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EXECUTIVE SUMMARY 

This srudy identifies the forces that will drive requirements for U.S. coins and notes. It examines 
how these forces may shape demand and the implications for the production and processing of 
coins and notes. This study was conducted jointly by the Board of Governors of the Federa! 
Reserve System and the U.S. Department ofTreasury (including the U.S. Mint and the Bureau of 
Engraving and Printing) to provide operational and policy guidance. 

Summary ofFindings 

The key factors that may drive the demand for notes and coins over the next decade are domestic 
economic growth, doUarization, the impact of the eurn, the use of other transactional 
mechanisms, and new coin programs (summarized in table A-I). Supply drivers include the use 
of plastic substrate. the productipn of pennies, and coin recycling. 

Table A-t. Anticipated Impact of Drivers on Note and Coin Supply and Demand 

-.:-~. -:=--'l')lU VI-1"is'-" -_. -~-7V-·. :S- - -.-- ------.... L(}r"S ' ... .."':....... , ~O'II __ .l"" -- . 
.- -------- ---- .. - --- -~~ - -~ - - --- - -. 

Domestic Economic Growth Mixed Mixed 

Dollarization Increase demand No significant impact 

Impact of Euro Decrease demand in long term No significant impact 

Other Transaction Mechanisms Decrease demand Decrease demand 

New Coin Programs: 

50 States Quarter No significant impact Increase demand 
Sacagawea Dollar Coin Decrease production, but only Increase production, but not 

ifSI note withdra\'m significant unless $1 note withdrawn 
Discontinue Penny Production No impact Decrease production 
Use of Plastic Substrate Decrease production Possible decrease in $1 coin demand 
Coin Recycling No impact Decrease production 

• Domestic Economic Growth 

The rate of domestic economic growth will continue to affect note and coin demand. Changes 
in the rate ofgrowth of rea! gross domestic product (GDP) and inflation appear to influence the 
growth rate of cash use domestically. The Administration expects that nomina! GDP growth will 
slow down over the next two years to 4.2 percent from an estimated 5.2 percent this year. By the 
middle of the next decade, growth is forecasted to reach 4.8 percent again. lfnornina! GDP 
growth slows over the next severa! years, as predicted, then it is likely to moderate the effect on 
demand for notes and coins over the same period. 
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• DollarizatioD 

The "dollarization" offoreign economies, in which the dollar is substituted for the local CurmlCY 

(either formally or informally), has been a significant source ofdollar note demand over the last 
decade. Between 1988 and 1995, large shipments ofdollars went to Argentina and the former 
Soviet Union (FSU). Jnfiation, declining exchange rates, currency recalls, and an 
underdeveloped banking system encouraged people in those countries to hold and use U.S. 
dollars. It is difficult to predict whether these countries or other regions or countries with a 
history ofeconomic instability will require the same scale ofdoUar shipments in the future. 

• Impact oftbe Euro 

The emergence of the euro will affect the dollar, although the nature and extent of that impact is 
difficultto predict. In the short run, the anticipated introduction of the euro may boost foreign 
demand for the dollar. However, the new European Central Bank may gradually require smaller 
dollar reserves after the introduction of the euro in 2002. Regions with close trade ties to the 
European Union, such as eastern Europe, the Mediterranean basin and certain regions of Africa 
may substitute eUfOS for dollars. On the other hand, there is the possibility that the euro could set 
a precedent for regional currencies, and encourage the adoption of the dollar throughout the 
Western Hemisphere. 

It will take time for the euro to stabilize and gain trust worldwide. Any major challenge to the 
dollar as the primary international currency is unlikely to occur in the short ~ if at all. 
However, foreign demand for the dollar, as opposed to other currencies, will continue to refleel 
the relative strength of the U.S. economy 

• Use of Other Transaction Mechanisms 

Historically. consumers have continued to usc traditional transaction mechanisms even while 
adopting new ones. Over the next decade this trend is likely to continue because each type of 
transaction mechanism has a unique mix of features that makes it more useful for certain types of 
transactions (summarized in table A-2). 

The sbare of cash used by consumers over the past decade has been reduced by growth in check 
and credit card transactions. Cash transactions are likely to continue to decline relative to cbecks 
and credit cards over the next decade. Growth of newer transaction mechanisms, such as point 
of sales (POS) debits, will grow at the fastest rate, although they currently represent a very small 
share of total dollar transactions. POS debit cards will provide an alternative primarily to cash 
and check transactions. However, the total volume of transactions in the U.S. and foreign 
economies is increasing, so the use of cash is likely to remain substantial over the next decade, 
despite a declining share of total transactioos. 
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Table A-2. Comparison of Payment Instrument Features (from consumer perspective) 

' put'l1il!u/ noOl 1"llIhlt!/or £tI.\t'o/ BulkillL'SS PC0'hy E'h'fUI ' - - Prrwl:Y 
ImlTlllllt'1I1 1.0'\ ( :"t! Plume. Cr;,:da 

.\/011 or (10:'1 emit 
_ . _ ( "oil/pUler _ 

Coins No Yes High High No No Yes 
Notes No Yes High Moderate No No Yes 

Checks Yes No Low Moderate Mail only Get cash No 
only 

Credit Yes Limited to Moderate Low Yes Yes No 
Cards $50 
Debit Yes Limited to Moderate Low No Get cash No 
Cards $50 only 
Smart No Yes High Low No No No 
Cards 

E-Cash No Not High Low Computer No Unknown 
determined only 

Newer electronic payment mechanisms. such as stored-value cards and digital cash, arc still 
being developed or tested in pilot programs, and their potential is unknown. The success of 
stored-value cards may depend, in part, on incorporating multiple, cross-industry applications, 
such as storing both cash and infonnation. Digital cash is being designed for computer 
transactions and is unlikely to significantly affect cash usage. 

• Fifty States Commemorative Quarter Program 

The Fifty States Commemorative Quarter program, beginning in 1999 and lasting for ten years. 
will require five new quarter designs each year. Demand projections for this program are very 
tentative because no comparable, multiyear circulating commemorative program has been 
attempted. Initial estimates for the first half of 1999 suggest that the commemorative quarters 
are popular and that, in 1999, incremental demand (in addition to an estimated economic demand 
of2.6 billion quarters) will likely fall within the projected range of 1.5 billion to 3 billion 
additional quarters. However, demand could exceed the range, given that promotion of the 
program did not begin until June 1999. Demand for other coin denominations has also grown 
substantially in 1999. suggesting that there might be a carryover effect from the quarter. 

Mint production capacity is expected to be sufficient unless most of the new quarters are hoarded 
and not allowed to circulate. Continued rapid growth in demand for the other com 
denominations could also pose a long-tenn problem. 

• Sacagawea DoUar Coin 

Treasury is authorized to issue a new dollar coin, beginning in 2000. The new Sacagawea dollar 
coin is expected to be more popular than the Susan B. Anthony dollar coin, in part because it will 
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be more easily distinguishable from the other coin denominations. However, history suggests 
that the new dollar coin will not circulate widely unless the $1 note is withdrawn. Because there 
are no plans to withdraw the $1 note, Treasury does not expect demand for the new Sacagawea 
dollar to significantly affect production capacity. However, in accordance with the legislation, 
the Mint plans to promote the new dollar coin. 

• Penny Production 

Over the last decade, some stakeholders have advocated eliminating the penny, Treasury policy 
has been to continue production of the penny, which circulates widely. Because this 
denomination represents the largest share ofcoin production (about 57 percent), discontinuation 
would reduce the Mint's production and distribution requirements. 

• Use of Plastic Substrate 

If developed, a plastic substrate could expand the life span of notes and reduce the volume of 
notes produced. The cost benefit would be greatest for the $1 note, because it currently has the 
shortest average life span (about 18 months), and because it not expected to be redesigned. 
Although the $1 note would still be more costly than a $1 coin over its full life span, it might be 
more acceptable to consumers, who generally prefer carrying notes. 

• Coin Recycling 

Coin recyeling businesses, such as Coinstar, have increased the life span of primarily pennies by 
returning them to active circulation. The initial result was that the Mint produced fewer pennies. 
Although the coin recycling businesses do not appear to have reached a saturation point in the 
market, penny demand has begun to accelerate once again. It is not clear whether the impact of 
the recycling machines on penny demand had a limited impact. or whether other factors are 
driving the renewed increase in penny demand 

Projections 

Note Demand 

A Federal Reserve study forecasts an increase in total note demand betwttn calendar year 
(Cy) 1997 and CY 2010, from approximately 18 billion notes to about 33 billion notes 
(including 20 billion notes held overseas.) I The forecast assumes that the annual compounded 
growth rate for: 

• Total demand remains constant at 5 percent between CY 1984 and CY 2010; 

I A draft srudy, "The Future Demand for U.S. Banknotes: 1998 to 2010," by Ruth Judson, Richard Porter and 
Kendrew Witt of the Fedcnl R.c1erve's Division ofMooc:tary Affairs, presents baseline forecasts ofthe volwne of 
DOtes circulating domestically and oveneas· 
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• 	 Domestic demand declines slightly, from under 4 percent between CY 1984 and CY 1997 to 
over 3 percent between CY 1997 and CY 2010; and 

• 	 Foreign demand remains constant at 6 percent between CY 1984 and CY 2010. 

In terms oftotal volume. the share offoreign-held notes is projected to increase from 
approximately 55 percent in 1997 to 62 percent by CY 2010. 

In terms oflotal value, the share of foreign-held notes is projected to rise from 70 percent 
in CY 1997 to 77 percent in CY 2010 (reflecting the large number of high denomination 
notes held overseas). 

Coin Demand 

The Mint projects thal total coin demand (net payout) will increase from 22 billion in FY 1999 to 
28 billion in FY 2010. Between FY 1999 and FY 2010, the annual compounded growih rale will 
decrease for all coins except pennies. 

• 	 The rate for total coin demand is projected to be about 2 percen~ the sarne rate ofgrowth 

experienced between FY 1990 and FY 1998; 


• 	 The rate for quarters is projected to decrease to about 3 percent from 7 percent between 

FY 1990 and FY 1998; 


• 	 The rate for nickels and dimes is projected to decrease to about 2~3 percent from 5-7 percent 
between FY 1990 and FY 1998; and 

• 	 The rate for pennies is projected to increase to over 1 percent from a rate of decline of less 
than 1 percent between FY 1990 and FY 1998. 

Recommendations 

Many factors will drive demand for notes and coins over the next decade. Some ofthese factors 
cannot be predicted with any degree of certainty, and will require joint monitoring by the 
Department of the Treasury and the Federal Reserve System The factors that most need to be 
monitored, and over which there is little control are. foreign demand (the curo and dollarization). 
the role of other transaction mechanisms, and domestic economic growth. 

Foreign demand has accounted for the largest share ofgrowth in the value of circulating notes 
over the past decade. To determine future foreign requirements, the group should focus on two 
activities: 

• 	 Monitoring the curo and its impact on dollar holdings; and 
• 	 Continuing to monitor trends in dollar usage overseas-where the notes are going. and how 

they are used. 



The use of alternate transaction mechanisms will continue to affect both domestic and foreign 
demand for cash. New technologies will present opportunities for the development of more 
advanced electronic transaction mechanisms. The group will need to monitor the effects of 
teclmology on the use of casIL 

• 	 New technologies may affect the use ofcash in the long term. 
• 	 Existing te<:lmologies and payment mechanisms could be adopted over the next decade. 
• 	 Consumer preferences for the various transaction mechanisms may change. 

The group will need to gather and use information on domestic economic activity, which will 
continue to affect both domestic and foreign demand for dollar notes and coins. 

• 	 Monitor projections of domestic economic growth and inflation. 
• 	 Evaluate the Treasury's and the Federal Reserve's forecasting methods for note and coin 

demand. Have the projections been accurate or useful? Are the proper data being collected? 
• 	 Coordinate Treasury and Federal Reserve forecasts and analyses ofnote and coin demand. 

Are they based on the same assumptions? . 
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1. INTRODUCTION 


Background 

This study identifies the forces that will drive requirements for U.S. coins and notes. It examines 
how these forces may shape demand and the implications for the production and processing of 
coins and notes. This study was conducted jointly by the Board ofGoverno" of the Federal 
Reserve System and the U.S. Department ofTreasury (including the U.S. Mint and the Bureau of 
Engraving and Printing) to provide operational and po1icy guidance. 

Demand for U.S. coins and notes has gro\\,TI steadily, if not continuously, since their 
introduction. The Mint produced the first uniform U.S. government coinage (copper cents) in 
1792. A part of Treasury since 1873. the U.S. Mint currently produces all U.S. circulating and 
conunemorative coins, as well as other numismatic products. Treasury's Bureau of Engraving 
and Printing (BEP) issued the nation 's first uniform paper notes in 1862. By 1877, the Bureau 
had taken over the printing of all U.S. banknotes from private banknote companies. 

The ending of the Cold War and the emergence of a new global economy have created 
unprecedented demand for the dollar, both domestically and overseas. Since 1960. the value of 
notes in circulation has climbed from $30 billion to nearly $500 billion, approximately 
70 percent of which is currently held outside of the United States. In 1998, the estimated value 
of coinage in circulation was approximately $8 billion. 

The future demand for coins and notes, and the form they will take, will have important 
ramifications for both policy and operational decisions at Treasury (e.g.> plans for production 
facilities and processes). The Federal Reserve orders notes from BEP and coins from the Mint 
and places them in circulation The mix and volume of coins and notes affects both Federal 
Reserve and bank opcrations~ such as the processing, storage, and distribution of coins and notes. 

The supply of coins and notes also affects the calculation of government revenues (both interest 
and seigniorage). The notes are a claim on the Federal Reserve and represent essentially an 
interest-free loan for the government The more notes outstanding, the less interest-bearing debt 
required by Treasury. Based on an estimated $340 billion notes held overseas and the current 
three-month Treasury bill rate of4.6 percent. the amount of implicit taxpayer savings from 
overseas holdings is about $16 billion annually. 

The Federal Reserve holds U.S. government securities as assets in amounts that correspond to 
the face value oru.s . notes outstanding, domestically and ovmeas. In 1998, the Federal 
Reserve paid $27.6 billion to Treasury as interest on Federal Reserve notes. The Treasury also 
eams "seigniorage" on the coins--approximately 5600 million in 1998. 

Method 

Meetings are held quarterly by the Assistant Secretary of the Treasury for Management/Chief 
Financial Officer with the Federal Reserve's Assistant Djrector for Cash and Fiscal Agency. 
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Treasury's Fiscal Assistant Secretary, the Treasurer, and the Directors of the Bureau of 
Engraving and Printing and the U.S. Mint to coordinate and address policy or operational issues 
regarding coins and notes. The group requested that staff collaborate on a study that would: 

• Identify the factors that will drive the supply and demand ofnotes and coins over the next •decade, 

• Provide forecasts of note and coin demand to 2010, and 

• Recommend next steps. 

The goal of this study is to provide the group with a better context for mlll'ing policy or 
operational decisions, as well as to identify potentially critical issues that will require further 
monitoring or analysis , 

Chapter 2 discusses the key factors driving historical note and coin demand, such as the rate of 
real economic growth and inflation, and the usc of other transactionaJ mechanisms. Chapter 3 
examines how those drivers might behave over the next decade and discusses additional factors 
that may shape future demand, such as new coin programs. Chapter 4 presents the Federal 
Reserve's and the Mint's projections of note and coin demand to 2010, and the assumptions 
underlying them. 

Chapter 5 focuses on the supply side and critical factors that could affect production, but not 
necessarily demand-such as the redesign of notes, elimination of various denominations of 
coins or notes, and the expansion ofthe nOle's life span. Unlike many of the demand-side issues 
discussed in Chapter 2, these factors should be easier to anticipate. 

Finally, Chapter 6 reviews the critical drivers ofsupply and demand for notes and coins, and 
identifies those factors that are essentially unpredictable and will require further monitoring or 
analysis. 



2. HISTORICAL DEMAND FOR NOTES AND COINS 

Historical Demand for Notes 

The value of notes in circulation represents the demand for notes. 

• 	 The nominal value l of circulating notes increased from $30 billion to $492 billion benveen 
1960 and 1998-an annual compounded growth rate of about 7 percent 2 (chart I). 

• 	 The value of the circulating stock of notes increased at 9 percent in the 1970s--partly 
reflecting high inflation rates. and slowed to 7.5 percent in the eighties and nineties. 

• 	 The higher denominations ($20, $50, and $100) accounted for 96 percent of the total growth 
in the value of circulating notes between 1960 and 1998. 

• 	 Hundred dollar notes represented 20 percent ofthe value ofthe circulating stock in 1960 
compared to over 50 percent in 1990 and 65 percent in 1998 (although only 17 percent of 
total volume). 

I The nominal (including inflation) value. nttbcr than the~. of nole and coin demand is used in this chapter to 
identify the demand drivers. However, projections of note and coin demand. as well as production arc based on 
volume. 

1 Annual compounded growth rates in this ~ were ca1culated by fitting a straight line to the curve, calcuJating 
lIle slope ofthe line, and dividing by the avaage value of the data over the period. 
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Chart 1. Historical Note Demand (1960-1998) 
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Foreign Demand: 

Analysts at the Federal Reserve estimate that since 1980, foreign demand for U.S. notes has 
accounted for over 75 percent of all growth in the value of circulating notes (chan 2). Between 
1960 and 1998, the nominal value of notes circulating abroad increased from $10 billion to 
$342 billion-an annual compounded rate of8 percent (compared with 7 percent for total 
demand).' 

The dollar emerged as an international currency after World War I, and after World War l~ 
replaced the British pound sterling as the dominant international currency. Since 1960, the share 
oru.s. notes held overseas has grown from over 30 percent of the total value of circulating stock 
to over 70 percent in 1998. 

1. The Federal Reserve is able to make only rough estimates ohhe flow of U.S. notes abroad. Cash is often sent in 
the mail, and individual shipments orup to S10,ooo do not have to be reported to the Customs Service. Customs' 
records or shipments above S10,OOO provide some information on currency flo....-s abroad Other important sources 
ofdata are the informal reports that commercial banks submit to the Federal Reserve regarding their overseas 
shipments of notes. 
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Chart 2. Domestic vs. Foreign Note Demand (1960-1998) 
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The U.S. dollar is used overseas, as it is domestically. as a unit of account, a medium of 
exchange, and a store ofvaJue. The dollar provides overseas users with a store of value when the 
purchasing power of their domestic currency is uncertain. Reliance on the dollar has been 
greatest in countries where a history of high in.f)ation and other political or economic crises has 
increased the risk of holding local currency. 

U.S. currency has several advantages as currency overseas: 

• 	 Relatively stable purchasing power, and widely accepted as a fonn of payment worldwide 
• 	 Reasonably secure from counterfeiting 
• 	 Relatively anonymous compared with other currencies (shipments under ten thousand dollars 

do not have to be reported) 
• 	 Not subject to recall 
• 	 Backed by the full faith and credit of the U.S. government. 
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C hartl. Foreign Note Demand vs. GDP 
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The relative strength ofthe U.S. economy, reflected in part by growth in real U.S. gross domestic 
product (GDP}--may drive the dollar' s role as the primary international currency (chart 3). The 
rate of jnflation affects the value of transactions, worldwide, including growth of 
U.S. foreign trade (see U.S. imports and exports in chart 4) . Consequently, periods ofhigh 
inf1ation promote increases in foreign trade and foreign demand for dollars. 

• In the seventies, as growth in nominal GOP (a combination of real economic growth and 
inflation) and foreign trade accelerated, growth in foreign demand for dollars peaked at 
about 13 percent annually. MUCh of the growth in foreign dollar demand and foreign trade 
was due to high inflation (driven by high oil prices during this period). 

• 	 In the eighties, as inflation and trade gro,,"1h decelerated. growth in foreign demand for 

dollars slowed to less than 10 percent. 


• 	 In the nineties, as inflation and trade growth continued to decelerate, nominal GOP growth 
leveled out at about 5 percent annually. and growth in foreign demand for dollar noles 
slowed to about 8 percent. 
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Chart 4. Foreign Note Demand vs. U.S. Foreign Trade _.-50"" 
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Although the growth rate in foreign demand for dollars was decelerating, the largest flow of 
dollars overseas-approximately $100 billion-<JCcurred between 1988 and 1995' Between 
1988 and 1991. most of the notes-approximately $40 billion-went to Argentina Argentina 
expericnced chronic high inflation from the 1960s to theearly 1990s, including brief bouts of 
hyperinflation in the mid~1970s and late 1980s. After the crisis passed, many residents 
continued to hold dollars as insurance against further political or economic upheaval. Between 
1990 and 1991, the Persian Gulf War also contributed to a worldwide increase in demand for 
dollars. Between 1992 and 1995, the dominant destination of overseas shipments was the fonner 
Soviet Union (FSU). Inflation, declining exchange rates, currency recalls, and an 
underdeveloped banking system encouraged people in those countries to hold and use U.S. 
dollars. Net flows of U.S. notes to Russia alone in both 1994 and 1995 were at least $20 billion 
per year. 

Growth in overseas note demand slowed in 1995 and 1996 to about 6 percent The slowdown 
may have been a reaction to news that a redesigned $100 note would soon be released. Note 
holders may have been concemed----despite assurances to the contrary-that the traditional note 
design might lose value or not be accepted after issuance of the new design. Following the 

Richard D. Porter and Ruth A Judson., "'The Location of U.S. Currmcy: How Much Is Abroad?" Federal Reserve 
Bulletin, October. 1996, p. 886, 896. 
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release of the new note, growth in demand, especially for the $100 notes, accelerated again to an 
annual rate of about 8 percent. The new anti-counterfeiting features boosted confidence in the 
dollar overseas, contributing to the increased demand. 

Domestic Demand: 

Between 1960 and 1998 the nominal value of notes circulating domestically increased from 
$20 billion to $150 billion-an annual compounded growth rate of 5 percent (compared with 
8 percent for foreign demand). Domestic note demand reflects nominal GDP (chart 5). 

• 	 In the sixties, nominal GDP grew at a rate of about 7 percent annually, and domestic note 

demand at an annual compounded growth rate ofabout 4.5 percent. 


• 	 In the seventies, high inflation drove nominal GDP growth to about 10 percent annually, and 
domestic note demand accelerated to 6 percent annually. 

Chart 5. Domestic Note Demand vs. GDP 
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• 	 In the eighties, as inflation dropped, the annual growth rate ofnominal GDP slowed to about 
7 percent. but domestic note demand grew at an annual rate of about 4 percent 
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• 	 In the nineties, as inflation continued to drop, the annual growth rate of nominal GDP 
slowed to about 5 percent. However, groYlth in domestic note demand accelerated to about 
6.5 percent, suggesting that other factors might be contributing to domestic note demand. 

Historical Demand for Coins 

The circulating stock or active coin pool is defined as the total number of coins active or 
available to support cash transactions. Not included are idle or inactive coins that have been 
withdrawn. either intentionally or unintentionally, from commerce. The Federal Reserve 
estimates the circulating stock ofnotes by tracking the notes they destroy, as well as by checking 
payments and receipts ofnotes at the Reserve Banks. However. coins (especially pennies) often 
are not returned to the banks at the end oftheir life span. Instead, the coins are disposed of or set 
aside by the public. 

The Mint calculates the circulating stock of coins by using attrition rates (the rate at ''''hich coins 
disappear from the circulating stock or active coin pool) estimated from the Federal Reserve's 
periodic coin samplings. The Mint applies those rates to yearly coin production, over a 30-year 
horizon. The rate at which coins leave the active coin pool is not linear. For the first four to five 
years of a coin's life span, the disappearance rate is relatively high. then flattens out for a long 
period, and finally increases again many years later. 

The value of coins (pennies, nickels. dimes, and quarters only) in circulation is used here as the 
measure of demand for coins. For the purposes of this historical analysis. no data are included 
on half-dollar and dollar coins because these denominations have never circulated widely and 
have not represented a sigoificant share of the circulating stock. Between 1978 and 1998 (the 
period for which estimates are most reliable) the value of circulating coinage increased from 
$3 billion to $7.7 billion, an annual growth rate of about 4 percent (chart 6). 
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Cbart 6. Circulating Coins (1978-1998) 
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Coins are used primarily to make change or to pay for small purchases, especially purchases 
made from vending machines. Growth in coin demand, as with note demand, appears to be 
largely driven by domestic economic growth (chart 7). The growth rate in coin demand, which 
slowed moderately from 4. 7 percent in the eighties to 4.3 percent in the nineties, parallels the 
decelerating growth of nominal GDP and retail sales over the same period. The sharp decreases 
in coin demand, nominal GOP, and retail sales in the early eighties and nineties were due to 
economic recessions. 
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Chart 7. Coin Demand vs. GDP and Retail Sales 
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Historical Demand for Other Transactional Mechanisms: 

The demand for notes and coins is affected by the use of other transaction mechanisms. 
However, data are not routinely collected on the value or volume of cash transactions in this 
country, so the impact of other transaction mechanisms on demand for cash can only be 
estimated_ 

Background: 
Money. as a means of exchange, has evolved from commodities such as gold or silver coins, 
which have inherent value to paper money, which does not. The use of paper money has 
facilitated trade, as it is a portable, efficient way to transfer value. Another important way of 
improving the efficiency of money has been to eliminate its physical existence and merely "note" 
who owns it. Thus paper money was extended to notational money--money that exists as 
notations in the ledgers of depository institutions. such as checking accounts. Electronic funds 
transfer (EFT) methods. such as automated clearinghouse (ACH) and debit cards. are ways of 
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transferring notational money from one account to another, or converting notational money into 
cash. New electronic payments. such as stored-value cards and on-line scrip (also known as 
e·cash and digital cash) take the concept of money beyond its physical and notational fonns to 
intangible electronic fonns that exist only on line. 

Most large·dollar payments in the United States are already conducted electronically via Fedwire 
(a computer network that connects Federal Reserve Banks with over 11,000 domestic depository 
institutions) or the Clearing House Interbank Payment System (CHIPS--a private network run 
by the nation's largest banks) ' The large·dollar payments, most ofwhich are transfers by 
financial institutions. constitute only a small fraction of the volume of all noncash payments. 
New electronic payments methods may bring to small-dollar payments many of the advantages 
that already accrue to Jarge·dollar payments (e.g., convenience, speed). 

Cash: 
The use of cash (notes and coins) has remained strong over time, even with the introduction of 
other financial instruments, such as checks and credit cards. Of all payment methods, cash is 
used in the largest number of transactions (estimated between 50 and 75 percent of all 
transactions)' but accounts for a much smaller share ofthe total value. The extensive use of cash 
is based on several advantages. Cash is the most widely accepted mediwn of exchange. It is 
convenienl-easily transferred and requires no authori7..ation to use-and provides a high degree 
of anonymity and security. 

Cash purchases have declined as a share of al l consumer purchases (in tenns of value, not 
VOlume) over the past decadc--in pan due to increased use of checks and credit cards. 
According to telephone surveys commissioned by the Federal ReselVe and conducted by the 
University of Michigan in 1984 and 1995,' the share ofcash purchases declined from 30 percent 
of total consumer expenditures to 18 percent over the decade. In contrast, the share of credit 
cards increased from 7 to 12 percen~ checks from 62 to 67 percen~ and debit cards reached 
1 percent. 

u.s. consumers have been able to acquire cash in an increasing variety of ways: from a bank 
telter; by cashing a check at grocery or other retail stores; by using an automated teller machine 
(A1M) with either a debit or credit card; or most recently, by using an ATM card or another card 
to get cash from a merchant. In the future, consumers may even be able to use personal 
computers to download cash to a stored-value card. 

Automated Teller Machines fATMs) : 
ATMs have increased the convenience ofobtaining cash. ATMs were introduced in the mid-
I 970s, and growth accelerated in the early eighties as banks competed by improving consumer 
access to ATMs. By the mid·1980s, however, most of the profitable sites had been occupied and 
expansion ofATMs slowed. In the nineties, the number of ATMs expanded again as banks 
placed them in non-traditional locations such as restaurants, stores, and malls. This expansion 

J Congressional Budget Office, Emergins Electtonic Methods for MaJcing Retail PaymentJ, June 1996, p. 2. 
6 Congressional Budget Office, Emerging Electronic Methods for Making Retail Payments, June 1996, p. 17. 
' Federal Reserve System., Study of the Future Uses of U.S. Currency, appendix I, "University ofMichigan Survey 
ofConsumers - May 1995 Summary - Payment Methods Survey ResuJts," December 20. 1995. 
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was made possible by technological advances, especially in telecommunications capabilities that 
reduced the cost of operating A TMs. Additionally, the introduction of ATM access fees 
(surcharges) in 1996 made expansion ofATMs even more profitable.' 

Since 1996, the number ofATMs has been growing much faster than the number of ATM 
transactions (chart 8), and consequently the number of transactions per ATM has been declining. 
Some banks are trying to encourage their customers to use ATMs by charging a fee for each 
assisted transaction that could have been done electronically. However, A TMs have growing 
competition from alternative methods of obtaining cash, such as cash-back options using POS 
debit cards 


Chart 8. ATM Use in the United States (1988-1997) 
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The net effect ofATMs on cash holdings is unclear. The increasing availability of ATMs has 
made it more convenient for consumers to obtain cash. Consequently. consumers might be 
expected to take out only enough cash to meet their immediate needs. This pattern would result 
in an overall reduction in cash holdings. (However, surcharges on ATM usage might partly 
offset this effect by encouraging AlM users to withdraw larger amounts at less frequent intervals 
to minimize charges.) On the other hand, A TMs, by lowering the cost of obtaining cash, could 
also make cash more convenient relative to other transaction mechanisms, such as credit cards, 
thus increasing overall cash holdings. 

• Congressional Budget Office, Comocrition in AIM Markets: Are ATM, Money Machines?, July 1998 , 
Chapter l. 
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The decline in overall cash holdings, relative to other transaction mechanisms, over the last 
decade, suggests that the net effect of ATMs may have been to lower cash holdings. However, 
any connection between ATMs and overali cash holdings is purely speculative because there 
have been no studies confinning this connection. 
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3. DRlVERS OF NOTE AND COIN DEMAND (1999-2010) 

Between 1999 and 2010. many factor.; will drive demand for notes and coins (summarized in 
table 1). Those factor.; will include those categories already discussed in chapter 2-<lomestic 
economic growth, foreign requirements, and other transactional devices-as 'well as new coin 
programs. The timing and impact of many ofthese variables will be difficult to project 

Table 1. Expected Impact of Drivers on Note and Coin Demand 

Domestic Economic Growth Mixed Mixed 
Euro Decrease demand in long tenn No Significant impact 
DolJarizatioD Increase demand No significant impact 
Other Transactional Mechanisms Decrease demand Decrease demand 
New Coin Programs: 
50 States Quarter No significant impact Tncrease demand 
Sacagawea Dollar Coin Decrease production, but only Increase production., but not 

if$1 note withdrawn significantly unless $1 note 
withdrawn 

Domestic Economic Growth 

In 1998, nominal GDP1 reflecting continued low inflation, increased by less than 5 percent. The 
growth rate afrcal GDP, however, has risen from 2.3 percent in 1995 to 3.9 percent in 1998, 
reflecting a strengthening economy. Rising employment and income, as well as wealth effects 
from the rapid gains in stock prices over the past few years, have fueled the grO\\1b in household 
spending. However, inflation has remained low. 

The outlook for the near future is one ofmoderation.9 The Administration expects that over the 
next two years nominal GDP growth will slow down to 4.2 percent from an estimated 5.2 percent 
this year. By the middle of the next decade, growth is forecast to reach 4 .8 percent again. If 
nominal GOP growth slows over the next several years, as predicted. then it is likely to moderate 
growth in demand for notes and coins over the same period. 

f "Mid-Suslon Rr"Jew of1M Budp/. FY )000. .. 
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Introduction of Euro Currency 

The new European currency. the CUIO. has the potential to become an international currenct. 
based on the combined economic strength and trade activity of the participating countries ,l 
Consequently. there is speculation regarding what impact, if any, the euro will have on the use of 
the dollar overseas. 

In anticipation of the euro, demand for dollars may rise as holders of the national currencies 
(e.g., the Deutsche Mark) of European Community (EC) countries divest, especially holders in 
Eastern Europe. However, the introduction oftbe euro may slow growth in demand for 
U.S. notes in the long run. especially within the curo area. For instance, the European Union 
(EU) central banks currently hold six times more currency reserves than the United States. II 
With the emergence of the European Monetary Union (EMU), however, the new European 
Central Bank (ECB) will require smaller reserves than the national central banks. Additionally, 
more than 60 percent of the external transactions ofEU member states will become domestic 
transactions in the monetary union (assuming a1l 15 member states eventually participate in 
EMU), further reducing the size of reserves required. However, the ECB is likely to reduce its 
excess d01lar reserves gradually in order to limit the impact on exchange rates. 

The strength of the euTO will be detennined by internal factors , such as the degree to which 
monetary policy maintains stability and sustains growth and by external factors, such as demand 
for the euTO versus the dollar in international portfolios. Reallocations in favor of the euro by 
non-European investors attracted by the European fmancial market may be offset by 
reallocations out of the euro by European investors aiming to diversify their risks. Additionally, 
a diversification of international portfolios away from the dollar has been under way since the 
beginning of the 19805. In 1997, it was estimated that 40 percent ofworld savings were held in 
dollars and 37 percent in European currencies.12 Further reallocations in favor of the euro are 
likely to occur gradually because investors will need to be convinced of the euro's strcngth 
(especially against the dollar). Regions with close trade ties to the EU, such as eastern Europe, 
the Mediterranean basin, and certain regions of Africa. are the most likely to substitute euros for 
dollars in the short tenn. 

Because the euro wi1l have two note denominations greater than the $100 note, overseas holders 
ofnotes who currently use the dollar as a store ofvalue may fmd it more convenient to hold 
fewer, higher denomination notes. The Secretary of the Treasury retains the authority to print 
$500, $1,000, $5,000, and $10,000 notes, although printing of those notes was discontinued in 
1946. The Federal Reserve would need to order the higher denominations before any would be 

/I On January I, 1999, eleven Emopcan countries officially replaced their national currencies with a single European 
currency, the euro. Although the euro is now the official currency in those countries, the notes and coins ofthe 
national currencies will remain in circulation (as a subdenomination ofthe euro) until the new euro coins and notes 
are issued-currently planned fOT January I, 2002 . The legal lender status of national notes and coins will be 
canceled no later than July 1,2002. The euro will be issued in the following denominations: 1,2, 5, 10, 20 and SO 
cum cents. I (100 cent) and 2 (200 cent) euro coins, and 5, 10,20, SO, 100,200, and 500 euro notes. At an 
exchange rate of approximately $ 1.04, the value of the two highest euro notes-200 and 500··wiU be about $208 and 
$520, respectively (50= : European Central Bank website: www.ecb.int) 
11 EU web site: www.europa.cu.intleuro 
U Ibid. 
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printed. Any benefits would need to be weighed against the possibility that the higher 
denomination note might provide an easier mechanism for laundering of illegal profits, and make 
detection of illicit cash transactions more difficult to detect. 

Dollarization 

Dollarization of foreign economies, either officiaJly or unofficially. would likely increase 
demand for dollars. Although FSU demand for dollar notes may have temporarily peaked, other 
countries or regions may demand dollar notes in the future. 

Argentina recently considered fonnally dollarizing its economy-replacing its own currency. for 
whi,h the value is fixed to the U.S. dollar, with the dollar. The goal of such a plan would be to 
eliminate the risk of currency speculation and benefit from the U.S.' lower interest rates and 
inflation. One article states that Argentina would need a one-time allotment of approximately 
$16 billion in U.S. dollar bills to dollari", its economy." It is not clear whether the plan 
inclJded U.S. coins. Panama is currently the only foreign country officially using the dollar as 
its currency. 

If the dollar were adopted as a regional currency. Latin American note demand would not be a 
significant production issue for the Bureau of Engraving and Printing. 

• 	 Large stocks ofdollars already circulate in Latin America. Latin Americans hold a majority 
of their savings in dollars, and in some countries, such as Argentina, Bolivia, Peru, and 
Uruguay, at least 70 percent of all banking assets and liabilities are now dollar
denominated. 

• 	 It is estimated that the economies of all Latin American countries do not exceed that of the 
states ofCalifornia, New York, and Texas." 

There is a majar potential drawback far any cauntry considering dallarization of its economy. 
Dollarization would mean the country would lose the ability to use its own monetary policy to 
chan1ge economic conditions, either by lowering rates during slow times or by raising rates if 
growth is too rapid and inflation becomes a problem. In tum, the U.S. faces the risk that if a 
couritry is experiencing economic hard times, its politicians mjght shift the blame from their own 
policies to those ofV.S. monetary authorities. The Federal Reserve and Treasury have cautioned 
that adopting the U.S. dollar would not cure all the economic problems of a counlIy. and it would 
still be necessary to undertake economic refonns. 

1I~r1 J Ba"U, "u/1/~ Dollar Reign From ~attl~ to San/iago, ,. Wall Strl!l!lJoumal, March 8, 1999. 
II David Ignatius, "Dallarizafion In latin Aml!rica. ,. Thl! Washing/on Posl, April 28. 1999. 
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Other Transactional Mechanisms 

As shown in table 2, each of the major payment or transactional devices has a unique 
combination offeatures. In the future, consumers are likely to use a mix of all these payment 
instruments, as well as new devices yet to be developed. 

Table 2. Comparison ofPaymcnt Instrument Futures (from consumer pe~pcctivc:) 

.	Puilll~i-'1 ~. ·~E/~.'/ -:'-i{lhi~ Iv,.~--I:.'U'SJ'o/~iilklll-;;i~' 'Pt;.,: m:-'" _· /~,k/7zr-;;! ~-Yrilt;l1+~ 
11I~/;tilllt'lli ",.;" I.(I.\~ . ' .. . l:\I!' f';on:'. ('rL·dll f • , ......_. ' ~,
• _ . "". 	 ' ... ',. '1 
~~ ~_.... " ," - .. 	 .\/at! or Cit!/ Cmlz .',;.... 
~:~ .•-~. ' ... ~.: ~_ ~~ ·'~~___~____-= (JJmjJttl4!r · .•~~_ ~· 	 ' 

Coins No Yes High High No No Yes 

Notes No Yes High Moderate No No Yes 


Checks Yes No Low Moderate Maii only Got cash No 
only 

Credit Yes Limited to Moderate Low Yes Yes No 
Cards $50 
Debit Yes Limited to Moderate Low No Get cash No 
Cards $50 only 
Smart No Yes High Low No No No 
Cards 

[-Cash No Not High Low Computer No Unknown 
detenninc:d only 

The share: of cash used by consumers over the past decade: has declined as the use of checks and 
credit cards has increased over the past decade. The use of checks and credit cards is expected to 
continue to grow over the next decade, but probably at a slower rate. Electronic funds transfers, 
such as Point of Sale (POS) debits are expected to grow the fastest over the next decade. Newer 
electronic payment mechanisms, such as stored-value cards and digital cash, are still being 
developed or tested in pilot programs, and their potential is unlato\m (chart 9). 
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Chart 9. Growth Rate ofTraDsaclion Mechanisms in the United States 
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Checks: 

Check transactions provide control over the timing and amount of payments. can be conducted 
through the mail, are not limited by denominations, and allow the consumer to benefit from floal 
Checks can be used for small and large transactions, although they are less commonly used for 
transactions under $10. Checks are a close substitute for cash. Next to cash, checks account for 
the largest share of transaction volume (chart 10). 

Growth in check volume has been moderate (about 2.8 percent, annually) and relatively steady 
between 1988 and 1997 (chart 9). The number of check transactions is likely to continue to 
grow at a moderate rate (2-3 percent), annually. Gromh in credit and debit cards is likely to 
exceed that of checks. reducing the share of check transactions overall. However, over the next 
decade, checks are likely to continue to account for the largest number of non~cash transactions. 
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Chart 10. Volume ofU. S. Transactions, by Mechanism 
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Credit Cards: 

Credit card transactions allow the consumer to delay payment and accrue float. They also are 
less bulky than cash and can be used to make payments over the computer or phone, and by mail. 
Credit cards are most often used for transactions over $10, but not for extremely large 
transactions (e.g., cars and houses). The rapid increase in the use of credit cards has Jargely been 
accomplished through an extraordinary extension of credit to consumers. 

Thousands of finns offer bank cards to consumers. Prior to the early nineties, card issuers 
competed primarily by waiving annual fees and providing credit card program enhancements. 
Since then, however, interest-rate competition has increased. Card issuers have sought to reduce 
their interest rates by segmenting cardholders into risk classifications and using variable-rate 
pricing that ties movements in interest rates to indices, such as the prime lending rate. Other 
costs associated with credit cards include annual fees, fees for cash advances, rebates, minimum 
finance charges, over-the-limit fees, and late payment charges. 

Credit card transaction volume increased by about 7 percent annually between 1988 and 1997. 
The rate of growth moderated between 1996 and 1997, suggesting that the market is becoming 
relatively saturated. Credit card usage is likely to continue to grow at about the same rate, or 
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slightly less (about 5-7 percent annually), continuing to expand the share of credit card 
transactions relative to checks and cash. 

Debit Cards: 

Debit cards (or credit cards with debit features) are compact and provide many of the same 
benefits as checks, but are more convenient to use. Debit cards can substitute for cash, checks 
and credit cards where credit card networks or POS tenninals are available. 

Debit cards direct a bank to pay money from a deposit account. The debit may be in the form of 
a cash withdrawal at an AIM to the cardholder, or it may be directed to a merchant, as in a 
point-of-sale (POS) transaction (i.e., one in which cardholders use their A TM card at a grocery 
store or other merchant to pay for a purchase and perhaps receive cash back). After growing by 
roughly 33 percent between 1987 and 1991, the total number of debit cards has been stagnant, 
growing only a couple ofpercentage points per year since about 1992. 15 

On-line debit cards (debits that arc verified through the network at the time of the transaction and 
are posted to the cardholder's account on the same day) are the traditional type of A TM cards 
issued by depository institutions. Because they require a personal identification number (PIN) as 
a means of security, use of this card is limited to ATMs and merchants with dial-up connections 
and number pads for entering the PIN. 

Off-line debit cards (debits that, like a check, do not involve verification through the network 
and take two or three days to be posted to an account) can be used without a PIN at retail 
establishments accepting credit cards, or with a PIN at ATMs. About 5 million merchants are 
linked to the credit card networks; there are only 1 million ATMs and POS tenninals.16 

Consequently, off-line debit cards can be used much more frequently than on-line debit cards, 
and have the greatest growth potential. Between 1993 and 1997, the number ofon-line debit 
cards fell 20 percent to about 150 million, whereas the number ofoff-line debit cards more than 
tripled to about 70 million. 

A study of consumer payment preferences conducted in the Jatter half of 1998 found that 
83 percent of the 1,400 consumers surveyed had debit cards, 59 percent currently used their 
cards at the checkout, and 40 percent indicated they would increase their use of the debit card 
over the next two years. 17 Although POS debit card transactions still represent a small share of 
all transactions, the number of these transactions is likely to continue to grow rapidly. 
Consequently, POS debit card usage over the next decade is likely to account for an increasing 
share of transactions relative to cash. checks, and credit cards. The share of debit transactions, 
however, is unlikely to exceed that of credit card transactions~ the need for consumer credit is 
expanding" and making purchases over the Internet or telephone, or by mail, requires greater 
flexibility. 

/j CongresSional Budget Office. Competition in ATMMarUl.5: Are AIMs MoneyMachint:.r7. July 1998. 
Chapter 1. 

16/bid. 

11 "1999 Study ofConsumer Paymenr Preferences. Focusing on Online mid Offline Debit, .. by Dove Associates in 

conjunction with ,he American Banken Associotion. 
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E-CashlStored-Value Cards; 

Advances in computer technology and corrununication have created opportunities to develop 
new electronic payment methods. Banks, major credit card associations, other financial 
institutions, and software companies have shown an interest in providing consumers with these 
new payment systems. The most commonly discussed mechanisms are prepaid stored-value 
cards and on-line payments made on the Internet and related computer networks. Ofthe two 
methods, stored-value cards are morc likely to affect the use of cash. IS On-line payments, or c
cash., would provide an alternative to credit cards or checks, especially for small purchases over 
the Internet. 

The concept ofsmart cards originated in the I 970s, and there have been pilot programs 
throughout the latter half of the 19905, most notably at the 1996 Atlanta Olympics and in 
New York. where Citibank tested the Visa Cash stored-value card. The pilot began in October 
1997, using more than 90,000 cards and 500 point of sale tenninals, and met with limited 
success. Government agencies. such as the Department of Defense and the Department of 
Veteran's Affairs, are using smart cards to make payments or transfer funds. Employees at 
GSA's Federal Technology Service are testing a smart card that combines a personal 
identification card and a government credit card. 

In 1998, however, the use of smart cards was still rare. Most ofthe smart cards werc being used 
in closed systems, such as college campuses or mass transit systems. Demand for smart cards 
may be limited by competition from established use of credit cards, ATMs and dollar note 
changers as well as newer media such as debit cards. Part of making the stored-value card 
successful may be finding the right combination of features. For example, unlike other payment 
mechanisms, the stored-value card is also able to store infonnation, such as personnel records, 
and provide authentication. 

Implementing stored-value cards faces several challenges: 

• 	 potential for fraud : susceptibility to counterfeiting may constrain growth of electronic money 
and affect the profitability for issuers 

• 	 security: users may not carry large balances, but use cards only for small purchases 
• 	 infrastructure: need places to recharge and use the cards 
• 	 interoperability: no universally accepted standard yet 
• 	 consumer protection and privacy 
• 	 financial integrity of issuers 

j'A stored-value cord• . fuch as a smart card. has a prepaid amount stored on its embedtkd microprocessor. and 
stored value is lransfen-edfrom 1M cord dinclly 101M w,,!rchant when a purchase is mad, . Some cords allow Ihe 
conlholtkr 10 go 10 an A1Mand rtplenish the card. 
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New Coin Programs 

Fifty States Quarter Program: 

The Fifty States Circulating Commemorative Coin Program Act, passed in October 1996, 

authorized the issuance of quarters honoring each of the 50 states. beginning in January 1999. 

The quarters are being issued in the order of admittance to the Union; five quarters are issued 

each year, approximately 10 weeks apart, for ten years. The state quartets will be issued to the 

Federal Reserve Banks through the normal process . 


. A feasibi lity study conducted by Coopers and Lybrand for the U.S. Department of the Treasury" 
projected that the incremental increase in quarter demand due to this program would range 
between 1.5 billion and 3 billion quarters each year afthe program, in addition to the Mint's 
estimated baseline economic demand ofbetwc:en 1.5 billion and 2.4 billion quarters per year over 
the decade. In the first six months of the program, the Mint estimates that, OD an annualized 
basis, baseline quarter demand is running at ahout 2.6 billion (exceeding earlier projections) and 
incremental demand associated with the program at about 2 billion. However, the Mint is 
projecting that incremental demand for the Fifty States program quarters in 1999 will range 
between 2.4 and 3.4 billion coins. Promotion of the Fifty States program, which did not begin 
until June 1999, is expected to increase awareness of and demand for the quarters. 

The demand projection for this program is uncertain because there has been no comparable, 
multi year circulating commemorative program on which to base a projection. A survey of the 
possible behavior of potential (adult) coin holders provided some indication of consumer 
motivatIons, but js not necessarily jndicative ofhow consumers win behave. The study 
identified two types of behavior, collecting and hoarding. Of the two behaviors, hoarding is the 
most difficult to predict, because it is not based on rational economic behavior. lfthe new 
quarters do not circulate for as long as the traditional quarters, due to hoarding, then the number 
of quarters in circulation will decline over time. 

In addition to the level ofquarter demand, there is the issue of what, ifany, impact the state 
quarter program will have on demand for other coin denominations. Ifconsumers conduct more: 
cash transactions in order to maximize their opportunity of getting the new quarters through their 
Donnal transactions, or if hoarding of quarters requires other coins to carry more of the load, 
demand for other coin denominations could also increase significantly. There might also be a 
similar but more muted impact on notes. 

Sacagawea Dollar Coin: 

The 50 States Commemorative Coin Act also authorized the Treasury to produce a new one

dollar coin to replace the dwindling stocks of Susan B. Anthony dollar coins. The new doliar 

coin will be golden in color. win have a smooth edge (for recognition by the visually impaired), 

and will feature an image of Liberty based on a representation ofSacagawea. Demand for the 

new coin, scheduled to be released in early 2000. is stated to be 100 to 200 million per year, 

given that the dollar note will continue to circulate. 


1'1 Cooper.r &- Lybrand. JO Statu Commemorative Coin Program Study. May 3D, 1997, p . 27. 
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However, if the dollar note were eliminated. coin production would be affected significantly. 
The Mint estimates that it would need to produce about 9 billion new coins during the first 
18 months (the life span of a circulating $1 note) of the program to replace the entire supply of 
$1 notes in circulation. After the gap created by the attrition of the dollar notes is filled, the Mint 
estimates that annual production would be approximately 1.5 billion coins. depending on 
cconomic conditions, Because coins have a much longer life span than one-dollar notes, annual 
production of the dollar coin would be much lower than historical annual one-dollar note 
production. 

To produce a one-time surge in dollar coins (9 billion) within one and a half years would'require 
that the Mint purchase space and equipment greatly in excess of longer-term needs. In fact, to 
meet that level ofproduction. the Mint expects that it would incur anywhere from $100 million 
to $250 million in relocationlbuilding and equipment costs, depending on whether penny 
production were located off site to free up space, or a new facility were constructed. 

Alternatively, costs could be significantly reduced if the Mint, BEP, and the Federal Reserve 
coordinated a phase-out ofthe dollar bill over a five-to six-year period. Relocation and 
equipment costs would run bctween $27 and S46 million. depending on how much, ifany, penny 
production needed to be relocated. 
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4. PROJECTIONS OF NOTE AND COIN DEMAND TO 2010 

The Federal Reserve has the primary responsibility for forecasting note demand. The Federal 
Reserve provides BEP with two-to five-year estimates of the note volumes that will be ordered. 
The Federal Reserve places annual orders for notes with BE? and pays BE? only for the costs 
associated with producing the notes. 

Although not included in this study, the BEP periodically projects note requirements in order to 
ensure that there is sufficient capital equipment, materials contracts, and personnel in place to 
meet demand. BEP projects note demand based on past performance, historical annual growth, 
and anticipated events (e.g., issuance of redesigned notes). 

The Mint has the primary responsibility for forecasting coin demand. The Mint receives orders 
each year from the various Federal Reserve Banks, bills the Federal Reserve banks for the face 
value of the coins, and is responsible for transporting the coins to over 100 locations, including 
the regional Federal Reserve Banks and other coin depots. The Mint retains the profits or 
seigniorage (face value minus the costs of production, materials, transportation, etc.) from the 
coins in circulation. 

Federal Reserve P rojections of Circulating Notes 

A draft study, 'The Future Demand for U.S. Banknotes: 1998 to 2010," produced by the Federal 
Reserve's Division of Monetary Affairs, presents baseline forecasts ofthe volume of notes 
circulating domestically and overseas, out to 2010 (table 3). To address major variables, the 
study also projects the impact of the new dollar coin and digital cash (assuming a range of 
acceptance) on domestic note demand (table 4). 

The baseline forecast assumes that the annual compounded growth rate for: 

• 	 Total demand remains constant at 5 percent between Calendar Year (CY) 1984 and CY 2010; 

• 	 Domestic demand declines slightly, ITom under 4 percent between CY 1984 and CY 1997 to 
over 3 percent between CY 1997 and CY 2010; and 

• 	 Foreign demand remains constant at 6 percent between CY 1984 and CY 20 I O. 

In tenns ortota! volume. the share of foreign-held notes is projected to increase from 
approximately 55 percent in 1997 to 62 percent by CY 2010. 

In tenus oftotal value. the share of foreign-held notes is projected to rise from 70 percent 
in CY 1997 to 77 percent in CY 2010 (reflecting the large number of high denomination 
notes held overseas). 
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Table 3. Federal Reserve Note Demand Forecast (Millions or Notes) 

Foreign Demand 
S 1984 1997 Growth Rates 2010 Growth Rates 

1984-1997 1997-2010 
1 1,204 2,346 5.3% 4,545 5.2% 
5 450 894 5.4% 1,920 6.1% 
10 727 686 -0.4% 1,091 3.6% 
20 1,722 3,228 5.0% 5.924 4.8% 
50 239 576 7.0% 948 3.9% 
100 463 2.133 12.5% 5.850 8.1% 

TOTAL 4.805 9,863 5.7% 20,279 5.7% 

Domestic Demand 
S 1984 1997 Growth Rates 2010 Growth Rates 

1984-1997 1997-2010 
1 2.640 4,372 4.0% 7.185 3.9% 
5 584 675 1.1% 708 0.4% 
10 481 734 3.3% 1.078 3.0% 
20 877 1,169 2.2% 1.436 1.6% 
50 185 388 5.9% 695 4.6% 

100 272 783 8.5% 1,511 5.2% 
TOTAL 5,039 8.121 3.7% 12,613 3.4% 

Total Demand 
S 1984 1997 Growth Rates 2010 Growth Rates 

1984-1997 1997-2010 
1 3,844 6.718 4.4% 11 .731 4.4% 
5 1.034 1,569 3.3% 2.628 4.0% 
10 1,208 1,420 1.3% 2.169 3.3% 
20 2.599 4.397 4.1% 7.360 4.0% 
50 424 964 6.5% 1.643 4.2% 

100 735 2.916 11.2% 7.361 7.4% 
TOTAL 9.844 17,984 4.7% 32.892 4.8% 

Nole: The bnaJccUf ofhistoricalforeign and domestic demand In lhis table is different from lhe breakout sh<»tn in 
chapter 2 due 101M u.w ofdifferent metJrodologfu . The primary diffcnnce Is lhallhe chapfer 2 breakout a.uumu 
no SI nolt:S aTe Mid oversear because no nliable data uist.! on which 10 make Q reliable utimate. 

Between the early eighties and the present, most of the growth in volume of circulating notes has 
been in $1, $20 and $100 notes (chart II). According to Federal Reserve projections, the largest 
growth in note volume by 2010 will be in $100 notes. followed by growth in 51 and $20 notes. 
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Chart 11. Volume ofOrculating Notes 
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The forecast assumes that current domestic economic indicators will remain constant throughout 
the forecast period. Although major shifts in interest ratcs, prices or income could alter the 
forecast outcomes, these economic effects arc expected to have relatively mild effects on the 
forecast and lead to relatively small deviations in the next decade. However, two factors that 
could significantly affect the forecast include a large-scale substitution from the one-dollar note 
to the redesigned one-dollar coin or the rapid growth of stored-value cards. The federal Reserve 
study includes several additional scenarios that address these key variables. 

Redesigned One-Dollar Coin: 

The one-dollar coin will be introduced in 2000, but the dollar note will not be withdrawn. 
Although the previous one·doJlar coin did not have any discernible effect on one·dollar note 
demand, the new design could prove to be more popular. The dollar coin scenario assumes that 
the new dollar coin would displace 25 percent of$! notes and 5 percent of$5 not.," (table 4). 
Under this scenario. growth in average annual domestic demand would decline from 3.4 percent 
in the baseline case, to 2.2 percent The share of notes circulating abroad would rise from 
62 percent in the baseline case to 65 percent. 

~ This would requiro the Mint to produce and issue over 1.8 billion new $1 coins annually. The Mint bas stated that 
it expects 10 produce no IDOf'e than 100-200 million Sacagawca Sl coins a year. 
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Table 4. Projected Impact of Dollar Coin and Stored-Value Cards on Note Demand in 
2010 (Millions of Notes) 

A. Domestic Demand 
$ Base Growth With Growth With Growth With Growth 

Demand Rate SI Coio Rate Card Rate Both Rate 
1 7,185 3.9% 5,389 1.6% 6,466 3.1% 4,670 0.5% 
5 708 0.4% 673 0.0% 673 0.0% 637 -0.4% 
10 1,078 3 .0% 1,078 3.0% 1,024 2.6% 1,024 2.6% 
20 1,436 1.6% 1,436 1.6% 1,436 1.6% 1,436 1.6% 
50 695 4.6% 695 4.6% 695 4.6% 695 4.6% 
100 1,511 5.2% 1,511 5.2% 1,511 5.2% 1,511 5.2% 

TOTAL 12,613 3.4% 10,781 2.2% 11,805 2.9"10 9,974 1.6% 

B. Total Demand 
S Base Growth With Growth With Growth With Growth 

Demand Rate SI Coin Rate Card Rate Both Rate 
1 11,731 4.4% 9,935 3.1% 11,012 3.9% 9,216 2.5% 
5 2,628 4.0% 2,593 3.9% 2,593 3.9% 2,557 3.8% 
10 2,169 3.3% 2, 169 3.3% 2,115 3.1% 2,115 3.1% 
20 7,360 4.0% 7,360 4.0% 7,360 4.0% 7.,360 4.0% 
SO 1,643 4.2% 1,643 4.2% 1,643 4.2% 1,643 4.2% 
100 7,361 7.4% 7,361 7.4% 7,361 7.4% 7,361 7.4% 

TOTAL 32,892 4.8% 31,060 4.6% 32,084 4.6% 30,253 4.1% 

Stored-Value Cards: 

In this scenario, the Federal Reserve assumes that use of stored-value cards grows at 
40 percent per year for ten year.; (from a base of 1 million digital cash users in 2000). This level 
of growth would amount to about 20 million users, or about 10 percent of the adult population 
(table 4). 

This scenario measures the impact of 10 percent of the popUlation substituting smart cards for all 
of the $1 notes and halfofthe $5 aod $10 notes they would normally use. Despite these "high· 
end" assumptions, the impact is modest. Domestic demand for all denominations would decline 
from 3.4 percent in the baseline case to 2.9 percent 

Coins Plus Cards: 

The impact of both the one-dollar coin scenario and the stored-value card scenario reduces the 
domestic demand growth rate even further, to 1.6 percent (table 4). Overseas holdings at the 
baseline level would rise to 68 percent Demand for SI notes would drop most sharply, growing 
at an annual rate of less than 1 percent The 55 and 510 notes would also grow at a slower rate, 
although $10 notes are only affected by the use of stored·value cards. 
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Mint Projections of Net Coin Demand 

The u.s.Mint forecasts the annual "net pay of coins," defined as the difference between the 
amount of coins the Federal Reserve Banks pay to, and the amount the Banks receive back from 
commercial institutions. The Mint forecasts coin demand using an econometric model and 
projected economic data updated monthly by DRllMcGraw-HiIL The model uses variables that 
represent the number of cash transactions and the overall strength of the economy. such as the 
money supply (Ml); consumer durable spending; consumer spending to personal savings ratio; 
and number of Coinstar units. Final coin demand forecasts are a weighted average of several 
scenarios representing a range of economic assumptions. 

In its baseline case, the Mint projects that total coin demand (net payout) will increase from 
22 billion in FY 1999 to 28 billion in FY 2010 (chart 16). Between FY 1999 and FY 2010, the 
annual ccmpounded growth rate for: 

• total coin demand is projected to be about 2 percent, the same rate of growth experienced 
hctween FY 1990 and FY 1998; 

Chart 12. Net Coin Demand (Historical and Projected) 
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• 	 quarters is projected to decrease to about 3 percent from 7 percent between FY 1990 and 

FY 1998; 


• 	 nickels and dimes is projected to decrease to about 2-3 percent from 5-7 percent between 
FY 1990 and FY 1998; and 

• 	 pennies is projected to increase to over 1 percent from B rate of decline of less than 
I percent between FY 1990 and FY 1998. 

The Mint projects, in its low-demand scenario, that total coin demand will only increase to 
23 billion inFY 2010, an increase ofnearly 50 percent from FY 1998, compared to 65 percent in 
the baseline scenario (Chart 13). In the high-demand scenario, total coin demand increases to 
31 billion in FY 2010, an increase of more than 80 percent. 

Chart 13. Net Coin Demand (Low, Base, High) 
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5. PRODUCTION ISSUES 


The previous chapters have examined historical and projected demand for notes and coins, and 
discussed the key factors that have driven demand and those which are likely to shape future 
demand. This chapter provides an overview of currency production (volume, capacity, costs, 
and revenues) and a discussion of additional factors that would primarily influence production 
and not necessarily demand (e.g., changes in design, denomination., or life span). 

Notes 

Production: 

Between FY 1980 and FY 1998, the annual note order increased from 3.7 billion to 9.2 billion 
notes (chart 14), representing an annual compounded rate of about 5 percent Production of the 
$50 and $100 notes increased at an aruma! rate of about 10 percent and 13 percent, respectively, 
increasing their share of total production. Part of the increase was due to production of the 
redesigned $100 notes in 1996, and the redesigned $50 notes in 1998. Annual production of 
$1 notes rose from 1.9 billion in FY 1980 to over 4 billion in the mid-nineties. Nonnal (oon-

Chart 14. Note Production (1980-1999) 
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Y2K) demand for $1 notes is expected to stay below 4 billion in 1999, but will still represent 
about 40 percent oCtotal production. 

In 1999, the Federal Reserve is expected to order 11.4 billion notes (8.7 billion for normal 
requirements and 2.6 billion to meet the expected demand surrounding the year 2000, and 
consumer uncertainty regarding the perfonnance ofelectronic and check payment systems), 
Many ofthe additional 2.6 billion notes are expected to be returned to the Federal Reserve banks 
in the frrst part of 2000, thus reducing the need for new notes over the next few years. 
The annual note order that BEP is expected to print is a composite that the Federal Reserve 
Board staff makes from the cash budgets of the individual Federal Reserve Banks, based on their 
anticipation of denomination needs, and tempered by budgetary considerations and the physical 
condition of notes within each District 

Chart 15. Historical and Projected Note Production 
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The Federal Reserve projects that its print order.; for the next three years (FY 2000 to FY 2002) 
will be flat- ahout 9 billion notes, annually. The Federal Reserve estimates that it will order 
between 9 and J1 billion notes in FY 2003, and between 9 and 12 billion notes in FY 2004. 

BEP projects note manufacruring demand over a ten-year period for planning purposes 
(chart 15). BE? predicts that annual order.; will continue to grow through 2010, but at a much 
slower rate (2.5 percent) than the 5 percent growth rate of the past two decades. BE? believes 
that several factors arc slowing the growth rate: 
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• additional notes produced in FY 1999 for Y2K preparedness, which will still be in 
circulation 

• increased use ofother transactional devices, such as the debit and smart cards 

• increasing share ofncles used overseas (which tum over less) 

• increasing cost ofthe new currency design (NeD) notes. 

Production Capacity: 

With present equipment and staffing levels, BEP can manufacture a total of9 billion notes 
(split approximately equally between the Washington and Fort Worth facilities) on a five-day
per-week, 245-day-per-year basis. On a six-<tay-per-week schedule, the Bureau could produce 
about 11-12 billion notes. With improvements to production technology in Washington, more 
staffing, and expansion ofthe Fort Worth facility, capacity could be increased significantly. 

These capacity data do not take into consideration the ramifications ofproducing morc complex 
counterfeit-deterrent notes. Additional sophisticated features may reduce output capacity. Other 
potential changes to notes, such as efforts to introduce features that will extend the life of notes 
in circulation. could reduce the volume of notes BEP would need to produce. 

Production Costs: 

BEP bills the Federal Reserve for all of the costs involved in the production of currency. The 
billing rate includes the cost of materials, such as paper and ink.; the cost of shipping these 
materials to the bureau, including en route security services; and manufacturing and 
manufachJring support costs, such as labor. security, equipment and capitalization.. The Federal 
Reserve System covers the casto;; of shipping notes once the Bureau has manufactured it 

In FY 1980, BEP billed the Federal Reserve System $69.1 million for 3.6 billion notes, at 
$18.70 per thousand notes (chart 16). All note denominations had the sarne features and 
therefore the same cost. By FY 1997. some of the denominations contained advanced security 
features and were on special paper. The billing rates in 1998 ranged from $26.90 per thousand 
$1 notes, to $53.50 per thousand $20 through $100 notes. The chart below shows weighted 
average unit cost (NCD and non-NCD rate) beginning in FY 1998. 
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Chart 16. Note Cost to Federal Reserve (Historical and Projected) 
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While costs have increased in part because oflaber rate inflation, most of the increase has been 
due to the cost of materials, such as ink and paper. As the Federal Reserve and Treasury tum to 
more sophisticated materials and more specialized processes and equipment (in part to support 
the NCO program), note manufacturing costs will continue to risco 

BEP has developed three scenarios for estimating costs out to FY 2010. Chart 16 shows the 
projected, weighted average unit cost to the Federal Reserve for each scenario. All three 
scenarios assume that no changes will be made in the $1 notc. The cost of the $1 notc: is 
projected to increase from $34.12 per thousand in FY 2000 to $37.12 in FY 2010 (chart 17). 
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Chart 17. Note Cost by Scenario 
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In the baseline scenario, BEP assumes that all of the denominations except the $1 note will be 
NeD notes. The only changes in the cost ofthe NCD program will be average annual increases 
in labor and materials . Under this scenario, the cost per thousand NCD notes is expected to 
increase from about $64 in FY 2000 to $71 in FY 2010, for an overall unit cost (weighted 
average including $1 notes) of$50 in FY 2000 and $55 in FY 2010. 

In the «moderate change" scenario, BEP assumes that onc new feature will be added to the NCD 
notes beginning in FY 2003. Cost increases will be associated with adding equipment for one 
new manufacturing process. Under this scenario. the cost per thousand NeD notes is expected to 
increase from the baseline cost, $64 in FY 2000, to $80 in FY 20I 0, for an overall unit cost of 
$60 in FY 2010. 

In the "advanced change" scenario. BEP assumes that two new features will be added to the 
NCD notes beginning in FY 2003. Both of these features would require adding materials and 
equipment for a new manufacturing process and would be incorporated in all notes (except 
$1 notes) between FY 2003 and FY 2007. Under this scenario, the cost per thousand NeD notes 
is expected to increase from the baseline cost in FY 2000 to $91 in FY 2010, for an overall unit 
cost of$65 in FY 2010. 
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Revenue: 

In 1998, the Federal Reserve paid $27.6 billion to Treasury as interest on Federal Reserve notes. 
Generally, the difference between the face value ofnotes and the cost of printing them and an 
allocation of the Federal Reserve's operating costs is used by the Federal Reserve to purchase 
Treasury securities, which make up the Federal Reserve portfolio, The Federal Reserve's 
holdings of Treasury securities back up the Federal Reserve notes, which are obligations of the 
Federal Reserve System, The earnings from these securities are returned to the Treasury,21 

Coins 

Production: 

Total coin production has fluctuated significantly between FY 1980 and FY 1999. During this 
period, production fell to 12 billion coins in 1992, foHowing a recession, and is projected to 
reach over 22 billion coins in 1999 (chart 18), Penny production declined at an annual rate of 
about 1 percent over the period, while production ofnickels, dimes, and quarters increased at a 
rate of 2-4 percent. In FY 1999, pennies accounted for 57 percent of total coin production, 

Cbart 18. Coin Production (1980-199ge) 
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Production Capacity: 

Circulating coin production capacity is based on separate product lines for pennies and clad coins 
(aU other circulating coins). Distinguishing between these product lines is important because the 
equipment requirements to manufacture each type are significantly different Pennies go through 
a simpler, shorter (three-step) production process. The coin blanks are purchased from an 
independent supplier and delivered to the Mint, where they are pressed with the images and 
bagged for delivery to the Federal Reserve Bank. Therefore, the only major production 
equipment required for penny production is coining presses. 

By contrast, a clad coin production line at the Mint includes a seven-step process (blanked, 
annealed, washed, dried, upset, pressed, and bagged), consisting of one blanking press, one 
annealing furnace washer/dryer system, multiple upset mills, multiple coining presses, and a 
variety of material handling systems. This extended process is designed to deter counterfeiting. 

The Mint is currently considering plans to relocatc penny production in a satellite facility 
(requiring less security) to expand capacity for clad coin production at its Denver and 
Philadelphia Mints. By the end ofFY 1999, the Mint expects to be able to produce, at peak 
capacity. 14 billion clad coins--sufficient capacity to meet projected demand under the low, base 
and high-demand scenarios till 2010, as presented in chapter 4. 

Production CO!its: 

Overall, the Wlit cost of coins increased from 1 cent in 1980 to 1.6 cents in 1998. 

Pennies: 
In FY 1981, unit cost for the penny reached .91 cents per unit due to the rise in copper prices. 
Following the substitution of zinc for copper, the unit cost of the penny dropped to between 
.6 and .7 cents per unit. Unit cost peaked in 1991 at .92 cents, possibly reflecting the sharp drop
off in production due to the recession, and declined to a low of .7 cents in 1994 and 1995. 
However, by 1998, unit cost had climbed to .88 cents. 

Clad Coins: 
Between 1980 and 1998, the unit cost for all clad coins has increased. 
• For the nickel , from approximately 2 cents to 3 cents 
• For the dime, from approximately J cent to 2 cents 
• For the quarter, from approximately 2 cents to 4 cents 
• For the half donar, from 4 cents to 10 cents 

Revenue!Seigniorage: 

Seigniorage fluctuated widely, as did production, between FY 1980 and 1998 (chart 19). In 
FY 1980, with dollar coins in production, seigniorage was $672 milliolL However, not until 
FY 1994 did seigniorage again top $600 million, peaking at $735 million in 1995 and dropping 
back to $611 million in 1998. Variations in quarter production accounted for much of the swing. 
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Chart 19. Seigniorage 
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Of the $611 million in seigniorage in FY 1998, quarters accounted for S6 percent; dimes, 
35 percent; nickels, 5 percent; pennies, 2 percent; and half-dollars, 1 percent (chart 20). 
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Chart 20. Seigniorage, by Denomination 
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Production Issues 

There are a number of factors thal primarily influence note and coin production, rather than 
demand: design, denomination, and life span. All of these factors will affect the amount and 
type of materials, equipment. facilities, and personnel needed, as well as the manufacturing 
processes used and the costs of production. New coin designs and denominations may require 
new materials, equipment and processes. Changes in the life span ofnotes and coins will affect 
the amount the banks order and consequently the amount Treasury produces. 

While many of the forces affecting note and coin production are externally driven (e.g .• 
economic demand and use of other transactional devices), the factors listed above are largely 
influenced by Treasury. For example, Treasury, along with the Federal Reserve. plays a major 
role in detennining note and coin denominations and design, as well as the materials used in 
producing them. The Secretary of the Treasury approves all note and coin design changes. 

Changes in Design: 

Some redesign efforts. such as the Fifty States Quarter Program, seek: to make the coins more 
attractive as "collectibles" and consequently affect demand as well as production. Other 
redesign efforts impact demand only secondarily. if at all. For instance, note redesigns aimed at 
deterring counterfeiting or assisting the visually impaired have significant operational impact 
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(materials, processes, etc.). Demand would increase only if these design changes increased 
confidence in the notes (especially overseas) or faci litated their use. 

From the 19605 until 1988, there had been minimal changes to the currency note or to the 
currency program. In 1988, the Bureau began instituting a series of changes to currency to meet 
increasing threats of counterfeiting and projected technologies, which had the potential to 
dramatically increase the risk of counterfeiting. Initially these changes consisted only of 
authentication features, which were introduced in 1988 for the $100 note, 1989 for the $50 note, 
and 1990 for the $20 note. A second round of changes, which included a security thread, 
microprinting, and covert features, began with the $100 note in 1991 and ended with tile $5 note 
in 1995. 

The most significant changes to date have been for the New Currency Design notes (NCD) 
beginning with the $1 00 in 1996, the $50 in 1997, the $20 in 1998, and the $5 and $10 in 2000. 
These notes include all of the previous features, plus an enlarged and off-center portrait, a 
watermark identical to the portrait, color-Shifting ink on one of the denomination counters, a 
large denomination counter for visually-impaired users, a universal Federal Reserve Seal and an 
expanded serial number. Although the main purpose of the redesign was to discourage 
counterfeiting, the new security features are expected to build the confidence in its users abroad. 

The interagency Advanced Counterfeit Deterrence Committee is considering making further 
design improvements, especially for the $50 and SI 00 note, beginning as early as 2002. 

Efforts, such as the NeD, have several requirements. 
• Extensive R&D efforts 
• A wider range of materials 
• More sophisticated equipment and processes 
• More highly skilled personnel 
• Public infonnation campaigns 

The introduction ofthe new notes has created spikes in production, and to some extent demand.. 
as the public seeks to replace older notes. However, thc impact on production and demand levels 
appears to be temporary. The requirements listed above, however, are likely to result in a 10ng
term increase in unit cost for the new currency. 

Changes in Denomination: 

Since World War [I, Treasury has introduced new denominations and designs ($2 notes, 
50-cent, and SI coins-Eisenhower and Susan B. Anthony), and discontinued production of 
some notes ($500, $1,000, $5,000, and $\0,000 nOles) and coin designs (50-cent and $1 coins
Eisenhower and Susan B. Anthony). These changes did not significantly affect production levels 
because none of these denominations circulated widely. A redesigned $1 coin will be introduced 
in 2000, but is not likely to impact significantly production since there are no plans to withdraw 
theSl note. 
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In 1976, Treasury produced a quarter commemorating the bicentennial that circulated widely but 
had a short life span. The Fifty State commemorative quarters, begun in 1999, are also 
circulating widely and will increase production. 

Over the last decade, some stakeholders have advocated eliminating the penny and the one-dollar 
note. Treasury policy has been to continue production ofthese denominations, which circulate 
widely_ Because these denominations represent the largest share of coin and note production, 
discontinuation would have a significant impact on production capacity. 

Changes in Life span: 

Notes: 

The life span of currency (defined here as the time in circulation) is partly determined by the 

durability of its materials. Coins circulate considerably longer than notes: 11 -15 years for coins 
versus 18 months to 4 years, on average, for notes. Between 1980 and 1997. prior to the New 
Currency Design notes, notes were withdrawn from circulation only when they were judged 
"unfit" to serve their purpose. During this period, the estimated life span of currency was: 
18 months for $1 notes, hvo years for $5 notes. three years for $10 notes. four years for 
$20 notes, and nine years for $1 00 notes. However. $100 notes held ove:rseas have: had a longer 
life span than might be ex.pected becaus~as noted previously-they circulate less and function 
morc as a store of value. 

With the introduction of the redesigned currency, beginning in 1997, the life span ofolder-style 
notes is expected to decline. Both banks and individuals are likely to withdraw the old notes 
from circulation, both domestically and overseas. before the notes are worn out. Banks may 
choose [0 withdraw the notes to avoid confusion associated with co-circulating designs. The 
Federal Reserve established extended custodial inventories (Eels) overseas. beginning in 1998. 
to more effectively roll out new currency and support U.S. cUlTency transaction needs abroad. 
These facilities have expedited the retirement ofolder notcs and accelerated circulation of U.S. 
currency overseas. 

Individuals may hold old-style notes for their collectibility. The anticipated redesign of notes on 
a periodic basis may pennanentiy reduce the life span of notes, particularly the larger 
denominations. 

A way to increase the life span of the currency is to use a more durable substrate. BEP is 
examining the potential for using a plastic substrate. similar to that ofAustralian currency. to 
increase the durability and life span of the $1 note. The development of a plastic substrate is still 
in the R&D stage. and production of such a note is years away. Although a change in substrate 
would not be expected to affect demand for notes. it could decrease production requirements by 
expanding the life span ofthe notes. To apply the substrate to larger denominations might not be 
cost effective if the notes are redesigned more frequently to discourage counterfeiting. 

The degree to which a plastic substrate would extend the life of dollar notes is unknown. 
Australia estimates that use of a plastic substrate has extended the life of its notes by a factor of 
four. However. the circulating life span ofAustralia's original currency was considerably 
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shorter than that of U.S. currency now, and therefore may not be comparable. Canadian officials 
estimate, based on their tests of plastic substrates, that the life of their currency would only be 
expanded one and one-halftimes. 

Coins: 
In 1997, a sample of coins at the Federal Reserve Banks was used to estimate that pennies, 
nickels, and dimes spend approximately 11 years, on average, in active circulation. Quarters 
remain in circulation over 15 years. However, because of the durability of the coins, the Mint 
has estimated that coins have the potential to remain in circulation for approximately 30 years 
before decaying beyond recognition. 

Since 1996, Coinstar and other coin recycling businesses have increased the life span of pennies 
in active circulation. Coinstar has insta1led machines in grocery stores across the country that 
allow the public to exchange their coins for grocery store vouchers or paper money. at a cost of 
8.9 percent from the face value of each transaction. The Mint estimates that by 1996. Coinstar 
had over 1,000 coin processing machines in place and was processing approximately 275 million 
coins per month. By 1999, Coinstar had over 5,000 machines, which were processing over 
1.7 billion coins per month---nearly as many coins as the Mint produces in one year. As a 
consequence, fewer new coins, primarily pennies, have been required to sustain the circulating 
stock.. 

Another factor that may be dra\Ving pennies back into circulation---although probably not on the 
scale of coin recycling businesses- is the common practice among retailers of using "give a 
penny, take a penny" jars to facilitate change transactions. 

In contrast, the 50 States commemorative quarters are likeJy to be withdrawn from active 
circulation faster than the traditional quarters because of their coJIectability. Consequently. the 
Mint will need to produce extra quarters to meet the additional demand. 
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6. FlNDINGS AND RECOMMENDATIONS 

The future ofmoney demand will influence both operational and policy decisions at the 
Department afthe Treasury and the Federal Reserve regarding notes and coins. Those decisions 
may address facilities, equipment, employee skill mix. and the form of the money being 
produced. 

Summary of Findings 

The key factors that may drive the demand for notes and coins over the next decade are domestic 
economic growth, dollarization, the impact of the cum, the use of other transactional 
mechanisms, and new coin programs. Supply drivers include the use of plastic substrate, the 
production of pennies, and coin recycling. 

• Domestic Economic Growth 

The rate of domestic economic growth wil1 continue to affect note and coin demand. Changes 
in the rate of growth of real GDP and inflation appear to influence the growth rate ofcash use 
domestically_ The Administration expects that nominal GDP growth will slow down over the 
next two years to 4.2 percent from an estimated 5.2 percent this year. By the middle of the next 
decade, growth is forecasted to reach 4.8 percent again. Ifnominal GDP growth slows over the 
next several years, as predicted, then it is likely to moderate the effect on demand for notes and 
coins over the same period. 

• Dollarization 

The "dollarization" offoreign economies, in which the dollar is substituted for the local currency 
(either formally or informally), has been a significant source of dollar note demand over the last 
decade. Between 1988 and 1995, large shipments of dollars went to Argentina and the former 
Soviet Union (FSU). Inflation, declining exchange rates, currency recalls, and an 
underdeveloped banking system encouraged people in those countries to hold and use U.S. 
dollars. It is difficult to predict whether these countries or other regions or countries with a 
history of economic instability will require the same scale of dollar shipments in the future. 

• Introduction of the Euro 

The emergence of the euro will affect the dollar, although the nature and extent of that impact is 
difficult to predict. In the short run, the anticipated introduction of the euro may boost foreign 
demand for the dollar. However, the new Ewopean Central Bank may gradually require smaller 
dollar reserves after the introduction of the euro in 2002. Regions with close trade ties to the 
European Unio~ sueh as eastern Europe, the Mediterranean basin and certain regions of Africa 
may substiMe euros for dollars. On the other hand, there is the possibility that the euro could 
set a precedent for regional currencies, and encourage the adoption of the dollar throughout the 
Western Hemisphere. 
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It will take time for the euro to stabilize and gain trust Any major challenge to the dollar as the 
primary international currency is unlikely to occur in the short run, ifat aJi. However, foreign 
demand for the dollar, as opposed to other currencies, will continue to reflect the relative 
strength of the U.S. economy. 

• Use of Other Transaction Mechanisms. 

Historically, consumers have continued to usc traditional transaction mechanisms even while 
adopting new ones. Over the next decade this trend is likely to continue because each type of 
transaction mechanism has a unique mix offeaturcs that makes it more useful for certain types of 
transactions. 

The share of cash used by consumers over the past decade has been reduced by growth in check 
and credit card transactions. Cash transactions are likely to continue to decline relative to checks 
and credit cards over the next decade. Growth ofnewer transaction mechanisms, such as point 
of sales (POS) debits, will grow at the fastest rate, although they currently represent a very small 
share oftota! dollar transactions. POS debit cards will provide an alternative primarily to cash 
and check transactions. However, the total volume oftransactions in the U.S. and foreign 
economies is increasing., so the use of cash is likely to remain substantial over the next decade, 
despite a declining share of total transactions. 

Newer electronic pa),ment mechanisms, such as stored-value cards and digital cash, are still 
being developed. The success of stored-value cards may depend, in part, on incorporating 
mUltiple, cross-industry applications. such as storing cash and infonnation. Digital cash is being 
designed for computer transactions and is unlikely to significantly effect cash use. 

• Fifty States Commemorative Quarter Program 

The Fifty States Commemorative Quarter program, beginning in 1999 and lasting for ten years, 
will require five new Quarter designs each year. Demand projections for this program are very 
tentative because no comparable, multi year circulating commemorative program has been 
attempted. Initial estimates for the first half of 1999 suggest that the commemorative quarters 
are popular and that, in 1999. incremental demand (in addition to an estimated economic demand 
of2.6 billion quarters) will likely fall within the projected range of 1.5 billion to 3 billion 
additional quarters. However, demand could exceed the range, given that promotion of the 
program did not begin until June 1999. Demand for other coin denominations has also grown 
substantially in 1999, suggesting that tilere might be a carryover effect from the quarter. 

Mint production capacity is expected to be sufficient unless most of the new quarters are hoarded 
and not allowed to circulate. Continued rapid growth in demand for the other coin 
denominations could also pose a long-tenn problem. 

• Sacagawea Dollar Coin 

Treasury is authorized to issue a new dollar coin, beginning in 2000. The new Sacagawea Dollar 
coin is expected to be more popular than the Susan B. Anthony dollar coin. in part because it will 



be more easily distinguishable from the other coin denominations. However, history suggests 
that the new dollar coin wiIl not circulate widely unless the $1 note is withdrawn. Because there 
are no plans to withdraw the $1 note, Treasury does not expect demand for the new Sacagawea 
dollar to significantly impact production capacity. However, in accordance with the legislation, 
the Mint plans to promote the new dollar coin. 

• Penny Production 

Over the last decade, some stakeholders have advocated eliminating the penny. Treasury policy 
has been to continue production of the penny, which circulates widely. Because this 
denomination represents the largest share of coin production (about 57 percent), discontinuation 
would reduce the Mint's production and distribution requirements . 

• Use of Plastic Substrate 

Ifdeveloped, a plastic substrate could expand the life span or notes and reduce the volume of 
notes produced. The cost benefit would be greatest for the $1 note, since it currently has the 
shortest average life span (about 18 months), and is not expected to be redesigned. Although the 
$1 note would still be more costly than a $1 coin over its full life span, it might be more 
acceptable to consumers, who generally prefer carrying notes. 

• Coin Recycling 

Coin recycling businesses, such as Coinstar, have increased the life span of primarily pennies by 
returning them to active circulation. The initial result was that the Mint produced fewer pennies. 
Although the coin recycling businesses do not appear to have reached a saturation point in the 
market, penny demand has begun to accelerate once again. It is not clear whether the impact of 
the recycling machines on penny demand had a limited impact, or whether other factors are 
driving the renewed increase in penny demand. A reduction in penny production could benefit 
the Mint by freeing up space and equipment. 

Recommendations 

This report presents many factors that will drive demand for coins and notes over the next 
decade. Some of these factors cannot be predicted with any degree ofcertainty, and will require 
joint monitoring by the Deparbnent of the Treasury and the Federal Reserve System. The factors 
that most need to be monitored, and over which there is little control are, foreign demand (the 
euro and dollarization), the role of other transaction mechanisms, and domestic economic 
growth. 

Foreign demand has accounted for the largest share ofgrO\\1h in the va1ue of circulating notes 
over the past decade. To determine future foreign requirements, the group should focus on two 
activities: 

• Monitoring the curo and its impact on dollar holdings; and 
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• 	 Continuing to monitor trends in dollar usage overseas-where the notes are going, and how 
they are used. 

TIle use of alternate transaction mechanisms will continue to affect both domestic and foreign 
demand for cash. New technologies will present opportunities for the development of more 
advanced electronic transaction mechanisms. The group will need to monitor the effects of 
technology on the use of cash. 

• 	 New technologies may affect the use of cash in the long tenn. 
• 	 Existing technologies and payment mechanisms cou1d be adopted over the next decade. 
• 	 Consumer preferences for the various transaction mechanisms may change. 

The group will need to gather and use infonnation on domestic economic activity, which will 
continue to affect both domestic and foreign demand for dollar notes and coins. 

• 	 Monitor projections of domestic economic growth and inflation. 
• 	 Evaluate the Treasury's and the Federal Reserve's forecasting methods for note and coin 

demand. Have the projections been accurate or useful? Are the proper data being collected? 
• 	 Coordinate Treasury and Federal Reserve forecasts and analyses of note and coin demand. 

Are they based on the same assumptions? 
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1975 • - s · S 1267669 S 5,927,306 , 14455,457 S 3,099.647 S 9,718,213 • 34468)93 

1976 S - S · S 1,327,758 S 6,033,740 S 15,593045 S 3,700,769 S 12,000,707 S 38,656,019 

1977 S · S · S 1.424.614 $ 6,361,957 S 17,945,970 S 4,334,001 S 14,792,493 S 44,859,034 

1978 S · S · S 1,537,.616 S 6,646,62 1 S 2O,IS5337 S 5,188,309 S 18,516,207 S 52.074.090 

1979 S · S · S 1,592,142 S 6,779762 S 22,395,.545 S 6 ,040,124 S 22,239,043 S 59047,315 

1980 S - S · S 1,668,510 S 69 16,126 S 24035822 • 6,865,323 S 27,587,755 S 67073,535 

1981 S - • · S 1.812.903 S 6.976,2 12 S 25,937,101 S 7,593.140 S 31,207,9&2 S 73.537,338 

1982 S · S · S 1.875,962 , 6.889,71 7 S 28,463709 S 8,895,858 S 35,635,242 S 81 760,487 

1983 S - S - S 2,023,652 S 7.134,201 S 31,5S7,330 S 10,425,638 S 41.177,969 S 92.34'.790 
1984 S - S - S 2,276,240 S 7.251 ,493 S 34,311,586 S 11,863058 S 46.,347,485 S 102049,862 

1985 S · s - S 2,447,301 • 7,150,146 S 37.582,626 S 13,364,184 S 51,958,938 S 112.503,196 

1986 S - S · S 2,694,779 S 7.281,638 S 39,970,073 S 15,1 60,4 19 S 58,214,703 S 123,321 ,611 

1987 • · s - S 2,821.243 • 7433657 S 42,922.256 • 16944,074 • 66,247,153 S 136,368.)14 

1988 S - S · S 3,101 ,449 S 7,51S,167 S 46,065,430 S 18,632,051 • 75,260,452 S 150.577.,549 

1989 S · S - S 3.]08,957 S "'7,.246.222 S 48,324,.201 S 19,355,334 S 81,931,109 S 160 165,822 

1990 S - S · S 3,447,119 S 7,302,580 S 50,384,331 S 20,684,204 S 98,123,171 • 179,941 ,405 

1991 . S - S · • 3,609,009 S 7.198,193 S 51,123,932 S 21 729 161 S 110,071 135 S 193,731,430 

1992 S · S · • 3,734,959 S 7.255,343 S 52,771,529 S 22,794,684 S 125,748,763 S 212.,305,278 

1993 S - S · S 3.849,789 S 7,2$5,813 S 53,961,435 S 24,584.)00 S 143,Q35,517 • 232,686,854 

1994 S · S · S 4,035,451 S 7 ,460,126 S 57,940.]76 S 25,903,642 S 164.942,270 S 260,281 ,865 

1995 S - S · S 4,141.516 S 7,494,571 S 6O,5S8.1 82 S 26,914698 S 176,327,786 S 275,466,753 

1996 S - S · S 4,268,637 S 7,4 14,373 S 61,864,876 S 27,677.9S6 S 190,831.465 S 292,057,306 

1997 S · S - S 4,238,001 S 7,100,522 S 62,446,910 S 27,014,426 S 215,770,125 S 316569,983 

199. S · S - S 4,264,458 S 6,987,556 S 63,605,283 S 27,244,822 S 240,069,461 S 342,171,581 



Circulating Coins, by Denomination (FYl 978-1 998) 
(Billions of Coins) 

FY Penn~ Nickel Dime Quarter Total 
1978 44.062 3.993 7.392 6.492 61.939 
1979 47.653 4.278 7.281 6.876 66.088 
1980 53.054 4.813 7.858 7.368 73.093 
1981 58.194 5.240 8.334 7.848 79.616 
1982 66.120 5.337 8.503 8.125 88.085 
1983 71.113 5.822 8.959 8.676 94.570 
1984 75.346 6.415 9.552 9.135 100.448 
1985 77.035 6.828 9.877 9.842 103.382 
1986 77.221 7.045 10.086 9.913 104.265 
1987 78.309 7.172 10.534 10.352 106.367 
1988 81.098 7.876 11.460 10.709 111.143 
1989 84.878 8.551 12.481 11.289 117.199 
1990 87.750 9.053 13.142 11.964 121 .909 
1991 88.506 9.296 13.473 12.305 123.580 
1992 89.318 9.379 13.539 12.269 124.505 
1993 92.863 9.466 13.908 12.733 128.970 
1994 97.456 10.108 15.110 13.564 136.238 
1995 101.595 10.890 16.119 14.711 143.315 
1996 105.086 11.592 17.406 15.541 149.625 
1997 105.139 11.643 17.841 15.775 150.398 
1998 106.264 12.085 18.575 16.601 153.525 



Circulating Coins, by Denomination (FY1978-1998) 
(Billions of Dollars) 

FY Penn~ Nickel Dime Quarter Total 
1978 $ 0.441 $ 0.200 $ 0.739 $ 1.623 $ 3.002 
1979 $ 0.477 $ 0.214 $ 0.728 $ 1.719 $ 3.138 
1980 $ 0.531 $ 0.241 $ 0.786 $ 1.842 $ 3.399 

1981 $ 0.582 $ 0.262 $ 0.833 $ 1.962 $ 3.639 
1982 $ 0.661 $ 0.267 $ 0.850 $ 2.031 $ 3.810 
1983 $ 0.711 $ 0.291 $ 0.896 $ 2.169 $ 4.067 
1984 $ 0.753 $ 0.321 $ 0.955 $ 2.284 $ 4.313 
1985 $ 0.770 $ 0.341 $ 0.988 $ 2.411 S 4.510 
1986 $ 0.772 $ 0.352 $ 1.009 $ 2.478 $ 4.611 
1987 $ 0.783 $ 0.359 $ 1.053 $ 2.588 S 4.783 
1988 $ 0.811 $ 0.394 $ 1.1 46 $ 2.677 $ 5.028 
1989 $ 0.849 $ 0.428 $ 1.248 $ 2.822 $ 5.347 
1990 $ 0.878 $ 0.453 $ 1.314 $ 2.991 $ 5.635 
1991 $ 0.885 $ 0.465 $ 1.347 $ 3.076 $ 5.773 
1992 $ 0.893 $ 0.469 $ 1.354 $ 3.067 $ 5.783 
1993 $ 0.929 $ 0.473 $ 1.391 $ 3.183 $ 5.976 
1994 $ 0.975 $ 0.505 $ 1.511 $ 3.391 $ 6.382 
1995 $ 1.016 $ 0.545 $ 1.612 $ 3.678 $ 6.850 
1996 $ 1.051 $ 0.580 $ 1.741 $ 3.885 $ 7.256 
1997 $ 1.051 $ 0.582 $ 1.784 $ 3.944 $ 7.361 
1998 $ 1.063 $ 0.604 $ 1.858 $ 4.150 $ 7.675 



Coin Demand, by Denomination (FY1960-1998) 
(Millions of Coins) 

FY Penn~ Nickel Dime Quarter Half Doliar Doliar Total 
1960 2,245 264 258 88 22 2,877 
1961 2,222 274 283 118 30 2,927 
1962 2,463 406 434 177 59 3,539 
1963 2,686 419 474 206 66 3,851 
1964 2,960 705 759 341 167 4,932 
1965 2,878 1,341 1,121 877 192 6,409 
1966 3,414 88 763 1,291 204 5,760 
1967 3,241 265 623 548 314 4,991 
1968 4,576 560 2,193 1,353 267 8,949 
1969 5,259 592 1,525 657 95 8,128 
1970 5,182 544 824 481 63 7,094 
1971 5,405 454 656 378 244 7,137 
1972 5,721 457 665 358 302 170 7,673 
1973 6,885 602 805 542 191 62 9,087 
1974 9,136 746 1,083 641 228 57 11 ,891 
1975 9,023 528 714 583 280 46 11 ,174 
1976 7,361 639 933 950 167 122 10,172 
1977 8,747 766 944 855 96 44 11 ,452 
1978 9,934 917 1.180 998 96 63 13,188 
1979 10,163 923 1,189 983 106 365 13,729 
1980 13,144 1,076 1,391 1,205 122 37 16,975 
1981 12,990 1,015 1,449 1,231 93 10 16,788 
1982 15,271 877 1,113 944 29 5 18,239 
1983 12,831 974 1,171 1,157 42 16 16,191 
1984 12,194 1,132 1,611 1,143 35 9 16,124 
1985 10,821 862 1,151 1,097 36 5 13,972 
1986 10,137 995 1,333 1,199 27 12 13,703 
1987 11,083 1,145 1,555 1,204 31 10 15,028 
1988 11,930 1,311 1,881 1,271 38 12 16,443 
1989 11,140 1,158 1,705 1,269 34 13 15,319 
1990 . 11,010 1,118 1,582 1,232 39 12 14,993 
1991 9,202 798 1,270 842 29 12 12,153 
1992 10,888 1,075 1,666 1,147 30 14 14,820 
1993 12,385 1,252 1,996 1,623 41 18 17,315 
1994 13,098 1,527 2,371 1,730 44 50 18,820 
1995 13,484 1,475 2,395 1,709 37 65 19,165 
1996 12,324 1,277 2,227 1,674 37 67 17,606 
1997 9,425 1,155 2,128 1,298 16 51 14,073 
1998 10,732 1,551 2,539 2,118 15 47 17,002 



Coin Demand, by Denomination (FY1960-1998) 
(Millions of Dollars) 

FY Penn~ Nickel Dime Quarter Half Dollar Dollar Total 
1960 $ 22.5 $ 13.2 $ 25.8 $ 8.8 $ 11 .0 $ $ 81 .3 
1961 $ 22.2 $ 13.7 $ 28.3 $ 11 .8 $ 15.0 $ $ 91 .0 
1962 S 24.6 S 20.3 $ 43.4 $ 17.7 $ 29.5 $ $ 135.5 
1963 S 26.9 $ 21 .0 $ 47.4 $ 20.6 $ 33.0 $ $ 148.8 
1964 $ 29.6 $ 35.3 $ 75.9 $ 34.1 $ 83.5 $ $ 258.4 
1965 $ 28.8 $ 67.1 $112.1 $ 87.7 $ 96.0 $ $ 391 .6 
1966 $ 34.1 $ 4.4 $ 76.3 $322.8 $ 102.0 $ $ 539.6 
1967 $ 32.4 $ 13.3 $ 62.3 $137.0 $ 157.0 $ $ 402.0 
1968 $ 45.8 $ 28.0 $219.3 $338.3 $ 133.5 $ $ 764.8 
1969 $ 52.6 $ 29.6 $152.5 $164.3 $ 47.5 $ $ 446.4 
1970 $ 51 .8 $ 27.2 $ 82.4 $120.3 $ 31 .5 $ $ 313.2 
1971 $ 54.1 $ 22.7 $ 65.6 $ 94.5 $ 122.0 $ $ 358.9 
1972 $ 57.2 $ 22.9 $ 66.5 $ 89.5 $ 151.0 $170.0 $ 557.1 
1973 $ 68.9 S 30.1 $ 80.5 $135.5 $ 95.5 $ 62 .0 $ 472.5 
1974 $ 91.4 $ 37.3 $108.3 $160.3 $ 114.0 $ 57.0 $ 568.2 
1975 $ 90.2 $ 26.4 $ 71.4 $145.8 $ 140.0 $ 46.0 $ 519.8 
1976 $ 73.6 $ 32.0 $ 93.3 $237.5 $ 83.5 $122.0 $ 641 .9 
1977 $ 87.5 $ 38.3 $ 94.4 $213.8 $ 48.0 $ 44.0 $ 525.9 
1978 $ 99.3 $ 45.9 $118.0 $249.5 $ 48.0 $ 63.0 $ 623.7 
1979 $101 .6 $ 46.2 $118.9 $245.8 $ 53.0 $365.0 $ 930.4 
1980 $131.4 $ 53.8 $139.1 $ 301 .3 $ 61 .0 $ 37.0 $ 723.6 
1981 $129.9 $ 50.8 $144.9 $307.8 $ 46.5 $ 10.0 $ 689.8 
1982 $152.7 $ 43.9 $111 .3 $236.0 $ 14.5 $ 5.0 $ 563.4 
1983 $128.3 $ 48.7 $117.1 $289.3 $ 21 .0 $ 16.0 $ 620.4 
1984 $121 .9 $ 56.6 $161 .1 $285.8 $ 17.5 $ 9.0 $ 651 .9 
1985 $108.2 $ 43.1 $115.1 $274.3 $ 18.0 $ 5.0 $ 563.7 
1986 $101 .4 $ 49.8 $133.3 $299.8 $ 13.5 $ 12.0 $ 609 .7 
1987 $110.8 $ 57.3 $155.5 $301.0 $ 15.5 $ 10.0 $ 650.1 
1988 $119.3 $ 65.6 $188.1 $317.8 $ 19.0 $ 12.0 $ 721 .7 
1989 $111.4 $ 57 .9 $170.5 $ 317.3 $ 17.0 $ 13.0 $ 687.1 
1990 $110.1 $ 55.9 $158.2 $308.0 $ 19.5 $ 12.0 $ 663.7 
1991 $ 92.0 $ 39.9 $127.0 $210.5 $ 14.5 $ 12.0 $ 495.9 
1992 $108.9 $ 53.8 $166.6 $286.8 $ 15.0 $ 14.0 $ 645.0 
1993 $123.9 $ 62.6 $199.6 $405.8 $ 20.5 $ 18.0 $ 830.3 
1994 $131 .0 $ 76.4 $237.1 $432.5 $ 22.0 $ 50.0 $ 948.9 
1995 $134.8 $ 73.8 $239.5 $427.3 $ 18.5 $ 65.0 $ 958.8 
1996 $123.2 $ 63.9 $222.7 $418.5 $ 18.5 $ 67.0 $ 913.8 
1997 $ 94.3 $ 57.8 $212.8 $324.5 $ 8.0 $ 51 .0 $ 748.3 
1998 $107.3 $ 77.6 $253.9 $529.5 $ 7.5 $ 47.0 $1,022.8 



Note Production (1980-199ge) 
(Mittions of pieces) 

FY One Five Tern Twent~ Fift~ Hundred Total 
1980 1,940 428 495 635 57 100 3,655 
1981 1,955 520 536 813 67 118 4,009 
1982 2,040 614 540 684 95 109 4,082 
1983 2,230 584 593 994 115 86 4,602 
1984 2,771 717 813 1,293 128 138 5,859 
1985 2,851 778 784 1,450 138 160 6,160 
1986 3,123 845 768 1,475 182 176 6,570 
1987 3,232 781 698 1,472 195 218 6,595 
1988 2,960 746 653 1,350 144 160 6,013 
1989 2,861 835 771 1,526 134 202 6,330 
1990 3,181 912 771 1,834 115 189 7,002 
1991 3,411 1,005 896 2,112 218 374 8,016 
1992 4,090 787 1,037 1,760 557 218 8,448 
1993 3,514 841 826 2,170 259 323 8,032 
1994 4,602 973 794 2,368 147 451 9,334 
1995 4,787 1,069 672 2,554 147 730 9,958 
1996 4,218 1,158 1,011 1,363 442 1,251 9,443 
1997 4,691 896 998 1,882 464 650 9,581 
1998 3,814 858 762 2,278 723 765 9,200 

199ge 4,543 831 614 3,130 694 1,542 11 ,354 



Coin Production, by Denomination (FY 1960-1998) 
(Millions of Coins) 

FY Penn~ Nickel Dime Quarter Half Dollar Total 
1960 2,202.7 236.2 296.5 97.2 22.9 2,855.5 
1961 2,395.1 265.1 266.1 90.8 20.8 3,037.9 
1962 2,373.1 362.6 432.4 178.8 45.5 3,392.4 
1963 2,650.2 393.5 413.1 176.3 62.9 3,696.0 
1964 3,077.2 680.7 723.8 311 .9 167.3 4,960.9 
1965 3,252.2 1,996.3 1,1 59.8 961 .7 194.8 7,564.8 
1966 3,165.7 465.6 2,828.2 2,206.6 208.0 8,874.1 
1967 3,559.6 231.4 2 ,759.4 1,865.5 318.3 8,734.2 
1968 4,660.4 103.6 736.8 365.4 273.1 6,139.3 
1969 5,055.6 286.5 921.4 295.8 96.7 6 ,656.0 
1970 5,499.5 708.0 1,148.0 522.3 51.1 7,928.9 
1971 5,402.0 519.0 631 .0 400.0 384.0 51.0 7.387.0 
1972 5,954.0 461 .0 685.0 497.0 325.0 220.0 8,142.0 
1973 7,046.0 626.0 748.0 581 .0 157.0 18.0 9,176.0 
1974 8,794.0 730.0 855.0 507.2 172.2 38.4 11,096.8 
1975 10,469.0 867.0 981 .0 1,228.0 482.0 76.0 14,103.0 
1976 8,576.0 720.0 1,261 .0 1,032.0 155.0 171 .0 11 ,915.0 
1977 8,525.9 993.0 1,216.0 702.0 98.3 41 .1 11 ,576.3 
1978 9,529.0 676.2 993.8 792.9 33.6 37.6 12,063.1 
1979 10,586.0 761 .0 626.0 921.4 51 .5 682.0 13,627.9 
1980 11,677.3 929.2 1,399.6 1,137.0 85.6 198.8 15,427.5 
1981 12,364.8 1,273.9 1,300.7 1,189.4 80.6 8.4 16,217.8 
1982 16,433.3 639.7 1,306.0 1,085.5 1.8 1.5 19,467.8 
1983 14,619.2 985.5 1,243.4 1,184.5 85.3 18,117.9 
1984 13,669.1 1,248.3 1,499.7 1,182.5 50.4 17,850.0 
1985 11,329.9 1,136.2 1,427.2 1,369.9 43.6 15,306.8 
1986 9,429.5 978.4 1,121 .5 -1,033.9 29.3 12,592.6 
1987 9,354.6 706.9 1.277.4 1,310.3 12,649.2 
1988 10,524.2 1,293.0 1,854.3 1,013.3 20.2 14,705.0 
1989 12,837.1 1,497.5 2,240.4 1,417.3 41 .2 18,033.5 
1990 12,031.4 1,415.2 1,956.1 1,560.4 43.6 17,006.7 
1991 9,913.9 1,096.2 1,632.5 1,321 .6 40.5 14,004.7 
1992 9,007.0 902.8 1,294.1 806.1 34.6 12,044.6 
1993 11,281 .5 654.8 1,177.5 1,009.2 30.0 14,153.0 
1994 13,459,1 1,450.5 2,521 .2 1,752.4 37 .5 19,220.7 
1995 13,540.0 1,662.3 2,400.4 2,107.6 52.8 19,763.1 
1996 13,669.4 1,740.2 2,800.8 1,955.1 69.9 20,235.4 
1997 9,779.1 964.5 2,067.3 1,207.1 41 .3 14,059.3 
1998 10,116.6 1, 199.8 2,231 .5 1,516.9 30.7 15,095.5 

199ge 12,610.0 2 ,190.0 3,475.0 3,750.0 30.0 22,055.0 




