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In the study based on the transactions data in payment systems for selected G10 and EU countries over 1990-1998, we have identified four main trends.  Firstly, the overall trend in the payment system is for a move from cash to non-cash payment instruments.  Secondly, paper based non-cash processes which include cheques and paper giro are being replaced by electronic processes such as direct debits and electronic credit transfers in large payments and in the retail sector by EFTPOS (Electronic Fund Transfer at Point of Sale) utilizing debit and credit cards.  Thirdly, in cash dispensing, bank based cash withdrawals have given way to ATM (Automated Teller Machines) networks that enable the consumer to have access to cash closer to point of sale.  Lastly, electronic money with reloadable 'purses' sometimes generically referred to as smart cards
 are being piloted by government and private credit institutions. 

Interbank or correspondent banking methods of clearing play a crucial role in traditional payment systems.  These vary from relatively simple national arrangements to complex international electronic networks. The principal electronic payment systems for large U.S dollar payments are Fedwire and Clearing House Interbank Payment System(CHIPS).  Automated Clearing House(ACH) is the US small payments clearing system while Bankers' Automated Clearing Services (BACS) is the equivalent one for the UK and  CHAPS is for large payments.  These national clearing systems are known to turnover the equivalent of the annual gross product of their respective countries in a matter of days.  Two multicurrency schemes that were recently developed are the Exchange Clearing House Organization (ECHO) designed by a group of European Banks and Multinet sponsored by a consortium of US and Canadian Banks along with the Option Clearing Corporation in Chicago. Regulatory authorities are ever mindful of the Herstatt style bank defaults in multicurrency settlement systems.
  However, the main change affecting interbank clearing will come from electronic money that enables consumers and businesses to settle payments by channels that bypass the banking system.  The prepaid nature of electronic money with its capacity of final settlement clearly enables electronic money to dispense with costly clearing systems that has marked all other non-currency payment media. 

 We will briefly make a comparative study of the above trends for the different countries. For ease of international comparisons, where appropriate, payment data is given in per capita terms and where values are involved, we convert the amount in national currencies to US dollars.  It should be noted that in each of these trends, there is a clear distinction in terms of volume and value of the payment instruments. High volumes arise from retail trade while high value of transactions arise, notably, from wholesale credit transfers.  

Cash Payments

 As indicated in the most recent 1999 BIS Report
, despite the overall trend away from cash payments, cash continues to dominate as the main payment media in all countries in terms of total volume of transactions.  The often cited rule of thumb here is that cash accounts for 5%-20% of the value of all monetary transactions and for 70%-80% of the total volume. The average value of a cash purchase is below USD10.  Anonymity in cash use has posed difficulties in recording cash payments and hence there is a paucity of direct evidence for the decline of cash use.  Table 1 gives some standard measures for cash use. 

table 1:  measures for cash based payments:  1990-1998
	Countries
	Cash as a percentage of narrow money1

          (I)
	volume of ATM transactions (millions)
                    (II)
	average ratio of private consumption to currency2
            (III)
	value of cash holdings per person- USD
            (IV)

	
	1990
	1998
	1990
	1998
	1970-1998
	1988-1998
	1990
	1998

	Canada
	46.08
	36.03
	786.3
	1603.1
	16.65
	17.57
	608
	703

	Japan
	29.97
	34.29
	207.6
	633.16
	7.13
	6.49
	2003
	3340

	Switzer-land
	32.71
	15.65
	39.4
	80.92
	5.10
	6.18
	2811
	2800

	USA
	29.57
	39.48
	5800
	10900
	14.3
	13.78
	998
	1617

	Austria
	61.16
	29.35
	41.7
	81.3
	8.18
	9.07
	1827
	1456

	Belgium
	31.34
	23.79
	70.9
	159.29
	8.06
	11.49
	1238
	1186

	Denmark
	9.68
	9.82
	n.a
	n.a
	17.21
	17.67
	742
	971

	Finland
	6.36
	6.54
	      121
	230.9
	25.19
	26.07
	472
	537

	France
	15.13
	14.34
	547.7
	1205.9
	12.56
	16.42
	829
	827

	Germany
	27.14
	23.28
	n.a
	1405.5
	9.39
	8.37
	1230
	1681

	Greece
	61.78
	42.02
	n.a
	78.5
	7.02
	9.75
	724
	714

	Ireland
	41.06
	27.59
	33.5
	178.1
	10.15
	11.56
	616
	997

	Italy
	14.40
	16.07
	100.7
	486.5
	12.73
	19.35
	1004
	 1152

	Luxem-bourg
	21.70
	18.36
	2.7
	4.8
	n.a
	n.a
	1244
	    1614

	Nether-lands
	29.46
	14.83
	116
	427
	8.97
	9.29
	1337
	1222

	Portugal
	25.90
	15.89
	39.2
	260.3
	7.63
	11.46
	442
	514

	Spain
	19.68
	20.77
	355
	638
	7.27
	6.3
	1145
	1435

	Sweden
	9.74
	9.74
	170
	333
	9.83
	12.10
	1224
	1109

	UK
	5.96
	4.52
	992
	1850
	16.66
	21.26
	473
	652


N.B. Data for Canada, Japan, Switzerland, USA refer  to 1997 (1998:n.a)

1. The value of narrow money for Denmark is taken from the International Monetary Fund, International Financial Statistics Yearbook 1997, under the title Money (line 34).  For the rest, the values are obtained from BIS(1993, 1996,1999) and EMI (1994, 1996,2000).

2. Annual private consumption is divided by the notes and coins in circulation outside the credit institutions.  Value for private consumption (line 96f) and value of notes and coins (line 14a) from IFS.

Source:  Bank for International Settlements, (1993,1996,1999), Payment System in the G10 Countries, Basle.  
European Monetary Institute, (1994,1996,2000),Payment Systems in the European  Union,  
Frankfurt. 


International Monetary Fund, International Financial Statistics Yearbook 1997.


International Monetary Fund, (2000), International Financial Statistics, February. 

Typically, BIS and EMI use two measures to proxy for cash payments.  These are cash in circulation as a percentage of GDP and cash in circulation as a percentage of narrow money (M1).  By the latter measure and by the velocity measure of the ratio of private consumption to currency in circulation, in Table 1,  we find an overall decline in cash use in many countries.  The major exception is the USA where cash as a percentage of narrow money has increased from 29% in 1990 to 39% in 1998 while the velocity figures has held steady and not increased as in other countries, notably the UK.   There is further evidence from APACS 
 for the U.K that indicates that cash payments account for only 67% of total transactions in the economy in 1996, while back in 1976, cash accounts for 93% of volume of transactions. 

EFT-POS and ATM Networks for Retail Transactions

The technological advances with ATM networks that has enhanced the convenience yield of cash and reduced potential interest rate losses by increasing accessibility to cash closer to point of sale, has enabled cash to maintain its competitive edge against EFTPOS instruments such as credit cards and debit cards. The latter by directly forging electronic links to consumers' bank balances overcame the traditional reasons for the dominance of cash in small value payments. Non-cash payments prior to the EFTPOS incurred additional costs in verifying cash balances of payor with methods of payment guarantees that were often too costly for the small value of the trade.  Figures 1 and 2 capture some of the competitive aspects of cash and card networks in payments system.  

Figure 1 which gives the relative network densities of EFTPOS to ATM terminals  (per person) from 1990-98 shows a typical profile.  In the early part of the last decade, clearly the ATM networks had a head start while towards the middle of the 1990's EFTPOS terminals have been increasing at a faster rate.  The only exception here appears to be Belgium where the EFTPOS networks dominated earlier and ATM networks have since been catching up. 
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figure 1:  per capita ratio of EFTPOS to ATM terminals: 1990-1998 
N.B.  For Figure 1:  Data for Ireland 1996 -1998;Data for Portugal 1992 -1998.

N.B. For  Figures 1 and 2:   Data for Canada, Switzerland and USA is from 1990 to 1997 (1998 n.a).  From left to right:  The “ black” bar refers to 1990,1992,1994,1996 and 1998 and the “white” bar refers to 1991,1993,1995 and 1997 .

figure 2:  per capita ratio of the value of card and cash transactions: 1990-1998 
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N.B. For Figure 2: Value of ATM transactions for Denmark n.a.; Data for Germany: 1994-1996,1998.

Source:  Bank of International Settlements, (1993,1996,1999), Payment Systems in G10 Countries, Basle.  European Monetary Institute, (1994,1996,1999,2000), Payment Systems in European Union, Frankfurt.

Figure 2 gives the per capita ratio of annual value of card transactions (debit and credit) to ATM related cash use.  The dominance of card use in value terms, with the defined ratio of over 1, has emerged in only 3 out of the 15 countries, viz. Canada, USA and France.  Ireland showed card dominance in the early part of this decade and since then displayed a resurgence in the use of cash.  It was only in 1996 that UK has shown card use dominance.

Directions of change in non-cash payment instruments: Paper to Electronic

Figure 3 summarizes the trends in the volume of transactions from cash denominated to non-cash payments whether paper or electronic. The four quadrants distinguish countries on the following basis. The axis of the four quadrants mark the average of cash use in the countries as measured  by cash in circulation as a percentage of narrow money M1 (25.1%) and the average percentage  volume of electronic transactions to total non-cash transactions (70.2%).  Quadrant I comprises of countries with low cash use but have high use of non-cash paper transactions.  Quadrant II has countries with high cash use and high non-cash paper transactions.  Quadrant III contains countries with high cash use and high use of non-cash electronic payments. Quadrant IV has countries with low cash use and high non-cash electronic transactions and may be considered to characterize the most advanced form of payments system.  The direction and slope of the arrows are significant in indicating the nature of change in the structure of the payments system in each of the countries from 1990 to 1997. 
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N.B. Data for Portugal refers to 1991 and 1998;  Data for Canada, Switzerland and USA refer to 1990 and 1997

Source:  Bank of International Settlements, (1993,1996,1999), Payment Systems in G10 Countries, Basle.  European Monetary Institute, (1994,1996,1999,2000), Payment Systems in European Union, Frankfurt. 

 We initially find that in 1990, Quadrant I which indicates low cash and low electronic use has the most countries, while no country belongs to Quadrant IV.  However, by 1996, four countries, Finland, Denmark, Sweden and the Netherlands had already moved to the Quadrant IV.  With the abolition of paper credit transfers owing to the introduction of the full EZÜ transfers in1997
, Germany made the transition from Quadrant II to Quadrant IV in 1997-1998.  Switzerland, unlike Germany, moved from being a high cash user in Quadrant II to Quadrant III with low cash use and low electronic use.  Belgium made the transition from Quadrant III to Quadrant IV, that is a change from being a high cash and non-paper based system to a low cash and electronic one.  France and UK are notable in having moved to low cash use early but still remain below the average norm of paperless/electronic instruments.  Canada and the USA remain in Quadrant II with high cash use and high volume of paper and cheque based payments. 

figure 4: relative importance of non-cash payment instruments: volume of transactions(%) 
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N.B. There are negligible shares for electronic money in Austria(0.15%) Belgium (2.26%), Denmark (1.35%), Finland(0.03%), Germany (0.10%), Italy (0.01%), Portugal (0.71%) and Spain (0.12%).  This is  not shown in the graphs; Data for Canada, Switzerland and USA refer to 1990 and 1997; Data for Portugal refers to 1991 and 1997

Source:  Bank of International Settlements, (1993,1996,1999), Payment Systems in G10 Countries, Basle.  European Monetary Institute, (1994,1996,1999,2000), Payment Systems in European Union, Frankfurt.

figure 5: relative importance of non-cash payment instruments: value of transactions(%)
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N.B. There are negligible shares for electronic money in Austria(0.0007%), Belgium(0.001%), Denmark (0.27%), Finland(0.00002%), Germany(0.0001%), Italy(0.000003%), Portugal (0.0002%) and Spain(0.003%) in 1998, and are not shown on the graphs. In Austria, 32.4% in 1990 and 52.8% in 1998 of the total value of non-cash transactions is attributed to EBK(1990) and ARTIS(1998); Data for Canada, USA and Switzerland refers to 1990 and 1997;Data for Portugal refers to 1991 and 1998.  

Source:  Bank of International Settlements, (1993,1996,1999), Payment Systems in G10 Countries, Basle.  European Monetary Institute, (1994,1996,1999,2000), Payment Systems in European Union, Frankfurt.

From Figures 4 and 5 which give the volume and value of different classes of payment instruments, we see the well known difference.  In value terms as wholesale credit transfers account for the majority of the total value of transactions, the move to electronic instruments is virtually universal as seen in Figure 5.  For instance, the savings in float that electronic fund transfers can achieve over paper based credit transfers is estimated to be over USD1billion each month in the USA.  As yet in terms of published figures, electronic money still has negligible shares in both volume and value in the payments system of the countries under study.  We anticipate that this will soon change in the new millenium with the growing success of reloadable electronic purses.

Some implications for monetary policy  


One of the major implication of the above outlined trend towards cashlessness in payments is for the growth of monetary base.  

table 2:  average growth in monetary base 

	
	average growth in monetary base (%)

	
	1970-1998
	1988-1998

	Austria
	6.08
	5.09

	Bel.
	4.81
	5.11

	Can.
	7.29
	4.02

	Den.
	11.85
	13.83

	Fin.
	14.61
	8.20

	France
	5.65
	-0.11

	Ger.
	6.83
	5.32

	Greece
	20.95
	17.42

	Ireland
	11.91
	12.64

	Italy
	10.55
	0.43

	Japan
	9.24
	5.85

	Lux.
	n.a
	n.a

	Neth.
	5.69
	2.71

	Port.
	18.33
	17.26

	Spain
	14.76
	3.81

	Sweden
	7.14
	1.64

	Swit.
	2.51
	-0.05

	UK
	7.19
	5.32

	USA
	7.03
	6.76


N.B.:  Monetary Base= Currency outside credit institutions(line 14a) + Reserves Money (line 20), of IFS.  

Source:  International Monetary Fund, International Financial Statistics Yearbook 1997.

              International Monetary Fund, (2000), International Financial Statistics, February. 

Table 2 compares the average growth in monetary base for the period 1970-1998 to the period 1988-1998.  In the latter period every country with the exception of Denmark and Ireland have shown in decline in monetary base growth. France, Switzerland and Italy lead the league here. With a decline in the demand for cash in retail transactions, as larger proportions of total expenditure is non-cash financed, currency in circulation has declined. The network developments for cash dispensation with ATMs and for electronic debits at point of sale have resulted in smaller per capita amounts of idle transaction balances outside of depository institutions.  Further, the authors have found that economies with high coverage of EFTPOS networks
 with respect to retail nodes have high interest rate sensitivity for substitution from cash to card and vice versa.  The low interest regimes of recent years is found to be necessary outcome of the microstructure of the modern payments system.     

 
 In conclusion, our predictions for the year 2000-2001 for E-cash is conservative.  The predicted increase of E-commerce of about 20% of total household consumption in the next 5 years is still tied to traditional card payment methods.  Nevertheless, the earlier cited savings in costs of clearing that E-cash generates, will no doubt, spur its growth and development.
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� Some of the trade names here are Mondex, Visa Cash  and  PROTON.


� Recommendations regarding this have been made by the BIS Committee on Payment and Settlement Systems of the Central Banks of G10 countries in  ‘Central Bank Payment and Settlement Services with Respect to Cross Border and Multicurrency Transactions, September 1993. 


� BIS, (1999), 'Retail Payments In Selected Countries: A Comparative Study', September,Basle.


� APACS (Association for Payment and Clearing Services), Yearbook of Payment Statistics 1998, Table 8.6.


� This is reported in EMI, 2000, Payment System in European Union: Addendum Incorporating Figures for 1998, Frankfurt.


� In 1997, UK is estimated to have about 79% of EFTPOS network coverage.  These results are found in  “Network Effects of Cash-Card Substitution In Transactions And Low Interest Rate Regimes”, March 2000, University of Essex, Economics Dept. Working Paper. 
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