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Abstract:

In this paper, we analyze the volume of euro batds\ssued by Germany within the euro
area with several seasonal methods. We draw anclisin between movements within
Germany, circulation outside Germany but within gugo area and demand from non-euro-
area countries. Our approach suggests that onlyt @86 of euro notes issued by Germany
are used for transactions in Germany. The restasded (10%), circulates in other euro area
countries (25%) or is held outside the euro aré&dy

German Abstract:

In dem vorliegenden Papier analysieren wir die Bmargeen von Euro-Banknoten durch die
Deutsche Bundesbank anhand verschiedener saisémaatze. Wir unterscheiden zwischen
der Nachfrage aus Deutschland, der Haltung in amdEuro-Landern und Umlauf aufR3erhalb
des Euro-Wahrungsgebiets. Es stellt sich herass, miar ca. 20 % der emittierten Banknoten
fur Transaktionszwecke in Deutschland gebraucht derer Der Rest wird aus
unterschiedlichen Grinden gehortet (10 %), lAufanderen EWU-Landern um (25 %) oder
wird aul3erhalb des Euro-Raums gehalten.
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Currency Movements Within and Outside a Currency Unon:
The case of Germany and the euro area

“Where did all the money go?,
Where did all the cash flow?”
(Neil Young, 2011)

1 Introduction

In principle, all euro-areaational central banks, but not the European Central Beskie
euro banknotes. Following the introduction of eaash at the start of 2002, the volume of
banknotes issued by the Deutsche Bundesbank irctdesm an initial €73 billion to €367
billion at the end of 2010. Figure 1 shows thatibkime of these "German" euro banknotes
outstanding has grown much faster than could haen lexpected on the basis of earlier
growth rates for D-Mark currency. Moreover, for leadt the seven euro denominations (euro
5, 10, 20, 50, 100, 200, 500), the Bundesbank'sesinathe net issuance is higher than its
share in the capital of the European Central B&®H) of about 27%. The latter is calculated

according to the euro countries' population and GbBdtes.

These developments cannot be explained solely bynamased holding of transaction

balances in cash as German private consumptioe $irecintroduction of euro cash in 2002
was weak and there was a steady decline in themp@ge of cash payments in German retalil
sales (EHI Retall Institute 2010). The huge sug¢herefore likely to be due to domestic
hoarding and especially to foreign demand for ebmoknotes. This foreign demand may

originate from other euro area countries or from-earo area countries.

In addition to helping to explain the increase ircation, determining the volume of

Bundesbank-issued euro banknotes in circulatiorsideit Germany (and in hoards) is
important for a number of other reasons. Firstkbates in circulation outside Germany have
no impact on domestic demand, or at least a mudileammpact than those circulating in

Germany. This has to be taken into account wheilyzing the development of monetary
aggregates. Second, foreign demand for banknofiisemeces the central banks' money
market management. The value of banknotes outstgnslithe largest autonomous liquidity

factor and is also relatively difficult to forecaskhird, banknotes in circulation outside

" We wish to thank B Fischer, E Gladisch, H Herrmagu Todter, H Wérlen and the participants of seans
at the Deutsche Bundesbank and the Oesterreichibidtmnalbank for their valuable comments. In
particular, we would like to thank S Arz for hisntobutions. The opinions expressed in this papprasent
those of the authors and do not necessarily retthectiews of the Deutsche Bundesbank.



Germany are not returned to the Bundesbank for gsging as quickly as domestic
transaction balances in cash. This is relevant wheasuring the Bundesbank’s participation
in cash processing (Deutsche Bundesbank 2011)tH;dareign demand also has an impact
on the Bundesbank’s monetary income (before ie@located within the Eurosystem). As,
with the exception of the liabilities item "bankastin circulation”, all items that are included
in the calculation of monetary income are genenaipunerated at the (average) interest rate
for the Eurosystem’s main refinancing operationsnetary income broadly corresponds to
the seigniorage from banknotes in circulation (R&sbchafer 2000). Fifth, during the latest
financial market crisis, currency demand in Germangreased dramatically after the
insolvency of Lehman Brothers (Deutsche Bundesi2@@®). As future crisis cannot be ruled
out, a further buffer for such an unexpected surgdanknote demand is required for
logistical reasons. Sixth, currently, there is atemsive discussion of the settlement of cross-
border payment flows in the euro area, the so-@dalARGET2 balances (see Sinn &
Wollmershauser 2011; Bindseil & Kénig 2011 Especially, the related large claims of the
Deutsche Bundesbank against the Eurosystem arentgicriticism. However, it might be
argued that the German issue of banknotes whicleeebsc its capital share and which
constitute liabilities against the Eurosystem, hievbe subtracted from the TARGET?2 claims
to get the net position of Germany. And last, bot least, euro banknotes held outside the

euro area are an indication of the role of the esran international reserve currency.

As in other countries, there are no statistics thagctly record the volume of cash in
circulation outside Germany. There are, howeverertprimary statistics (e.g., on net
shipments of currency abroad) and surveys on aash Which inferences might be drawn.
These have proven to provide only lower boundaoteshe actual foreign holdings (see, e.g.,
Seitz 1995; Porter & Judson 1996). Therefore, asuially has to rely on indirect methods
which make use of the different characteristicsl@hestic and foreign demand or particular
events, such as the euro cash changeovethis paper, we concentrate on several variahts
the so-called seasonal method. It makes use ddrdiff seasonal patterns of domestic and

foreign demand. The different variants not onlywllto derive results on the two different

! TARGET2 stands for "Trans-European Automated Ries- Gross settlement Express Transfer system”. All
national central banks in the euro area are coaddct TARGET2. There are no constraints on the size
their balances vis-a-vis the European Central Bduak emerge from the cross-border flow of interbank
payment flows. As a result of payment flows betwéen Federal Reserve districts in the US, surploses
deficits also emerge in interdistrict balances. sehbalances enter the Interdistrict Settlement Actn
which are settled once a year.

2 See on an overview of different direct and indigproaches Feige (1997). An application to Gegaith
extensions) can be found in Bartzsch et al (202Qa1b).

2



foreign sources (intra euro area outside Germadyeatra euro area), but also on transaction

balances and the amount of hoarding in Germany.

Figure 1: German banknotes in circulation in € bilion
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Note The actual volume of banknotes in circulationtie period from January 1991 to December 2001
corresponds to the volume of D-Mark banknotes antlihg and, as of the introduction of euro casbainuary
2002, the volume of Bundesbank-issued euro bankrmiéstanding. For the purpose of simplicity, tldume

of D-Mark banknotes outstanding in the period frdamuary 1991 to December 2000 extrapolated using it
linear trend is taken as the hypothetical volumbasfknotes in circulation since January 2001.

The majority of studies on foreign demand for caglamine the US dollar and the Hong
Kong dollar® According to analyses conducted by the Federakfes60% to 70% of the
US currency stock is held outside the US (Portelugison 1996; Anderson & Rasche 2000;
US Treasury Department 200BForeign demand as a percentage of the total vobfrai®ng
Kong dollar currency in circulation in 2009 is eséited to be similarly high at between 50%

and 70%. This figure has grown considerably ovaet{Leung et al. 2010).

There are only very few studies on foreign demamrdchsh in Europe. Seitz (1995) uses
various estimation approaches and concludes thideirmid-1990s 30% to 40% of the total
volume of DM cash was in circulation outside Gergairischer et al. (2004) estimate that
between 8% and 13% of the total volume of outstam@uro legacy currencies in 2000 was

circulating abroad. As yet, however, there are etaited papers that examine the (total)

% For countries importing foreign cash, see Fei@®®}.

* However, estimates in literature fluctuate betw2@% and 70% (Feige 2009). A critique of the arguintkeat
most of the "missing” US dollar currency is prolyahibroad may be found in Haughton (1995).

® Doyle (2000) uses econometric methods and evévearat a figure of almost 70%. However, this figur
contradicts empirical evidence of banknotes retifolowing the introduction of euro cash.
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foreign demand for euro cash either for the euea as a whole or for individual euro-area
countries. Deutsche Bundesbank (2009, pp. 49-5&% tise total known volume of euro
banknotes shipped by banks from Germany to non-aw@a countries and an additional
blanket amount for probable positive net exportewfo banknotes via other channels (eg
tourism or money sent home by foreign workers)stingate that foreign demand outside the
euro area at the end of 2008 had accounted foreeet®@5% and 35% of the total demand for
Bundesbank-issued euro banknotes. The ECB (20131 )pstates that "taking into account a
range of different estimates suggests that aro3d-25% (potentially a figure closer to the
upper end of the range) of euro currency was atog outside the euro area at the end of
2010". However, it does not specify these "différestimates” in more detail. Since 2007 the
Austrian central bank has conducted a semi-annuakyg on the foreign holdings of euro
cash in central, eastern and south-eastern EurApeording to this survey, in 2008,
households in these countries held approximate® llion in euro cash (Scheiber & Stix
2009).The present paper on developments in Germiguee the euro cash changeover until
the end of 2009 thus fills a gap in the researdhs s all the more important, as it derives
estimates for foreign demand from both non-eur@aceuntries and other euro-area
countries’ As a by-product, we will also obtain domestic saction balances and the amount

of cash hoarded.

The paper is structured as follows. Section 2 dessrthe seasonal method. The results of

three variants of it are presented in section 8ti&@24 concludes and summarizes.

2 The seasonal method
The general problem can be formulated as follovesgg1997, p 184):

The shared; and (% of two subpopulation€; and C,, which together produce the total
population C, are to be estimated. Lef; and X, denote the observed and recorded
characteristics of subpopulatio@s andC,. The average featupeis then a weighted average

of both characteristics, with the weights beinguh&nown shareg; andf3,,
1) X=Xy + 32X,

As 3;=1-% the shares can be estimated by means of the odsandemeasured properties.

® Analyses of cash movements within a currency arearelatively rare. For a country-specific persec
within the euro area, see Schneeberger & SUR (26@r)the situation in the United States, see Judso
Porter (2004).

" Initially, we do not distinguish between demand@erman euro banknotes from other euro area desrand
that from non-euro-area countries.
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A sensible solution to this problem exists if tHea@acteristics of the two par¥s and X
differ (X1 # X2) and the calculated shares are between 0 andetefbine, to implement this
approach for our purpose of the calculation of Garmbanknotes held abroad, the
characteristics of the banknotes in circulationswl& GermanyX®) must differ sufficiently
from those of the banknotes outstanding in Germ@y so that the foreign share can be
identified by observing the overall behaviour. lar @ase, the distinguishing feature is the
seasonal pattern of banknotes. At the same tinferniation is required about how the

demand for banknotes would have developed if thadebeen no foreign demand.

Table 1: Seasonality tests

Net shipments German banknote
issuance

PAC(12) | 0.014 (202.46) | 0.478 (68.58)

PAC(24) | -0.044 (270.92) | 0.052 (88.29)

Notes Monthly observations from January 2002 to Decen2®®9. The net shipments display an upward trend.
They have therefore been trend-adjusted using aritkeBrescott filter §=14,400). Banknote issuance:
logarithmic difference. PAC(x): partial autocorrita coefficient for lag x, followed by the valué e Ljung-
Box Q-statistic in brackets.

Source Authors’ own calculations

The seasonal method was first applied by Sumne®Q)1% the calculation of domestic
hoardings. Porter & Judson (1996) as well as Sdi#95) and Fischer et al (2004) then
adopted the approach for calculating foreign caddihgs. The fundamental assumption of
this approach is that foreign demand for Germao &anknotes has little or no seasonality,
as the growth of foreign holdings (above all thos@on-euro-area countries) has little to do
with domestic seasonal developméhihis depends more on the international reputation
the euro and unstable developments in the destmatiuntries. Hence, foreign and domestic
demand differ in terms of the seasonal componettia® total volume in circulation displays
a dampened seasonal factor. No precise informagi@vailable on the foreign holdings of

banknotes issued in Germany (these are to be dettn However, analysing the official

8 Nevertheless, seasonal influences are likely m t¢hse of small denominations used for foreigneirav
especially within the euro area (see also Bartatchl. (2011a), ch. 3.1). However, the share oifpr
demand affected by this is likely to be fairly lteil in relation to the total value of banknotesuiting
outside Germany.
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(net) banknote shipments from Germany to non-etea-acountries provides initial
indications of whether the above assumption isifigdt As Table 1 shows, these net
shipments display no significant autocorrelatiorthet seasonal frequencies 12 and 24. By
contrast, the seasonal autocorrelations of cundil@&erman net issuance of banknotes are

highly significant, particularly for the standareesonal frequency 2.

The underlying seasonal model assumes that the demnies of German banknote issuance
consists of three terms: a trend componknta seasonal terf& and an irregular or noise
component. These are multiplicatively interlinkeau(tiplicative seasonal model). Attributing
the noise term to the trend for simplicity and takinto account that German banknotes are
also held abroadgj yields the following equation (wheterepresents the time index add
stands for German$f)

3) TS=T$+ T8

Let [} denote the fraction of the overall trend held domestically and, coastyg (1) the

share held abroad:
(4) TS=RTs+ & B TTor
(4) §S=R$+1- B S

(4" is a concrete example of the general equation (1), with the s¢asomponent taking on
the role of the measured characteristicAssuming that the foreign share does not vary

seasonally (see comments on Table 1 abové&y,#d (0t, (4') can be simplified further to

() §=R$+0- B

Given values for the seasonal tergand<’ yields an equation for the unknown valggethe

share of banknotes held domestically:

6 |S - .

H

The foreign share, in turn, is (3. S corresponds to the seasonal component of totah&wer
cumulated net banknote issuance and can be cadulsing standard seasonal adjustment
methods (eg X12-ARIMA, Tramo-Seats). By contr&ff,the seasonal term for the share of

° These results apply similarly to the United Stated the US dollar, see Porter & Judson (1995).
19 Explicitly incorporating the irregular componestriot likely to have any impact on the general ltsssee
also Porter & Judson (1995), subsection 3.1.8.
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banknotes circulating in Germany, is unknown. ltsirioe estimated and various methods for
this are presented below. However, equation (6% cha¢ always produce meaningful results.
If, for example, there is no seasonal influencany given period, I& = S%=1, R tends to
infinity, or any value of3 is compatible with equation (6). If the seasowadit all outstanding
banknotes is not less pronounced in all periods that of the banknotes held domestically,
problems can occur, too. This method thus prodptassible results for some, but not for all

frequencies.

Therefore, further modifications are needed tovalfor these eventualities and to enable this
method to be implemented. Fairly accurate estimagsults can often be obtained only for a
certain frequency within a given year (see alsad?a& Judson 1995, p 19 f). We therefore
take into account the fact that seasonal fluctaatiare usually greatest around Christmas
owing to domestic transactions. For example, indage of German banknote issuance, the
seasonal high is in December, while there is aoseddow in February (in this case, there is
accordingly a two-month frequency). In order totéachis into the equation, we replace the
time indext by m,j, wherem denotes then™ month and stands for thg’ih year. If equation (5)
for February is subtracted from the correspondigqga&on for the preceding December, the
domestic shar8 reads as’

@) R = Sde(; i Sreb i

J d _
Sdec j geb i1

Now, what is the best way of modellir&ﬁ, the unknown domestic part in equation (7)? We
try three variants which might proxy the seasomahgonent of the euro banknotes held in

Germany. These include
a) Selection of a reference country,
b) consideration of a transactions variable,
c) analysis of banks’ vault cash.

Options a and b have so far been used most frdguerthe literature when calculating the
foreign share (Seitz 1995; Porter & Judson 1998cHer et al. 2004). Since all three variants

M For an alternative, see Seitz (1995), p 29.



include different assumptions and hypotheses coimgemwhat share of domestic and foreign

demand is captured, the calculafiedill also assume differing valués.

3 Results
3.1 A reference country

The idea behind selecting a reference country isitba country that is similar to Germany in
its use of banknotes, except for foreign demandvield then insert this country’s seasonal
factor of banknote issuance f8tin equation (7). After careful consideration, weided on

France as our reference counlttfthere are several reasons in favour of this:

- France is a euro-area country. Thus, it has the slenominational structure.

- The standard of living in France is similar to tmGermany.

- The overall cashless payments behaviour of non-banks relédiveash transactions in the
two countries is not too dissimilar. Furthermoree igeographical density of ATMs, the
number of transactions or withdrawals by debit cardl the number of transactions at POS
terminals is comparable (for more details, see Bankiternational Settlements, 2009).

- The size of the shadow economy, in which most &etigns are settled in cash, is similar in
both countries (Feld & Schneider 2010; Thiel3en 2010

- There should not be a major difference in hoardiegaviour in the two countries (see, for
instance, the estimates in Boeschoten 1992, ch 4).

- Since the start of EMU, there has been a high @egfesynchronisation of the business
cycles and also, in particular, of private consuorpexpenditure between Germany and
France (Aguiar-Conraria & Soares 2011; Gayer 200Me seasonal component of

transaction demand should therefore be comparable.

Moreover, there are indications that in the casenaéll denominations, which usually have
high seasonality, not only Germany but also Framitkin the euro area is a net exporter of
banknotes to other euro-area countries. To thisneéxFrance and Germany could be treated

similarly with regard to migration within the euaoea as an initial approximatioh.

12 Another option would be to analyse the seasomatsire of German coin issuance. However, as shigiite
dampened (reasons: losses, collectors, hoardeg)caimd shows two only weakly marked seasonal highs
(Christmas and the holiday period), the season#iadedoes not produce any plausible results indage.

13 n the case of then US dollar, usually Canadaken as the reference country, see, e.g., Portedaason
(1996).

14 Unlike Germany and France, it can be seen that tmd time again Austria, Belgium and Spain are net
importers of individual banknote denominations. sTlkean be derived from the negative cumulated net
issuances of these countries. See also Bartzsdh(2011a), section 3.2.
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If we now assume that none of the banknotes isbyderance go to non-euro-area countries
(this is indicated, for example, by the fact thats the start of EMU in 2002 until the end of
our sample in 2009 the official shipments are edrout almost entirely by German banks,
see Figure 2), we have found in France a refereaaatry that is rather similar to Germany
in its use of euro banknotes, except the demarnd fron-euro-area countries. Accordingly,
using this approach, we identify the share of Gerrearo banknotes in these countries.
Therefore,3 is the corresponding share in circulation in Gerynand in other euro-area
countries. The calculated holdings should at afinés be higher than the cumulated official
net shipments, as these can be regarded as a bamkcproviding a lower bound for actual

foreign demand from non-euro-area countries.

Figure 2: Official net shipments outside the euro i@a, total and Germany (€ billion)
120
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Figure 3 presents the results of this approachtiegevith the cumulated net shipments. It is
obvious that the calculated volume of euro banlksateroad is significantly higher than the
cumulated net shipments. The movements over tinerather similar. Accordingly, the
volume of German euro banknotes outside the ewwa amounted to around €160 billion at
the end of 2009.

This approach can also be applied to individuabda&nations, as is done in Figure 4. The €5
banknote is not included, as only an additive seaiscomponent could be calculated for this
denomination. Nevertheless, this is hardly likety have distorted the results, as this
denomination is not likely to be used much in namsearea countries. The approach had to
be modified when applied to individual denominas@s the seasonal lows and highs were no

9



longer continuously in February and December. Thm ©f the calculated holdings of
individual denominations at the end of 2009 (aro€fh@d5 billion) roughly corresponds to the
figure when the approach is applied to the tot&ime of banknotes in circulation (see Figure
2: €160 billion). In terms of value, the €500 baotais found most frequently outside
Germany, followed by the €50 banknote. An incrdaseall denominations since 2002 can be
observed. This increase appears to be declinitigeitase of €50 banknotes, but accelerating
for €100 banknotes.

Figure 3: Total volume of German banknotes in non-ero-area countries: calculated on
the basis of the reference country France (€ billio)
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SourcesDeutsche Bundesbank and authors’ own calculations
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Figure 4: German banknotes in non-euro-area countgs: individual denominations
calculated on the basis of the reference country Bnce (€ billion)
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Source Authors’ own calculations.

3.2 Seasonal of a transactions variable

' 2003 2004 2005 2006 2007 2008 2009

A further option is to compare the seasonal vanmatf German euro banknotes in circulation

with the seasonal variation of a transactions béei® Private consumption (including

subcategories) or retail sales in Germany couldekample, be used for this purpose. Since

cash is used in Germany for hoardiagd transactions, the seasonal of the transactions

15 Different variants of this method may be foundSeitz (1995), subsection 2.2.3, Fischer et al. 4200

subsection 5.1.1c, and Porter & Judson (1995) estion 3.1.7.

11



variable should be reflected in the seasonal ofvibleme of banknotes in circulation in
Germany. This method would therefore not only rdcibre non-euro-area countries’ share,
but also migration within the euro area and hoaydialances in Germany. To take hoardings
into account, the approach can be modified to po@te the domestic income elasticity
(transactions elasticity) of the demand for bank&sgy, which, inter alia, captures the level of

hoardings. Equation (7) can thus be rewritten as

(7.) R = Sde(; i Sfeb 1 — %ec i Seb $1

: Sc(!jeqj_srjeb 1 ”m$ t}

where AS(tr) is the difference between the seasonal highs ang lof the transactions

variable.

First, the value of the elasticityy, is required for a scenario with no foreign demand.
obtain this, a banknote demand function for Fratheeng the period prior to the euro cash
changeover is estimated. France is again an apatepeference country as, during the time
when both Germany and France had their nationa¢oaies, there were no major differences
between the two with regard ttomesticbanknote demand behaviour. Moreover, domestic
migration was not a problem before 2002, the D-Mads not in circulation in France, and
foreign demand for French francs was negligiblet¢SE995, footnote 1). An estimate of a
(long-term) banknote demand function for Francenfitbie first quarter of 1985 to the fourth
qguarter of 2001 produced an income elasticity whicles not deviate significantly from

onel®

Real private consumption and retail sales can led as transactions variables in Germany.
As the data quality of private consumption is digantly better, we present the results only
for this case. However, this makes it necessaigwitch to quarterly datag). Equation (7°)

can thus be rewritten as

S, — % -
n —_ q4,j l,j+l
(7") & nA S(t)’

q4,j;01,j+

The resulting time series of euro banknotes citowdeoutside Germany is shown in Figure 5.
As mentioned above, this approach captures the volame of euro banknotes outside
Germany (intra euro area and extra euro area). @gedn, this results in an increasing

volume since 2002, which reached approximately €38i@n at the end of 2009. Combined

16 Real private consumption, an interest rate vagiatsld the consumer price index are included imthainal
estimate.
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with the result of the first subsection, €90 bilioemains for the cumulated net export of
German banknotes to other euro-area countries.efdrer at the end of 2009, around €100
billion was available in Germany for hoarding arehsaction purposes.

Figure 5: German euro banknotes abroad: seasonal ngponent of a transactions
variable (€ billion)
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Source Authors’ own calculations

3.3 Analysis of banks’ vault cash

The third possibility makes use of the seasondepatof vault cash in Germany (see also
Porter & Judson 1995, subsection 4.2.3). Banksrimgportunity costs for cash balances
held. They therefore keep them to a minimum anddhteld stem almost exclusively from
regular domestic transactions (Allen 1998). Dongebibarding and foreign demand have
virtually no impact on banks’ cash balances. Thaesseal component of vault cash should
therefore be more pronounced than that of Germaknwdes in circulation. The German
share in total euro-area cash balances also pwaldéndirect indication of the importance of
domestic transactions for the development of vea#th. In 2009 this was, at 28%, almost

identical to Germany'’s capital share of 27% in(fiodly paid-up) capital of the ECB.

Implementing equation (7) yields the results shawRigure 6. Accordingly, the sum of euro
banknotes outside Germany and domestic hoardingsigied to just under €290 billion at
the end of 2009. If this is combined with the résdtom the other two subsections, this
means that around €40 billion was hoarded. Theduesiof €60 billion can then only be

accounted for by transaction demand from houselasidsenterprises in Germany.
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Figure 6: German euro banknotes outside Germany antloardings of German euro
banknotes in Germany: seasonal component of vaulash (€ billion)
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4 Summary and conclusion

This paper has endeavoured to use a seasonal ntetldedermine foreign demand for euro
banknotes issued in Germany. It has been found ahalhe end of 2009, around 70% of the
cumulated net issuance was held outside Germamyq®&E250 billion). Of this, the lion’s
share, 45% (roughly €160 billion) was in non-eureaacountries, with the remainder, 25%,
in other euro-area countriés.This also means that only a relatively small share
approximately €100 billion or 30% — was used fangaction purposes and hoarding in
Germany. Our estimates suggest that banknotes dobamdGermany amount to €40 billion.
Consequently, around €60 billion were used in Geyrfar transaction purposes. This is the

equivalent of around €7Q8er capitaand is lower than in former D-Mark times (Seitz 20

According to estimates by the ECB (2011, p. 31)wbken 20% and 25% adll euro
banknotes issued by the Eurosystem are in nondawa-countries. At the end of 2009, this
was equivalent to somewhere between €160 billi@ah€200 billion. Therefore, at least 80%
of these banknotes are likely to have come fromn@er origin. This is also in line with
statistics on the shipments of banknotes via baokson-euro-area countries, which put
(cumulated) net shipments from Germany at the é2d@9 at 95% of total net shipments.

" The share of 45% outside the euro area correspaetlisvith the estimated figure of 30% to 40% ofMark
banknotes in circulation outside Germany beforesti® cash introduction (Seitz 1995)
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As demonstrated by Seitz & Setzer (2009), the stiedil-econometric quality can be raised
and the economic interpretation of cash demandtifume for Germany can be made easier if
arguments for foreign demand are incorporated. 1iGthe results and the figures derived in
this paper, this comes as no surprise. Aksoy &gl (2005; 2006) have determined for the
US that the indicator properties of narrow monetaggregates with regard to cyclical and
price developments can be improved considerablyaking foreign demand into account.
Whether this is also the case for Germany or thme area as a whole should be the subject of

future research.

As figure 1 shows, German banknote issuance hasased at a significantly faster pace
since the euro cash changeover. Although we d&mm& how banknote issuance would have
developed without monetary union, one key quesimrnwhy foreign demand for euro
banknotes is primarily met by Germany. There areafrse a number of historical reasons
(Deutsche Bundesbank 2009), such as Germany’sgsimonlvement in the global market for
currency dealing as early as in the D-Mark era el as its geographical location at the heart
of Europe. Furthermore, Germans are keen travellisof the main holiday destinations
(Austria, Italy, Spain, France) are within the earea and Germany has a negative foreign
travel account with these countries. However, aitbet examination of the potential causes

would extend far beyond the scope of this paper.
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