« Expected lifetime (months). Manufacturer estimate of 60
months.

« Monthly amortized capital costs/machine. The cost to
amortize the purchase price of one machine over the
machine's expected lifetime at an annual rate of 5.0%.
This cost is the monthly amount that would be paid to
purchase one machine.

Maintenance Costs

*+ Monthly maintenance cost/machine. Assumed to be .79
percent of purchase price (based on industry practice
annual maintenance cost at 9.5 percent of purchase
price).

Total Cost
Total monthly cost. Product of total monthly machine cost

(amortized capital and maintenance) and the number of
required machines.
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positive communications cost. This cost accounts for the communication
requirements of accessing client records off the State participation file and

using that information to encode on the card.

Communications Costs

* Average cost per connect. Assumed to be $.07 per local
call, and average $.13 per call in state-wide scenario.

¢ Monthly number of initializations. Based on the monthly
number of initializations due to mnewly certified
recipients and recipients with damaged, lost or stolen
cards.

* Monthly proportion of caseload making queries. Based on
proportion of clients making account queries during
Reading demonstration., Account queries to not involve
the issuance of a new card but require a communication
between the county office and computer center.

¢ Number of queries per month. Product of monthly propor-
tion of caseload making queries and caseload.

Postage Cost

¢ Postage cost. This cost item 1is applicable only in
siate-wide scenarios wusing standard magnetic stripe
access devices. In these scenarios, postage costs are
based on daily shipments to each county (67 assumed as
in Pennsylvania) by regular certified mail at a cost of
$.75 plus $.17 per ounce (approximately five cards). It
is assumed that regular ceritified mail will provide an
adequate level of security against the threat of lost or
stolen cards in this stage of operations.

Total Cost
Total cost per case month. Sum of monthly communication
and postage costs divided by caselcocad. Cost sharing in

multiprogram scenarios utilizes the formula described in
Section la above.

d. Labor for Fabrication, Initialization, Training, etc.

The item includes labor for embossing or printing the recipient's
name and account number on the card} placing the machine-readable information
on the card; training recipients; and other problems related to the cards or

their issuance.
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e Labor cost per case month. Based on cost estimates of
similar activities during the Reading demonstration.
Cost sharing in multiprogram scenarios utilizes the
formula outlined in section lb above.

e. Indirect Costs

These calculations are from the following sources and are applied

only to cost per month estimates.

¢+ Indirect labor cost ratio,. Based on estimate of
indirect labor cost rate at Berks County Assistance
Office (BCAO) for scenarios in which fabricating,
initializing and training are done locally. Based on
average of 1indirect labor cost rate at BCAO and the
Pennsylvania Department of Public Welfare (PDPW) for
scenarios in which fabricating and initializing are done
centrally.

e Indirect labor cost per case month. Product of indirect
labor cost rate, labor cost per case month, and
caseload.

¢ Indirect non-labor cost ratio. Based on estimate of
indirect non-labor cost rate at Berks County Assistance
Office (BCAO) for scenarios in which fabricating and
initializing are done 1locally. Based on average of
indirect non-labor cost rate at BCAO and the Pennsyl-
vania Department of Public Welfare (PDPW) for scenarios
in which fabricating and initializing are done
centrally.

e Indirect non-labor cost per case month. Product of
indirect non-labor cost rate, total costs per case month
for fabricating/encoding equipment and initialization
communication/postage and caseload.

Total indirect cost per case month. Sum of monthly in-
direct costs for labor and non-labor, divided by caseload.

E.2 BENEFIT AUTHORIZATION

Data in this section cover the cost of authorizing benefits to
recipients. Issuance in all systems 1is assumed to take place at issuance
machines, The issuance machines have to: receive a near-daily issuance
transmission; maintain & file listing the total monthly allotment for each
household; read households' cards, conduct a PIN match, and check to see

whether the client has already received an issuance; add the appropriate
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amount to the balance on the card, record the date of the issuance to prevent
the client from receiving a duplicate issuance at another machine; print out a
statement of the amount issued; maintain a record of these issuance trans-
actions; and transmit the record of issuance transactions back to the computer

center daily.

The functional requirements for all of the systems are basically the
same. The point-of-sale/automatic coupon dispensing (POS/ACD) machine is
assumed to issue an allotment in paper coupons and to distinguish between
coupon and EBT issuances in a way that is identifiable to the central computer

in addition to performing the functions described above.

a. Issuance Machines

This element is the cost of purchasing, operating and maintaining

zhe issuance machines.

Equipment Requirements

¢« Number of machines. Based on the number of
authorization-to-participate (ATP) 1issuance sites in
Berks County and Philadelphia, Pennsylvania and the
State of Pennsylvania. This choice follows the assump-
tion that «chnges in recipient access should be
minimized.

Amortized Capital Costs

* Purchase price/machine. Manufacturer quoted prices.
¢« Installation cost/machine. Manufacturer estimate.

e Expected lifetime (months). Manufacturer estimate of 60
months.

e Monthly amortized capital cost/machine. The cost to
amortize the purchase price and installation cost of one
machine over the machine's expected lifetime at an
annual rate of 5.0%Z. This cost is the monthly amount
that would be paid to purchase one machine.

Maintenance Costs

* Monthly maintenance cost/machine. Assumed to be .83
percent per month (10 percent annually) of the purchase
per machine and is based on industry practice.
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Stocking Costs

« Monthly stocking cost/machine. Covers the cost of
stocking the machines. This «cost item 1s only
applicable in non-standard magnetic stripe card, token
card and POS/ACD systems.

Supply Costs

* Monthly supply cost/machine. This covers the cost of
printer paper and ribbons and is based on the cost of
these items for ATM machines, adjusted to reflect a
fewer number of expected transactions through issuance
machines.

Environment Costs

*+ Monthly space rental cost/machine. Based on industry
average for ATM machines.

- Monthly wutilities cost/machine. Based on 1industry
average for ATM machines.

« Monthly environment cost/machine, Summation of space
rental and utilities costs per machine.

Total Cost

Total cost per case month. Product of the total machine
costs (amortized capital, maintenance, supply, stocking and
environment) and number of machines divided by caseload.
Cost sharing in multiprogram scenarios follows the formula
described in section lb above.

b. Issuance File Creation

This element includes the cost to the States for creating food stamp

issuance files and delivering these files on tape to the computer center.

Regular Issuance File Creation Costs

¢ Cost per regular issuance. Based on estimated costs
associated with creating regular issvance files during
the original Reading demonstration.

e Number of regular issuances. Assumed to be two in the
county-wide scenario and ten in both the large city and
state-wide scenarios. That is, a file with issuances
for one-half (one-tenth) of the recipients is created
for each regular issuance day in the county-wide (large
city and state-wide) scenarios.
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¢ Monthly regular issuance cost, Product of cost per
regular issuance and number of regular issuances.

Non-recurring Issuance File Creation Costs

¢ Cost per non-recurring issuance. Based on estimated
costs for creating supplemental and pro-rated issuances
during the original Reading demonstration.

* Number of non-recurring 1issuances. Non-recurring
issuances are assumed to take place on every business
day (22).

* Monthly non-recurring issuance cost. Product of cost
per non-recurring issuance and number of non-recurring
issuances.

Issuance tape daily delivery fee. Assumption of $5.00 per
delivery based on estimate of costs for contracted courier
delivery service between State and county offices.

¢ Number of deliveries. Assumed to be every working day
(22).

e Monthly tape delivery cost. Product of delivery fee and
number of deliveries.

Total Cost

Total cost per case month. Summation of montly costs for
regular and non-recurring issuance file creation and
deliveries divided by caseload. Cost sharing in
multiprogram scenarios follows the formula outlined in
section la above.

c. Issuance Posting

these tasks are conducted at the computer center and cover the cost
of getting the allotment information from the State files into the appropriate
issuance machines. It is assumed that each recipient will be assigned to the
three most convniently located issuance machines from which they may access
their benefits. This assumption was made arbitrarily to reduce the communi-
cations costs and issuance machine memory requirements associated with this

function.
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Transmission Run Costs

+ Average daily transmission run cost. This item repre-
sents the labor «cost associated with transmitting
issuance files from the computer center to the issuance
machines. Estimates are based oan time for transmitting
non-recurring issuances from the State data center to
the EBT center during the original Reading demonstration
(regular issuance files were hand delivered on tape
during the Reading demonstration). Large city and
state-wide estimates represent the same percentage of
computer center labor as assigned in the county
scenario. Estimates of total computer center labor are
presented in Section 4d below.

e Number of transmission runs/month. Assumed to be one
every business day (22).

+ Monthly transmission run cost. Product of average daily
run «cost and number of monthly transmission runs.

Communication Costs

+ Communications cost per transmission. Estimates based
on transmitting issuance record into three different
machines between 10:00 p.m. and 8:00 a.m. using a 2400
baud modem.

¢ Number of transmission/month. Assumed to be twenty-two
in all scenarios.

* Monthly communication cost. Product of communications

cost per transmission and number of transmissions per
month.

d. Coupons (where applicable)

This cost element is only applicable in the POS/ACD scenarios and
represents th cost of producing and storing a coupon stock and delivering and
stocking the physical coupons in the ACD machines. It is assumed that 18.0%
of the caseload will pick up their issuances in coupons (based on system
preference rates during the Reading demonstration). This element represents
18.02 of the estimated coupon cost for an entire caseload using coupons only.

» Total cost per case month. The design of ACD machines

might require modifications to the physical characteris-
tics of coupon books which would likely affect their
cost. In the absence of more extensive information on

ACD design requirements, Reading estimates of coupon
cost per case month are used.



Table of Contents

e. Recipient Access

This cost element is assumed to equal zero. That is, it is assumed
that issuance machine transactions involve no incremental costs beyond those
outlined in the issuance machine section above (section 3a). Transaction
statistics are presented for information purposes only and are based on data

collected from the Reading demonstration.

f. Issuance Reconciliation

This section covers the cost of transmitting issuance reconciliation
information from the issuance machines to the central computer facility,
reconciling that information with the issuance authorization file, and trans-

mitting the reconciled information to the State,

Transmission Run Costs

e Average daily transmission cost. Includes the labor
associated with monitoring the transmission of recon-
ciliation records. Estimate based on costs associated
with transmitting acknowledgment records of supplemental
issuances between the State data center and EBT computer
center during the original Reading demonstration.

¢ Number of transmissions/month. Assumed to be one every
business day.

» Total monthly transmission run costs. Product of aver-
age daily transmission cost and number of transmissions
per month.

Communication Costs

» Communication cost per transmission. Assumes that
reconciliation records will be transmitted from the
issuance machine to the computer center using the same
communication connection as issuance file ©posting.
since charges for local calls are based on connection
and not duration, transmitting reconciliation records
represents no additional communication costs in the
county and large city scenarios (in which the computer
center is locally based).

+ Number of transmissions/month. Assumed to be one every
business day (22).

2]
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» Total monthly communications cost. Product of communi-
cation cost per transmission nd number of transmissions
per month.

Archiving and Summary Runs (Where Applicable)

» Monthly archiving and summary run cost. Applicable in
POS/ACD scenarios only and accounts for the labor cost
of storing information on coupon issuances in recipient
files for audit purposes and summarizing that informa-
tion for later reconciliation with reports of coupons
placed in issuance machines. Estimates based on 18.0%
of coupon reconciliation processing costs during 1985 in
the State of Pennsylvania.

Report Reconciliation Costs (Where Applicable)

e Monthly manual reconciliation costs. Applicable in
POS/ACD scenarios only and accounts for the labor cost
of comparing (probably manually) the summarized infor-
mation on coupon issuances with a report on the amount
of coupons placed in issuance machines. Estimates based
on 18.0% of coupon report generation costs during 1985
in the State of Pennsylvania.

Reconciliation Run Costs

*+ Monthly reconciliation run cost. This cost element
refers to labor costs of reconciling the electronically
posted allotments with the issuance files. Estimate

based on labor costs of reconciling issuance information
during the Reading demonstration. 82.0% of the monthly
cost is used in POS/ACD systems to reflect the expected
caseload proportion receiving electronic issuances.

Total Cost

Total cost per case month. The summation of transmission
run, communications, archiving and summary run and report
reconciliation (where applicable) and reconciliation run
costs divided by caseload.

g. Indirect Costs

Based on indirect cost factors estimated during Reading

demonstration.

Indirect Cost Ratios

« Indirect cost ratio (State funcrions). Estimate of
indirect cost ratioc for PDPW.
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* Indirect cost ratio (computer center functions).
Estimate of indirect cost ratio estimated for the EBT
computer center during the original Reading
demonstration.

* Monthly indirect cost. Sum of indirect cost rate (State
functions) applied to issuance file creation costs and
indirect cost rate (computer center functions) applied
to all other benefit authorization activities.

¢ Total cost per case month. Monthly indirect cost
divided by caseload.
E.3 RECIPIENTS' USE OF BENEFITS

This section outlines the costs associated with allowing recipients
to use their benefits and crediting retailers for the amount of benefits

.

redeemed.

a. Store Equipment

These are the point-of-sale terminals recipients use to buy groce-
ries with their benefits; balance only terminals recipients use to check their
remaining card balance, and manual transaction recorders used by retailers to
indicate the completion of a manual transaction on recipient cards. The POS
terminal must: read the recipient's card, accept PIN entry and conduct a
match, accept a purchase amount eatry, check purchase amount against balance
and authorize or reject, debit {or credit) the available balance by the amount
of the transaction, and print out a receipt. The terminal must also store
information on the transaction in an internal file and have the contents of

the file polled daily by the computer center.

The balance only terminals must read the recipient's card, accept
PIN entry and conduct a match, and display the available benefit balance on
screen. The manual transaction recorder reads and writes to a card that a

manual transaction has taken place and records the value of that transaction.

Equipment Requirements

¢ Number of one-terminal stores. Based on estimates of
one-terminal stores in Berks county and Philadelphia,
Pennsylvania and the State of Pennsylvania developed for
the analysis of the Reading demonstration.

(2]
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» Number of multi-terminal stores. Based on estimates of
multi-register stores in Berks county and Philadeiphia,
Pennsylvania and the State of Pennsylvania developed for
the analysis of the Reading demonstration.

e Average number of terminals. Based on estimates of the
average number of cash registers in multi-terminal
stores in Berks county and Philadelphia, Pennsylvania
and the State of Pennsylvania developed for the analysis
of the Reading demonstration,

* Number of POS terminals. One per one-terminal store
plus the product of the number of multi-terminal stores
and average number of terminals.

¢ Number of balance inquiry terminals. Based on the
number of balance 1inquiry terminals in the Reading
demonstration. Terminal needs in larger scenarios based
on number of multi-terminal stores.

¢ Number of manual transaction recorders. It 1s assumed
that manual transaction recorders will only be issued to
one-terminal stores. This assumption is based on the
expectation that manual transactions will only be
required in the event of terminal failure

POS Terminals

* Purchase price/terminal. Based on manufacturer quoted

price.

*» Installation cost/terminal. Based on manufacturer
estimate.

« Expected lifetime {(months). Based on manufacturer

estimate of 36 months.
e Monthly amortized cost/terminal. The monthly cost to
amortize the purchase price of one machine over its

expected lifetime at 5.0%Z annual rate of interest.

POS Terminal Maintenance Costs

« Monthly maintenance cost/terminal. Assumed at a monthly
rate of .83 percent of purchase price (10.0 percent
annually).

Balance Inquiry Terminals

« Purchase price/terminal. Based on manufacturer quoted
price.,

*+ Expected lifetime. Based on manufacturer estimate of 60
months.
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* Monthly amovtized cost/terminal. The monthly cost to
amortize the purchase price of one terminal over its
expected lifetime at 5.0% annual interest.

Balance Inquiry Terminal Maintenance Costs

« Monthly maintenance cost/machine. Assumed at a monthly
rate of .83 percent of purchase price (10.0 percent
annually).

Manual Transaction Recorder

e Purchase price. Based on manufacturer expected price.
Recorders will have read/write capabilities and be
battery operated with an optional AC power adaptor.

« Expected lifetime. Based on manufacturer estimate of 60
months.

» Monthly amortized cost/recorder. The monthly cost to
amortize the purchase price of one recorder over its
expected lifetime at 5.0% annual rate of interest.

Supply Costs

e Monthly supply costs. Based on Reading demonstration
estimates of terminal supply and manual transaction
receipt costs.

Total Cost

Total cost per case month. Summation of all costs in this
section divided by caseload. The formula used in sharing
these costs with other programs in multiprogram scenarios
differs from other cost sharing formulae. The formula 1is
based on the expected number of purchase transactions from
various benefit accounts among all participants and
utilizes the following parameters:

Z of total cases (defined as above) participating
in Food Stamp Program (excluding Medicaid) 69.0

average number of food stamp purchases per
food stamp household (from Reading) 8.05

estimated number of non-food stamp purchases
per participating client 1.0

Then the weighted proportion of food stamp purchases to
total purchases is given by the formula:

(.69%8.05)/((.69*%8.05)+(.31*1.0))
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Medicaid participation is excluded from this computation
because Medicaid benefits cannot be used to purchase food.

b. Other Terminals

In the multi-program POS system, there will be additional kinds of
terminals. AFDC and GCeneral Assistance will require cash-dispensing
terminals. Medicaid could require terminals to verify eligibility and record
participants' case numbers; more complicated terminals might be used actually

to file claims and change the reimbursement process.

We assume that these other terminals have no cost implications for
the Food Stamp Program although it is possible that if all terminals (albeit
different) were ordered from the same manufacturer, a somewhat better purchase

price could be negotiated for the POS terminals.

c. Transaction Costs

None of the scenarios outlined in this report have a marginal cost
for actually conducting an electronic transaction. This cost element would be
non-zero only in a piggy backing scenario, where the Food Stamp Program pays a
fee to some other organization that deploys the terminals. At the same time,
the additional fee will be offset by a reduction in some terminal costs

previously cited.

Electronic Transaction Costs

e Cost per electronic transaction. Assumed to equal zero.

e Number of monthly purchase transactions/household.
Estimates based on statistics generated from the Reading
demonstration,

¢ Number of credit transactions/household. Estimates
based on statistics generated from the Reading
demonstration.

« Number of balance inquiries/household. Estimates based
on statistics generated from the Reading demonstration.

» Number of rejections/household. Estimates based on
statistics generated from the Reading demonstration.

e Number of monthly transactions/household. Summation of
monthly household purchase, credit, balance and rejected
transactions,
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« Monthly electronic transaction cost. Assumed to equal
zero,

Manual Transaction Costs

* Cost per manual transaction. Based on Reading labor
costs to manually authorize transactions and te post and
later reconcile temporary debits.

¢ Failure rate. Based on the number of transactions
manually authorized in the Reading demonstration during
the first six months of 1987 factored by one-half to
account for the off-~line nature of the systems (i.e.,
purchase transactions on off-line systems are indepen-
dent of the operational status of the central computer).

¢« Number of purchase transactions. Product of caseload
and number of monthly purchase transactions above.

» Number of manual transactions. Product of number of
purchase transactions and failure rate.

s Monthly manual transaction cost., Product of number of
manual transactions and cost per manual transaction.

d. Settlement Cost

Settlement is conducted at the computer center and may include two
components, one for benefits redeemed through electronic POS transactions and
one for coupon redemptions. The coupon redemption process is assumed to be
the same as that in Reading. POS redemption differs from Reading in that
store terminals have to be polled daily to get transaction information, rather -
than having it transmitted as the transactions cccur. Once the transaction is
received at the computer center, settlement is assumed to be the same as

Reading {i.e., an ACH transfer followed by a wire funds request).

The 18.0% factor is applied to coupon functions and 82.0% to EBT

functions in this section for POS/ACD scenarios.

Coupon Settlement Costs

» Total monthly coupon settlement cogts. Based on Reading
cost estimates and mainly includes fees paid to the
Federal Reserve Bank to settle retailer deposits of food
stamp coupons.
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POS Settlement Costs

e Cost per polling run. This cost represents the labor
cost involved with polling retailer terminals and 1is
based on normal system monitoring time of file trans-
missions during the Reading demonstration.

¢ Communication cost per polling run. Based on communi-
cating 75 byte records from terminals to the computer
center through 300 baud modems.

» Total monthly polling run cost. Polling is assumed to
be conducted every day of the month (30). Total monthly
polling run cost is the product of thirty days and the
sum of communication and labor cost per polling run.

e Cost per file preparation run. This item represents the
labor cost associated with preparing the daily Automated
Clearing House (ACH) file and is based on estimates of
daily bundle up procedure labor costs during the Reading
demonstration.

* Total monthly file preparation run cost., The product of
thirty (days) and cost per file preparation run.

¢ Cost per transmission. This item represents the cost of
transmitting the ACH file to the originating bank and is
based on labor costs associated with monitoring file
transmissions during the Reading demonstration,

¢ Total monthly transmission cost. The ACH file 1is
assumed to be transmitted every business day (22).

+ ACH and wire transfer fees per run. Based on estimates
of these 1items for the analysis of the Reading
demonstration.

¢ Total monthly settlement fees. The product of twenty-
two (days) and ACH and wire transfer fees per run.

* Total monthly POS settlement costs. Summation of
monthly polling run, communication, file preparation,
transmission and ACH and wire transfer costs.

Total cost per case month. Sum of total monthly coupon
settlement (where applicable) and POS cost divided by
caseload. Cost sharing formula used in multi-program
scenarios 1s described in section 3a above.
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g. Handling Recipient Balance Problems

Recipients will inevitably encounter problems with their account
balance beyond the issues of lost, stolen and damaged cards covered previously
in this appendix. The problems generally involve a telephone call or visit to
the welfare office, and are handled by the caseworker. This section covers

the cost of dealing with such problems.

e Labor cost. Based on Reading hotline labor cost esti-
mates for dealing with recipient balance problems.

« Equipment cost. Prorated share of monthly hotline
equipment costs. Allocation based on share of estimated
hotline labor required to handle recipient balance prob-
lems. Monthly hotline equipment costs assumed to be
amortized purchase price of $3,500 (IBM-AT), printer and
modem) over five year at 5.0 percent interest. Large
city scenario is twenty times county scenario. State-
wide scenario is large city cost adjusted to reflect
larger caseload.

Total cost per case month. Monthly labor and equipment

cost divided by caseload. Cost sharing formula used in
multi-program scenarios is described in Section la above.

h. Handling Grocer Problems

Grocers have problems ranging from equipment failure to inability to
reconcile their accounts. The direct costs of servicing the equipment and
providing supplies were covered under POS terminal maintenance costs. In
addition, however, it is necessary to provide a "hotline" type of service for
grocers to call in their problems. The hotline operation receives the calls,
dispatches the repair service if necessary, accesses recipient or grocer
account information if necessary, and records the call and its resolution.

e Labor cost. Based on Reading labor cost estimates for
handling grocer problems.

* Equipment cost. Prorated share of monthly Hotline
equipment costs. Allocation based on labor cost to
handle grocer problems. Monthly Hotline equipment costs
assumed to be amortized purchase price of §3,500 (IBM-
AT, printer and modem) over five years at 5.0 percent
interest. Large city scenario is twenty times county
scenario. State-wide scenario 1is large «city cost
adjusted to reflect larger caseload.
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Total cost per case month. Monthly labor and equipment
costs divided by caseload. Cost sharing formula used 1in
multi-program scenarios is described in section 3a above.

i. Indirect Cost

Cost factors are based on estimates developed for the Reading demon-

stration.

Indirect Cost Rates

¢ Indirect cost rate {(computer center). Ejstimate of
indirect costs rates for the EBT center during Reading
demonstration.

e Indirect cost rate (State/local). Estimates of indirect
cost rate for PDPW used in statewide scenario and for
BCAO in county and large city scenarios.

» Total monthly indirect cost. Summation of indirect cost
rate {(computer center) applied to computer center acti-
vities and indirect cost rate (State/local) applied to
costs for handling grocer and recipient Dbalance
problems.

Total cost per case month. Total monthly indirect cost
divided by caseload.

E.4 HOUSERKEEPING OPERATIONS AT THE COMPUTER CENTER

It is assumed that each of the systems requires a centrally based
computer center. This stand-alone facility contains the main computer for
maintaining accounts, generating records, managing issuance machines and store
terminals, and providing recipient and merchant support. In both the 5,300
and 130,000 case scenarios, the computer center is assumed to be located
locally. In the state-wide scenario, the computer center is assumed to be
located in the same city as the State's data processing center. Data elements

in this section cover the monthly cost of operating the computer center.

a. Hardware Costs

Items in this section account for the purchase of the computer and

peripherals reqyuired to operate the off-line system.

* Purchase price. Based on manufacturer quoted price for
he following equipment needs.
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5,300 caseload

—

130,

IBM Batch Processor

3705 Communications Controller
Tape drive

Disk drive

Printer

000 caseload

1 -
]l -

400,

IBM Batch Processor

3705 Communications Controller (with
additional communications ports and
transaction handling capabilities)
Tape drives

Disk drive

Printer

000 caseload

—
|

e Expected lifetime.

* Total monthly amortized hardware costs.

IBM 4361 Batch Processor

3705 Communications Controller (further
enhanced with communications ports and
transaction handling capabilities)

Tape drives

Disk drive

Printer

Table of Contents

COST

345,000
57,500
22,135
77,000
28,000

$529,635

$345,000

92,500
44,270
77,000
28,000
$586,770

345,000

102,500
44,270
77,000

28,000
$596,770

Manufacturer estimate of 60 months.

Monthly cost to

amortize hardware purchase price over the expected life-
time at 5.0% annual rate of interest.

b. Software Costs

This item accounts for the monthly licensing software fee.

* Monthly maintenance fee.
on purchase price of $200,000.

section in Chapter 5).

c. Fixed Communication Costs

1.0% of purchase price (based
See system development

This item accounts for the monthly (fixed) cost for communications

between the central computer facility and

and the State data processing center.

E-25
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Monthly line costs. Represents the monthly cost for the
following level of service!

5,300 case scenario Cost
7 - local lines @$31.30 per line $219.10

130,000 case scenario

46 - local lines @$31.30 per line $1,439.80

400,000 case scenario

17 - local lines @$31.30 per line $532.10
20 - WATS lines @$39.50 per line 790.00
12 - 800 lines @$39.50 per line 474.00
2 - X.25 lines @$2,700.00 per line 3,400.00

$7,696.10

All costs do not include any local, State or federal
taxes.

All pricing for X.25 Value Added Network (VAN) communi-
cations 1s based on currently available contracted
discount levels as of June, 1987. All pricing for non-
X.25 communications is based on levels set for the
following services by the Pennsylvania Public Service
Commission as of June, 1987:

* local dial measured service;
» intrastate WATS service (out-going calls); and
¢+ intrastate 800 service (in~coming calls).

For the county and large city scenarios, all calls will
be made via local dial measure service. The computer
center will employ two separate dial-in rotaries for
terminal settlement. The first will be the primary
larger rotary. The second will be the back-up should
there be problems with the primary rotary.

For the state-wide scenario, 3% of the caseload will be
within the 1local dial area of the computer center.
Further, 15% will be service with local dial access via
a concentrator in the largest caseload city in the State
for terminal settlement. The breakdown of incoming
calls will be:

17% local dial
¢« 73%Z X,25 VAN service; and
« 102 800 service.
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« Hardware Purchase Price of Communications Equipment and

Installation.,
following pileces of equipment:

5,300 case scenario

7 - local line installation

@5100.00 per line
9 - modems @ $500.00 per modem
Network Control Center (NCC)
@$15,000.00 per NCC
7 - NCC connections @$600.00 per line

st
1

130,000 case scenario

46 - local line installation
@$10C.00 per line

52 - modems @$500.00 per modem
1 - NCC @$15,000.00 per NCC
46 - NCC connections Q@5$600.00 per line

400,000 case scenario

17 - local line installation
@5$100.00 per line

20 - WATS line installjation
@5$100.00 per line

12 - 800 line installation
@$100.00 per line

2 - X.25 line installation
2$1,750.00 per line

56 modems @$500.00 per modem

52 NCC connections @5$600.00 per line

1 - concentrator @$75,000 + $4,000
installation per concentrator

Represents the purchase price for the

Cost

$700.00
$4,500.00

$15,000.00
$4,200.00
$24,400.00

$4,600.00
$26,000.00
$15,000.00
$27,600.00
$73,200.00

$1,700.00
$2,000.00
$1,200.00
$3,500.00
$28,000.00
$31,200.00

$79,000.00

$146,600.00

e Expected lifetime. Based on manufacturer estimate of 36

months.

¢ Total monthly cost. Monthly cost to amortize hardware

costs over the expected lifetime of
5.0% annual rate of interest.

d. Labor Costs
« Total monthly labor cost.
and annual salaries:

5,300 case scenario
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Description

—

foy

entry level @$17,500.00 per person
entry level 3rd shift @§19,250.00
regular level (experienced based)
staffer @520,000.00

staff supervisor @$24,000.00
manager @$28,000.00

programmer @$25,000.00

+ fringe @ 40.0%
+ 12 = Total monthly salary
Labor assigned to specific tasks

Unassignable labor

130,000 case scenario

4
2
2

N

entry level @$17,500.00 per person
entry level 3rd shift @$19,250.00
regular level (experienced based)
staffer @$20,000.00

staff supervisor @$24,000.00
manager §5$28,000.00

programmer @€%$25,000.00

+ fringe @ 40.0%
+ 12 = Total monthly salary
Labor assigned to specific tasks

Unassignable labor

400,000 case scenario

5
3
2

H N

entry level @$17,500.00 per person
entry level 3rd shift @$19,250.00
regular level (experienced based)
staffer @$20,000.00

staff supervisor @$24,000.00
manager Q$28,000.00

programmer @$25,000.00

+ fringe @ 40.0%
+ 12 = Total monthly salary
Labor assigned to specific tasks

Unassignable labor

E-28
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Total Cost

$35,000.00
$19,250.00

$20,000.00
$24,000.00
$28,000.00
$25,000.00
$151,250.00

$211,750.00
§17,645.83
§7,239.13
$10,406.70

$70,000.00
$38,500.00

$40,000.00
$48,000.00
$28,000.00
$50,000.00
$274,500.00

$384,300.00
$32,025.00
$13,138.13
$18,886.87

$87,500.00
$57,750.00

$40,000.00
$48,000.00
$56,000.00

$100,000.00

$389,250.00
$544,950.00
$45,383.50
$18,618.50
$26,765.00
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e Total monthly unassignable labor cost. This item is the
difference between total monthly labor costs and the
summation of labor assigned to specific tasks which are
conducted at the computer center. Assignable tasks
include:

*» issuance posting transmission run costs (section
2¢c);

e 1issuance reconciliation transmission run costs
(section 2f);

¢ issuance reconciliation archiving and summary run
(where applicable) (section 2f);

e issuance reconciliation report reconciliation
(where applicable) (section 2f);

e issuance reconciliation run costs (section 2f);

* POS settlement polling run costs (section 3d);

*» POS settlement file preparation run costs (section
3d);

*« POS settlement file transmigsion run costs
(section 3d); and

*» archiving and report generation run costs (section
3f).

Assignable 1labor for these functions in the county
scenarios 1is based on Reading cost estimates for
comparable tasks. Assignable labor in the two larger
scenarios represent the same percentage of total monthly
labor cost assigned to a task in the countywide
scenario.

e. Environment Costs

* Rent. Total space requirements assumed to be 4,000
square feet (computer room 2,000 sq. ft. and offices
2,000 sq. ftr.). Rent assumed to be $1.42 per square
foot.

¢« Preparation. One-time cost associated with preparing
the computer room for operations (e.g., raising floor,
installing A/C, etc.). Monthly cost represents
amortized total costs ($9,000) over 60 months at 5.0
percent interest.

¢ Utilities., Systems assumed to require approximately 50
KVA per month at $60 per KVA.

e Maintenance (UPS, A/C). Additional requirements assumed
to be $3,000 per year for uninterruptible power source

and $2,100 per year for air conditioning.

¢ Total monthly environment cost. Summation of monthly
costs of rent, preparation, utilities and maintenance.
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f. Total Direct Cost Per Case Month

Summation of monthly <costs for hardware, fixed
communications, software, labor and environment divided
by caseload. The formula used to share the costs in
multiprogram scenarios is described in Section lb above.

g. Indirect Costs

Factors based on Reading demonstration indirect cost estimates and

account for costs other than those described above.

Indirect Cost

¢ Indirect cost rate. Based on the indirect cost rate for
the EBt center during the Reading demonstration.

¢ Monthly indirect cost. Product of the indirect cost
rate and total cost per case month for housekeeping
operations at the computer center.

Total indirect cost per case month. Monthly indirect cost
divided by caseload.

E.5 OTHER FOOD STAMP PROGRAM COSTS

a. Retailer Management

FNS, through its Regional and Field Offices, receives applications
from establishments that wish to participate in the Food Stamp Program,
reviews information and grants or denies authorization, provides information
on Food Staﬁp Program operations and regulations to authorized stores,
monitors reports of store activity and recommends investigations as necessary,

periodically checks on store operations, and handles the close-out procedure
for stores terminating their participation in the program. In addition, the
FNS Compliance Branch conduct investigations of stores suspected of violating

program rules and develops evidence for the sanctioning of violators.

Most of these functions are essentially the same in all systems.

the one important difference is that retailers in an electronic system must be
equipped and must receive training beyond that for the paper system,
Equipment and installation costs were covered in the recipient use of benefits

section so this element covers the general functions and special training.

E-30



Table of Contents

Training Cost

e Total monthly cost. Based on Reading cost estimates for
training new retailers adjusted to reflect differences
in the number of retailers.

General Management Cost

¢ Total monthly cost. Based on Reading cost estimates
adjusted to reflect number of retailers.

Total Cost
Total cost per case month. The sum of total monthly
training and general management costs divided by case-

load. The formula used to share the costs in multiprogram
scenarios is described in section 3a above.

b. Redemption Monitoring

Data on total redemptions by store and by bank are received and
analyzed by the FNS data center in Minneapolis. This function occurs for all
systems. The main difference is that a POS system provides data in machine-
readable form, while the coupon system provices hard copy data that must be
entered. The Reading analysis found that the unit cost of the two procedures
was equivalent because the electronic processing was a small and specialized
part of the operation and could not take advantage of potential economies of
scale. The same assuﬁption will be maintained here, because a system serving
a single city or county 1is probably an equivalent exception to normal
procedures.

* Total monthly cost, Based on Reading cost estimates
adjusted to reflect number of retailers.

¢. Indirect Costs

Based on indirect cost rates estimated for the Compliance B8ranch,
the Administrative Review Office, Minneapolis Data Center, FNS, and PDPW

during the Reading demonstration.



Exhibit E-1

PURE POS SYSTEMS
WITH

DETAILED BREAKDOWN OF OPERATING COSTS*

STANDARD MACNETIC STRIPE AND CHIP CARD ACCESS DEVICES

SYSTEM PARAMETERS

Food stamp caseload
* JInterest rate

1. PROVIDING RECIPIENTS WITH ACCESS DEVICES
a. Raw Card Stock

Card needs

* Total annusl applications

¢ Annual approval rate
Annual number of new FS households

¢ Annual number of damaged cards

* Proportion lost/stolen cards per month
Annual number of lost/stolen cards

Annual number of cards needed
Monthly number of cards needed
| Monthly number of disposable cards needed

£e-3

Card costs
| * Price per blank card
| * Price per blank disposable card

Total cost per case month

b. Equipment for Card Fabrication/Encoding

, Amortized capital costs
*  Nuaber of machines required
* Purchase price
¢ Expected lifetime (wonths)
Monthly amortized capital casts/machine

Maintenance costs
* Monthly maintenance cost/machine

Total monthly cost

Total cost per case month

SYSTEM: POS

STANDARD
CARD TYPE: MAG STRIPE

5300
0.05

4862
0.79
3824
32
0.01
852
4708
392
N/A

$0.40
N/A

$0.013

$8,845.00

§166.92

$70.02
$2316.94

S0.04

POS
STANDARD
MAG STRIPE

130000
0.05

119257
0.79
913799
780
0.01
20904

115483

9624
N/A

$0.30
N/A

$0.02

1
$31,955.00
60

$603.03
$252.98
$856.01

$0.0})

POS
STANDARD
MAG STRIPE

400000
Q.05

31669453
0.79
288612
2400
0.01
64320

3553132

29611
N/A

$0.12
N/A

$0.01

1
$41,530.00
60

$783.72
$328.78
$1,112.50

$0.00

“Operating costs are defined in the text portion of Appendix E. For a
discussion of design, development and implementation costs, see Chapter 5,

Section 12.

CHIP CARD

5300
0.05

4862
Q.79
je24
64
0.0}
852

4740
N/A
$12.00
N/A

$0.89

1
$1,200.00
60

$22.65
$9.50
$32.15

$0.01

Table of Contents

POS
CHIP CARD

130000
0.05

119257
0.79
93799
1560
0.01
20904

116263

9689
N/A

$7.75
N/A

$0.58

20
$1,200.00
60

$22.65
$9.50
$642.91

$0.00

POS
CHIP CARD

400000
0.05

3166945
0.79
288612
4800
0.01
64320

357732

29811
N/A

$6.25
N/A

$0.47

100
$1,200.00
60

$22.65
$9.50
$3,214.55

$0.01




Exhibit E-1
(continued)

c. Comsunications/Postage Costs for Initialization

Communications costs

4 Average cost per connect
Monthly number of initislizations

® Monthly proportion of caseload making queries
Nusher of queariss per month
Communications cost per msonth

Postage cost
* Monthly csrd mailing cost

Total cost per cass msonth

d. Labor tor Fabrication, Initfalization, Training, atc.
4 labor cost psr case wonth
1
w
e~ e. 1Indirect Costs
¢+ Indirect labor cost ratio
Indirect labor cost per case month
& Indirect non-labor cost ratlo
Indirect non-labor cost per case month

Total cost per cass msonth

POS
STANDARD
MAG STRIPE

$0.07
392
0.12
632
$71.69

$0.00

$0.01

$0.45

0.08
$0.04
0,08
$0.01

$0.04

POS
STANDARD
MAG STRIPE

$0.07
9624

0.12
15496
$1,758.37

$0.00

$0.01

$0.45

0.08
$0.04

0.08
$0.00

$0.04

POS
STANDARD
MAG STRIPE

$0.1)
N/A

0.12
47680
$6,198.40

$2,358.40

§o0.02

$0.45

0.06
$0.03
0.06
$0.00

$0.03
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CHIP CARD

$0.07
395
0.12
632
$71.87

$0.00

$0.01

$0.45

0.08
$0.04
0.08
$0.07

$0.11

POS

CHIP CARD

$0.07
9689

0.12
15496
$1,762.92

$0.00

$0.01

50.45

0.08
$0.04
0.08
$0.05

$0.08

Pas

CHIP CARD

$o.

13

29811

0.

12

47680

$10,073.

$o.
$o.

$a.

83

00

0l

45

.06
$0.
.06

$0.
$o.

[ 2]

03

06
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2.

BENEFIT AUTHORIZATION
Issuance Machines

Equipment requiremeants
* Number of machines

Amortized capital costs
¢ Purchase price/machine
¢ Installation cost/machine
¢ Expected lifetime (months)
Monthly axortized capital cost/machine

Maintenance costs
¢ Monthly saintenance cost/machine

Stocking costs
* Monthly stocking cost/machine

Supply costas
* Monthly supply cost/sschine

Environmsent costs

* Monthly space rental cost/machine

¢ Monthly utilities cost/machine
Monthly environment cost/machine

Total cost per case month

Issuance File Creation

Regular fssuance flle creation costs

¢ Cost per regular issuance

¢+  Number of regular issuances/month
Monthly reqgular Issuance cost

Non-recurring jissuance file creation costs

* Cost per non-recurring lssuance

* Number of non-recurring issuances/month
Monthly non-recurring issuance cost

Issuance tape daily delivery fee
* Number of deliveries
Monthly tape delivery cost

Total cost per case month

Exhibit E-1
(continued)

POS
STANDARD
MAG STRIPE

27

$8,000.00
$1,500.00
60
$179.28

$66.67

N/A

$2.50

$300.00
$50.00
$350,00

$3.05

$214.99
2
$429.99

52.11
22
$46.35

$5.00
22
$110.00

$0.11

POS
STANDARD
MAG STRIPE

62

$7,600.00
$1,500.00
60
$171.73

$63.3)

N/A

$2.50

$300.00
$50.00
$350.00

$0.28

$1,054.69
10
$10,546.88

$51.67
22
$1,136.81

$5.00
22
$110.00

$0.09

POS
STANDARD
MAG STRIPE

1587

$6,700.00
$1,500.00
60
$154.74

$55.83

N/A

$2.50

$300.00
$50.00
$350.00

$2.2)

$3,245.19
10
$32,451.94

$158.99
22
$3,497.88

$5.00
22
$110.00

$0.09

Table of Contents

CHIP CARD

27

$9,000.00
$1,500,00
60
$198.15

$75.00

N/A

$2.50

$300.00
$50.00
$350.00

$3.19

$214.99
2
$429.99

$2.11
22
$46.35

$5.00
22
$110.00

$0.11

POS POS

CHIP CARD CHIP CARD

62 1587

$8,600.00 $7,700.00
$1,500.00 $1,500.00

60 60
$190.60 $173.62
$71.67 $64.17
N/A N/A
$2.50 $2.50
$300.00 $300.00
$50.00 $50.00
$350.00 $350.00
$0.29 $2.14

$1,054.69 $1,245.19
10 10
$10,546.88 $32,451.94

$51.67 5158.99

22 22
$1,136.81 $31,497.848
$5.00 $5.00

22 22
$110.00 $110.00
$0.09 $0.09
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c.

Issuance Posting

Transsission run costs

* Average dally transmiseion run cost
Numbay of transmissions runs/month
Monthly transaission run cost

communication coste

+» cossunication cost per transmission
Number of transsissions/month
Monthly cosmunication cost

Total cost per cass month

Coupons (whare sppllicable)
¢ Total cost par case month

Reciplent Access

Transaction costs

* Pproportion of caseload - regular issuance

* Pproportion of caseload - non-recurring issuance

* proportion of issuances not picked up
Number of thly 4 tr tions

+ Proportion of caselosd making balance inquiries

* proportion of cassload trying unsuthorired access
Musber of other monthly transactions

* Coat per transsction
Total monthly tramsaction coste

Total cost per case wmonth

Exhibit E-1
(continued)

POS
STANDARD
MAG STRIPE

$78.29
' 2

2
$1,722.35

$0.81
22
$17.82

$0.3)

N/A

1.00
0.06
0.09
5155
2.61
0.25

15225

$0.00

$0.00

$0.00

POS
STANDARD
MAG STRIPE

$142.08
22
$3,12%.86

$1.86
22
540.92

$0.02

N/A

POS
STANDARD
MAG STRIPE

$201.35
22
$4,429.73

$194.90
22
$4,287.76

$0.02

N/A

1.00
0.06
0.09
389080
2.6)
0.25
1149080
$0.00
§0.00

§0.00

Table of Contents

POS

CHIP CARD

$78.29
22
$1,722.35

$0.81
22
$17.82

$0.33

N/A

1.00
0.06
0.09
5155
2.63
0.25
15225
$0.00
$0.00

$0.00

POS

CHIP CARD

$142.08
22
$3,12%.86

$1.86
22
$40.92

$0.02

N/A

1.00
0.06
0.09
126451
2.63
0.25
373451
$0.00
$0.00

$0.00

POS

CHIP CARD

$201.35
22
$4,429.7

$194.90
22
$4,287.76

$0.02

N/A

1.00
0.06
0.09
189080
2.62
0.25
1149080
$0.00
$0.00

$0.00
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.

Issuance Reconciliation

Transmission run costs

¢ Average daily transmission cost
Number of transaissions/month
Total monthly transmission run costs

Communication costs

¢+ communication cost per transmission
Number of transmissions/month
Total wonthly communication cost

Archiving and Summary runs (applicable in coupon scenarios only)

¢ Monthly archiving and summary run cost

Report reconciliation costs (where applicable)
* Monthly manual reconciliation cost

Reconciliation run costs
* Honthly reconciliation run cost

Total cost per case month

Indirect Costs
Indirect cost ratlos
& Indirect cost ratjo (computer center functions)
* Indirect cost ratio (state functions)
Monthly indirect cost

Total cost per case month

Exhibit E-1
(continued)

POS
STANDARD
MAG STRIPE

$104.94
22
$2,308.68

$0.00
22
$0.00

N/A
N/A

$815.11

$0.59

.08
.06

oC

$1,718.28

$0.32

POS
STANDARD
MAG STRIPE

$190.45%
22
$4,189.96

$0.00
22
§0.00

N/A

N/A

$1,479.32

$0.04

0.08
0.06

$4,355.94

$0.03

POS
STANDARD
MAG STRIPE

$269.089
22
$5,937.69
$186.080
22

$4,109.70
N/A
N/A

$2,096.238

$0.0)

0.08
0.06

$75,403.74

$0.19

Table of Contents

CHIP CARD

$104.94
22
$2,308.68
$0.00

22
$0.00

N/A
N/A

$815.11

$0.59

0.08
0.06

$1,777.05

$0.34

POS POS

CHIP CARD CHIP CARD

$190.45 $269.89
22 22
$4,189.96 $5,917.69

$0.00 $186.80
22 22
$0.00 $4,109.70

N/A N/A

N/A N/A

$1,479.32 $2,096.38

$0.04 $0.03
0.08 0.08
0.06 0.06

5$4,490.87 $78,857.63

$0.03 $0.20
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3.

RECIPIENTS USE OF BENEFITS
Store Fquipwent

Equipsent requirements

+ Number of one-terminal stores

¢ Huaber of multi-terminal stores

*  Average nusber of tersinale
Number of POS terminals

* pumber of balance inquiry tersinals
Numbar of ‘samsa) transactjon recorders

POS terminals
*  Purchise price/terminal
¢ Installation cost/terminal
¢ Expecited 1itetime (months)
Monthly awortleed capital cost/terminal

POS terminal ‘maintensance costs
* MNonthly maintanance cost/terminal

Balance inquiry terminals
* purchass price/terainal
¢ Expected lifetime
Monthly asortized coat per terminal

Balance inquiry terminal maintenance costs
¢ Monthly maintenance cost/machine

Manual tramsaction recorder
*  Purchase Price
* Expacted lifetime
Monthly amortlzed coat/recorder

Supply coste
* Monthly supply costs {overall)

Number of POS purchasss
*  Ave. b POS purch by non-FS/month
* Ave. number POS purchases by FS-only/month

Total cost per case month

Exhibit E-1
(continued)

POS
STANDARD
MAG STRIPE

143
30
6.05
324
12
143

$678.00
$50.00
36
$21.82

$5.65

$220.00
60
$4.15

$1.83

$330.00
L

(]
$6.23
$399.01
N/A
8.05%

$1.94

POS
STANDARD
MAG STRIPE

2976
402
4.14
4640
343
2976

$565.00
$50.00
36
$18.43

$4.71

$150.00
6

0
$2.8)
$1.2%

$317.00
60
$5.98

$5,714.29
N/A

8.05

$1.02

POS
STANDARD
MAG STRIPE

6529
1623
6.36
16851
1330
6529

$427.00
$50.00
36
$14.30

$3.56

$13%.00
60
$2.55

$1.13

$191.00
60
$3.60

$20,752.46
N/A
8.05

$0.88

Table of Contents

POS

CHIP CARD

143
3o
6.05
324
12
1432

$748.00
$50.00
36
$23.92

$6.23

$300.00
60
$5.66

$2.50

$430.00
60
$8.11

$399.01
N/A
.05

§2.16

POS
CHIP CARD

2976
402
4,14
4640
343
2976

$635.00
$50.00
36
$20.53

$5.29

$200.00
60
$1.177

$1.67

$417.00
60
$7.87

$5,714.29
N/A

8.05

$1.16

POs

CHIP CARD

6529
1623
6.16
16851
1330
6529

$497.00
$50.00
16
$16.19

$4.14

$165.00
60
$3.11

51.218

$291.00
60
$5.49

§20,752.46
N/A
8.05

$1.02
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b.

c.

Exhibit E-1
(continued)

POS
STANDARD
MAG STRIPE
Other Terminals
(assume no cost implications for the Yood Stamp Program)
Transaction Costs
Electronic transaction costs
* Cost per electronic transaction $0.00
* Number of purchase transactions/household 8.05
¢ MNumber of credit transactions/household 0‘04
* Number of balance inquiries/household 2.63
¢ Number of rejections/household 0'25
(bad PIN, insufficient balance, etc.) ’
Number of monthly transactions/household 10.97
Monthly electronic transaction cost S0.00
Manual transaction costs
4« Cost per manual transaction
* Failure rate $0.63
* Number of purchase transactions 0.00195
Number of manual transactions 42665
Monthly manual transaction cost 8
$52.31
ta st
Total co per case month s0.01
Settlement Cost
Coupon settlement costs (vhare spplicable)
* Total monthly coupon settlement costs Ny
A
POS settlement costs
* Coat per polling run
+ Communication cost per polling run $9.03
Total monthly polling run cost $16.25
¢ Cost per file preparation run $758.49
Total monthly file preparation run $9.03
4 Cost per tranasission $270.99
Total monthly transmission cost $32.09
* ACH and vire transfer fees per run $706.01
Total monthly mettlement fees 547.69
Total wmonthly POS settlement coste $1,049.07
$2,784.57

Total cost per case month
$0.53

POS
STANDARD
MAG STRIPE

$0.00
B.05
0.04
2.6)
0.25

10.97
$0.00

$0.63
0.00195
1046500
2041
$1,283.18

$0.01

N/A

$16.39
$232.00
$7,451.82
$16.39
$491.82
§568.24
$1,281.33
$931.10
$20,484.19
$29,709.15

$0.2)

POS
STANDARD
MAG STRIPE

$0.00
8.0%
0.04
2.63
0.25

10.97
$0.00

$0.63
0.00195
3220000
6279
$3,948,.24

$0.01

N/A

$23.23
$1,922.70
$58,377.95
$23.2)
$696.97
$82.54
$1,815.80
$2,246.99
$49,433.7)
$110,324.44

$0.20

Table of Contents

POS

CHIP CARD

$0.00
8.05%
0.04
2.63
6.25

10.97
$0.00

$0.6)
0.00195
42665
83
$52.31

$0.01

N/A

$9.03
$16.25
$758.49
$9.0)
$270.99
$32.09
$706.01
$47.69
$1,049.07
$2,784.57

$0.53

POS

CHIP CARD

$0.00
8.05
0.04
2.63
0.25

10.97
$0.00

$0.63
0.00195
1046500
2041
$1,283.18

$§0.01

N/A

$16.139
§232.00
$7,451.82
$16.39
5491.82
$58.24
$1,281.33
$931.10
$20,484.19
$29,709.15%

$0.2)

POS

CHIP CARD

$0.63
0.00195
3220000
6279
$3,948.24

$0.01

N/A

$231.23
$1,922.70
$58,377.95
$21.23
$696.97
582.54
$1,815.80
$2,246.99
$49,431.7)
$110,324.44

$0.28
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Settlement Reconciliation Cost

reconciliation costs
¢ Cost par reconciliation run

Total reconciliation run cost per month

Total cost per casa month
Archiving and Report Generation Costs

* Cost per run

Yotal monthly archiving/raport run cost

Total cost per case month

Handling Recipient Balance Problems

* Labor cost
* Eguipwent cost

Total cost per case sonth

Handling Grocer Problems

¢ labor cost
* Equipment cost

Total cost per case month

Indirect Cost

Indirect cost rates

* Ipdirect cost rate {(computer center)

¢ Indlirect cost rate {etate/local)
Total monthly indirect cost

Total cast per case month

Exzhibit E-1
{continued)

POS
STANDARD
MAG STRIPE

$41.53
$913.63

$0.17

$7.71
$231.37

$0.04

$272.74
$%.82

$0.0%

$2,824.21
$60.23

$0.54

0.08
0.08
$1,457.77

$0.28

POS
STANDARD
MAG STRIPE

$75.37
$1,658.12

$0.01

$14.00
$419.90

$0.00

$6,689.75
$116.33

$0.0%

$5,640.42
$1,204.65

$0.05

0.08
0.08
$15,076.19

$0.12

pOoS
STANDARD
MAG STRIPE

$106.81
$2,149.76

$0.01

$19.83
$595.05

$0.00

$20,583.85
$357.9%

$0.05

$13,631.11
$3,706.62

$0.04

0.08
0.06
$41,826.38

$0.10
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CHIP CARD

$41.53
$913.63

$0.17

$7.71
$231.37

$0.04

$272.74
$5.82

$0.05

$2,824.21
$60.23

$0.54

0.08
0.08
$1,556.130

$0.29

CHIP CARD

$75.17
$1,658.12

$0.01

$14.00
$419.90

$0.00

$6,689.7%
$116.32

$0.05

§5,648.42
$1,204.65

$0.05

0.08
0.08
$16,643.31

$0.13

CHIP CARD

$106.81
$2,349.76

$0.01

$19.8)
$595.0%

$0.00

$20,583.85
$157.95%

$0.05

513,631.11
$3,706.62

$0.04

0.08
Q.06
$46,783.01

$0.12
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b. Redemption Monitoring
4 ‘Total monthly cost

Total cost per case month

c. Indirect Costs

Indirect labor costs
¢ Indirect cost rate (Compliance Branch}
¢ Indirect cost rate (Adsinistrative Review Office)
* Indirect cost rate {(Minneapolis Data Center)
s Indirect cost rate (FNS)
¢ Indirect cost rate (PDPW/OIS)
Monthly indirect non-labor cost

Total cost par case month

TOTAL SYSTEM OPERATING COST PER CASE MONTH

Exhibit E-1
(continued)

POS
STANDARD
MAG STRIPE

$6850.12

$0.16

0.12
0.01
0.01
0.27
0.06
$28.09

$0.01

T -

$15.97

Table of Contents

Pos POS POS POS
STANDARD STANDARD

MAG STRIPE MAG STRIPE CHIP CARD CHIP CARD

$20,852.00 $64,160.00 $8%0.12 $20,852.00

$0.16 $0.186 $0.16 $0.16

0.12 0.12 0.12 0.12

0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01

0.27 0.27 0.27 0.27

0.06 0.06 0.06 0.06

$689.00 $2,120.00 $28.09 $689.00

$0.01 $0.01 $0.01 $0.01

$3.35 $5.09 $17.25 $4.12

POS
CHIP CARD

$64,160.00

$0.16

0.12
0.01
0.01
0.27
0.06
$2,120.00

$0.01

e e

$5.88
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SYSTEM PARAMETERS

1.

Food stamp caseload
Interest rate

PROVIDING RECIPIENTS WITH ACCESS DEVICES
Raw Card Stock

Card needs

* Total annual applications

¢ Annual approval rate
Annual number of nawv FS households

* Annual nuasber of damaged cards

* Proportion lost/stolen cards per month
Annual number of lost/stolen cards

Annual number of cards needed
Monthly number of cards needed
Monthly number of disposable cards needed

Card costs
* Price per blank card
* Price per blank disposable card

Total cost per case month

Equipment for Card Fabrication/Encoding

Amort jzed capital costs
¢ Number of machines required
* Purchase price
¢ Expected ljifetise (monthas)
Monthly amortized capital costs/machine

Maintenance costs
¢ Monthly maintenance cost/machine

Total monthly cost

Total cost per cass month

Exhibit E-2

DETAILED BREAKDOWN OF OPERATING COSTS

PURE POS SYSTEMS
WITH

LASER AND TOKEN CARD ACCESS DEVICES
>

SYSTEM: POS

CARD TYPE: LASER CARD
5300
0.05

4862
0.79
3824
64
0.01
852

4740

395
N/A

$10.00
N/A

$0.75

1
$4,500.00
60

$84.92
$35.6)
$120.55

$0.02

POS
LASER CARD

130000
0.05

119257
0.79
93799
1560
0.01
20904

116263

9689
N/A

$2.50
N/A

$0.19

20
$4,500.00
60

$84.92
$35.63
$2,410.91

$0.02

POS
LASER CARD

400000
0.05

3166945
0.79
288612
4800
0.01
64120

357732

29811
N/A

$1.50
N/A

$0.11

100
$4,500.00
60

$84.92
$15.6)
$12,054.56

$0.03
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TOKEN CARD

5300
0.05

4862
0.79
Jez4
32
0.01
852

4708

392
6519

$0.40
$0.45

$0.58

1
$8,845.00
60
$166.92
§70.02
$236.94

$0.04

POS
TOKEN CARD

130000
0.05

119257
0.79
93799
780
0.01
20904

115483

9624
159900

$0.30
$0.35

$0.45

$31,955.00
66

$603.0)
$252.98
$856.01

$0.01

POS
TOKEN CARD

400000
0.05

166945
0.79
288612
2400
0.01
64320

3155332

29611
492000

$0.12
$0.20

$0.25

1
541,530.00
60

$783.72
$328.78
$1,112.50

$0.00
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C.

d.

communications/Postage Costs for Initialization

Communications costse

& Aversge cost per connect
Monthly nusber of initializations

+ Monthly proportion of casslosd making queries
Number of queries per month
Communlcations cost per month

Fostage cost
¢ monthly card malling cost

Total cost per cass month

Labor for Fabrication, Initializstion, Training, etc.

& Labor cost per case month

Indirect Costs

» Indirect labor cost ratio
Indirect labor cost per case month

»  Indirect non-labor cost ratio
Indirect non-labor cost per case month

Total cost per case wonth

Exhibit E-2
(continued)

LASER CARD

$0.07
395
0.12
632
$71.87

$0.00

$0.01

$0.45

0.08
$0.04
0.08
$0.06

$0.10

POS

LASER CARD

$0.07
9689

0.12
15496
$1,762.92

$0.00

$0.01

$0.45

0.08
$0.04
0.08
$0.02

$0.05

POS
LASER CARD

$0.13
29811

0.12

47680
$10,073.83

$0.00

$0.03

$0.45

0.06
$0.03

0.06
$0.01

$0.04

Table of Contents |

POS
TOKEN CARD

$0.07
192
0.12
632
$71.69

$0.00
$0.01

$0.45

0.08
$0.04
0.08
$0.05

$0.09

POS POS

TOKEN CARD TOKEN CARD

$0.07 $0.13
9624 N/A
0.12 0.12
15496 47680

$1,758.37 $6,198.40

$0.00 $2,358.40

$0.01 $0.02
$0.45 50.45
0.08 0.06
$0.04 $0.03
0.08 0.06
$0.04 $0.02
$0.07 $0.05
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2.

BENEFIT AUTHORIZATION
Issuance Machines

Equipment requiremants
*  Numaber of machines

Amortized capital costs
¢ Purchase price/machine
* Installation cost/machine
* Expected lifetime (months)
Monthly amortized capital cost/machine

Maintenance costs
* Monthly maintenance cost/machins

Stocking costs
¢ Monthly stocking cost/machine

supply costs
¢ Monthly supply cost/machine

Environment costs

¢ Monthly space rental cost/machine

¢ Monthly utilities cost/machine
Monthly environsent cost/machine

Total cost per case month

lssuance File Creation

Regular issuance file creation costs

* Cost per regular issuance

4 HNuamber of regular issuances/month
Monthly regular lssuance cost

Non-recurring {ssuance file creation costs

* Cost per non-recurring jssuance

# Number of non-recurring issuances/month
Monthly non-recurring issuance cost

Issuance tape daily delivery fee
* Number of deliveries
Monthly tape delivery cost

Total cost per case month

Exhibit E-2
(continued)

POS

LASER CARD

2?

$9,000.00
$1,500.00
60
$198.15

$75.00
N/A
$2.50

$300.00
$50.00
$150.00

$3.19

$214.99
2
$429.99
$2.11
22
$46.3%
$5.00
22
$110.00

$0.11

POS

LASER CARD

62

$8,600.00
$1,500.00
60
$190.60

$71.67

N/A

$2.50

$300. 00
$50.00
$3150.00

$0.29

$1,054.69
10
$10,546.88

$51.67
22
$1,136.81

$5.00
22
$110.00

$0.09

POS

LASER CARD

1587

§7,700.00
$1,500.00
60
$173.62

$64.17

N/A

$2.50

$300.00
$50.00
$350.00

$2.34

$1,245.19
10
$32,451.94

$158.99
22
5$3,497.88

$5.00
22
$110.00

$0.09

POS

TOKEN CARD

27

$45,000.00
$1,500.00
60

$877.51

$375.00
$25.00
$2.50

$300.00
$50.00
$150.00

$8.30

$214.,99
2
$429.99
$2.11
22
$46.35%
$5.00
22
$110.00

$0.11

Table of Contents

POS POS

TOKEN CARD TOKEN CARD

62 1587

$35,000.00 $30,000.00
$1,500.00 $1,500.00

60 60
$688.80 $594.44
$291.67 $250.00

$25.00 $25.00
$2.50 §2.50
$300.00 $300.00
$50.00 $50.00
$350.00 $3150.00
$0.65 $4.85

$1,054.69 $3,245.19
10 10
$10,546.88 532,451.94

$51.67 5158.99

22 22
$1,1%6.81 $3,497.88
$5.00 $5.00

22 22
$110.00 $110.00
$0.09 $0.09
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c.

Issuance Posting

Transmisaion run costs

4 Average daily transmission run cost
Nusber of transmissions runs/month
Monthly transmission run cost

Communication costa

¢ Communication cost per transmission
Husber of traneaissions/month
Monthly communicstion cost

Totel cost per casa month

Coupons - (where aspplicable)
4 Totsl cost par case month

Recliplent Access

Transaction costs

* Proportion of cassload -~ reqular lasuance

+ Proportion of caseload -~ non-recurring jssuance

*  Proportion of jssuances not picked up
Number of monthly issuance transactions

*  Proportion of caseload making balance inquiries

*  Praportion of caseload trylng unauthorized access
Number of other monthly transactions

* Cost per transaction
Total monthly transaction costs

Total cost par case month

Exhibit E-2
(continued)

POS

LASER CARD

$78.29
22
$1,722.35

$0.81
22
$17.82

$0.33

N/A

1.00
0.06
0.09
5155
T 2.63
0.25
15225

$0.00

$0.00

Pas

LASER CARD

$142.08
22
$3,125.86

$1.86
22
$40.92

$0.02

N/A

1.00
0.06
0.09
12645}
2.63
0.25
373451

$0.00

$0.00

POS

LASER CARD

$201.35
22
$4,429.73

$194.90
- 22
$4,287.76

$0.02

N/A

1.00
0.06
0.09
318%080
2.63
0.2%
1149080

$0.00

$0.00

Table of Contents

POS POS POS

TOKEN CARD TOKEN CARD TOKEN CARD

$768.29 $142.08 $201.35
22 22 22
$1,722.35 $3,125.86  $4,429.73
$0.81 $1.86 $194.90
22 22 22
$17.82 $40.92 $4,287.76
$0.33 $0.02 $0.02
N/A N/A N/A
1.00 1.00 1.00
0.06 0.06 0.06
.09 0.09 0.09
51%5 126451 389080
2.63 2.63 2.63
0.25% 0.25 0.25
1522% 3173451 1149080
$0.00 $0.00 $0.00
$0.00 $0.00 $0.00
$0.00 $0.00 $0.00
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f.

Exhibit E-2
(continued)

POS
Issuance Reconciliation LASER CARD
Transmission run costs
# Average dally transmission cost
Number of transmissions/month $104.94
Total monthly transmission run coste 22
$2,308.68
Communication costs
¢ Communication cost per transaission
Number of transaissions/sonth $0.00
Total monthly communication cost 22
$0.00
Archiving and Summary runs (applicable In coupon scenarios only)
* Monthly archiving and summary run cost
H/A
Report reconciliation cosats (whare spplicable) /
*+ Monthly manual reconciliation cost
N/A
Reconciliastion run costs /
¢ Monthly reconciliation run cost
a1s.
Total cost per case month $815.11
$0.59
Indirect Coats
Indirect cost ratios
* Indirect cost ratio (cosputer center functions)
*» Indirect cost ratio (state functions) 0.08
Monthly indirect cost 0.06
$1,777.0%

Total cost per case month
$0.34

POS

LASER CARD

$190.4%
22
$4,189.96

$0.00
22
$0.00

N/A

N/A

$1,479.32

$0.04

0.08
0.06

$4,490.87

$0.03

Pos

LASER CARD

$269.

$5,937.

$186.

$4,109.

89
22
69

80
22
70

N/A

N/A

$2,096.

$o.

0.
Q.

$78,857.

$0.

k1)

03

os
06

63

20

Table of Contents

POS
TOKEN CARD

$104.94
22
$2,308.68

$0.00
22
$0.00

N/A

N/A

$815.11

$0.59

$3,946.47

$0.74

POS POS

TOKEN CARD TOKEN CARD

$190.45 $269.89

$4,189.96 $5,937.69

$0.00 $186.80
22 22
$0.00 $4,109.70

N/A N/A

N/A N/A

$1,479.32 $2,096.38

$0.04 §0.03
0.08 0.08
0.06 0.06

$8,177.15 $159,053.42

$0.06 $0.40
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3.

RECIPIENTS USE OF BENEFITS
Store Equipment

Equipment requirements

&  jNumber of bne-terminal stores

¢  MNumber of multi-terminal stores

¢  Average number of terminals
Number of POS terminals

# Number of balance inquiry terminale
Number of manual transaction recorders

POS terwminals
*  Purchase price/terninal
* Inmtallation cost/terminal
s Expacted lifetime (months)
Monthly smortiszed capital cost/terminal

POS tursinal malntenance costs
* Monthly maintenance cost/tersinal

Balance inquiry terminale
*  purchase price/terminal
*  Expected lifetime
Monthly amortized cost per tarsinal

Balsnce inquiry tersinal maintenance costs
* Monthly maintenance cost/machine

Manusl transsction recorder
¢  Purchase Price
* Expected lifetime
Monthly awortized cast/recorder

Supply coats
* Monthly supply costs (overall)

Number of POS purchases
*« Ave. number POS purchases by non-Fs/month
* Ave. numbar POS purchases by P5-only/month

Total cost par csse month

Exhibit E-2
(continued)

POS

LASER CARD

14)
3o
6.05
324
12

$1,000.00
$50.00

16

$31.47

$68.33

$9500.00
60
$16.98

$7.50

N/A
N/A
N/A

$199.01
N/A
B.05

$2.56

POS

LASER CARD

2976
402
4.14
4540
343

$860.00
$50.00
36
$27.27

$7.17

$760.00
60
$14.34

$6.13)

H/A
N/A
N/A

$5,714.29
/A

B.05

$1.1)

POS

LASER CARD

6529
162)
6.16
16851
1130

$684.00
$50.00
36
$22.00

$5.70

$584.00
60
$11.02

$4.87

N/A
N/A
N/A

$20,752.46
N/A
8.05

$1.27

Table of Contents

TOKEN CARD

143
a0
6.05
324
12
N/A

$1,500.00
$50.00

36

$46.45

$12.50

$400,00
60
$7.95

$3.33

N/A
N/A
N/A

$399.01
N/A

8.05

$3.70

POS Pos

TOKEN CARD TOKEN CARD

2976 6529
402 1623

(Y 6.36

4640 16851

343 1330

N/A N/A
$1,200.00 $1,000.00
$50.00 550,00

36 36

$317.46 $31.47
$10.00 $8.31
$380.00 $300.00
60 60

$7.17 $5.66
$3.17 $2.50

N/A N/A

N/A N/A

N/A N/A

$5,714.29 $20,752.46

N/A N/A
8.05 8.05
$1.77 $1.76
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b.

c.

Exhibit E-2
(continued)

POS
LASER CARD
Other Terminals
(assume no cost implications for the Food Stamp Program)
Transaction Costs
Electronic transaction costs
¢ Cost par electronic transaction $0.00
¢ Number of purchase transactions/housshold 8.05
¢ Number of credit transactions/household 0.04
* Number of balance inquiries/household 2.63
* Number of rejections/household 0.25
(bad PIN, insufficient balance, etc.) ‘
Number of monthly transactions/household 10.97
Monthly electronic transaction cost )
$0.00
Manual transaction costs
*+ Cost per manual transaction
¢ Fallure rate $0.63
* Number of purchase transactions 0.00195
Nusber of manual transactions 42665
Monthly manual transaction cost 81
. $52.31
Total cost per case month
$0.01
Settlement Cost
Coupon settlement costs (where applicable)
¢ Total mor.thly coupon settlement costs .
POS settlement coats
¢ Cost per polling run
¢ Coammunication cost per polling run $9.03
Total monthly polling run cost $16.25
* Cost per file preparation run $758.49
Total monthly file preparation run $9.03
¢ Cost per transmission $270.99
Total monthly transmission cost $312.09
* ACH and wire transfer fees per run $706.01
Total monthly settlement fees $47.69
Total monthly POS settlement coste $1,049.07
$2,784.57

Total cost per cass month
$0.53

POS

LASER CARD

5$0.00
8.05
0.04
2.63
0.25

10.97
$0.00

$0.63
0.00195
1046500
2041
$1,283.18

$0.01

N/A

$16.19
$232.00
$7,451.82
$16.39
$491.82
$58.24
$1,281.3)3
$931.10
$20,484.19
$29,709.15%

$0.23

POS

LASER CARD

$0.00
8.05
0.04
2.63
0.25

10.97
$0.00

$0.63
0.00195
3220000
6279
$3,948.24

$0.01

N/A

$23.23
$1,922.70
$58,377.95
$23.2)
$696.97
$82.54
$1,815.80
$2,246.99
$49,433.73
$110,324.44

$0.28

Table of Contents

POS

TOKEN CARD

$0.00
8.05
0.04
2.63
0.25

10.97
$0.00

$0.63
0.00195
42665
83
$52.31

$0.00

N/A

$9.03
$16.25
$758.49
$9.0)
$270.99
$32.09
$706.01
$47.69
$1,049.07
$2,784.57

$0.53

POS

TOKEN CARD

$0.00
8.05
0.04
2.6)
Q.25

10.97
$0.00

$0.61
0.00195
1046500
2041
$1,283.18

$0.c0

N/A

$16.19
$232.00
$7,451.82
$16.39
$491.8B2
$58.24
$1,281.33
$931.10
$20,484.19
$29,709.15

$0.23

POS

TOKEN CARD

.00
.05
.04
.63
.25

oONODO

10.97
$0.00

$0.63
0.00195
3220000
6279
$3,948.24

$0.00

N/A

$23.21
$1,922.70
$58,377.95
$23.2)
$696.97
$82.54
$1,815.80
$2,246.99
$49,433.7)
5110,324.44

$0.28
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Settlement Reconcillation Cost
Reconciliation costs
+ Cost per reconcilistion run
Total reconciliation run cost per month
Total cost per cass month
Archiving and Report Generstion Costs

# Cost psr run
Total sonthly erchiving/report run cost

" Total cost per case month

Handling Recipient Balance Problems

*  Labor cost
*  Pqulpeent coet

Total cost per case month

Hardling Grocer Problems

& Labor cost
* Equipwent cost

Total cost per case month

Indirect Cost

Indirect cost rates

*  Indirect cost rate (cosputer center)

* Indirect cost rate (stete/local)
Total monthly indirect cost

Total cost pear case month

Exhibit E-2
(continued)

LASER CARD

$41.5)
$913.6)

$0.17

$7.71
$231.37

$0.04

$272.74
$5.82

$0.05

$2,824.21
$60.23

50.54

. 0.08
: 0.08
$1,739.29

$0.32

LASER CARD

$75.37
$1,658.12

$0.01

$14.00
$419.90

$0.00

$6,689.75%
$116.33

$0.05

$5,648.42
$1,204.65

$0.05

0.08
0.08
$18,487.25

50.14

LASER CARD

$106.81
$2,349.76

$0.01

$19.83
$595.0%

$0.00

$20,583.85
$357.95

$0.05

$13,631.11
$3,706.62

$0.04

0.08
0.06
$55,243.68

$0.14

Table of Contents

TOKEN CARD

§41.%)
$913.6)

$0.17

$7.7M
$231.37

$0.04

. $272.74
$5.82

$0.05

$2,824.21
$50.2)

$0.54

0.08
0.08
$2,246.26

$0.42

POS POS

TOKEN CARD TOKEN CARD

$75.37 $106.81
$1,658.12 $2,349.76
$0.01 $0.01
$14.00 $19.83
$419.%0 $595.05
$0.00 $0.00

$6,689.75 $20,%83.85
$116.33 $3157.95

$0.05 $0.05

$5,648.42 $513,631.11

§1,204.65 $3,706.62
$0.05 $0.04
0.08 0.08
0.08 0.06

$23,196.89 $71,1383.97

$0.18 $0.18
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4.

b.

C.

d.

5.

HOUSEKEEPING OPERATIONS AT THE CONMPUTER CENTER

Hardware Costs
¢ Purchase price
* Expected lifetime (months)
Total monthly amortized hardware costs

Software Costs
+ Monthly maintenance fes

Fixed Communications Costs
¢ Monthly line costs
* Hardware purchase and installation of comsunications equipmen
¢ Expected lifetime (months)
Total monthly cost

Labor Costs
¢ Total wmonthly labor cost
* Total monthly unaseignable labor cost

Environment Costs
Rent
Preparation
utilities
Maintenance (UPS, A/C)
Total monthly environsent cost

> 5 % % »

Total direct cost per case month

Indirect Costs

Indirect cost

¢ Indirect cost rate
Monthly indirect cost

Total indirect cost per case month

Other Food Stamp Program Costs
Retajler Management

Training coat
* Total monthly cost

General management cost
* Total monthly cost

Total cost per case month

Exhibit E-2
(continued)

POS

LASER CARD

$529,635.00
60
$9,994.87

$2,000.00

$219.10
$24,400.00
36

$950.39

$17,645.83
$10,406.70

$5,666.00
$1,698.41
$3,000.00
$425.00
$10,789.41

$6.44

0.08
$2,731.31

$0.52

$182.85

$1,421.46

$0.30

POS

LASER CARD

$586,770.00
60
$11,073.07

$2,000.00

$1,439.80
$73,200.00
16
$3,631.67

$32,025.00
$18,806.87

$5,666.00
$1,698.41
$3,000.00
$425.00
$10,789.41

§0.36

0.08
$3,710.64

$0.0)

$4,485.00

$34,866.00

$0.130

POS

LASER CARD

$596,770.00
60
$11,261.79

$2,000.00

$7,696.10
$146,600.00
36
$12,089.8)

$45,181.33
$26,765.00

$5,666.00
$1,698.41
$3,000.00
$425.00
$10,789.41

$0.16

0.08
$5,032.48

$0.01

$13,800.00

$107,280.00

$0.30

POsS

TOKEN CARD

$529,635.00
60
$9,994.87

$2,000.00

$219.10
$24,400.00
36

$950.39

$17,645.83
$10,406.70

$5,666.00
$1,698.41
$3,000.00
$425.00
$10,789.41

$6.44

0.08
$2,731.01

$0.52

$182.85

$1,421.46

$0.30

Table of Contents

POS

TOKEN CARD

$586,770.00
60
$11,073.07

$2,000.00

$1,439.80
$73,200.00
36
$3,633.67

$312,025.00
$18,886.87

$5,666.00
$1,698.41
$3,000.00
$425.00
$10,789.41

§0.36

0.08
$3,710.64

$0.0%

$4,485.00

$34,0866.00

$0.130

POS

TOKEN CARD

$596,770.00
60
$11,261.79

$2,000,00

$6,906.10
$146,600.00
36
$11,299.83

$45,383.1)
$26,765.00

$5,666.00
$1,698.41
$3,000.00
$425.00
$10,789.41

$0.16

0.08
$4,969.28

$0.01

$13,800.00

$107,280.00

$0.30




b.

Radesption Monitoring

Total monthly cost

Total cost per case month

Indirect Costs

Indirect labor costs

[ ]
[ ]
*
[ ]

Indirect cost rate (Compliance Branch)

Indirect cost rate (Adminiatrative Review Office)
Indirect cost rate (Minneapolis Data Center)
indirsct cost rate (FNs)

Indirect cost rate (PDPW/018)

Monthly indirect non-labor cost

Total cost per case month

TOTAL BYSTEM OPERATING COST PER CASE MONTH

Exhibit E-2
{continued)

Table of Contents

POS POS POS POS POS
LASER CARD LASER CARD LASER CARD TOKEN CARD TOKEN CARD
$850.12 $20,852.00 $64,160,00 $850,12 $20,852.00
$0.16 $0.16 $0.16 $0.16 $0.16
0.12 0.12 0.12 0.12 0.12
0.01 0.01 0.0} 0.01 0.01
0.01 0.01 0.0} 0.01 0.01
0.27 0,27 0.27 0.27 0.27
0.06 0.06 0.06 0.06 0.06
$28.09 $689.00 $2,120.00 $28.09 $689 .00
$0.01 $0.01 $0.01 $0.01 $0.01
$17.55% $3.89 $5.78 $24.15 $5.02

POS

TOKEN CARD

5$64,160.00

$0.16

Wermmaz e

$9.12
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Exhibit E-3

DETAILED BREAKDOWN OF OPERATING COSTS

PURE POS SYSTEMS

CHIP CARD ACCESS DEVICE USING TELEPHONY ISSUANCE AND
NON-STANDARD MAGNETIC STRIPE ACCESS DEVICE USING MAIL-OUT ISSUANCE

SYSTEM PARAMETERS

1.

Food stamp caseload
Interest rate

PROVIDING RECIPIENTS WITH ACCESS DEVICES
Raw Card Stock

card needs

¢ Total annual applications

* Annual approval rate
Annual nupber of new FS households

* Annual nushar of damaged carda

*+ proportion lost/stolen cards per sonth
Annual numbér of lost/stolen cards

Annual number of cards needed
Monthly numsber of cards needed
Monthly nusber of disposable cards needed

Card costs
* Pprice per blank card
* Price per blank disposable card

Total cost per case month

Equipment for Card Fabrication/Encoding

Amortized capital costs
*  Number of machines required
* Purchase price
* Expscted lifetime (months)
Monthly amortized capital costs/machine

Maintenance coats
* Monthly maintenance cost/machine

Total monthly cost

Total cost per case wonth

SYSTEM:

CARD TYPE:

POS

MA1L-OUT
NS MAG CARD

5300

0.

05

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
5618

N/A

$1.
$1.

$10,845.

5204

$85.
$290.

$0.

34

42

00
60

.66

86

51

a5

POS
MAIL-OUT
NS MAG CARD

130000
0.05

N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
137800

N/A
$0.15

$0.16

1
$33,955.00
€0

$640.77
$268.81
$909.58

50.01

POS
MAIL-OUT
NS MAG CARD

400000
0.05

N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
424000

N/A
$0.13

$0.14

1
$43,530.00
60

5821.46

~

$344.61
$1,166.08

$0.00

POS
TELEPHONY
CHIP CARD

5300
0.05%

4862
0.79
3824
64
0.01
852

4740

39S
N/A

$12.00
NSA
$0.89

b
$1,200.00
60

$22.65
$9.50
$32.1%

$0.01

Table of Contents

POS POS
TELEPHONY TELEPHONY
CH1P CARD CH1P CARD

130000 400000
0.05 0.05
119257 166945
0.79 0.79
91799 2688612
1560 4800

0.01 0.01
20904 64320
116263 357732
9689 29811

N/A N/A

$7.75 $6.25

N/A N/A

$0.58 50.47

20 100
$1,200.00 $1,200.00
60 60

$22.65 $22.65
$9.50 $9.50

$642.91 $),214.55

$0.00 $0.01
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C.

a.

Exhibit E-3
{continued)

POos

MAIL-OUT
NG MAG CARD NS MAG CARD NS MAG CARD

Communicat fons/Postage Coste for Initialization

Comsunications costs

¢ Average cost per connect $Q
Monthly number of initializations
¢ Monthly proportion of caseload making queries 0

Number of gqueries per month

Communications cost per month Se4
Postage cost
* Monthly card mailing cost $955.
Total cost per cass month $0
Labor for Fabrication, Initialization, Training, stc.
¢ Labor cost per case month s0
Indirect Costs
¢ Indirect labor cost ratio
Indirect labor cost per case month 0.
* Indirect non-labor cost ratio $o.
Indirect non-labor cost per case month Sg'
Total cost per case month so

.a7

N/A

-12

612

.22

06

19

45

POS
MAIL-OUT

$0.07

N/A

0.12

15496
$1,084.72
$23,426.00

$0.19

$0.45

0.06
$0.0)

$0.02

$0.05

POS
MAIL-0UT

$0.13

N/A

0.12

47680
$6,198.40
$72,080.00

$0.20

$0.45

0.06
$0.03

$0.02

$0.05

POS

TELEPHONY
CHIP CARD

$o0.
395

0.
632
$71.

$0.
$0.

$o0.

a7

12

87

00

0l

45

.08
.04
.08
.07

.11

Table of Contents

POS [y e
TELEPHONY TELFEPHONY
CHIP CARD CHIP CARD

$0.07 §0.13
9689 29811
0.12 0.12

15496 47680

$1,762.92 $10,073.83

$0.00 $0.00
50.01 $50.03
$0.45 $0.45
0.08 0.06
$0.04 50.03

0.08 0.06
$0.05 $0.03
$0.08 $0.06
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2.

BENEFIT AUTHORIZATION
Issuance Machines

Equipment requirements
+ pNumber of machines

Amortized capitsl costs
¢ Purchase price/machine
+ Installation cost/machine
* Expected lifetime (months)
Monthly amortized capital cost/machine

Maintenance costs
* Monthly maintenance cost/machine

Stocking costs
+# Monthly stocking cost/machine

Supply costs
* Monthly supply cost/sachine

Environsent costs

*+ Monthly apace rental cost/sachine

* Honthly utiliities cost/wmachine
Monthly enviranment cost/machine

Total cost per case month

Issuance File Crestion

Reqular issuance file creation costs

* Cost per regular issuance

*  Nusber of regular issuances/month
Monthly regular issuance cost

Non-recurring issuance file crestion costs

* Cost per non-recurring issuance

*  Number of non-recurring issuances/month
Monthly non-recurring issuance cost

I1ssuance tape daily delivery fee
¢ Number of deliveries
Monthly tape delivery cost

Total cost per case month

Exhibit E-3
(continued)

POS
MAlL-0OUT
NS MAG CARD

N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A

5214.99
2
$429.99

$2.11
22
$46.35

N/A
N/A
N/A

$0.09

POSs
MAIL-OUT
HS MAG CARD

N/A

N/A
N/A
N/A
N/A

N/A

N/A

N/A

N/A
N/R
N/A

N/A

51,054.69
10
$10,546.88

$51.67
22
51,116.81

N/A
N/A
N/A

$0.09

POS
MA1L-0OUT
NS MAG CARD

N/A

R/A
N/A
N/A
N/A

‘N/A

N/A

N/A

N/A
H/A
N/A

N/A

$3,245.19
10
$32,451.94

$158.99
22
$3,497.68

N/A
N/A
N/A

$0.09

Table of Contents

POS
TELEPHONY
CH1P CARD

27

$2,300.00
$200.00
60

$47.18

$19.17

N/A

$2.50

$25.00
525.00
$50.00

%0.61

5143.3)
3
$429.99

§2.00
22
$44.03

55,00
22
$110.00

$0.11

Pos
TELEPHONY
CHIP CARD

62

$2,300.00
$200.00
60

$47.18

$19.17

H/A

$2.50

§25.00
$25.060
$50. 00

$0.06

$1,054.69
10
$10,546.88

$51.67
22
$1,136.81

$5.00
22
$110.00

$0.09

POS

TELEPHONY
CHiPr CARD

1587

$1,250.
$200.

$27.

$10.

00
00

36

42

N/A

$52.5

$25.
$25.
$50.

$0.

$3,245.

$12,45)

S158.
63,497,
$9.
S110.,

50.

00

00

36

19

.94

29
22
R8
00
00

09
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.

Issuance Posting

Transmission run costs

* Average dally transmission run cost
Number of transmissions runs/month
Monthly transmission run cost

Communication coste

* Comsunication cost per transmission
Number of transaiseions/month
Monthly communication cost

Total coet per case month

Coupons (where applicable)
* Total cost per case month

Recipient Access

Transaction costs

* Proportion of caseload - regular issuance

* Proportion of caseload - non-recurring issuance

* Proportion of {ssuances not picked up
Number of monthly lssuance transactions
Proportion of caseload making balance inquiries

* Proportion of caseload trying unauthorized access
Number of other monthly transactions

¢ Cost per transaction
Total monthly transaction costs

Total cost per case month

Exhibit E-3
(continued)

ros
MATL-0UT
NS MAG CARD

N/A
N/A
N/A

H/A
N/A
N/A

N/A

N/A

1.00
0.06
0.09
5155
2.6)
0.2%
15225
$0.00
$0.00

$0.00

ros
MATL.-OUT
N5 MAG CARD

N/A
N/A
N/A

N/A
N/A
N/A

N/A

N/A

1.00
0.06
0.09
126451
2.63
0.25
173451
$0.00
50.00

$0.00

POS
MAIL-OUT
NS MAG CARD

N/A
N/A
N/A

N/A
N/A
N/A

N/A

N/A

1.00
0.06
0.09
389080
2.6)
0.25
1149080
$0.00
$0.00

$0.00

Table of Contents

POS
TELEPHONY
CHIP CARD

N/A
22
N/A

$0.10
5814
$581.42

$0.11

N/A

1.00
0.06
0.09
515%
2.63
0.25
15225
$0.00
$0.00

$0.00

ros ros
TELEPHONY TELEPHONY

CHIP CARD  CHLE CARD
N/A N/A

22 22

N/A N/A

$0.10 $0.10
142612 438805

$14,261.17 $43,880.51

$0.11 $0.11
N/A H/A
1.00 1.00
0.06 0.06
0.09 0.09
126451 189080
2.63 2.6)
0.25 0.25
373451 1149080
50.00 $0.00
S0.00 $0.00
Su.0n $0.00
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f.

Exhibit E-3
(continued)

POS
MAlL-OUT
NS MAG CARD
l1ssuance Reconciliation

Transaission run costs

* average daily transmission cost N/A
Number of transmissions/month N/A
Total monthly transmission run costs N/A

Comsunication costs

+ communication cost per transmission N/A
Number of transmissions/month N/A
Total monthly comsunication cost N/A

Archiving and Summary runs {applicable in coupon scenarios only)

¢+ Monthly archiving and summary run cost N/A

Report reconciliastion costs (where applicable)

4 Monthly manual reconcilistion cost N/A

Reconcliliation run costs

+ Monthly reconciliation run cost : $815.11

Total cost per case month $0.15

Indirect Costs

Indirect cost ratios
* JIndirect cost ratio (computer center functions) .08
* Indirect cost ratio (state functions) -

Monthly indirect cost 594 .88

Total cost per case month $0.02

MAIL-

POS
ouT

MAIL-

POS
ouT

NS MAG CARD NS MAG CARD

§1,479

$0.

N/A
N/A
N/A

N/A
N/A
N/A

N/A

N/A

-32

01

.o8
.06

SB46.24

50.

1}

$2,096

$o.

0.
0.

$2,407

so.

N/A
N/A
N/A

H/A
N/A
N/A

N/A

N/A

-38

(131

o8
06

.18

01

Table of Contents

POS
TELEPHONY
CHIP CARD

N/A
22
N/A

N/A
22
N/A

R/A

N/A

$B15.11

$0.15

$404.81

$0.08

POS
TELEPHONY
CHIP CARD

N/A
22
N/A

N/A
22
N/A

N/A

N/A

$1,479.32

$0.01

.08

oo

$2,581.46

$0.02

Pros
TELEPHONY
Cltt e CARD

N/A
22
N/A

N/A
22
N/A

N/A

N/A

$2,096.11

sa.a1

0.08
0.06

$17,1B6.62

$0.04
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3.

a.

RECIPIENTS USE OF BENEFITS

Store Equipment

Equipwent requirements

* Number of one-termwinal stores

¢ Number of multi-terminal stores

* Average nuaber of terminalse
Number of POS terminals

# MNumber of balance inquiry terminals
Number of wanual transaction recorders

POS terminals
* Purchase price/tersinal
* Installation cost/terminal
* Expected lifetime (months)
Monthly amortized capital cost/terminal

POS terminal maintenance costs
¢ HMonthly waintenance cost/terwinal

Balance lnquiry terminals
*  Purchase price/terminal
¢ Expected lifetime
Monthly amortized cost per terminal

Balance inquiry terminal saintenance costs
¢ Monthly maintenance cost/machine

Manual transaction recorder
* Purchase Price
¢ Expected lifetime
Monthly amortized cost/recorder

Supply costs
* Monthly supply costs (oversll)

Number of POS purchases
¢ Ave. number POS purchases by non-FS/month

* Ave. number POS purchases by FS-only/month

Total cost per case month

Exhibit E-3
(continued)

Pos
MATL-0UT
HS MAG CARD

143
3o
6.05
124
12
N/A

$678.00
$50.00
36
$21.82

$5.6%9

$220.00
60
$4.15

$1.83

N/A
N/A
N/A

$199.01
N/A

R.0O5

51.77

POS
MAIL-OUT
NS MAG CARD

2976
402
4.14
4640
143
N/A

$565.00
$50.00
$18.43

$4.71

$150.00

$2.8)

$1.25

N/A
N/A
N/A

$%,714.29
N/A

a.0s5

$0.RA

POS
MA1L-0OUT
HS MAG CARD

6529
1623
6.36
16851
1330
N/A

$427.00
$50.00
$14.30

$3.56

$135.00

$2.55

$1.113

N/A
N/A
N/A

520,7152.46
N/A
8.a5

50.82

Table of Contents

POS
TELEPHONY
CHIP CARD

142
30
6.05
324
12
143

$748.00
$50.00
36
$23.92

$6.21

$300.00
60
$5.66

$2.50

$4)0.00
60
$8.11

$399.01
N/A
8.0%

$2.16

Pos
TELEPHONY
CHIP CARD

2976
402
4.14
4640
34
2976

$615.00
$50.00
16
$20.%)

$5.29

$200.00

$3.77

$1.67

$417.00

$71.412
$5,714.29
N/A

a.05

$1.16

Pos
TELEPHONY
CHIP CARD

6529
1623
6.16
16851
1330
6529

$497.00
$50.00
$16.139

54.14

$16%.00
60

$1.38

$291.00
60
$9.49

S20,752.46

N/A
B.0%S
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b.

c.

Other Tersinals

(assume no cost implications for the Food Stamp Program)

Transaction Costs

Electronic transaction costs
Cost per electronic transaction

L N IR N 2

Number
Number
Number
Number

(bad
Nuaber

of purchase transactions/household
of credit transactions/household
of balance inquiries/household

of rejections/household

PIN, insufficient balance, etc.)
of monthly transactions/household

Monthly electronic transaction cost

Manual transaction costs

Cost per manual transaction
Fallure rate

Number of purchase transactions
Number of manual transactions
Monthly manual transaction cost

Total cost per case month

Settlement Cont

Coupon settlement costs (where applicable)
Total monthly coupon settlement costs

*

POS settlement costs

Cost per polling run

Cosmunication cost per polling run
Total monthly polling run cost
Cost per file preparation run
Total monthly file preparation run
Cost per transmisajon

Total monthly transmission cost
ACH and wire transfer fees per run
Total wonthly settlement fees
Total monthly POS mettlesent costs

*
L ]

.

Total cost per case month

Exhibit E-3
(continued)

pos
MAIL-OUT
NS MAG CARD

$0.00
8.05
0.04
2.63
0.25

10.97
$0.00

$0.62
0.00195
42665

$52.31

$0.00

N/A

$9.03
$16.25%
5758.49
$9.0)
$270.99
$32.09
$706.01
$47.69
$1,049.07
$2,784.57

$0.53

POS
MATL-OUT

Pos
MAIL-OUT

NS MAG CARD NS MAG CARD

$0.00
4.05
0.04
2.63
0.25

10.97
$0.00

$0.62
0.0019%
1046500
2041
$1,283.18

$0.00

N/A

$16.39
$232.00
$7,451.82
$16.39
$491.82
$58.24
$1,281.33
$931.10
$20,484.19

0.2%

10.97
$0.00

$0.63
0.00195
3220000
6279
$3,948.24

$0.00

N/A

$23.2)
$1,922.70
$58,377.95
$23.21
$696.917
$82.54
$1,815.80
$2,246.99
$49,433.73

$29,709.15 $110,324.44

$0.22

$0.28

Table of Contents

POS
TELEPHONY
CHIP CARD

$0.00
8.05
0.04
2.63
0.25

10.97
$0.00

$0.63
0.00149%
42665

$52.131

$0.01

N/A

$9.03
$16.25
$758.49
$9.01
$270.99
$32.09
$706.01
$47.69
$1,049,.07
$2,784.57

$0.53

POS

TELEPHONY
CH1IP CARD

$o.
8.
o.
2.
0.

10.
$0.

$0.

00
0%
04
6]
25

97
00

63

0.00195
1046500
2041

$1,283.

$0.

$16.
$232.
$7,451.
516,
.82
$58.
.13
$931.
$20,484.
$29,709.

$491

$1,281

so.

18

01

N/A

39
00
82
39

24
10
19
5

23

ros
TELEPHONY
CHIP CARD

$0.00
8.05
0.04
2.63
0.2%

10.97
$0.00

$0.61
0.00195
3220000
6279

N/A

$23.2)
$1,922.70
$598,177.9%
$21.2)
$696.97
$82.%4
$1,815.80
62,246 .99
$19,433.171
5110,124.44

50.28
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h.

Settlement Reconcilistion Cost
Reconcilistion coats
* Cost per reconciliation run

Total reconcliliation run cost per month
Total cost per case month
Archiving and Report Ceneration Costs

¢ Cost per run
Total monthly archiving/report run cost

Total cost per case month

Handling Reciplent Balance Problems

¢+ Labor cost
¢ Equipeent cost

Total cost per case month

Handl ing Grocer Problems

¢ Labor cost
* fquipment cost

Total cost per case month

Indirect Cost

Indirect cost rates

* Indirect cost rate (computer center)

* Indirect cost rate (state/local)
Total monthly indirect cost

Total cost per case month

Exhibit E-3
(continued)

POS
MATL-0OUT
N:T MAG CARD

$41.53
$911.63

$0.17

$7.71
$231.317

$0.04

$272.74
$5.82

$0.05

$2,824.21
$60.23)

$0.54

$1,378.24

$0.26

FOS
MAIL-0OUT
HiS MAG CARD

$75.37
$1,658.12

$0.01

$14.00
$419.90

$0.00

$6,689.75
S$116.33

$0.05

$5,648_42
$1,204.65

$0.05

$13,467. 41

$0.10

POS
MAIL-OUT
NS MAG CARD

$106.81
$2,349.76

$0.01

$19.83
$595.0%

$0.00

$20,583.85
$357.95

$0.05

$13,631.11
$3,706.62

$0.04

0.08
0.06
$39,589.50

$0.10

Table of Contents

Pos
TELEPHONY
CHIP CARD

$41.53
$913.6)

$0.17

$7.71
$231.37

$0.04

$272.74
$5.82

$0.05

$2,824.21
$60.2)

$0.54

0.08
0.08
$1,556.130

$0.29

Pos
TELFEPHONY
CHIP CARD

$75.137
$1,658.12

$0.01

$14.00
$419.90

$0.00

$6,689.75
$116.131

$0.05

$5,648.42
$1,204.65

$0.05

0.08
0.0n
€16,641.11

$0.1)

POS
THELEPHONY
CHTP CARD

5106.81
$2,349.76

$0.01

$19.8)
$595.05

$0.00

$20,5A).A%
$157.95

50.0%

513,631.11
$1,706.62

50.04

0.08
0.06
546,78).01

sn.12
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b. Redemption Monitoring
¢ Total monthly cost

Total cost per case aonth

c. 1Indirect Cosats

Indirect labor costs
+ Indirect cost rate (Compliance Branch)
¢ Indirect cost rate (Administrative Revjew Office)
¢ Indirect cost rate (Minneapolis Data Center)
¢ Indirect cost rate (FNS)
¢ Irdirect cost rate (PDPW/OIS)
Honthly indirect non-labor cost

Total cost per case month

TOTAL, SYSTEM OPERATING COST PER CASE MONTH

Erhibit E-3
(continued)

POS
MAIL-OUT

$850.12

$0.16

POS

MATL-0OUT

$20,8%2

$o0

.00

.16

.12
.01
.01
.27
.06
.00

.01

POS

MALL~-OUT
NS MAG CARD RS MAG CARD NS MAG CARD

$64,160.00

$o

-16

POS
TELEPHONY
CHIP CARD

$850.12

$0.16

Table of Contents

POS POS
TELEPHONY TFILFPHONY
CHIP CARD  CHIP CARD

$20,852.00 $64,160.00
$0.16 $0.16

0.12 0.12

0.01 0.0t

0.01 0.01

0.27 0.27

0.06 0.06
$685.00  $2,120.00
$0.01 $0.01
$4.00 1.8/
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Exhibit E-4

DETAILED BREAKDOWN OF OPERATING COSTS

POS/ACD SYSTEMS
WITH

STANDARD MACNETIC STRIPF AND CHIP CARD ACCESS

SYSTEM PARAMETERS

1.

Food stamp caseload
Interest rate

PROVIDING RECIPIENTS WITH ACCESS DEVICES
Raw Card Stock

Card needs

* Total annual applications

* Annuval approval rate
Annual nusber of new FS households

*  Annual ber of d d cards’

4 Proportion lost/stolen cards per month
Annual number of lost/stolen cards

Annual number of cards needed
Monthly nusber of cards needed
Monthly number of disposable cards needed

Card costs
¢ Price psr blank card
* Price per blank dlsposable card

Total cost per case month

Equipment for Card Fabricatlon/Encoding

Amortlzed capital costs
*  Number of machines required
* Purchase price
* Expected lifetiwe (months)
Honthly amortized capital costs/machine

Maintenance costs
* Honthly maintenance cost/machine

Total monthly cost

Total cost per case month

SYSTEM: POS/ACD
STANDARD
CARD TYPE: MAG STRIPE
5300
0.05

4862
0.79
3B24
32
0.01
852

4708

392
N/A

$0.40
H/A

$0.01

1
$8,R845.00
60
$166.92
$70.02
$216.94

$0.04

POS/ACD
STANDARD
MAG STRIPE

130000
0.05

119257
0.79
91799
780
0.01
20904

115483

9624
N/A

$0.130
N/A

$0.02

1
$31,955,00
T 60
$603.0)
$252.98
$R5%6.01

$0.01

DEVICES

POS/ACD
STANDARD
MAG STRIPE

400000
0.05

166945
0.79
288612
2400
0.01
64320

155332

29611
N/A

$0.12
N/A

$0.01

1
$41,530.00
60

$783.72
$328.78
$1,112.50

$0.00

Table of Contents

POS/ACD
CHIP CARD

5300
0.05

4862
0.79
16824
64
0.01
852

4740

395
N/A

$12.00
N/A

$0.89

1
$1,200.00
60

§22.65
$9.50
$32.15

$0.01

POS /ACD
CHIP CARD

130000
G.05

119257
a9.79
91799
1560
0.01
20904

116263

9689
N/A

$7.75%
N/A

$0.58

20

$1, 200,00
60

$22.65
$9.50
$642.9)

$0.00

POS/ACD
CHIP CARD

400000
0.0%

366945
0.79
288612
4800
0.0}
64 320

%7712

29811
N/A

$6.2%
N/A

$0.47

100
$1,200.00
€0

$22.65
$9.50
$3,214.55

50.01
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T.

Exhibit E-4
(continued)

Communicationi/Postage Costs for Initialization

Comaunications costs

* Average cost per connect
Monthly number of Initisliretions

* Monthly proportion of caseload making queries
Number of queries per month
Communications coet per month

Postage cost
* Monthly card mailing cost

Total cost per case month

Labor for Fabrication, Initialization, Training, etc.

& labor cost per case month

Indirect Costs

¢ Indirect labor cost ratio
indirect labor cost per case month
* Indirect non-labor cost ratio
Indirect non-labor cost per case month

Total cost per case month

OS5 /ACD
STANDARD
MAG STRIPE

$0.0?7
3192
0.12

$71.69

$0.00

$0.01

$0.45

0.08
$0.04

$0.01

$0.04

POS/ACD
STANDARD
MAG STRIPE

$0.

o7

9624

0.

12

15496

$1,758.

$0.
s0.

$o.

37

00

01

45

POS/
STAND
MAG GSTR

S0
0

47
$6,198

$2,358

$0.

So.

$0.
$o.
so.

ACD
ARD
1PE

.13
N/A
.12
680
.40

.40

02

45

.06
03
.06
0o

01

Table of Contents

POS/ACD

CHIP CARD

$0.07
395
0.12

$71.87

$0.00

$0.01

$0.45

0.08
$0.04
0.08
$0.07

$0.11

POS/ACD POS/ACD

CHIP CARD CHIP CARD

$0.07 $0.1)
9689 29811
0.12 0.12
15496 47680

$1,762.92 $10,07).8)

$0.00 $0.00
$0.01 $0.03
50.45 50.45
0.08 0.06
50.04 $0.03
0.08 0.06
50.05 50.01
$0.08 50.06
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2.

BENEFIT AUTHORIZATION
Issuance Machines

Equipsent requirements
* Number of machines

Amortized capital costs
* Purchase price/machine
* Installation cost/machine
* Expected lifetime (monthsa)
Monthly amortized capital cost/machine

Maintenance costs
* HMonthly saintenance cost/machine

Stocking costs
+ Monthly stocking cost/machine

Supply costs
* Monthly supply cost/machline

Environment costs

* Monthly space rental coést/machine

* Monthly utilities cost/machine
Monthly environment cost/machine

Total cost per case sonth

Iseuance Flile Creation

Reqular lssuvance file creation costs

¢ Cost per regular issuance

*  Number of regular issuances/month
Monthly reqular issuvance cost

Non-recurring issuance flle creation costs

* Cost per non-recurring issuance

* Number of non-recurring jssuances/month
Monthly non-recurring issuance cost

Issuance tape daily delivery fee
*  MNumber of deliveries
Monthly tape delivery cost

Total cost per case month

gxhibit E-4
{continued)

POS/ACD
STANDARD
MAG STRIPE

27

$27,000.00
$1,500.00
60

$537.8)

$225.00
$25.00
$2.50

$300.00
$50.00
$3%0.00

$5.81

$214.99
2
$429.99

$2.11
22
$46.135

$5.00
22
$110,00

$0.11

Pos/ACD
STANDARD
MAG STRIPE

62

$22,500.00
$1,500.00
60

$452.91

$187.50

$25.00

$2.50

$700.00
$50.00
$3150.00

$0.49

$1,054.69
10
$10,546.88

$51.67
22
$1,136.81

$5.00
22
$110.00

$0.09

POS/ACD
STANDARD
MAG STRIPE

1587

$18,000.00
$1,500.00
60

$367.99

$150.00

$2%.00

$2.50

$300.00
$50.00
$3%0.00

$3.55%

$3,245.19
10
$32,451.94

$158.99
22
$1,497.88

$5.00
22
$110.00

$0.09

Table of Contents

POS/ACD

CiHIP CARD

27

$28,000.00
$1,%00.00
60

$556,70

$233.33

$25.00

$2.50

$300.00
$50.00
$350.00

$5.95

$214.99
2
$429.99

$2.11
22
546,135

$5.00
22
$110.00

$0.11

POS/ACD

CHIP CARD

62

$21,500.00
$1,500.00
60

s471.78

$195.83

$25.00

$2.50

$3100,00
$90.00
$350,00

$0.50

$1,054.69
10
$10,546.88

$51.67
22
$1,116.81

$5.00
22
$110.00

$0.09

OS/ACD

CHIP CARD

1587

$19,000.
$1,500.
$3186.
s158.
$25.

$2.

$100.
550.
$390.

53,

$1,245.

$12,451

S158.

51,497,

S110.

$0.

00
ao
60
86

13

00

50

oo
00
00

66

19
10

Y

2%
22
Lk

.00

ao

09
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1ssuance posting

Transsission run coete

« Average dally transalasion vuh coat

Number of transsissions runa/month
Monthly trans®

sion run cost

communication costs

« comsunication cost per transsission
Kumbet of trano-illlon-/-onth
Monthly communication cost

Total cost per case month

Couponsd {where appllcab\g)
s+ Total cost per case month

Rrecipient Access

s+ proportion of caseload - regular {gsuance
s+ propertion of caseload - non-recurran {ssuance
s proportion of issuances not picked up
Number of monthly jasuance transactions
« proportion ot caselosd waking balance inquiries

s+ proportion of caseload trying unauthorized access

number of other monthly transactions
4 Cost per transaction
Total monthly transaction coets

Total cost per case month

Exhibit E-4
(continued)

POS/ACD
STANDARD
MAG STRIPE

$7R.29
22
51,722.35

$0.81
22
$17.82

$0.33

$0.06

$OS/ACD
STANDARD
MAG STRIPE

¢142.08

63,125.86

$1.86
22
540.92

$0.02

60,06

1.00
0.06
0.09
126451
2.63
0.2%
373451

$0.00

£0.00

poS/ACD
STANDARD
MAG STRIPE

§201.35
22

54,429.73

$194.90
22
c4,287.76

50.02

S0.06

1.00
0.06
Q.09
189080
2.63
0.2%
1149080

$0.00

$0.00

POS/ACD

CHLIP CARD

$78.29
22
§1,722.35

50.81
22
417.82

$0.33

50.06

1.00
0.06
0.09
515%
2.63
0.25%
15225

50.00

$0.00

Table of Contents

pOS/ACH

CHiF CARD

$142.08
22
$3,125.86

$1.86
22
$40.92

$0.02

50.06

1.00
0.06
0.09
126451
2.61
0.25
373451

s0.00

50.00

pOS/ACD

cHip CARD

§201.35
22
64,429.73

5194.90
22
44,287.76

40.02

1.00
0.06
Q.0v
189080
2.6)3
0.2%
1149080

S, 00

S0, 00
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f.

1ssuance Reconciliation

Transaission run costs

4 Average dafily tranamission cost
Number of transsissions/month
Total monthly transmission run costs

Communication costs

¢ Comsunication cost per transaission
Number of transsissions/month
Total monthly communication cost

Archiving and Summary runs (applicable in coupon scenarios only)
+ Monthly archiving and sumeary run cost

Report reconciliation costs (vhere applicable)
¢ Monthly manual reconciliation cost

Reconciliation run costs
¢ Monthly reconcilistion run cost

Total cost per cass month

Indirect Costs
Indirect cost ratios
* Indirect cost rstio (computer center functions)
* Indirect coet ratio (state functions)
Honthly indirect cost

Total cost per case month

Exhibit E-4
(continued)

POS/ACD
STANDARD
MAG STRIPE

$104.94
22
$2,308.68

$0.00
22
$0.00

$116.70
$17.68

$668.19

$0.59

0.08
0.06

$2,889.37

50.55

POS/ACD
STANDARD

MAG STR

$190

$4,189,

$o.
$0.

s211

$68.

$994.

50.

$6,474,

$0.

IPE

.45

96

00

00

.Bo

38

o4

.08
-06

11

0%

70

POS/ACD
STANDARD
MAG STRIPE

$269.89
22
$5,937.69

$186.80
22
$4,109.70

$300.15

$96.90

$1,155.88

$0.03

$117,%63.24

$0.29

Table of Contents

POS/ACD

CHIP CARD

$104.

$2,308.

$o.
$o.

$194

$62.

$668.

$o0.

$2,956.

$0.

94

00

22
[+1]

.51

79

39

61

.08
.06

37

56

POS/ACD

CHIP CARD

$190.

$4,189.

$0.
$0.

$353.

$113.

$994.

S0,

[=N-=1

$6,623.

$0.

45
22
96

oo
22
00

01

926

70

04

.08
.06

99

05

POS/ACD

CHIP CARD

$269.

$5,937.

$186,

$4,109.

$500.

$161.

$1,155.

$0.

0
0

$121,038,

$0.

89

69

ao
22
70

25

49

88

01

.08
.06

31

10
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RECIPLIENTS USE OF BENEFITS
Store FEquipment

Equipment requiresents

¢  Mumber of one-terwinal stores

* Number of multi-terminal stores

* Average number of terminals
Number of POS terminale

¢ Nuaber of balance {nquiry terminals
Number of manual transaction recorders

POS terminals
¢ Purchase price/terminal
¢ Installation cost/terminal
* Expected lifetime (months)
Monthly amortized capital cost/terminal

POS terminal maintenance costs
* Monthly maintenance cost/terminal

Balance inquiry terminsls
® pPurchase price/terminal
* Expected lifetime
Monthly amortized cost per terminal

Balance inquiry terminal maintenance costs
* Monthly maintenance cost/machine

Manual transaction recorder
¢ Purchaee Price
* Expected lifetime
Monthly amortized cost/recorder

Supply costs
* Monthly supply costs {overall)

Number of POS purchases
* Ave. number POS purchases by non-FS/month
¢ Ave. number POS purchases by FS5-only/month

Total cost per case month

Exhibit E-4
(continued)

POS/ACD
STANDARD
MAG STRIPE

143
10
6.05
324
12
143

$678.00
$50.00
16
$21.82

$5.65

$220.00

$4.15
$1.8)

$330.00

$199.01

N/A
8.0%

$1.94

POS/ACD
STANDARD
MAG STRIPE

2976
402

4640

343
2976

$565.00
$50.00
16
$18.43

$4.71

$150.00
60
$2.83

$1.2%5

$317.00

$5.98
$5,714.29
N/A

8.09

$1.02

POS/ACD
STANDARD
MAG S5TRIPE

6529
1621
6.36
16851
1330
6529

$427.00
$50.00
36
$14.230

$3.56

$135.00
60
$2.55

$1.13

5191.00
60
$31.60

$20,752.46
N/A
8.05

$0.88

Table of Contents

POS/ACD

CHIP CARD

143
30
6.05
24
12
143

$748.00
$50.00
36
$23.92

$6.2)

$300.00
60
$5.66

$2.50

$430.00
60
$8.11

$199.01
M/A
8.05

$2.16

POS /ACDH POS /ACD
CHIP CARD CHIP CARD
2976 6629
402 1623
4.14 6.16
4640 16851
34D 110
2976 6529
$635.00 $497.00
$50.00 $50.00
16 16
$20.5) $16.39
$5.29 54.14
$200.00 $165.00
60 60
$3.77 $3.11
$1.867 $1.)8
$417.00 $291.00
60 6o
$7.87 $5.49

$5,714.29 $20,752.46

N/A H/A
8.0% 8.0%
S$1.1n $1.02
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b.

C.

Othor Terminals

{assume no cost implications for the Food Stamp Program)

Transaction Costs

Electronic transaction costs

¢ Cost per electronic transaction

4 Number of purchase trsnsactions/household

¢ HNumber of credit transactions/housshold

¢ Number of lhalance fnquiries/household

* Nuamber of rejections/household

(bad PIMN, insufficient balance, etc.)

Number of monthly transactions/household
Monthly electronic transaction cost

Manuasl transaccion costs

¢ Cosdt per manual transaction

* Fallure rate

* Number of purchase transactions
Number of manual transactions
Monthly manual transaction cost

Total cost per case month

Settlament Cost

Coupon settlement costs (vhere applicable)
* Total monthly coupon settlement costs

POS settlement coats

* Cont per polling run

* Communication cost per polling run
Total monthly polling run cost

* Coset per file preparation run
Total wonthly file preparation run

* Cost per transsission
Total wmonthly transmission cost

* ACH and wire transfer fees per run
Total monthly settlement fees
Total monthly POS settlement costs

Total cost per case month

Exhibit E-4
(continued)

POS/ACD
STANDARD
MAG STRIPE

$0.00
8.05
0.04
2.63
0.25

10.97
§0.00

$0.63
0.00195
34985
68
$42.90

$0.01

$130.17

§$7.41
$13.3)
$621.96
$7.41
$222.21
$26.32
$578.93
$39.10
$860.24
$2,283.35

$50.46

POS/ACD
STANDARD
MAG STRIPE

$0.00
8.05
0.04
2.61
0.25

10.97
$0.00

$0.63
0.00195
858130
167)
$1,052.20

$0.01

$1,192.75

$13,44
5190, 24
$6,110.49
S13.44
$403.29
547.76
$1,0%0.69
$763.50
$16,797.04
$24,361.51

$0.21

POS/ACD
STANDARD
MAG STRIPE

$0.00
8.05
0.04
2.63
0.25

10.97
$0.00

$0.63
0.00195%
2640400
5149
$3,237.55

$0.01

$9,821.86

519.0%
$1,576.61
$47,869.92
$19.05
$571.51
$67.68
$1,488.95
$1,842.%2
$40,535.66
$90,466.04

$0.2%

Table of Contents

POS/ACD

CHIP CARD

$0.00
8.05
0.04
2.6)
0.25

10.97
$0.00

$0.63
0.,00195
34985

$42.90

$0.01

$130.17

$7.41
$13.32
5621.96
$7.41
$222.21
$26.12
§578.9)
$39.10
$860.24
$2,203.15

$0.46

POS/ACD

CHIP CARD

$0.00
8.05
0.04
2.6)
0.25

10.97
$0.00

$0.63
0.00195
858130
1673
$1,0%2.20

$0.01

$3,192.7%

$13.44
$190.24
$6,110.49
$13.44
$403.29
$47.76
$1,050.69
$763.50
$16,797.04
$24,361.51

$0.21

POS/ACD

CHIP CARD

$0.00
8.05
0.04
2.61
0.25%

10.97
$0.00

$0.63
0.0019%
2640400
5149
$3,237.55%

$0.01

$9,823.86

$19.0%
$1,576.61
547,869.92
519.05
$571.51
$67.68
$1,488.95
$1,842.5)
$40,51%. 66
$90,466.04

50.29
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Settlement Reconciliation Cost
Reconciliation coats
¢ Cost per reconciliation run
Total reconciliation run cost per month
Total cost per case month
Archiving and Report Generation Costs

¢ Coet per run
Total wonthly archiving/report run cost

Total cost per case month

Handling Reclipient Balance Problems

¢ lLabor cost
¢ Equipment cost

Total cost per case month

Handling Grocer Problems

* Ilabor cost
¢ Equipment cost

Total cost per case month

Indirect Cost

Indirect cost rates

¢ Indirect coet rate (cosputer center)

*+ Indirect cost rate (state/local)
Total monthly indirect cost

Total cost per case month

Exhibit E-4
(continued)

POS/ACD
STANDARD
MAG STRITE

$14.05
$749.17

$0.12

$6.32
$189.72

$0.04

$272.74
55.82

$0.05

$2,824.21
$60.23

$0.54

$1,396,78

50.26

POS/ACD
STANDARD
MAG STRIPE

$61.80
$1,359.66

$0.01

$11.48
$344.32

$0.00

$6,689.75
$116.33

$0.05

$5,648.42
$1,204.65

$0.05

0.08
0.08
$14,823.06

$0.11

POS/ACD
STANDARD
MAG STRIPE

$87.58
$1,926.80

$0.00

$16.26
$487.94

$0.00

$20,583.85
$3157.9%

$0.05

$131,631.11
$3,706.62

$0.04

0.08
0.06
$40,858.99

$0.10

POS/ACD

CHIP CARD

$3¢4.05
$749.17

$0.12

$6.32
$189.72

$0.04

$272.74
$5.82

$0.05

$2,824.21
$60.23

$0.54

$1,495.31

$0.28

Table of Contents

POS/ACD

CH1P CARD

$61.80
$1,359.66

$0.01

S11.48
$34¢.232

$0.00

$6,689.75
$116.33

$0.0%

$5,648.42
$1,204.65

$0.09

0.08
0.08
$16,390.18

$0.13

YOS/ ACD

CHIP CARD

$87.%8
$1,426 .80

$0.00

$16.26
$487.94

$0.00

$20,5%83.85
S157.9%

$0.05

$11,611.11
$3,706.62

50.04

0.08
0.06
$45,81%5.62

$0.11
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5.

b.

C.

d.

e.

a.

HOUSEKEEPING OPERATIONS AT THE COMPUTER CENTER

Hardware Costs
*  Ppurchase price

* Expected lifetime (months)
Total monthly amortized hardware costs

Software Costs

* Monthly maintenance tee

Fixed Communications Costs

* Monthly line costs

s Hardware purchase and installation of communications equipmen
¢ Expected lifetime (months)

Total monthly cost

Labor Costs

¢ Total monthly labor cost
¢ Total monthly unassignable labor cost

Environment Coste
Rent
Preparation
Utilities
Maintenance (UPS, A/C)

> 2w

Total direct cost per case month

Indirect Costs

Indirect cost
¢ Indirect cost rate
Monthly indirect cost

Total indirect cost per case month

Other Food Stamp Program Costs

Retaller Management

Training cost
*+ Total monthly cost

General management cost
4 Total monthly cost

Total cost per case month

Exhibit E-4
(continued)

Total monthly environsent cost

POS/ACD
STANDARD
MAG STRIPE

$529,635.00
€0
$9,994.87

$2,000.00

$219.10
$24,400.00
16

$950.19

$17,645.83
$10,829.78

$5,666.00
G1,698.41
$1,000.00
$425.00
$10,789.41

$6.52

o.08
$2,765.16

$0.52

$182.85

$1,421.46

$0.30

POS/ACD
STANDARD
MAG STRIFPE

$586,770.00
60
$11,073.07

$2,000.00

$1,439.80
$73,200.00
36
$3,.633.67

$32,025.00
$19,873.06

$5,666.00
51,698.41
$3,000.00
5425.00
$10,789.41

$0.36

a.08
$3,789.54

$0.03

$4,485.00

$34,866.00

$0.30

POS/ACD
STANDARD
MAG STRIPE

$596,770.00
60
$11,261.79

$2,000.00

$7,696.10
$146,600,00
36
$12,089.8)

$45,383.1)
$28,416.27

$5,666.00
$1,698.41
$2,000.00
$425.00
$10,789.41

$0.16

0.08
$5,164.58

50.01

$13,800.00

$107,280.00

$0.30

Table of Contents

POS/ACD

CHIP CARD

$529,635.00
60
$9,994.87

$2,000.00

$219.10
$24,400.00
36

$950. 319

$17,645.81
$10,726.86

$%,666.00
$1,698.41
$1,000,00

$42%.00
$10,789 .41

$6.50

0.08
$2,756.92

$0.52

$182.85

$1,421.46

$0.30

POS/ACD

CHIP CARD

$586,770.00
60
$11,073,07

$2,000.00

$1,439.80
$73,200.00
16
$3,613.67

$32,025.00
$19,686.27

§5,666.00
$1,698.41
$31,000.00
$42%.00
$10,789.41

50.136

0.08
$31,774.59

$0.Q3

$4,485.00

$314,866.00

$0.10

POS/ACD

CHIP CARD

$596,770.00
60
§11,261.79

$2,000.00

$7,696.10
$146,600.00
36
$12,089.83

$45,383.23
$28,151.%7

$5,666.00
$1,698.41
$3,000.00
$425.00
$10,789.41

50.16

0.08
$5,141.41

$0.01

$11,A00.00

$107,280.00

$0.10
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b.

4

Total monthly

Redempt fon Monitoring

cost

Total cost per case month

Indiresct Costs

Indirect labor costs

*
]
*
»

Indirect cost
Indirect cost
Indirect coat
Indirect cost
Indirect cost

rate
rate
rate
rate
rate

(Compliance Branch)
(Administrative Review Office)
(Minneapolis Data Center)
(FN5)

{PDPW/OIS)

Monthly indirect non-labor cost

Total cost per case month

TOTAL SYSTEM OPERATING COST PER CASE MONTH

Exhibit E-4
(continued)

POS /ACD
STANDARD
MAG STRIPFE

$850.

50.

12

16

POS/ACD
STANDARID
MAG STRIPFE

$20,B852

50.

.00

16

POS/ACD
STANDARD
MAG STRIPE

$64,160.00

$0.16

Table of Contents

POS/ACD

CHIP CARD

$850.

$0.

12

16

POS/ACD

CHIP CARD

$20,852.00

$0.16

POS/ACD

CHIP CARD

$64,160.00

$0.16
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Exhibit E-5

DETAILED BREAKDOWN OF OPERATING COSTS*

MULTIPROGRAM POS SYSTEMS

WITH

STANDARD MACNETIC STRIPE CARD AND CHIP CARD ACCESS DEVICES

SYSTEM:

SYSTEM PARAMETERS CARD TYPE:

1.

Food stamp caseload

Proportion of FS only cases in scenario caseload (incl. Medicaid)

Proportijon of F$ only cases in scenario caseload (excl. Medicaid)

Prprtn of F5 + other cases in scenario caseload (incl. Medicaid)w

Prprin of FS + other cases in scenario caseload (excl. Medicaid)

Average number of applicable prograss in which food stamwp
households participate {incl. Medicaid)

Average number of applicable programs in which food stamp
households particlipate [exc). Medicald)

Interest rate

PROVIDING RECIPIENTS WITH ACCESS DEVICES
Raw Card Stock

Card needs

* Total amnual applications

4 Annual approval rate
Annual mnumber of new FS households

4 Annual nusber of damaged cards

* Proportion lost/stolen cards per month
Annual nusber of lost/stolen cards

Annual nusber of cards needed
Monthly number of carde needed
Monthly number of disposable cards needed

Card costs
* pPrice per blank card
* Price per blank disposable card

Total cost per case month

Equipment for Card Fabrication/Encoding

Amortized capital costs
*  Number of machines reguired
* Purchase price
* Expected lifetime (months)
Monthly amortized capital costs/machine

Majintenance costs
* Monthly maintenance cost/machine

Total wmonthly cost

Total cost per case month

MULTI -
PROGRAM POS
MAG STRIPE

5300
0.03
0.05
0.3
0.64

4862
0.79
3824
32
0.01
852
4708
392
N/A

$0.40
N/A

$0.02

$8,845.00

$166.92

$70.02
$236.94

$0,02

MULTI -
PROGRAM POS
MAG STRIPE

1106000
0.0)
0.0%
0.1
0.64

119257
0.79
91799
780
0.01
20904

11548)

9624
N/A

$0.30
N/A

$0.01

1
$11,955.00
60

$601.01
$252.98
$856.01

$0.00

MULTI-
PROGRAM POS
MAG STRIPE

400000
0.03

0.
0.3)
o

(8]
-
L]

-
-3
v

166945
0.79
288612
2400
0.01
64320

355332

29611
N/A

$0.12
N/A

$0.00

1
541,530.00
60

$78).72
$328.78
$1,112.50

$0.00

Table of Contents

MULTI - MULTI-
PROGRAM POS PROGRAM POS
CHIP CARD CHIP CARD

5300 1310000
0.03 0.03
0.05 0.05
0.33 0.3)
0.64 0.64
2.19 2.19
1.6%5 1.6%
0.0%5 G.05
4862 119257
0.79 0.79
1824 93799
64 1560
0.01 0.01
852 20904
4740 116263
195 9689
N/A- N/A
$12.00 $7.75
N/A N/A
$0.51 $0.1311
1 20
$1,200.00 $1,200.00
60 60
$22.65 $22.6%
$9.50 $9.50
$12.15 5642.91
$0.00 $0. 00

MULTI -
PROGRAM POS
CHIP CARD

400000

0.
0.
0.
0.

2.

1.
o,

03
a5
31
64

19

65
0%

3664945

0.

79

288612
4800

0.

o1

641320

357732
29811
N/A

$6.25
N/A

$0.27

1
$1,200.

§22.

$9.

$1,214,

S¢

00
00
60
65

50

L. 0u
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C.

Coamunications/Postage Costs for Initialization

Communications coste

¢ Average cost per conhnect
Monthly number of inftializations

¢ Monthly proportion of caseload making gqueries
Number of queries per month
Comsunications cost per month

Postage cost
* Monthly card malling cost

Total cost per case month

Labor for Fabricatjon, Initialization, Tralning, etc.

¢ labor cost per case month -

Indirect Coste

* Indirect labor cost ratio
Indirect labor cost per case month
4 Indirect non-labor cost ratio
Indirect non-labor cost per case month

Total cost per case month

Exhibit E-5
(continued)

MULTI-
PROGRAM POS
MAG STRIPE

$0.
392

0.
632
$71.

so.
$o.

$o.

07

12

69

00

01

MULTI -
PROGRAM POS
MAG STRIPE

§0.

07

9624

0.

12

15496

$1,758.

$0.
$0.

$0.

37

00

o1

16

MULTI -
PROGRAM POS
MAG STRIPE

$0.1)

N/A

0.12
47680
$6,198.40

$2,158.40

$0.01

$0.16

Table of Contents

MULTI~
PROGRAM POS
CHIP CARD

$0.07
3195
0.12
632
$71.87

$0.00

$0.01

$0.16

MULTI ~
PROGRAM PPOS PROGRAM POS
CHIP CARD

$o.

07

9689

0.

12

15496

$1,762.

$a.
$0.

$0.

92

[a]¢]

o1

16

.08
.01
.08
.03

.04

MULTI -

CHIP CARD

$0.

1]

29811

0.

12

47680

510,071.

So.
50.

$0.
$0.
$o.

a1

0

o1

-16
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2.

a.

PENEFIT AUTHORIZATION
Issuance Machines

Equipment requirements
&  Number of machines

Amortized capital costs
¢  Purchase price/machine
* Installation cost/machine
¢ Expected lifetime (wonths)
Monthly amortized capita) cost/machine

Maintenance costs
* Monthly saintenance cost/machine

Stocking costs
* Monthly stocking cost/machine

Supply costs
* Monthly supply cost/machine

Environment costs

* Monthly space rental cost/machine

* Monthly utilities cost/machine
Monthly environment cost/machine

Total cost per case month

lssuance Flle Creation

Reqular issuance file creation costs

* Cost per regular issuance

* HNumber of reqular issuances/month
Monthly regular issuance cost

Non-recurring issuance file creation costs

* Cost per non-recurring iseuvance

* Number of non-recurring lssuances/month
Monthly non-recurring issuance cost

Iasuance tape daily delivery fee
* Nusber of deliveries
Monthly tape dellvery cost

Total cost per case wonth

Exhibit E-$
(continued)

MULTI -
PROGRAM POS
MAG STRIPE

27

$8,000.00
$1,500.00
60
$179.28

$66.67
N/A
$2.50

$300.00
$50.00
$150.00

$1.09

$214.99

$429.99

$2.11
$46.35
$5.00
5110.00

$0.06

MNULTI~
PROGRAM POS
MAG STRIPE

62

$7,600.00
$1,500.00
60
$171.73

$63.3)

N/A

$2.50

$300.00
$50.00
$150.00

$0.10

$1,054.69
10
$10,546.88

$51.67
22
$1,136.81

$5.00
22
$110.00

$0.05

MULTI-
PROGRAM POS
MAG STRIPE

1587

$6,700.00
$1,500.00
60
$154.74

$55.8)

N/A

$2.50

$300.00
$50.00
$350.00

$0.80

$3,245.19
10
$32,451.94

$158.99
22
$3,497.88

$5.00
22
$110.00

$0.05%

Table of Contents

MULTI-
PROGRAM POS
CHIP CARD

27

$9,000.00
$1,900.00
60
$198.15

$75.00

N/A

$2.50

$300.00
$50.00
$3150.00

$1.14

$214.99
2
$429.99

$2.11
22
$46.35

$5.00
22
$110.00

$0.06

MULTI -
PROGRAM POS
CHIP CARD

62

$8,600.00
$1,%00.00
60
$190.60

$71.67

N/A

$2.50

$100. 00
$90.00
$150.00

$0.10

$1,054.69
10
$10,546.38

$51.67
22
$1,136.81

$5.00
22
$110.00

$0.0%

MULTE~

PROGRAM

POS

CHIP CARD

1
$7,700
$1,500

$173

564

$2.

$100.
550,
$150.

S0.

$3,24%.

$12,4%1

SB7

.00
.00

60
.62

.17

N/A

50

o
[
0o

19
10
.94
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C.

1s

Tra
-

suance Posting

nsmission run coste

Average dally transmission run cost
Number of transmissions runs/month
Monthly transmission run cost

Communication costs

Tot

Coi
.

Re
Tra
»

Tot

Communication cost per transsission
Nusber of transmissions/month
Monthly communication cost

al cost per case month

upons (where applicable)
Total cost per case month

cipient Access

nsaction costs

Proportion of caseload - regular issuance
Proportion of caseload - non-recurring issuance
Proportion of issuances not picked up

Number of monthly issuance transactions
Froportion of caseload waking balance inquiries
Proportion of caseload trying unauthorized access
lumber of other monthly transactions

Cost per transaction

Total monthly transaction costs

al cost per case month

Exhibit E-9
{continued)

MULTI ~
PROGRAM POS
MAG STRIVE

$78.29

$1,722.35

$0.81
22
$17.82

$0.19

N/A

1.00
0.06
0.09
515%
2.61
0.25
1922%

$0.00

$0.00

MULTI -
PROGRAM POS
MAG STRIPE

$142.08
22
$3,125.86

$1.86
22
$40.92

$0.01

N/A

1.00
0.06
0.09
126451
2.63
0.25
373451

$0.00

$0.00

MULTI~
PROGRAM POS
MAG STRIPE

$201.35

$4,429.7)

$194.90
22
$4,287.76

$0.01

N/A

1.00
0.06
0.09
389080
2.63
0.25
1149080

$0.00

$0.00

Table of Contents

MULTI-
PROGRAM POS
CHIP CARD

$78.29
22
$1,722.35%

$0.81
22
$17.82

$0.19

N/A

1.00
0.06
0.09
5155
2.6)
0.25
15225
$0.00
S0.00

$0.00

MULTI -
PROGRAM POS
CHlP CARD

$142.08

$),125.86

$1.86
$40.92

$0.01

H/A

1.00
0.06
0.09
126451
2.63
0.25
373451
$0.00
$0.00

$0.00

MULTI -
PROGRAM POS
CHIP CARD

$201.3%

$4,429.7)

$194.90
22
$4,287.76

$0.01

N/A

1.00
0.06
0.09

389080
2.63
0.25

1149080
$0.00
50.00

$0.00
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r

Issuance Reconciliation

Transmission run costs

* Average daily transmission cost
Number of transmissions/month
Total monthly transsission run costas

Communication costs

+ Communication cost per transsission
Number of transsissions/sonth
Total monthly communication cost

Archiving and Summary runs (applicable in coupon scenarios only)

4 Monthly archiving and summary run cost

Report reconciliation costs (where applicable)
4 Monthly manual reconciliation cost

Reconcillation run costs
* Monthly reconciliation run cost

Total cost per case sonth *

Indirect Costs
Indirect cost ratios
* Indirect cost ratio (cosputer center functions)
¢ Indirect cost ratio (state functions)
Monthly indirect cost

Total cost per case month

Exhibit E~S
(continued)

MULTT-
PROGRAM FOS
MAG STRIPE

$104.94
22
$2,30B.68

$0.00
22
$0.00

N/A
N/A

$815.11

$0.59

$812.97

$0.15

MULTI~
PROGRAM POS
MAG STRIPE

$190.45
22
$4,189,.96

$0.00
22
$0.00

N/A

N/A

$1,479.32

$0.04

$2,060.80

$0.02

MULTI-
FROGRAM POS
MAG STRI1PE

$269.89
$5,937.69
$186.80

22
$4,109.70

N/A

N/A

$2,096.38

$0.03

0.08
0.06

$28,244.51

$0.07

Table of Contents

MULTI-
PROGRAM POS
CH1P CARD

$104.94
22
$2,308.68

$0.00
22
$0.00

N/A

N/A

$815.11

$0.59

$834.01

$0.16

MULTI-
PROGRAM FPOS
CHIP CARD

$190.45
22
$4,189.96

$0.00
22
$0.00

N/A

N/A

$1,479.132

50.04

0.08
0.06

$2,109.10

$0.02

MULTI~
PROGRAM FOS
CHIP CARD

$269.89

55,917.69

$186.80
22
$4,109.70

N/A

N/A

$2,096.18

$0.01

$29,481.00

30.07




RECIPIENTS USE OF BENEFITS
Store Equipment

Equipment requirements

* HNumber of one-terminal stores

* Number of multi-terminal stores

* Average nuaber of terminals
Number of POS terminale

4 Number of balance inquiry terminals
Number of manual transaction recorders

POS terainals
¢ Purchase price/terminal
¢ 1Installation cost/terminal
¢ Fxpected lifetime (wonths)
Monthly amortized caplital cost/terminal

POS terminal maintenance costs
* Monthly majntenance cost/terminal

Balance inquiry tersinals
* Purchase prices/terminal
* Expected lifetime
Munthly amortized cost per terminal

Balance inquiry terminal maintenance costs
* Monthly maintenance cost/machine

Manual transaction recorder
* Purchase Price
¢ Expected lifetime
Monthly amortized cost/recorder

Supply costs
¢ Monthly supply costs (overall)

Kumber of POS purchases
¢ Ave. number POS purchases by non-FS/month
¢ Ave. number POS purchases by FS-only/month

Total cost per case month

Exhibit E-S
(continued)

MULTI -
PIROGRAM OS
MAG STRIPE

141

6.05
324
12
143

$678.00
$50.00
16
521.82

$5.65

$220.00
60
$4.15

$1.83

$1310.00
60
$6.21

$399.01
0.40

AR.05

$1.87

MULTI -
PROGRAM $POS
MAG STRIPE

2976
402

4640
J43
2978

$565.00
$50.00
518.43

$4.71

$1%0.00

$2.8)

$1.25

$3117.00

$5.98

$5,714.29

]
-~
o

S0.96

MULTY -
PROGRAM POS
MAG STRIPE

6529
1623
6.36
16851
1330
6529

$427.00
$%0.00
36
$14.20
$1.56

$135.00
60
$2.55

$1.13

$191.00
60
$3.60

$20,752.46
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MULTI -
PROGRAM POS
CIHTIP CARD

143
3o
6.05
324
12
143

$748.00
$50.00
16
$23.92

$6.23

$300.00
60
$5.66

$2.50

$430.00
60
$8.11

$399.01

MULTT - MULTI -
PROGRAM POS PROGRAM 109
CHIP CARD CIHEE CARD
2976 6529
402 162)
4.14 6.16
4640 168451
4 1110
2976 6529
$615.00 5497.00
$50.0