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Issue 12 of BILLETARIA continues along the same lines as its
predecessors, while adding some interesting new features. First of
all, the journal has launched a section on national museums spe-
cialising in currency, with our first contribution coming from the
Museum of the Casa de la Moneda in Madrid, a state-owned
museum belonging to the Spanish public printing works, the
FNMT-RCM. Institutions in other countries are invited to present
their currency museums, the collections they hold, and activities
they run in future issues. 

The Opinion pages present three somewhat singular contributions
that are consequently longer than usual. The first is an important
contribution from the central bank of the People’s Republic of
China, which describes the management policy of the country’s
monetary authorities for the first time in BILLETARIA (pages 6-11),
with an extensive and detailed explanation of some of the aspects
of China’s cash cycle. The uniqueness of its case and the interest
of the article justify its unusual length. BILLETARIA is grateful to Mr
Sili, General Manager of the Cash, Gold and Silver Department of
the People’s Bank of China for kindly responding to our request for
a contribution and for the excellent article submitted, which we are
sure will be of interest to our readers. The second is a special con-
tribution from the Bank of Canada, which we would like to thank –
and in particular the management of its Currency Department– for
the generosity and professionalism with which they have always
responded to requests from BILLETARIA. When the Bank of
Canada announced its decision to launch a new, entirely upgrad-
ed series of banknotes printed on a polymer substrate, nobody
doubted that this would be headline news in the world of cash.
Therefore, even though the process has been explained in detail in
numerous forums and has been a subject of debate at more than
one expert meeting, we asked the people in charge at the Bank of
Canada to give BILLETARIA’s readers an overview of the project.
They did not hesitate to say yes, and today we have a further debt
of gratitude to Bank of Canada’s world-class professional team.
The third is an article aimed more at non-specialists on the topic
of average banknote lifespan, written by the Cash and Issue
Department at the Banco de España. The topic is a well worn one,
but about which a brief theoretical reflection may be of value. 

The usual sections of the journal on departments, banknotes and
international events are joined on this occasion by a new advisory
service on topics relating to banknote processing and sorting, the

Wild poppy / JDN

Cash Processing Centre (CPC). This is a service that the cash and
issue departments of the Deutsche Bundesbank and the Banco de
España are offering the international community of central banks. 

Lastly, we would like to take this opportunity to reiterate that we
are always open to contributions from BILLETARIA’s readers and
friends, and we hope to enjoy your continued support.
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Interview with Marc Salade
Fernando León Banco de España

Marc Salade (degree in engin-
eering physics, Université
Libre de Bruxelles), is a Sen-
ior Advisor in the KBA-Nota-
Sys Banknote Services Team,
Switzerland. In this capacity,
he supervises and manages
major projects assisting cen-
tral banks on the engineering
of new banknote series. This
new role comes after a long
career with the National Bank
of Belgium (NBB), where he
worked as the Head of Pre-
press and Research and
Development and later as

Q. Is the current collaborative environment between printing works in
the Eurosystem just a temporary situation or perhaps a permanent
change in the relationship model?

A. The euro has completely changed the model of relationship between
banknote printers. Before, the key word was collaboration: we used to meet
at the Banknote Printers Conference, where several technical committees
were active, and the competitive spirit there was entirely absent, even if a
few private companies did participate on behalf of some central banks.
Since the introduction of the European currency, all the printers involved in
the euro activities have had something to defend or to promote, and more-
over, you have the private printers and the in-house printers with compet-
ing interests, in a context where the rules are very often unclear. This situ-
ation is complex, and partly explains why progress often seems so difficult.  

Q. Which key factors would you highlight in improving banknote secur-
ity, taking into account both your expertise in research and develop-
ment and the latest innovations in banknotes?

A. I regard the way banknote technology has evolved as being positive:
some additional printing techniques coming from the commercial world
have been added, like silk screen, hot foil stamping or laser marking; and
these are increasingly associated with smart materials. Progress is similar
as regards durability, where the list of solutions is growing all the time. 

On the negative side, the portfolio of security features and high durability
solutions available on the market is somewhat overcrowded. What is more,
it comprises a mix of genuine novelties and old ideas with a new name. As
a consequence, it has become much harder for issuing authorities to make
decisions about banknote specifications. 

Q. What advice would you give on the “expensive banknotes versus
simple banknotes” dilemma when developing a new series of bank-
notes?

A. The point is not so much to decide whether banknotes ought to be
expensive or not; the question is more to look at how the issuing authorities
assess value for money in relation to banknote security. It is worth bearing
in mind that banknote security is a little bit like insurance: after a time in
which no problems have arisen, a feeling that spending on security is money
wasted can set in, tending to justify a low cost approach. But when some-
thing bad happens in the cash cycle there is often an overreaction leading
to a significant and disproportionate cost, along with a loss of credibility of
the currency, communication difficulties, and potential damage to the repu-
tation of the issuing authority. 

Q. The choice of banknote substrate has become an increasingly hot
topic in the definition of a new series of banknotes, particularly in the
case of low denominations. The substrate is an important component
of a banknote that can help to improve its quality in circulation. In your
opinion, what are the key factors in deciding between a paper, poly-
mer or durable paper substrate for a banknote? 

A. In my opinion, this is one of the most difficult issues today when defining
the specifications for a new series. This awkward situation is a result of the
difficulty of assessing the effectiveness of emerging technologies in advance.
When a supplier tells you “my solution will improve the durability of the notes
by X %”, the first question you have to ask him is “How do you know?”

Interview with Marc Salade

Opinion

Marc Salade left the NBB in 2011, after more than 32 years of service in
the Printing Works Department. I first met Marc in 1992 when he was on
the Banknote Printing and Issuance Committee of the European Monetary
Institute, which was later transformed into the European Central Bank (ECB).
We also met in different Eurosystem working groups dealing with banknote
production and research and development. I was always struck by the clar-
ity of his presentations, his ability to summarise, and his expertise on the
subject of banknotes. 

Q. Worked for the NBB for more than 32 years. Could you briefly
describe your professional experience at Belgium’s central bank? How
long did you spend at the NBB’s Printing Works Department?

A. I was associated with the Printing Department from the beginning of my
time at the National Bank of Belgium. I started in 1979 as Head of Prepress
and Studies; I was then in charge of the prepress, quality control, and R&D
departments. In my opinion, prepress is one of the best “schools” in which
to learn about banknote technology: this is where everything starts, and it
is also where people’s expertise is most crucial. Nobody can be a good
printer without absolute excellence in prepress.

I became responsible for the whole printing department twenty years ago.
I was involved in the issue of the last series of Belgian notes, and after-
wards in the euro changeover and the early phases of the preparation of
the second series of euro banknotes.

Head of the Printing Department. During his career he took
part in the preparation of the first and second series of euro
banknotes projects, he was an expert in counterfeit analysis
for the Belgian Police Force, and he managed and coordi-
nated the preparation, origination, production and issuance
of the last series of Belgian banknotes. 

Marc has been a member of numerous international bodies
within the banknote industry, including the Central Bank
Counterfeiting Deterrence Group (Deputy Chairman, Chair-
man of the Executive Committee), European Banknote Print-
ers Conference (Head of the Belgian Delegation), and Inter-
graf (Deputy Chairman of the Planning Committee). His spe-
cialisation includes banknote conception and printing.

BILLETARIA_12_ingles_Maquetación 1  04/12/12  8:40  Página 3



4 BILLETARIA no 12  October 2012

Q. In the light of your extensive professional career, in
your opinion, which are the main similarities and dif-
ferences between a central bank printing works back in
the nineteen-sixties and the situation today? Do you
think there are significant or profound differences?

A. There are numerous differences. One is specific to the
Eurozone: a lot of printing works and paper mills are
involved in the production of the same notes, and this has
lead to a completely different way of doing the job, as it
requires an extensive set of rules on standardisation, qual-
ity control measures, and acceptance procedures. The
working method is more complicated by far, but it is also
much more scientific and rigorous.

Leaving aside the specific case of the euro area, one strik-
ing development is that today banknotes have to take the
cash cycle carefully into consideration. To appreciate the
difference with the past, cast your mind back to how reluc-
tant issuing authorities use to be to inform and assist the
banknote handling machines industry, whereas today the
rule should be, and often is, an open dialogue between
these two worlds. The right way to go about preparing new
banknotes is to take a holistic approach, where the inter-
ests and constraints of all the stakeholders are considered.
To put it bluntly, the “ivory tower” days of the central banks
in this area are a thing of the past.

Q. Do you think it is important for a central bank to
have its own printing works? Why?

A. Several issues have to be considered. The first one is
of course financial: obviously, a certain minimum annual
production of banknotes has to be reached to justify the
existence of a printing works.

That said, there are many arguments in favour of having
an in-house printing works. Some have to do with the repu-
tation and the image of the country. Banknotes remain a
strong national symbol, and manufacturing them in the
country adds to credibility. An in-house printing works also
means jobs in the country. Finally, and this last argument is
of paramount importance, it gives the issuing authority a
much stronger position in terms of independence, expert-
ise, know-how and control over its national banknotes.

Interview with Marc Salade

Opinion

Up to now, the organization of an external circulation test is the only reli-
able way to find out –the extensive comparative exercise carried out by the
ECB in this area is a case in point– but this kind of a process is difficult and
time-consuming. Moreover it is only feasible when there is no noticeable
visual difference between the samples. So what we urgently need is a reli-
able way to simulate circulation conditions in the laboratory. Fortunately,
solutions are becoming available, thanks to the effort of certain issuing
authorities and suppliers. This is currently one of the most important devel-
opments underway in our industry.

Q. What could you tell us about the euro design and origination
process? Are there any experiences from this process that you recall
in particular?

A. Any comparison of the design and origination process between the first
and the second euro series needs to be put in context. In 2002, the notes
had to be issued on schedule, and the political pressure was enormous.
For this reason, any unproven technology was avoided at all cost, and as a
consequence the notes that were issued then were basically free from tech-
nical risk. Today, the Eurosystem is preparing a technically much more
ambitious second series; and this huge difference in the context makes ref-
erence to the changeover completely irrelevant.

Marc Salade in his office / MS

Q. What is your advice on combating counterfeiting?

A. Banknote technology progresses through contributions from several
“worlds”: central banks, suppliers, private printers, and stakeholders in the
cash cycle. As regards central banks, an impressive demonstration of their
capability to contribute to this progress has been given by the Central Bank
Counterfeit Deterrence Group (CBCDG). This is undoubtedly a classic case
where pooled action by issuing authorities structured in a group makes a
lot of sense. I once had the chance to participate in the CBCDG activities
and it was one of the most exciting experiences of my career.

Today, I believe there are clearly other subjects where collaboration between
central banks, based on a similar model as the CBCDG, would be the smart
way forward, but to my great disappointment this approach seems to have
been abandoned somewhat.

Q. Do you think that the current banknote designs are putting too
many security features in the paper?

A. I think that there is indeed a tendency to put undue emphasis on the
security features in the paper and to neglect printing. For me, this trend is
regrettable, and has a number of drawbacks.

BILLETARIA_12_ingles_Maquetación 1  04/12/12  8:40  Página 4



Interview with Marc Salade

Opinion

BILLETARIA no 12  October 2012 5

One is technical: the proliferation of security elements in
the paper makes it harder to print on because they make
the substrate less uniform (the typical example is waviness).
This technical hurdle is often behind some of the difficul-
ties issuing authorities have recently faced when trying to
finalise a new series.

A second one is financial. For various reasons the paper
options often make the banknote more costly than print-
ed ones. In particular the cost of the production waste is
increased, as it includes everything from the first process to
the last.

There is a third element that is related to the “logistic
security” of the product: quantitative control of a paper
mill is more critical than that of a printing works, not
because the paper makers are more negligent, but for a
more fundamental reason: the security of a printing works
is based on counting (what goes in must come out)
whereas the paper mill creates security elements from
scratch. Real cases have demonstrated that integrity dur-
ing paper manufacturing and paper transportation is hard
to achieve. When genuine paper disappears and ends up
being used for counterfeiting purposes, the more secur-
ity there is built in to it, the more embarrassing it is for the
issuing authority.

Q. The quality and weight of the paper, the watermark,
the quality of printing (intaglio on one or both sides)
were once the security features that set banknotes
apart. Today, it seems that the relevant security fea-
tures are the special elements applied on the bank-
notes (hologram, threads with floating images…). How
do you view this?

A. I agree with what you say, but I have to add that I do
not understand the substance of this conflict: why should
the banknote be rich in new security elements or in high
quality classical features, and not in both at the same time?
Maybe the fact that some of the new generation features
are very sophisticated (and often difficult to use and to
explain to the public), means there is a tendency to con-
centrate too much the effort on them, and to neglect more
traditional features. 

Close-up of the BNB Head Office 

discussion is very often a trade-off between the various competing priorities
of each of the parties. The quality of the compromise depends very much
on the ability of the participants to take an all-important multidisciplinary
approach so that all the aspects of the exercise will be taken on board in an
intelligent and balanced way.

Q. Finally, how would you describe your experience as Director of the
NBB Printing Works? Do you have any anecdotes you would like to
share with our BILLETARIA readers?

A. As far as anecdotes are concerned, there are as you may imagine many.
In the technical area, I like to remember the fact that the Printing Works of
the NBB was the very first one to use silk screen printing for a banknote.
The ink was OVI, and it was twenty years ago. Look at the importance of silk
screen on banknotes today…

I have to say that I have spent some wonderful years at the NBB Printing
Works. With my colleagues, we succeeded in building up a model that was
a mix of central bank intransigence and of “private like” flexibility, which was
unique in the small world of banknote printers. 

The result has been an impressive combination of international reputation,
cost effectiveness, and technical expertise, and I feel very proud of this
achievement.

But this is not inevitable. Keeping the traditional concepts of high quality
notes alongside new generation features is simply a question of ensuring
the right expertise and a smart approach to banknote conception and
design. 

Q. What do you consider to be the ideal characteristics for a bank-
note specialist? 

A. The difficulty of being a banknote specialist comes from the multiplicity
of aspects that have to be taken into account, especially when a new bank-
note or a new series has to be prepared. First, expertise in technical mat-
ters is of course a must, both regarding banknote manufacturing technol-
ogy and protection against counterfeiting. Next, the banknote is a kind of
ambassador of the country, so it has a strong cultural impact, and as a
consequence a very careful and professional approach to this aspect of
the job is required. And of course, cost considerations have to be borne in
mind in all of this.

Probably the most typical circumstance where all these aspects are pres-
ent at the same time is during meetings where the designer, the printer and
the representatives of the issuing authority get together under the coord-
ination of a banknote expert acting as the project leader. The end of the
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Cash issuance and distribution in China

Opinion

politics, laws, sports, education, environmental protection, finance, etc.
All commemorative coins have elaborate designs, different face values and
are manufactured from various materials, so as to make it possible to
reflect, in the tiny space of a coin or banknote, the principal achievements
and events in the history of the People’s Republic of China over the last
six decades. Both conventional commemorative coins and those minted in
precious metals are an important part of the renminbi and contribute to
enriching and improving the minting system and disseminating the cash
culture in China. They have played an important role in commercial
exchanges and economic development, and in enhancing the country’s
image abroad.

2) Production, issue, withdrawal and destruction of renminbi

a) Production of renminbi

As required under national legislation, the PBC assigns the task of pro-
ducing renminbi to the China Banknote Printing and Minting Corporation
(CBPMC). In the second half of each year, the PBC establishes a produc-
tion plan for the renminbi for the coming year, based on a full evaluation of
both economic conditions and demand for cash. Specifically, the basic
equation is as follows:

– Volume of renminbi to be produced in the following year = net cash
issuance in the following year + cash not fit for circulation, withdrawn from
the market the following year + additional cash needs

The renminbi (RMB) is the People’s Republic of
China’s official currency and the country’s legal
tender. The Law of the People’s Republic of China
on the People’s Bank of China (PBC) assigns it the
task of “issuing renminbi and managing renminbi
in circulation.” In order to meet the cash needs of
households and for economic transactions, and
rising demand for cash driven by the country’s
economic development, the PBC organises the
design, printing and minting, issue, withdrawal and
destruction of cash denominated in renminbi, and
conducts anti-counterfeiting measures.

This article presents some general points on the
issue and circulation of the renminbi, with a partic-
ular focus on the characteristics of cash circulation,
and illustrating the general principle of adequately
centralised, reasonably allocated, and flexibly dis-
tributed. At the same time, the article also describes
how the People’s Bank of China issues renminbi
cash and manages its circulation, illustrating how
currency issuance in China continues to adapt to
keep step with national economic development and
the growth of the cash in circulation.

Cash issuance and 
distribution in China
Wen Sili People’s Bank of China

I General information on the issue and circulation of the renminbi

1) Some basic features of renminbi issuance and circulation

Since the first series of renminbi was issued on 1 December 1948, the date
on which the PBC was founded, 123 series of twenty different denomin-
ations have been put into circulation. Today, there are 35 series of renminbi
in circulation in 13 denominations, of which the majority are the 2005 series
(Table 1).

The PBC issues commemorative coins minted in both conventional and
precious metals to mark major events or historical personalities, and to
promote the idea of the common development of humanity. Since the first
issue of conventional commemorative coins in 1984, the PBC has issued
99 different commemorative coins of this type, in 45 collections, amount-
ing to a total issue of 1,250 million coins. The PBC began to issue com-
memorative coins minted in precious metals in 1979. To date, 323 series
have been issued, with 1,856 different commemorative coins, equivalent to
a total weight of 5.68 million ounces of gold and 48.090 million ounces of
silver. These coins are issued for collectors, so do not form part of the cur-
rency in circulation. The themes of commemorative coins embrace a wide
range of subjects, such as historical events, conferences, people, animals,

Table 1
Renminbi denominations and series currently in circulation**

Denomination Series (Banknotes) Series (Coins)

100 yuan* 2005, 1999, 1990, 1980

50 yuan 2005, 1999, 1992, 1980

20 yuan 2005, 1999

10 yuan 2005, 1999, 1980

5 yuan 2005, 1999, 1980

2 yuan 1996, 1980

1 yuan 2005, 1997, 1995, 1980 1999, 1992

50 cents 1980 1999, 1992

20 cents 1980

10 cents 1980 2005, 2000, 1992

5 cents 1957

2 cents 1957

1 cents 1957

Total 25 10

* The standard unit of the renminbi is the yuan and the fractional units are the jiao and the
fen (cent); 1 yuan=10 jiao, and 1 jiao=10 fen (cents).

** Editor’s note: The most recent issue of banknotes with a denomination of less than 1 yuan
took place in 1980. The bulk of circulation is therefore concentrated in 7 denominations
ranging from 1 to 100 yuan.
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Cash issuance and distribution in China
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– The CBPMC reports to the PBC. The PBC can establish the exact quan-
tity of production in its orders for manufacture by the CBPMC. Once bank-
notes and coins have been produced and have passed the quality con-
trols, they are stored in the PBC’s issue vault.

b) Issue and withdrawal of renminbi from circulation

As in other countries, in China, cash is put into circulation and with-
drawn through the commercial banks. Commercial banks receive bank-
notes and coins from the PBC’s vaults to meet their customers’ needs.
Cash is therefore put into circulation when commercial banks pay their
customers. And it is withdrawn when commercial banks deposit cash
from their customers in the vaults. In the case of withdrawals of cash
from the PBC, banknotes and coins are delivered in a flexible way
according to the circulation and effective market demand, so as to
ensure a reasonable composition of banknotes of different denomin-
ations allowing payments to be made appropriately. The main require-
ments on commercial banks for depositing and withdrawing cash in and
out of the PBC include:

1) Banknotes and coins have to be sorted and packaged in compliance
with the PBC’s standards.

2) Cash deposits in the PBC’s issue vaults must be sorted to fit and unfit
for circulation.

3) Each commercial bank can deposit and withdraw cash from the PBC’s
issue vault only once per working day, except when depositing cash
classed as unfit to return to circulation.

4) In the last few years the PBC has been using an appointment system
with commercial banks for issue-vault cash deposits and withdrawals.
This has been introduced in stages with the aim of making it a nation-
wide practice. Specifically, when commercial banks make issue-vault

deposits or withdrawals, they have to give notice one working day in
advance, specifying the exact amount of the deposit or withdrawal.

c) Withdrawal and destruction of renminbi not fit to return to circulation

To ensure the circulating currency is of good quality, the PBC has pub-
lished The Sorting Criteria of Unfit RMB of the People’s Bank of China.
Commercial banks are required to exchange unfit renminbi free of charge
to the public and deliver them to the PBC’s issue vaults. Commercial
banks are prohibited from giving customers unfit cash.

The PBC’s branches have cash processing centres in which renminbi-
denominated banknotes considered unfit to return to circulation are
destroyed. 100 and 50 yuan denomination notes are shredded online,
while other denominations are destroyed in shredders after manual pro-
cessing.

d) Circulation of the renminbi outside of mainland China

According to the Regulation of the People’s Bank of China on Renminbi
(RMB) Administration, the Provisions of the People’s Republic of China
Governing the National Money Entering and Leaving the Country and other
related regulations, the amount of renminbi that people entering or leav-
ing China can take with them is subject to limits. Financial institutions can
bring large quantities of renminbi into mainland China or take large quan-
tities out once they have received authorisation. With the implementation
of the “renminbi going out” project, the PBC has published the relevant
rules to ensure an orderly exit of renminbi from mainland China and to
regulate cross-border flows, based on the supply and withdrawal of cur-
rency circulating abroad. There are currently three patterns governing the
return of renminbi circulating outside of mainland China: one for Hong
Kong, Macao and Taiwan Region, one for on-land neighbouring coun-
tries, and one for non-neighbouring countries.

The power of red / JDN
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1) In 2003 the PBC announced the creation of a transaction and clearing
service for commercial banks with business in Hong Kong and Macao,
and the establishment of the cross-border renminbi distribution mecha-
nism between China, Hong Kong and Macao. In order to ensure an ade-
quate and timely supply of cash to Hong Kong, the first custody vault
outside of mainland China was established there in 2007, located at the
Bank of China Hong Kong (BOC Hong Kong). On 13 July 2010 the PBC
and BOC Hong Kong signed the Agreement on Provision of Clearing
Service for Renminbi (RMB) Banknotes Business for the Taiwan Region,
delegating to BOC Hong Kong the provision of renminbi cash transaction
clearing services for the Taiwan region. BOC Hong Kong started sup-
plying renminbi cash to the Taiwan Region on 18 October that same
year.

2) The pattern for neighbouring countries sharing a land border with China
establishes agreements for settlement in local currency with central banks
in these countries, according to the needs arising out of bilateral trade
transactions. Commercial banks with a client-agent relationship can carry
out cross-border cash distribution in renminbi, once they have received
authorisation from the PBC and the General Administration of Customs
of the People’s Republic of China. This type of cross-border cash dis-
tribution is carried out several times a year, through the commercial
banks, between China, Mongolia, Korea and Vietnam.

3) The pattern for non-neighbouring countries is applied with Hong Kong,
Macao, the Taiwan Region, and any other country or region which
does not share a land border with China. According to the Measure
for the Pilot Management of Renminbi Settlement for Cross-border
Trade and the Agreement on Renminbi (RMB) Clearing Service
between the PBC and BOC Hong Kong, commercial banks located
in countries or regions in which this pattern is applicable can estab-
lish an Agreement on RMB Transaction for Trade Settlement and
Clearing Service with BOC Hong Kong, and thus meet the require-
ments for carrying out renminbi transactions and therefore receive ren-
minbi from BOC Hong Kong. Under these arrangements, in 2011 ren-
minbi cash transactions were conducted in 15 countries in Asia,
Europe, North America, Oceania and Africa.

3) If a problem arises in the supply or withdrawal of cash in renminbi in a
particular country or region, the PBC will implement specific solutions
based on the applicable laws and standards, as well as on the status
quo in bilateral trade.

3) Circulation of cash in China

The volume of cash in circulation in China is substantial. The variations in
cash in circulation are the result of changes in economic activity and the
way in which the national economy is managed. Certain patterns can, how-
ever, be identified.

a) The growth rate of cash in circulation is stabilising

The annual rate of injection of cash was 19.1% between 1978 and 2011,
representing a net annual increase of 612,000 yuan in 2011 (Figure 1).
The amount of cash in circulation has increased since 1978, with a net
injection of cash being observed each year. Nevertheless, despite the
upward trend in net cash injection, three-to-five year cycles can be iden-
tified, largely matching China’s macroeconomic cycle. Before 1995, the
growth rate of cash in circulation fluctuated considerably. However, with-
in this period, larger than usual net injections of cash were observed in
1980, 1984, 1988 and 1992 as a result of inflation. The annual rate of
growth of cash in circulation reached 49.5%, 46.7%, 36.4% and 35.3%,
respectively.

Thanks to continued market oriented reforms and the degree of maturi-
ty of the economic management measures, China’s economy has

achieved continuous, stable and relatively rapid growth, and this is reflect-
ed in the amount of cash in circulation. Cash injection growth has been
less volatile since 1996, with growth rates moving in the 10% to 20%
range. In particular, the growth of cash in circulation has been stable
since 2005.

Figure 1. Cash in circulation (M0) and its growth (1978-2011)

At the end of 2011, the cash in circulation totalled 5,074.8 billion yuan,
equivalent to 239 times the amount in 1978. This means that despite the
substitution effect produced by increasing use of non-cash means of pay-
ment, cash continues to play an essential role in the clearing and settle-
ment system, as is highlighted by the considerable accumulated growth of
the amount of cash in circulation.

b) The composition of the renminbi by denomination is changing

Changes in the composition by circulating renminbi denominations have
been observed as the amount of cash in circulation increases. The share
of high denomination renminbi banknotes in circulation continues to
increase, while that of mid-range denominations is shrinking rapidly. The
percentage of high denomination renminbi banknotes, including the 100
yuan and 50 yuan banknotes, has risen from 81% in 1995 to 92% in 2010.
The share represented by mid-range denominations, comprising the 20
yuan, 10 yuan, 5 yuan and 2 yuan banknotes, dropped from 16% in 1995
to 6% in 2010 (Figure 2).

Figure 2. Composition of renminbi by denominations at the end of 2010
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The PBC issues renminbi denominations of 1 yuan, 50 cents, and 10 cents
in both coin and banknote form. China started producing more low-denom-
ination coins in the nineties with the aim of replacing banknotes of these
denominations. The share of coins of the same denomination as these bank-
notes has therefore since increased. The share of coins with the same
denomination as banknotes reached 54% in 2010. China is currently speed-
ing up the process of increasing the percentage of low denomination coins
and it is anticipated that all low renminbi denominations will be issued in
coin form by 2015.

c) The share of cash in Broad Money is decreasing

Although the amount of cash in circulation has continued to rise each year
in absolute terms, the share of cash in circulation (M0) in Broad Money (M2)
has been on an unbroken downward tend (Figure 3). The share of M0 in
M2 was 18.34% in 1978 and 21.13% in 1988. It subsequently fell to 10.89%
in 2000 and 5.96% in 2011. Its share has therefore dropped by 12.38 per-
centage points over 33 years. Between 1978 and 1988 the ratio of M0 to M2
remained relatively stable, at between 17% and 20%, but since 1989 the
ratio has fallen rapidly. This indicates that the growth rates of M0 and M2
were very similar in the 1980s. Subsequently, in the 1990s the growth rate
of M0 fell below that of M2 due to more widespread use of other payment
instruments and credit growth.

Figure 3. M0 and M2 growth rates and ratio of M0 to M2 (1978-2011)

tion was implemented in 2000, with the aim of defining the legal basis for the
management of the renminbi. This regulation sets out the specific require-
ments for activities relating to the design, printing and minting, issue, cir-
culation and withdrawal of the renminbi, so as to help improve manage-
ment quality and ensure the credibility of the currency is maintained.

Figure 4
Cash injections and withdrawals before and after the spring festival
(1997-2011)
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d) Seasonality of net cash injection

Net cash injection has been strongly seasonal in China since 1978, with
annual net cash injection following a U-shaped curve. In particular, there is
a big net injection of cash before the spring festival,1 followed by a signifi-
cant withdrawal of cash after the holidays. In the second quarter of each
year there is generally a small net injection of cash. Net cash injections later
accelerate in the third quarter, with a further net cash injection in the fourth
quarter. China regulated the provisions regarding public holidays in 1999,
so the effect of holidays has been increasingly marked: the net injection of
cash increases sharply before each holiday, with an increase in cash with-
drawals immediately after them. The most obvious effects of the holidays are
seen before and after the spring festival (Figure 4).

4) Laws on renminbi issuance

The Law of the People’s Republic of China on the People’s Bank of China
explicitly recognises the legal status of the renminbi and the PBC’s respon-
sibility for issuing and managing the circulation of the currency. The Regu-
lations of the People’s Republic of China on Renminbi (RMB) Administra-

II Renminbi distribution

The PBC has established a vault system throughout the country structured
on four levels to ensure cash is supplied nationwide. This system comprises
the general vault, the vaults at the bank’s branches and sub-branches, and
those in the counties. Renminbi cash is stored in these vaults. The gener-
al vault comprises a series of key vaults, which receive banknotes and coins
manufactured by the CBPMC, and distribute to vaults at branches in neigh-
bouring regions. The branch vaults are located in Beijing, Shanghai, Tian-
jin, Chongqing and each provincial capital. The sub-branch vaults are locat-
ed at various regional centres in each province. The most fundamental
vaults are located in the counties.

The key vaults that make up the general vault are better equipped and have
more capacity. In order to raise efficiency, cash in renminbi is distributed
between the key vaults according to certain rules, for example, that the
composition of renminbi cash is determined to meet both local and nation-
al demand, the functions of each key vault are explicitly defined, and that
each key vault must provide for the needs of the lower level vaults in neigh-
bouring regions. Each key vault is responsible for supplying renminbi bank-
notes and coins to the vault branches in its neighbouring regions. More-
over, the key vaults located near printing works and mints store the bank-
notes and coins these manufacture, while other key vaults store renminbi
cash that is held for strategic reasons so that it may be used to respond
to contingencies and emergencies.

Once the banknotes and coins are stored in the general vault, the PBC
organises cash distribution between all the country’s vaults, based on the
state of cash in circulation in the different regions, in order to meet demand
arising due to local transactions. The distribution of cash is governed by a
centrally managed system in which each vault is responsible for managing
the vaults at lower levels under its jurisdiction. The PBC’s Headquarter is
responsible for organising the distribution of cash in renminbi between the
key vaults and branch vaults, the PBC’s branch vaults and sub-branch
vaults are in charge of managing the distribution of renminbi cash between
the sub-branch vaults, and the vaults in the counties do the same thing
within their jurisdictions. The PBC’s Headquarter and branches issue dis-
tribution orders, specifying the source and destination vaults, and the
denominations and quantities to distribute. Once the vaults involved receive
a distribution order, they have a set period of time to fulfil the request. The
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quarter determines the amount of cash that needs to be distributed to the
vaults at each branch, and establishes the transportation model.

The model’s optimal solution shows the total amount of cash in each
denomination that needs to be transported between the key vaults and
between the key vaults and branch vaults. Given the optimal solution for
the transportation model, the production of renminbi, and the distribution
capacity of the PBC’s branches, the PBC’s Headquarter organises the ren-
minbi cash distribution schedule with a view to ensuring both that local
cash needs are met and the capacity for production, distribution and stor-
age is matched to the content of distribution orders.

III Reflections on further improvements in renminbi issuance

China has been issuing renminbi for over six decades. The country has
experienced strong economic growth since 1978, when reform policies
were first implemented and the economy began to open up. Accompany-
ing this process, the total cash in circulation has increased rapidly and
demand for cash continues to rise. It is therefore necessary to introduce
improvements in renminbi issuance to adapt to changes in national eco-
nomic activity and circulation of the currency.

■ Amendment and development of the relevant legislation

The development of the market economy in China has led to new phe-
nomena and problems in renminbi circulation. Financial regulation and man-
agement of commercial banks in China has undergone considerable
changes, which, logically, call for updates to the laws regulating banknote
printing and coin minting, and the issue, circulation and withdrawal of the
currency. This process needs to take into account both national practices
and international experience. The updating and development of the corre-
sponding laws will help clarify the PBC’s rights and responsibilities explic-
itly, along with those of commercial banks, citizens and any other entities
involved in renminbi circulation.

■ Strengthening the analysis and forecasting of demand for cash in
circulation

Demand for cash is affected by numerous factors. Against the backdrop
of globalisation, increasing use of electronic payments, and the diversifica-
tion of economic agents, accurate cash demand forecasts are of vital
importance for issuing renminbi. A number of factors have to be taken into
account in these forecasts, such as economic growth, interest rates, house-
hold incomes, price levels, the progress of non-cash means of payment,
and the circulation of renminbi outside mainland China. These forecasts
need to envisage both cash demand in aggregate terms and the demand
for individual denominations. It is necessary to identify the characteristics
of cash transactions and organise the production, storage, distribution and
destruction of cash accordingly. This enables the quality of supply to be
improved.

■ Redesigning and re-engineering the renminbi issuance process 

The redesign and re-engineering of the renminbi issuance process aims to
improve management, strengthen the early warning function, increase the
services available and create a shared information platform. It is based on
prior experience and focuses on a comprehensive redesign of the man-
agement and operations of renminbi issuance. Reforms in this field would
facilitate the integration of different resources in issuance, design of a mod-
ern management mechanism, and improving the quality of renminbi issue
and related financial services.

■ Encouraging the use of coins as fractional currency

Coins are more durable, are easier to sort, and are cheaper to produce
than banknotes. They are also better suited to automated payment serv-

PBC
Cash
Centres

Banknote Printing 
and Minting

Key Vaults of the PBC

Branch Vaults of PBC

Sub-Branch Vaults of PBC

Vaults in Counties

Flow of fit cash 

Flow of unfit cash

Commercial

Banks

Retailers

Consumers

Figure  5. The process of renminbi distribution and circulation 

sending and delivery of distribution orders, and the corresponding account-
ing tasks, are carried out over the Money Issue and Management Informa-
tion System (MIMIS). 

China covers a large area and there is huge demand for cash for everyday
economic activities. The means of transport is currently decided mainly
according to the distance between the source and destination vaults. For
long distance transport of renminbi cash rail is generally used, with transport
by lorry over shorter distances. In special cases it is also transported by
plane. The demand for cash increases as the national economy grows,
which logically brings with it an increased workload. The average rate of
growth in the workload associated with distributing renminbi cash stood at
17% over the last five years.

The process of distributing renminbi cash adheres to the principle of “ade-
quately centralised, reasonably allocated and flexibly distributed,” and cash
is transferred between vaults to meet local cash demand. “Adequately 
centralised" means that renminbi cash must be stored in the key vaults and
branch and sub-branch vaults in cities, provincial capitals and regional cen-
tres that are easily accessible for transport and where demand for cash is
greatest. This type of organisation allows for greater efficiency and the abil-
ity to respond to emergencies. “Reasonably allocated” requires that, in
order to meet local demand for cash, the total amount and the composi-
tion of the cash by denominations is taken into account, and that cash is
distributed with sufficient advance planning to meet both current demand
and immediate future demand. “Flexibly distributed” means that renminbi
cash should be distributed without rigidities to ensure efficiency, security
and cost minimisation.

The PBC applies linear programming and inventory theory to the distribu-
tion of cash to achieve these objectives. The PBC has established a model
of transportation for the distribution of cash that covers the whole of China’s
territory. This model takes into account factors such as the itinerary, denom-
ination, and the total amount to be transported. The model functions as
follows: at the start of each year the vaults at each branch must report their
annual forecasts for net cash injection, withdrawal of unfit cash, and cash
demand for each denomination, to the PBC’s Headquarter. Based on this
information, together with the annual renminbi production plan and the
stocks available in each key vault at the start of the year, the PBC’s Head-
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ices. These characteristics make coins more attractive than banknotes for
some applications. Consequently, the PBC plans to step up the produc-
tion and use of coins over the next five years with the aim that in 2015 coins
have replaced banknotes as the fractional currency.

■ Improving the set of indicators monitoring renminbi circulation

The PBC has set up a national network to gather information on renminbi
circulation. This network comprises over 25,000 members, and includes
head offices and branches of both financial institutions and non-financial
companies. The non-financial companies have been included so as to avoid
distortions in the information, as financial institutions may supply less accu-
rate information owing to their conflicts of interests. The indicators this net-
work uses need to be developed, particularly as regards monitoring ren-
minbi circulation outside of mainland China. The PBC is studying the feasi-
bility of adding a third agent to ensure that information on renminbi circu-
lation is complete and accurate, and to allow the quality of renminbi
issuance to be evaluated.

■ Establishing the supply and withdrawal mechanisms for renminbi
circulating outside of mainland China

China first used the renminbi as the currency of settlement in bilateral trade
in 2009. At present, cross-border trade in renminbi is not only limited to
current account items, but also includes certain capital and financial account
items. In 2011 banks conducted bilateral trade settlements of 2.08 trillion
yuan, four times more than in 2010. That same year they also settled Chin-

ese foreign direct investment of 20,200 million yuan and foreign direct
investment in China of 90,700 million yuan. 2011 also saw the provisional
introduction of renminbi qualified foreign institutional investor (RQFII), with 48
foreign institutions obtaining authorisation to invest in the Chinese inter-
bank market. Seven of these RQFII were central banks or monetary author-
ities, which used the renminbi as a foreign exchange reserve currency. At
the end of 2011, 14 countries and regions signed currency swap agree-
ments with China for a total value of 1.3 trillion renminbi. Some of these
agreements have been implemented. In the future, when the “renminbi
going out” project is accelerated, the demand for renminbi from agents out-
side of mainland China will increase, which will result in more cross-border
circulation of the renminbi. The PBC will watch changes in renminbi circu-
lation outside mainland China closely, and take the measures necessary to
improve the cash supply and withdrawal mechanisms, ensure the fitness
of renminbi cash circulating abroad, and continue working to fight coun-
terfeiting.

IV Concluding remarks

China has more banknotes and coins in circulation than any other country
in the world, and the PBC has developed an issue mechanism to meet
national demand. In the future, the PBC will concentrate its efforts on
increasing the quality of renminbi issuance through improved legal support,
strengthened analysis and forecasting of the demand for cash in circula-
tion, an increased share of coins in fractional currency, re-engineered
processes, and improved supply and withdrawal mechanisms for renminbi
circulating outside of mainland China.

The Great Wall of China
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Strategic objective: stay ahead of counterfeiting

In 2001-04, counterfeiting of Canadian bank notes had reached unprece-
dented levels: 470 parts per million of genuine notes in circulation. The Bank
of Canada responded with a suite of new security features deployed on all
five denominations between 2004 and 2006: the “striped” Canadian Jour-
ney series. This, combined with major efforts in retailer education, law
enforcement and increased quality standards in note processing produced
the desired result: in 2012 counterfeiting stands at less than 35 pieces per
million. The major learning that the Bank of Canada took from this history
was to be sure to issue each series of new, more secure bank notes before
the old ones become vulnerable to counterfeiting. 

Through extensive research and analysis of developments in reprographic
technology, the Bank developed a view about when Striped Canadian Jour-
ney series notes would become vulnerable to counterfeiting. This led the
Bank to conclude that, to maintain confidence in Canada’s currency, the
Striped Canadian Journey series, despite its success, should be replaced
with a new generation of bank notes with significantly more security start-
ing in 2011. 

This type of analysis and target-setting is common among central banks.
What is less common is for the target issue date of a new series to be
announced almost five years in advance. Nevertheless, in early 2007 the Bank

Canada’s new polymer bank notes: why and how?

Opinion

Canada’s new polymer bank
notes: why and how?
Charles Spencer and Andrew Ward Bank of Canada

In November 2011 the Bank of Canada
issued the first denomination of a new
series of bank notes. The issuance of
any new series is a significant undertak-
ing for any central bank, but when the
new bank notes mark a switch from
paper to polymer, and when polymer is
used in a way that has not been seen
before, there are major implications for
every type of bank note user in the coun-
try. This article describes why and how
the Bank of Canada came to decide on
polymer and how it achieved a smooth
transition, stakeholder acceptance and
a target date for issue that had been
announced five years in advance.

took the unusual step of publicly announcing its intention to issue the first
denomination of a new series in 2011, with the rest to follow within two years. 

Governance: careful planning and robust decision-making

The dual objectives of increased security and a specific and public deadline
have helped the decision-making process throughout the five-plus years
(so far) of the project, but it helped in particular at the start of the project. 

Immediately, and with support at every level of management, human and
financial resources were re-allocated and Departmental priorities adjusted.
The “NextGen Project” was established as a “Strategic Initiative” for the
Bank of Canada and the number one priority for the Currency Department’s;
a core project team was established; and a full-time Project Manager was
appointed.

While the project objectives were clear from the outset, how to achieve
them was not. Therefore the first task for the project team was to construct
a credible plan describing the time and resources needed to achieve the

The Governor of the Bank of Canada, Mark Carney, and Minister of Finance Jim Flaherty unveiled the
new $20 design in front of a seven-storey high banner of the note on the Bank’s head office building in
Ottawa / © Bank of Canada

BILLETARIA_12_ingles_Maquetación 1  04/12/12  8:41  Página 12



BILLETARIA no 12  October 2012 13

Canada’s new polymer bank notes: why and how?

Opinion

0

50

100

150

200

250

300

350

400

450

500

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

Number of counterfeit Canadian bank notes detected per million
genuine notes in circulation 

security objective and meet the deadline. In parallel with establishing the
“what”, “when” and “who” of the project, the Bank also established early
on “how” the project was to be governed and the decisions taken. 

Several key committees were formed. A Steering Committee of senior man-
agers from the Currency function as well as internal partners such as the
Bank’s chief financial officer and the head of corporate communications
would set the strategic direction for the project, regularly review recom-
mendations from the Project Manager and his team, and formally take all
the key decisions. A Stakeholder Committee, chaired by the Chief of the
Currency Department and including senior executives from external organ-
isations whose support would be key to the success of the project, was
established to review strategic direction and to ensure that partners would
be aligned with the goals of the Bank’s project. And finally, a Technical
Advisory Committee was established. This team, composed of currency
experts from the Bank of Canada, the Royal Canadian Mounted Police and
the Canadian bank note printers, was to do peer reviews of the Project
Team’s analysis and its planned recommendations on security and tech-
nical aspects.

Establishing requirements: understanding the threats and hand-
ling environment

In the years prior to the start of the “Next Gen Project”, the Bank’s team of
currency experts had developed a broad and deep knowledge of evolving
technologies that might be used by counterfeiters in years to come. The
team also developed a comprehensive list of stakeholders and their require-
ments and, through perception research, a sophisticated understanding of
how bank notes are handled and authenticated by the public and retailers. 

Security choices: clear objectives and priorities

This foundational work allowed the Bank of Canada to articulate the kind
of attributes or properties that would make future bank notes easy for all
users to authenticate, yet difficult to counterfeit with the kinds of tools and
materials that may become accessible over the next decade. Out of this
work, two “must-have” attributes for the new bank notes were defined:

■ Transparency, integrated with a security technology: “windows with 
content”.

■ Large holographic elements, fully registered to the print in the X and Y
directions.

Other objectives established at this stage included enhanced machine-
readability, durability at least equal to the current series of notes, and main-
tenance or improvement of the existing suite of accessibility features for

blind and partially-sighted users. The only additional constraint was that all
candidate features or technologies should be sufficiently advanced (though
not necessarily fully developed) to be capable of being made production-
ready in time for the initial 2011 issue date.

With these criteria established, the Bank approached major currency indus-
try suppliers and technology providers known to be developing products
that had the potential to deliver the two “must-have” elements. The Bank
gave them the goals and requirements of the project and invited interested
parties to become candidates to have their products used for Canada’s
Next Generation bank notes. 

Testing, testing, testing

The price of entry into this technological race to the finish would be to work
with the Project Team to adapt their technologies to the requirements; to
collaborate with other technology providers (often competitors); and to pro-
vide their time and materials free of charge! To stay in the race, their prod-
ucts would have to demonstrate continued viability, through a series of
carefully designed and increasingly demanding trials that would examine
security, manufacturability, durability and quality. This culminated in an
industrial-scale test designed to test the full life-cycle and supply-chain of
candidate configurations, with the target of delivering 4.5 million fully fin-
ished test notes (100,000 sheets) of each configuration to the Bank of Cana-
da, for further testing and evaluation. 

Throughout the process, motivated by the dual objectives of increased
security and a specific and public deadline, and aided by the governance
structure, the Bank of Canada remained focused on the project goals. Sup-
pliers worked well together, and with the Bank, to innovate and to accel-
erate their development activities. As a result, completely new security tech-
nologies were realized and unique combinations of materials were indus-
trialised and, the Bank assumes, are now being made available to other
potential issuers. 

Evaluating and deciding: choosing the right package for Canada

At the start of the testing process there were four candidate substrates and
two candidate holographic element suppliers, as well as new and unique
security inks and novel combinations of materials and processes, which
generated many permutations of test configurations. At the end of the
process, and after the production of over 15 million test notes, two candi-
date configurations (one paper-based and one polymer-based) had made
it through all of the testing. Along the way, a massive volume of technical
and commercial information about the remaining candidate materials and
their suppliers had been generated. This information was categorised under
several key headings –Security, Product, Environment, Cost, Risk- and the
results were presented to the Steering Committee over two days. 

Even after this, the choice of one configuration was neither easy nor imme-
diate. An additional six months of tests and analysis was commissioned,
but finally a decision was possible. The Steering Committee selected the
configuration which, due to its unique and innovative combination of large
areas of high-transparency integrated with super-bright and double-sided
holography as well as other unique features, represented the overall “best
fit” for the Canadian anti-counterfeiting context; and as the world now
knows, that configuration incorporates a polymer substrate.

Themes integrated into security design

Some aspects of the earlier series were retained, like portrait subjects,
colours, denominations and all of the features for the blind. However, the
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themes on the reverse have been changed and are based on ideas gen-
erated by Canadians in a series of workshops and focus groups held in 14
locations across Canada. 

By the time the design process started, the Bank’s project team had spent
over two years developing and testing security technologies and so had a
clear view about how and where the chosen security elements should be
deployed in the layout for maximum effectiveness. Therefore, in an unortho-
dox approach to creating the final design, the size, shape, details and posi-
tion of the security features within the frame of the bank note were finalised
first, with the remaining space being used for the thematic elements and
portraits. 

Mobilising to make the switch

The introduction of any new series requires people, businesses and equip-
ment to adapt to the new product, but banks, equipment manufacturers
and retailers are generally familiar with the transition process. A switch from
paper to polymer represented a much bigger change, but with polymer
bank notes used in over 30 countries and for more than 20 years in Aus-
tralia, there was in theory a lot of adaptation experience available. Howev-
er, the innovations in the Canadian notes to achieve increased security -
large transparent areas integrated with holography, and novel ink combi-
nations- mean that Canada’s polymer bank notes represent a world first,
so the extent to which the Bank could draw upon the experiences of other
issuers was limited. Thus after the innovative and collaborative develop-
ment process, the Bank of Canada found itself pioneering new ways to
reach out to stakeholders, to raise awareness of the new notes, to build
support for the switch-over with the public, retailers and the financial sec-
tor and to facilitate a smooth transition to the new paradigm.

With the choices made for the new series, the “NextGen project” expand-
ed beyond the technical core to mobilise teams in every part of the Bank’s
Currency Department and beyond: from production, through distribution
and used note processing to banknote education and media relations. And
of course the broader Canadian public, retailers and particularly commer-

cial banks and bank note equipment manufacturers all needed to be made
aware and supported as they prepared for the new currency.

Helping cash-handlers to adapt

Confidentiality associated with new designs usually means that suppliers and
users of bank note handling equipment first see the new notes just a few
months before they are issued. In the case of Canada’s new notes, the Bank
of Canada expected that its approach to achieving security with large areas
of transparency would present challenges to bank note processing. So the
Bank began the information-sharing more than two years ahead of the target
issue date. In the case of commercial banks in particular, the Bank convinced
them of the cost of counterfeiting and shared with them the analysis of the
security options it was considering. Under an extensive series of non-disclo-
sure and secure-handling agreements, the Bank provided significant quan-
tities of test materials and pre-issue finished notes to the commercial banks
and to more than 100 domestic and international bank note equipment man-
ufacturers up to two years ahead of issue. The Bank also discussed techni-
cal challenges, worked on testing protocols and provided training on secur-
ity feature authentication and new handling requirements. These activities,
which will continue until the end of the project, represent a remarkable col-
laboration between the Bank of Canada and financial infrastructure stake-
holders. They even influenced the final notes: feedback from equipment man-
ufacturers was received in time to incorporate changes in the designs.

Spreading the message

A formal communications initiative is now accepted as a fundamental part
of any new bank note series launch and Canada’s project was no excep-
tion. In some ways the communications effort was actually made easier by
the choice of polymer, as the novelty generated significant interest. The
Bank made extensive use of new media: photos and video were uploaded
to Flickr and YouTube and posted on the Bank’s website as the notes were
unveiled and Twitter was also used to issue the press releases. To date,
the videos showcasing the new bank notes have been viewed more than
1.5 million times, public awareness has been high, and media coverage
has been generally very positive.

The first new polymer note, showing the two windows and the large holographic elements. All five
denominations share the same security features, albeit with different content in each / © Bank of Canada 

(continued on page 19)
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Average banknote lifespan

After a banknote leaves the central bank and starts to circulate among the
public, its journey takes it to commercial bank branches, in the back of cash-
in-transit companies’ vans, through the cash registers of large shopping cen-
tres, out of ATMs, and then back again to the central bank’s vaults. If the
banknote returns to the central bank in good condition, it will be put back
into to circulation, so it can continue to perform the task for which it was cre-
ated. This cycle can be repeated as many times as the banknote’s condi-
tion –its “health”– will allow. Ultimately, the time comes when it is no longer fit
to remain in circulation, either because it is being to show signs of age (dete-
rioration of the paper or the print), or because it has been “injured” (tears,
graffiti, breaks, etc.) or because it has had a hard life (soiling, mud, ink, etc.).
When this happens, its creator, the central bank, concedes that it has served
its purpose and the time has come to withdraw it from circulation and replace
it with a new one. The banknote’s “death” comes with its being shredded.

Thus, when searching for a possible definition of average banknote lifespan,
we could say that “the average lifespan of a banknote is the average time
between its being issued for the first time and subsequently returned to
the central bank where it is deemed unfit for circulation during sorting.”

The concept of average lifespan therefore tells us about how long a bank-
note lasts, i.e. how long the interval is between its being put into circula-
tion and finally destroyed. The length of this period of time is important
because it is a decisive factor in estimating the quantity of banknotes a cen-
tral bank requires to meet future demand. In fact, when a central bank has
to estimate its requirements for a particular period, it has to take three fun-
damental variables into account: 

a) banknote demand deriving from the increase in the stock of bank-
notes in circulation due to an increase in economic activity, growth
of the population, or changes in cash use habits and practices; 

b) banknote demand deriving from increased demand from abroad, if
the country of origin increases foreign trade considerably and/or the
currency becomes desirable as a store of value or for security rea-
sons; and 

c) demand for banknotes that arises from the fact that even if the pre-
ceding factors remain constant, banknotes withdrawn from circulation
because they are unusable have to be replaced.

A stable economy with an average level of internationalisation will need to
produce a given number of banknotes that will be 5-15% explained by rea-
son a), 1-5% by reason b), and 80-95% by reason c). 

The volume of banknote destruction, the durability of circulating banknotes,
the length of average banknote lifespan is, in short, the essential factor in
determining annual printing needs, one of central banks’ biggest annual
budget items.

Calculating average banknote lifespan

The concept of “life expectancy at birth” is useful when calculating aver-
age banknote lifespan. This concept applies to populations of living crea-
tures and is expressed mathematically as follows: 

∞

EV0 ( t ) =S P j ( t ) . j
j=1

Where Pj (t) is the fraction of individuals dying at age j in year t (expressed
on a per unit basis). 

In studies of populations of living creatures, the concept of life expectancy
is expressed in terms of the probability of surviving a certain number of
years. This depends on the mortality rate corresponding to a given age
group. In the case of banknotes, the probability of lasting a given number
of years in good condition is expressed in terms of the amortisation rate
(the number of banknotes destroyed in a particular period as a proportion
of the average volume of banknotes in circulation during that period). This
ratio indicates the percentage of banknotes in circulation that are withdrawn
in a certain period (usually annually). It is also known as the banknote
replacement or renewal rate. Its inverse (the average number of circulat-
ing banknotes divided by the number of banknotes destroyed each year)
indicates, in years, the time needed to withdraw all the banknotes in circu-
lation. That is to say, the number of years it takes for these circulating bank-
notes to disappear. In other words, their average lifespan.

Given the mathematical relationship between the two expressions, it is clear
that if a population’s mortality rate remains constant, life expectancy is sta-
ble. The same is true of banknotes. If the replacement rate is stable, aver-
age banknote lifespan is too. 

Based on the foregoing, there are two ways in which the average lifespan
of circulating banknotes can be calculated: the first would be to study the
lifespan of each of the banknotes in circulation and calculate the average
of the values obtained. It is no secret that this direct method is extremely
costly and time-consuming. The second is to try to obtain consistent results
using indirect methods relying on the study of statistical samples and ana-
lysis of one or other of the related variables. These variables may differ
according to the estimation method chosen.1

It also has to be borne in mind that certain factors (variables) exist that have
a direct impact on the number of banknotes in circulation and the numbers

“Average banknote lifespan” is a rel-
atively common expression of a sim-
ple idea. It is an illustrative metaphor
that attributes certain qualities of a liv-
ing being to a banknote. Thus, bank-
notes are born when they are printed
–after a period of gestation, which
includes their design and origination–
and they take on a life of their own
when they leave the central bank’s
vaults to be put into circulation and
pass from hand to hand, enabling a
whole range of commercial and finan-
cial exchanges. 

Average banknote lifespan
José M. Cao and J. Darío Negueruela Banco de España

1. The flows must cover at least a full year to avoid the effect of seasonal cycles in both the cir-
culation and destruction figures.
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1 Direct methods

a) Reading the serial numbers.2 This involves keeping a computer record
of the serial numbers of all the banknotes sorted to unfit and sent for
shredding. The numbers are read using OCR and compared with the
records of new banknotes on the date of issue. The banknote’s lifespan
can be obtained by comparing the records, i.e. by calculating the differ-
ence between its issue date and destruction date. The average bank-
note lifespan for a given denomination can therefore be obtained as the
mean of these individual life spans.

There is a variant of the direct reading method in which sampling tech-
niques are applied.3 This method also requires serial numbers to be
recorded on the issue date. The banknotes are classed by age and
condition. A negative exponential function is then constructed, indi-
cating the probability of a banknote’s being unfit for circulation as a
function of its age Pj(t) = e – lt . This can be used to obtain the life
expectancy.

b) Printing the issue date on the banknote. This technique requires close
coordination between the printing and issue areas so that banknotes are
put into circulation the same year as they are printed (so that the year
printed on them is valid as the year of issue). Noting banknotes’ issue
(production) date as they are sent for shredding after having been sort-
ed as unfit for circulation makes it possible to determine each banknote’s
lifespan, and hence the average lifespan of the issue. 

destroyed, and so are decisive for average banknote lifespan. These include
the following: 

■ Technical durability of the banknote (determined by the quality of the
substrate and anti-wear measures built into the banknote during manu-
facture).

■ Banknote use, in terms of turnover or the number of transactions they
are involved in.

■ Banknote denomination (value), as this determines what purpose it is
most suited to.

■ Users’ habits, such as using wallets or purses, folding banknotes, etc.

■ The climate in the region and the level of humidity. 

■ The central bank’s quality control policies regarding cash in circulation.

These variables lead to a higher or lower replacement rate which, as men-
tioned, determines the average time a banknote remains in circulation.

Methods for calculating average banknote lifespan

Average banknote lifespan is basically calculated using two different types
of methods: direct and indirect.

Smoky light / Y. Barrera

2. This technique was used by the Central Bank of the Netherlands during the last guilder issues.
3. This method is used by the Banco Central de Guatemala, where it is called the Método de decaimiento exponencial (exponential decay method).
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2 Indirect methods

a) Cumulative issue method. This consists of observing the time elapsed
between the start of the issue (t0) until the time the cumulative issuance
of new banknotes reaches the total that were previously in circulation.
That is to say, it consists of aggregating issues of new banknotes retro-
spectively from period t0, until the level of circulation t=L is reached. A
variant of this technique is to analyse an interim period (tn) taking just the
increments in new banknote issue from the period under study.

˜
L

Ct=S It

t=1

L = Average lifespan
C = Average number of banknotes in circulation in period t
I  = Issue of new banknotes in period t
t  = period in months
This formula indicates that the value sought of t = L is reached when the
terms are equal.

b) Calculating the replacement rate. This consists of calculating the
inverse of the replacement rate, i.e. the ratio between the average cir-
culation of banknotes in a period and the banknotes that are sorted to
unfit in that period. A variant of this method that is useful when bank-
note circulation is not stable, is to use a time lag between the two peri-
ods, normally one year less for the circulation figure.

Ct
Lt=—  ó

Rt

L = Average lifespan in the period
C = Average number of banknotes in circulation in period t
R = Banknotes withdrawn as unfit in period t
t  = Period in months
This method is more intuitive as it reflects the number of periods necessary
to renew all the banknotes in circulation.

c) The Feige method.4 This involves calculating the ratio between the aver-
age circulation in a period, which includes full years, and the average
flows of new banknote issues plus withdrawn banknotes.

Ct
Lt=————————

0,5 � [Rt � It ]

L = Average lifespan in the period
C = Average number of banknotes in circulation in period t
R = Banknotes withdrawn as unfit in period t
I  = Issue of new banknotes in period t
t  = Period in months

This formula5 corrects the upside bias introduced by ignoring the fact that
some of the banknotes in circulation have been issued for the first time in
period t without being amortised, in the usual case where I > R. If R = I, the
formula would be the same as in method 2.b).

Comparative results of the indirect methods. A study of euro
banknotes

Table 1 shows the results of applying the four indirect methods outlined
above. using the 2011 figures for euro banknotes. The main findings are:

4. Used by the majority of the countries in the EBC, formerly the European Printing Committee,
which comprises most of continental Europe’s central banks. This method of estimating average
lifespan was described by Edgar L. Feige in 1979. Feige’s approach starts by using Laurent equa-
tion to estimate the average number of times a banknote is used in transactions until it is deemed
unfit for circulation, and the identity Average life = Average time to return x number of returns.

5. See Feige, Edgar L. “Currency velocity and cash payments in the U.S. economy: The currency
enigma.” Page 9-16.

6. Variation in monthly calculation using data from previous 12 months (moving average).
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2.36 28.26 14.03 6.48 4.20 1.61 1.25 1.46
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Table 1

a) The values yielded by the first three methods are very similar for all the mem-
bers of the euro banknote series (i.e. all denominations). The cumulative
issue method produces significantly higher figures for average lifespan.

b) The results given by the Feige method and the two following indirect
methods produce similar values in the low denominations (€5, €10 and
€20), but not in the case of other denominations. In general, the Feige
method yields lower values of average lifespan than the other methods.

c) In the case of the higher denominations, the cumulative issues method
gives reasonable values, unlike the two cases of the replacement rate
and time-lag replacement rate methods. 

The application of these four methods to the overall figures for euro bank-
notes in period from January 2003 to December 2011 (Graph 1), shows6

very similar results for the first three methods, particularly after the first year
in circulation, in terms of both level and development.

Graph 1. Variation in average lifespan of euro banknotes 
(all denominations)
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If the analysis focuses on just one denomination (e.g. €50) rather than the
full set of euro banknotes (all denominations) over the period 2003-2011
(Graph 2), the results are still very similar. 

Graph 2. Variation in average lifespan of euro banknotes 
(€50 euro banknote) 

Advantages and disadvantages of the different calculation
methods

Table 2 summarises the advantages and disadvantages of the methods
outlined here.

Graph 3. Average lifespan by denominations (euro banknote lifespan
estimate for 2011 using Feige’s method)
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Advantages Disadvantages

Direct method: reading the serial numbers
• Absolute precision.
• Sensitive to trend changes.

• Complex infrastructure.
• Costly.

Direct method: sampling
• Greater precision.
• Useful information about banknote state is obtained.
• Sensitive to trend changes.

• Laborious and costly.

Indirect method: cumulative issues
• Relatively simple to calculate.
• Reduces dispersion between denominations

• Less precise. Upside bias.
• Less sensitive to trend changes.
• No information is available during the first few years of issue.

Indirect method: replacement rate calculation
• Simple to calculate.
• Sensitive to trend changes.

• Less precise.
• Yields distorted readings with an upside bias caused by high

denominations with low return rates and during the early and
final periods of the issue, where destruction is very low or very
high.

Indirect method: Feige
• Greater precision. Simple to calculate.
• Sensitive to trend changes.
• Smoothes out the initial and final periods of the issue.

Table 2

Continuing the exercise of applying the methods examined to euro banknotes,
Graph 3 shows the euro banknote average lifespan calculation according to
the Feige method, where three main groups can be distinguished: high
denominations (€200 and €500), with an average lifespan of over ten years; an
intermediate range, comprising the €50 and €100 banknotes, with an aver-
age lifespan of around four years, and finally the group comprising the €5,
€10, and €20 banknotes, with an average lifespan of between 1.5 and 2 years.
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Overall assessment. Summary and conclusions

Together with the return rate, average lifespan calculation is one of the sim-
plest and most basic instruments for a preliminary analysis of a country’s
cash circulation. It enables critical problems in the cash cycle to be identi-
fied and is a useful tool for decision-making and subsequent control and
monitoring of the results of various management policies.

The preceding pages have offered a brief comparative analysis of some of
the most widely used methods to calculate average banknote lifespan. The
last two of the five methods described are the most widely used. They are
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results to date

The Bank of Canada is confident in the research-driven choices it has made
in order to meet the security objective: so far the Bank has received just
two counterfeits in the 10 months since the first of the new notes were
issued!

The timeline objectives have also been met: the $100 and $50 are issued,
the $20 (which represents nearly half of notes in circulation) is on track for
November 2012, and the $5 and $10 are on track as planned for 2013.
Ten months after first issue, the new $100 and $50 have already reached
40% penetration in circulation, and launch volumes of the new $20 are
ready to go.

Security was the primary driver behind the decisions in the project. As such,
the Bank had been prepared to bear a higher cost for more secure bank
notes, but the choice of polymer means that the extra cost of the substrate
and leading-edge security features will be recovered over time through sav-
ings due to longer life in circulation, conservatively estimated at more than

2.5 times the life of the paper notes. The savings over the next most secure
alternative, and even over the status quo, certainly made the recommen-
dation of polymer an easier one to make. And there are additional bonus-
es in the form of a reduced environmental impact. A major study commis-
sioned by the Bank demonstrates that Canadian polymer bank notes will
have less impact on the environment than their cotton-paper counterparts
–in a country the size of Canada, fewer notes produced and transported
has significant benefits.

Summary and Conclusions 

Initiated with a clear purpose; guided by robust governance and system-
atic decision-making; built upon sound research; and propelled by good
project management and the wide-ranging engagement of stakeholders,
the project to develop and issue Canada’s next generation of bank notes is
well on its way to meeting all of its targets. Challenges were encountered of
course, but were overcome thanks to the expertise built up in the central
bank and the strong engagement of partners, suppliers and stakeholders.
The result is that Canadians are now proudly using bank notes that are
more secure, more economical and better for the environment.

Further reading:

– Boeschoten, Willem C. and Fase, Martin M.G. “The Demand for Large Banknotes”. Journal of Money, Credit and Banking,
Volume 24. 1992.

– Boeschoten, Willem C. “Cash Management, Payment Patterns and the Demand for Money”. The Economist 146, No 1. 1998.

– Feige, Edgard L. University of Wisconsin. “How big is the irregular economy?”. Challenge 22 (1). 1979.

– Feige, Edgard L. University of Wisconsin. “Currency Velocity and cash payments in the U.S. Economy: The Currency Enigma”.
Munich Personal RePEc Archive. 1989.

– Fernández, J. Daniel. Banco de México. “Pronósticos de la vida media del billete”. II International Course on Cash Management.
Mexico, 2005.

– Medina, Juan. Banco Central de Reserva del Perú. “Calidad y vida media de los billetes en circulación”. VIII International Course
on Cash Management. Lima, 2011.

– Prado Carvajal, Eric. Banco de Guatemala. “Billete de un quetzal impreso en sustrato de polímero”. XI Meeting of Central Bank
Treasurers. Rio de Janeiro, 2011.

simple to calculate and the information required is accessible without loss
of accuracy.

Two final remarks: 

The first relates to the fact that, as is often the case in cash-related mat-
ters, there are significant interrelations with other management areas. Pol-
icies to improve circulating banknote quality are directly linked to an exten-
sion of the average lifespan of certain denominations. In turn, this means
a variation in the destruction ratios, with the corresponding impact on the
annual volumes needed and the figures for banknote procurement and/or
production. This will undoubtedly affect the budgetary aspects of banknote
issuance.

And in another way, a modification of the average lifespan (increasing bank-
note durability) can be brought about by changing some of the technical
characteristics of the product, which means altering the production spec-
ifications and perhaps the cost of procurement. 

The second is a call for prudence in the use of ratios and indicators. In the
authors’ opinion, the average lifespan ratio loses much of its meaning when
it is applied to an aggregate of banknotes of different denominations. In
this case, it is of limited use for both, trying to analyse a particular curren-
cy or to compare currencies in different countries. Its usefulness –which
can be considerable– comes to the fore when studying changes in the aver-
age lifespan of a specific denomination in a specific country, taking into
account the country-specific patterns of cash usage. 

(continued from page 14)
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under Decree/Law No. 18, 25 March 1952, the size of the banknotes
became the same in across all denominations. There are currently 2,000,
5,000, 10,000, 20,000, 50,000 and 100,000 guaraní denominations of bank-
note in circulation, all measuring 157 x 67 mm. The 2,000 guaraní banknote
is printed on a polymer substrate and the remainder on paper.

Among other security elements, banknotes printed on paper incorporate a
security thread, fluorescent fibres that show up under ultraviolet light, and
a metallic windowed thread.

The 50,000 guaraní note was issued in 1990. The highest denomination
ever issued at that time. Banknotes in the 50,000 guaraní denomination
incorporated additional security features, such as a watermark, asymmet-
rical numbering, see-through register, and microprinting.

The first 100,000 guaraní banknote was issued in 1998, incorporating fur-
ther security measures such as intaglio latent image, a hologram, and a
reflective metallic element.

The total number of banknotes in the hands of the public and financial insti-
tutions on 31 December 2011 came to 190.4 million, with a face value of
7,169 million guaraní. The most widely used denominations are the 100,000
and 2,000 guaraní banknotes, which account for almost 60% of the total
number of banknotes in circulation. The chart shows the percentage of
banknotes in circulation each denomination comprises.

The Banco de la república del Paraguay
was created on 22 February 1936, replac-
ing the former Oficina de Cambios
(exchange Office). Its functioning was gov-
erned by the Organic law on the Oficina de
Cambios, and its function was to buy and
sell stamped gold and issue and exchange
banknotes.

In 1943, the Government of General Higinio
Morínigo embarked on monetary reform
with the creation of the “guaraní” currency.
This reform led to monetary independence,
with a more stable exchange rate, thus
stimulating savings.

later, Decree/law no. 18 on 25 March
1952, established the Banco Central del
Paraguay and gave it the authority to issue
banknotes in 1, 5, 10, 50, 100, 500 and
1,000 guaraní denominations, each with a
different design and size.

Banknotes of Paraguay
edmundo Quevedo Banco Central del Paraguay

Denomination Circulation

100,000 32.4%

50,000 14.9%

20,000 7.9%

10,000 6.9%

5,000 10.9%

2,000 27.0%

The history of the guaraní 

Decree/Law no. 655 on 5 October 1943 established the “Organic Mone-
tary Regime of the Republic of Paraguay,” with the fundamental aim of insti-
tuting a new monetary unit to ensure monetary stability and strengthen and
reassert its independence and sovereignty. In this context, the Banco de
la República del Paraguay, subsequently renamed the Banco Central del
Paraguay, decided the materials, design, text and other features on the
banknotes and coins.

The new currency was called the “Guaraní,” which was subdivided into 100
equal parts or cents. The currency was first issued by the Banco de la
República del Paraguay and guaraní-denominated banknotes and coins
have been in circulation since 1944. As of 1952, with the creation of the
Banco Central del Paraguay, banknotes came to be issued by the central
bank itself. Banknotes are currently issued pursuant to Organic Law 489/95
on the Banco Central del Paraguay, 29 June 1995.

Main denominations and features of Paraguay’s banknotes

The first banknotes to be issued incorporated measures that varied accord-
ing to their denomination. They were printed on 100% cotton paper that
was non-fluorescent under ultraviolet light, and used intaglio printing as
their main security feature. As of the second issue of banknotes in 1963,

Characteristics of the 2,000 guaraní banknote 

Design

The 2,000 guaraní banknote is the lowest denomination and the second
most widely circulated in Paraguay (27% of circulation). It is printed on a
polymer substrate with the aim of extending banknote life. The banknote
bears the slogan “a country progresses through education,” alluding to the
Speratti sisters, Adela and Celsa, pioneers of teacher training. The Presi-
dent of the Banco Central del Paraguay, Jorge Raúl Corvalán, explained
that the 2,000 polymer-based guaraní banknote was issued to fill a gap in
the lower denominations, and so facilitate low value transactions.

BILLETARIA_12_ingles_Maquetación 1  04/12/12  8:47  Página 20



BIlleTArIA no 12  October 2012 21

Banknotes of Paraguay

Banknotes and Coins

Printing techniques

■ Offset. This is the dominant printing technique, used on both the obverse
and reverse of the banknotes. This technique incorporates fully visible
see-through register, printed backgrounds and microtext. 

■ Silk screen. Used to print the transparent ink marks simulating tactile
relief on the obverse.

■ letterpress. The two numbers shown on the obverse are printed in let-
terpress. One of the numbers is aligned vertically and the other horizon-
tally. Their constituent digits are of different sizes.

Security features for the general public

■ Optically variable ink window (G-switch). Security feature causing an
optical colour change effect when the banknote is tilted; this change in
colour is easily seen with no need for special equipment, making it easy
for the public to recognise. Created by an optically variable ink printed
on the window area in combination with the substrate layers.

■ Window with embossed intaglio (Winboss). Window with text indicat-
ing the banknote denomination, 2,000, relief printed with transparent ink.

■ See-through register. The obverse of the banknote is offset printed with
certain elements of the letters “BCP” which are complemented by elem-
ents on the reverse, coinciding exactly to make the full text when the
banknote is held up against the light.

■ Shaded watermark. The shaded image on the 2,000 guaraní polymer
note has an effect similar to a watermark on a paper banknote. It is an
optically variable device, which is not obvious in reflected light but visible
when the banknote is held up to the light. This shaded image can be
obtained by varying the opacity of the opacifying layers of the polymer.

■ Microprinting. Tiny letters too small to be read with the naked eye, mean-
ing they have to be read with a magnifying glass.

■ Fluorescent numbering with variable height characters. The serial
number identifying each banknote printed in letterpress. The characters
used have different heights, making them harder to reproduce. The ink
used in printing has ultraviolet (UV) properties such that both numbers
fluoresce under UV light.

Note: The security features of polymer-substrate banknotes are described in the article on “Polymer banknote security features” published in issue 5 of BILLETARIA.

Obverse microprinting

Window with embossed 
intaglio (Winboss)

See-through register

2,000 GUArANÍ BANKNOTe

Fluorescent numbering with 
variable height characters (horizontal)

Shaded watermark

Reverse microprinting

2011 Statistical Data Guaraní euros

Value of banknotes in circulation (millions) 7,169,294 1,200

Average value of banknotes 
in circulation

37,660 6.3

Number of banknotes in 
circulation (millions)

190.4

Banknotes in circulation per inhabitant 32.3

Value of the banknotes in circulation
as a fraction of GDP

10.7 %

Optically variable ink 
window (G-switch)

Fluorescent numbering with variable height
characters (vertical)
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The Banco Central de Honduras (BCH) was
created on 3 February 1950 by legislative
Decree No. 53, and came into operation on
1 July of that year. Its main office is in the
national capital, Tegucigalpa. It has three
branches, located in the country’s main
cities –San Pedro Sula, la Ceiba and
Choluteca– from which it supplies the
national financial system with the bank-
notes and coins the national economy
needs.

One of the BCH’s main functions is to issue the banknotes and coins used
as legal tender in Honduras. As the BCH does not have its own mint or
banknote printing works, currency is sourced from prestigious international
suppliers by competitive tender, in accordance with the Law on Govern-
ment Contracts and its own specific legislation.

Organisation and functions

The organisational structure of the BCH comprises the Board of Directors,
the Presidency, Management, the Administrative, the Operations, the Tech-
nical, and the Economic Studies Deputy Managements, 17 Departments,
6 Units and the 3 Branches mentioned above.

The BCH’s Issue and Treasury Department forms part of the Operations
Deputy Management. Its main strategic objectives include:

— ensuring sufficient quantities of good quality currency in circulation to
meet the national economy’s needs. In this respect major initiatives,
such as the preparation of a Currency Procurement Plan and the Dis-
semination Plan for Banknote and Coin Security and Conservation, play
an important role.

— receiving and withdrawing valuables from Central Government institu-
tions and the national financial system.

To fulfil its remit, the Issue and Treasury Department has a total of 43
employees, and its organisational structure is divided into two divisions and
4 sections.

■ Analysis and Issue Division. This comprises an Analysis and Control
Section and a Reserve Issue Section, which primarily contribute to
analysing banknote and coin supply and demand, planning currency sup-
ply, and supporting the Issue and Treasury Department’s internal control
function.

■ – Analysis and Control Section: Responsible for preparing the proposal
for the procurement of new banknotes and coins every two years, and
the annual issue programme. This section also prepares the technical

Issue and Treasury Department of the
Banco Central de Honduras

Geovanny Alfredo Bulnes Banco Central de Honduras

specifications of the banknotes as the basis for calls for tender, moni-
tors the contracts in force, submits periodic reports on cash manage-
ment, analyses banknote lifespan, and assesses the execution of the
Department’s internal control activities.

■ – Reserve Issue Section: Responsible for storage and quality control on
issued banknotes and minted coins. Its activities also include carrying
out the process of issuing the currency required and destroying de-
monetised banknotes; it provides secure storage of valuables, and it
keeps, inter alia, information backups for State institutions.

■ Banking Services Division. This comprises the Shipment and Sorting
Section and the Daily Movements Section, which contribute to the normal
running of handling operations, with a view to meeting banknote and coin
demand.

■ – Shipment and Sorting Section: In charge of storing, counting, sorting
and authenticating currency issued and fit for circulation. It also han-
dles deposits and withdrawals of national (Lempira) and foreign cur-
rency (U.S. dollars) by the national financial system, and is responsible
for preparing both national and international shipments.

The BCH’s main building in Tegucigalpa / BCH
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The BCH runs continual training and education activities aimed at raising
awareness of security features among both the general public and profes-
sional cash handlers to enable them to authenticate banknotes easily. It
also spells out the penalties the law establishes for counterfeiters or any-
one altering the national currency in circulation.

Warnings are also published to deter counterfeiters and leaflets produced
to inform the public about the security features incorporated in Honduran
banknotes. These include: the security thread, watermark, complex win-
dow, fluorescent marks, microtext, anti-photocopying and electronic scan-
ning measures, all of which help avoid counterfeiting and maintain trust in
Honduran banknotes.

Future plans

The Issue and Treasury Department’s plans for the future include manag-
ing the procurement of new banknote counting and shredding machines
(online and offline) and coin counting machines. This will enable cash hand-
ling to be modernised and automated. We hope to have more efficient bank-
note counting, authentication and shredding processes in the near future. 

In terms of computing facilities, an ERP (Enterprise Resource Planning) sys-
tem is being rolled out across the institution. This includes a vault inventory

Statistical data* 2008 2009 2010 2011

Circulating currency Amount 16,467.51 17,704.77 19,932.32 21,356.86

Volume 1,837.82 1,903.69 2,009.45 2,118.16

Deposits Amount 34,121.70 35,007.20 37,813.80 39,598.70

Volume 261.80 270.30 277.25 267.72

Withdrawals Amount 37,950.18 36,084.78 39,832.67 40,865.59

Volume 266.18 262.51 286.45 277.43

Destruction Amount 5,102.70 6,535.10 6,987.30 2,596.70

Volume 84.50 147.68 136.97 76.38

* Amounts in millions of Lempiras and units in millions of pieces.

module and a window operations module. This sys-
tem will make automatically updated cash manage-
ment information available. The BCH also plans to
implement a real time gross settlement system (LBTR
in its Spanish initials), which will give early and secure
information on cash withdrawals made by the nation-
al financial system.

The annual work plan, covering the period 2012-2015,
envisages the evaluation and review of the family of
coins and banknotes, with a view to adapting it to
growing demand for cash, and to ensure that it fulfils
its role as a means of payment. This evaluation will be
coordinated by the Issue and Treasury Department
with the support of other central banks.

Last but not least, the BCH has begun work on con-
struction of a modern new building that will enable it
to increase the level of automation. This building will
have new security features and spacious facilities, giv-
ing more cash storage, processing and distribution
capacity, so as to be able to offer customers a more
efficient and higher quality service.

Artist’s impression of the new BCH building / BCH
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DIVISION

ANAlYSIS AND CONTrOl
SeCTION reSerVe ISSUe SeCTION SHIPMeNT AND 

SOrTING SeCTION
DAIlY MOVeMeNTS

SeCTION

■ – Daily Movements Section: Runs the windows dedicated to taking
deposits and paying cheques issued by government institutions against
accounts with the BCH. It exchanges banknotes and coins needed by
the public, sells commemorative coins and medals, and carries out an
additional series of cash transactions required internally.

BANKING SerVICeS
DIVISION

Anti-counterfeiting efforts

The statistics on counterfeit bank-
notes detected in Honduras sug-
gest that the volume of counterfeits
is not significant relative to the
quantity of banknotes in circulation.
The BCH nevertheless conducts
ongoing reviews of the security
elements built-in to banknotes as
part of its anti-counterfeiting meas-
ures.

Issue and Treasury Department of the Banco Central de Honduras
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The Museo Casa de la Moneda (MCM) is a state-owned
museum managed by the Fábrica Nacional de Mone-
da y Timbre-Real Casa de la Moneda (FNMT-rCM), the
Spanish royal mint and banknote printer. In organisa-
tional terms, it is a department of the FNMT’s Direc-
torate General.

The Casa de la Moneda museum: a journey
through history

Juan Teodoro and Julio Torres Museo Casa de la Moneda. FNMT

The museum is governed by the national regulations on state-owned
museums and the FNMT’s internal regulations.

It currently has a workforce of 26, counting curators, documentalists, restor-
ers and other technical and administrative staff. The close links with the
FNMT-RCM allow two-way collaboration between staff at each of the insti-
tutions to run cultural, administrative and other activities.

The museum is located on the third floor of the FNMT-RCM’s main build-
ing in Madrid.

History

The museum was inaugurated in its current form on 11 July 1964,
although its collections have been put together and looked after over a
much longer period. In fact, this latest inauguration, almost 50 years ago,
marked the relaunch of a process of collecting objects relating to the mint
and banknote printer and putting them on display to the public. These
collections comprised medals, stamped paper, prints, and drawings by
leading 18th and 19th century Spanish engravers. Apart from the items
on display, which included examples of equipment considered to be of
historic interest, the museum also served as somewhere to deposit other
valuable items for safekeeping, and it regularly received samples of the
mint’s own work.

The origins of the museum are traditionally associated with Tomás Fran-
cisco Prieto (1716-1782), a prominent figure of the age, who was
engraver general at Charles III’s Royal Mints, and director of intaglio
engraving at the San Fernando Royal Academy of Fine Arts. He was a
leading light in the significant aesthetic and qualitative renewal of the
coinage in Spain’s territories and sponsor of the school of engravers for
the Royal Mints, at which artists were trained to work at mints in Spain
and the Americas. The collection of drawings, engravings, antiquarian
books, models and reproductions, as well as coins and medals, that
Tomás Francisco Prieto accumulated over his lifetime as teaching mate-
rials for his numerous pupils was acquired by the king on the engraver’s
death, and thus became the core of what is today the museum. The col-
lection was first put on show to the public in 1867 to mark to the inau-
guration of new premises.

Subsequently, until the museum was given its current form, the collection
grew through successive acquisitions and public and private donations,
deposits from various institutions, and the periodic receipt of samples of
various items produced by the FNMT.

The MCM is Spain’s largest museum exhibiting materials relating to the his-
tory of money, with a strong emphasis on coins, although museums exhibit-
ing private numismatic collections also exist. The predominance of coins

in the MCM is significant, as of a total of 200,000 items in the collection,
almost 80,000 are coins, whereas banknotes account for just over 21,000
items. The museum also holds 12,000 medals, 5,000 pieces of machinery
and tools, such as dies and plates. Last but not least, there is a major col-
lection of 60,000 items of pre-philately, philately, stamped paper, with 6,000
prints and a collection of drawings, along with a historical library with unique
volumes dating back to the 16th century.

Permanent displays

The museum’s displays were refurbished during the nineteen-nineties to
make the history of money the central theme and main axis, while still
reserving space for the world of medals and graphic arts. The museum cur-
rently has 17 rooms open to the public (8,000m2) in which around 7,500
items are on display, representing a mere 3.5% of the museum’s total col-
lection. Eleven of the rooms are dedicated to coins and banknotes, cover-
ing a period from the 7th century B.C. down to 2002, when the first euros
were issued. Three rooms are devoted to medals and three more to the
collection of prints and the work of the FNMT-RCM as the government
printers (stamped paper, lottery tickets and philately). The exhibition is sup-
ported by audiovisual systems complementing the general information pro-
vided, which include a variety of scenes and numerous objects putting the
items on display in context by showing aspects of daily life, political and
economic activity of the time. For conservation reasons, only a tiny fraction
of the total collection of paper items is on display (prints, drawings, anti-
quarian books). Materials not on display are kept in secure storage under
controlled environmental conditions.

Brochures and guides in paper and multimedia format are available to vis-
itors. The museum was a pioneer in the introduction of sign language mate-
rials for the hearing impaired. As well as individual visits, the museum runs
a continuous programme of guided visits for groups to meet demand from
schools and educational establishments, and other associations and groups
on request. These groups are attended to by a free guide service run by
specially trained cultural volunteers.

Façade of the building housing the Casa de la Moneda museum / FNMT-RCM
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Technical and scientific policy. Activities

The museum pursues a policy of conservation of the heritage materials in its
care, and bringing its work to a wider audience through exhibitions and cul-
tural, philatelic and numismatic events, which are channelled along sever-
al lines of action:

■ Ensuring the correct storage, classification, cataloguing and study of its
collections, keeping them in perfect state of conservation in premises that
enable them to be made readily available to researchers and scholars.

■ Making the museum’s content better known to the general public and
the education sector in particular, and contributing to improved under-
standing of the work of the FNMT-RCM and its history.

■ Fluid relations with other museums with numismatic content, and with
philatelic and numismatic societies and universities, also involving partic-
ipating in and organising events relating to its research activity.

■ Fostering and supporting technological and artistic creativity at the FNMT-
RCM (School of Engraving and Graphic Design; Designers and Engravers;
Research and Development; Marketing, etc.) serving as a framework for
temporary exhibitions, and other activities.

■ Organising cultural activities typical of a museum (exhibitions, concerts,
lectures, publications, etc.) either alone or in partnership with other insti-
tutions.

The museum offers visitors the opportunity to try out minting small medals
that they can take away as a souvenir using techniques that recall the
tools and machinery used in the historical past. This equipment is also
taken to external events in which the museum takes part in conjunction
with philatelic organisations. The dies used commemorate various events
each year.

The calendar of activities covers the whole year and can be consulted on the
museum’s website. All the activities, including admission, are free of charge,
except for minting, where visitors pay a small amount to cover the cost of
the dies and blanks.

Conservation and scientific work

The scientific work done by the Conservation area focuses on various lines
of action, ranging from optimal physical conservation and storage or exhi-
bition of items, to studying them and providing support to external experts
wishing to study the items in their research. The cleaning and, where nec-
essary, restoration of items in the museum’s collection is carried out at a
specialist restoration laboratory. A special-purpose computer system is

Basic data

Date of inauguration: 11 July 1964

No. employees: 26

Floor space: 8,000 m2

Number of rooms: 17

Collection: Approximately 200,000 items

Opening hours: Tuesday to Friday 10.00 a.m. to 5.30 p.m.
Saturdays, Sundays and public holidays from 10.00 a.m. to 2 p.m.

Price: Admission free

exhibition hall / FNMT-RCM

Coining press, 1893 / FNMT-RCM

used to catalogue the objects in the collection. This system manages the
documentary and graphical information on the objects held.

The museum is a long-standing sponsor of the Sociedad Iberoamericana de
Estudios Numismáticos [Ibero-American Society of Numismatic Studies]
(SIAEN), to which it contributes technical and financial support to the pub-
lication of the SIAEN’s journal Numisma, which specialises in numismatic
studies and is distributed to over 400 scientific and cultural institutions
around the world. The SIAEN also organises national numismatics confer-
ences, at which the museum plays a leading role.

The exhibitions put on in the museum’s rooms are usually prepared by the
museum’s own technical staff. The curators also attend to requests from
other institutions for items to be loaned for exhibitions, and requests from
researchers wishing to examine specific items. 

exhibitions

The museum’s exhibition policy revolves around a pivotal event in its cal-
endar: the Tomás Francisco Prieto prize, which is awarded each autumn
to a renowned artist in recognition of his or her career and works. The
award ceremony is presided over by H.R.H. Queen Sofía. As well as a cer-
tificate and a sum of money, the awarding of this prize is accompanied by
a major exhibition giving an overview of the work of the award-winning
artist who is asked to submit an original medal design specifically for the
occasion.

In addition to this exhibition the museum hosts a regular series of exhibi-
tions, some of which are related to activities by outstanding artists, who
support and promote the FNMT-RCM’s School of Engraving and Graphic
Design and “La Calcografía Nacional,” the national archive of engravings
and etchings. Others highlight the museum’s collection and the materials
produced by the mint with artists’ works and other important events.
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The museum also makes its rooms available for temporary exhibitions put
on by other cultural institutions, and helps with erection and publicity. Some
of the exhibitions organised recently include: Figurativas, the Bienal
Iberoamericana de la Acuarela [Ibero-American Watercolour Biennial] and
the Salón de Otoño de la Asociación Española de Pintores y Escultores
[Spanish Association of Painters and Sculptors Autumn Show].

Unique pieces

Like any other museum, the MCM has a number of unique high-value
pieces in its collection. Some of the most outstanding are:

■ The Syracuse ten drachma coin. A beautiful large-format silver coin mint-
ed on the island of Sicily with a superb profile of a woman on the obverse
and a four-horse chariot on the reverse. The coin was made with great
craftsmanship and dates from the 5th century B.C.

■ The Hadrian denarius, a Roman coin bearing the first allegorical image of
Hispania on a coin, subsequently reproduced on some editions of the
peseta.

Ten drachma coin
Syracuse, 412-345 B.C. / FNMT-RCM

Real de a ocho or Columnario (obverse, left; reverse, right)
Ferdinand VI, 1798 / FNMT-RCM

Fraction of a Dinar
Nasrid Kingdom, 1238-1492 / FNMT-RCM

One peseta note, 1951 issue 
FNMT-RCM

Peseta
Madrid, 1869 / FNMT-RCM

Two Excelentes de la Granada
Catholic Monarchs, 1469-1504 / FNMT-RCM

■ The centén, a 100 escudo gold coin minted in the 17th century at the
Real Ingenio de Segovia using a lamination technique, which makes it
striking for its size, and of course, its weight.

■ The famous reales de a ocho known as columnarios, which were a truly
universal currency in their day, circulating from the Americas to the Far
East, with a stopover on the Spanish mainland. This coin was precursor
of the dollar.

■ The models of the lions on the Cibeles fountain in Madrid, made by the
French-born court sculptor to Charles III, Roberto Michel.

■ The two coining presses from the early 19th century, one of them made
from bronze from guns the French captured from the Russians at the bat-
tle of Austerlitz.

The shop

Like most modern museums, the Museo Casa de la Moneda has a muse-
um shop open to the public, where reproductions of coins, prints of engrav-
ings, and the products the RCM-FNMT offers directly to the public, such
as collectors’ coins, and other items of interest to visitors are on sale.

Useful information

Postal address:

Museo Casa de la Moneda

Jorge Juan, 106

28009 Madrid

Telephone: +34 915 666 544

Website: www.museocasadelamoneda.org
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The Cash Processing Centre (CPC)
The Cash Processing Centre (CPC) is a new service for the international
central bank community, which was jointly created by the Cash Depart-
ments of Deutsche Bundesbank (DBB) and Banco de España (BdE). The
CPC will offer advice, training and technical support on all aspects related
to cash processing. Its launch was announced at the XI Meeting of Cen-
tral Banks’ Treasurers, which took place in Rio de Janeiro between 24 and
27 September 2012.

The CPC will take advantage of the fact that both, the DBB and the BdE,
operate national cash processing test centres. Therefore, it will have two
operational facilities, one in Munich, Germany and one in Madrid, Spain.
The CPC is governed jointly by the chief cashiers of DBB and BdE, who
establish the strategic guidelines for the project and supervise and coord-
inate the distribution of activities between both facilities with the goal of
reaching maximum efficiency. The DBB and BdE offer their sound knowl-
edge and wide experience in the field of cash processing, with a monthly
sorting activity of more than 1,500 million banknotes, a significant part of
the Eurozone’s overall processing capacity; more than 175 processing
machines of several types from different manufacturers, which result in a
compehensive knowledge of the state-of-the-art in this technology. In its
initial phase the resources available to the CPC are: 24 staff members (8
engineers, 11 operators and 5 supportive staff), 3 cash processing rooms
(more than 900 m2), 7 processing machines of different types, 2 vaults for
the storage of banknotes, samples and confidential documents, 7 training
rooms and 2 laboratories. The CPC facilities are located near the inter-
national airports in Munich and Madrid, allowing for the easy transfer of
people and materials.

The DBB and the BdE are willing to put at the disposal of other central
banks their experience and expertise in cash processing activities, using
different types of processing equipment, different sensors for banknote
sorting and offering technical cooperation and training activities. The CPC
can make use of continuously updated information on sorting methods and
technology, due to the DBB’s and BdE’s in-house research activities and
the participation in international forums, were the latest news in this field is
shared.

The CPC offers its services to central banks free of charges. These serv-
ices include:

■ Consultancy and advisory services on all activities related to banknote
processing: the installation of new machinery, banknote fitness check-
ing, packaging systems, banknote destruction systems, organisation of
processing centers, maintenance of equipment, etc.

■ Publishing activities based on DBB’s and BdE’s own research activities.

■ Tests of banknote sorters, including sensors, and

■ Training activities for higher level staff (e.g. supervisors).

Those central banks interested in using CPC services can address the Cash
Departments of DBB and BdE, which will provide a timely response to their
requests. (zentralbereich-bargeld@bundesbank.de and emisionycaja@bde.es)

Detailed information on this project and contact persons will soon be post-
ed on the DBB’s and BdE’s websites.

A new international support service for central banks
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The Reserve Bank of India has put redesigned 20, 50, 100, 500, and 1,000 rupee bank-
notes into circulation. The new banknotes incorporate the rupee symbol ( ) and the sig-
nature of the Governor of the Reserve bank of India, Dr Subbarao.

The new banknotes have all retained the image of Mahatma Gandhi on the obverse, with
a variety of Indian cultural and geographical motifs on the reverse. The banknotes’ secur-
ity elements include a 3mm-wide windowed thread with colour shift and optically vari-
able ink (OVI) applied to the face value, which, like the security thread, changes from
green to blue as the banknote is tilted.

New banknotes
Serbia. Updated 100 dinar banknote

On 11 May the Central Bank of Serbia put a new version of the 100 Serbian dinar bank-
note into circulation, with a change to the coat of arms of the Republic of Serbia. The
main obverse motif is a portrait of Nikola Tesla and the formula for the unit of magnetic
induction, the tesla. The reverse also shows Nikola Tesla, along with a diagram of an
electromagnetic motor he designed.

The front of the banknote is printed using intaglio and offset, and the back in offset with
letterpress for the numbering. The main security features are the multitone watermark
and the windowed thread.

Brazil. The 10 and 20 real banknotes join the second Brazilian real series

Continuing the upgrade to the Brazilian real series begun in 2010, on 23 July the Banco
Central do Brasil announced the launch of the new 10 and 20 real banknotes in the
second series. The upgrade to the whole banknote series will be completed in 2013 with
the issue of the new 2 and 5 real banknotes.

All the banknotes in the second real series include an image of the head of the Efígie da
República on the obverse, with an animal representing Brazilian fauna on the reverse.
The 10 real banknote has an image of a macaw and the 20 real banknote that of a gold-
en lion tamarin. Unlike the new 50 and 100 real banknotes, they do not incorporate a
hologram stripe, but do use special (Spark) ink giving a dynamic blue to green colour-
shift effect. All the banknotes in the second series have the text “REPÚBLICA FEDER-
ATIVA DO BRASIL” on the obverse and “BANCO CENTRAL DO BRASIL” on the reverse.

Malawi. New banknote family

Last May the Reserve Bank of Malawi put into circulation a new banknote series, com-
prising the 20, 50, 100, 200, 500 and 1,000 kwacha denominations. All the banknotes
in the series have the same dimensions (132 x 66 mm). The obverse shows a portrait of
a prominent figure from Malawi’s history and political life. In the case of the 500 kwacha
banknote the obverse bears a portrait of Reverend John Chilembwe, and the reverse
includes various motifs representing the UN Millennium Development Goals (MDG). The
whole series has been printed using intaglio and offset on both sides. The security fea-
tures shared by the banknotes in the series include a multitone watermark, iridescent
ink and windowed thread.

The higher denominations (200, 500 and 1,000 kwacha) also include a hologram stripe
with the image of the main personality shown on the banknote.

Obverse of the 100 Serbian dinar banknote / BILLETARIA

Obverse of the 500 rupee banknote / BILLETARIA

Obverse of 10 and 20 real banknotes / BILLETARIA

Obverse of the 500 kwacha banknote / BILLETARIA

India. Update to the 20, 50, 100, 500, and 1,000 rupee banknotes
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III Meeting of experts on the Fight of Money
Counterfeiting

      

      

Events
XI Meeting of Central Bank Treasurers

The 11th Meeting of Central Bank Treasurers from Latin America and asso-
ciated countries was held from 24-27 September 2012 in Rio de Janeiro.
The meeting was organised by the Banco Central do Brasil in conjunction
with its Center for Latin American Monetary Studies (CEMLA), which cele-
brates its 60th anniversary in 2012. It was attended by 61 representatives
of 24 central banks. The event was inaugurated by the Director of the
Banco Central do Brasil’s cash department, João Sidney, and closed by
the Bank’s Deputy Governor, Altamir Lopes. Participants emphasised the
high standard of the presentations and round tables, and the events and
visit to the Casa da Moeda do Brasil, prepared by the Banco Central do
Brasil, which showed itself to be an excellent host.

The meeting covered two main topics: strategic planning in treasury,
and coinage. Strategic planning covered comparative models of cash
management and management indicators, with talks from Germany,
Brazil, Colombia, Mexico and Uruguay. In the case of coins, aspects of
the composition and cost of manufacture and withdrawal of low denom-
ination coins were discussed, with talks from Brazil, Colombia, Mexico
and Peru.

took part. The second was
on new banknote families,
coordinated by Peru, which
included the participation of
representatives from Brazil,
Canada, and the European
Central Bank.

The Banco Central do
Brasil presented the fea-
tures of its new building
and the progress of con-
struction work. The Banco
de España presented the “Latin American cash statistics 2007-2011”,
involving preparation of a body of statistics on cash in Latin America, the
United States, Canada and the Eurosystem, to facilitate international com-
parisons in the cash field. These statistics are also a potentially crucial tool
in cash-management decision-making by monetary authorities. The Banco
de España also presented a glossary of over 800 terms relating to cash.

The visit to the Casa Da Moeda Do Brasil was particularly interesting. Dur-
ing the visit participants were able to see banknote printing and coin mint-
ing processes at first hand.

Two research topics were also
addressed: one being the sub-
ject of polymer banknotes, with
the participation of the Banco
de México, Bank of Canada
and Banco de Guatemala, and
the other being banknote pro-
cessing, which presented the
joint Deutsche Bundesbank
and Banco de España project
on the Cash Processing Cen-
tre, which offers an advisory
service to central banks on this
topic.

Two round tables were organ-
ised to accompany the pre-
sentations. The first on contin-
gency planning and business
continuity, coordinated by
Argentina, in which the United
States, Mexico and Portugal

The 3rd Meeting on Coin Counterfeiting was held in the two days immediately following the 11th
Meeting of Central Bank Treasurers, and was also organised by the Banco Central do Brasil and
CEMLA. Its participants included 66 representatives from 24 central banks, the Brazilian State Pros-
ecutor’s Office and the Police: Europol, U.S. Secret Service, the Brazilian Police Brigade, and the
Investigation Brigade of the Banco de España. The presentations fell into three groups: forensic meth-
ods and counterfeit recording; anti-counterfeiting investigations and operations; legal aspects of the
fight against counterfeiting. The Banco de España presented the statistics on banknote counterfeit-
ing in the countries of Latin America, the United States, Canada and the Eurosystem.

Attendees of the XI Meeting of Central Bank Treasurers / SS.BCB
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1. Multitone watermark
Image incorporated into the paper
which is visible when the banknote is
held against the light. It is created dur-
ing the paper making process by vary-
ing the thickness of the paper. The
resulting variations in opacity give rise
to an image with bright and dark areas.

2. Electrotype watermark
A filigree visible when held up against
the light. It is created during the paper
making process using a filament which
takes the form of numbers or different
types of characters.

3. Embedded security thread
A thin band of plastic inserted into the
paper. It is usually 1-2mm wide and 
30-40 microns thick. It often bears
microtext and fluorescence. It can also
have electrical or magnetic properties
readable by banknote processing
machines.

4. Window thread 
This band is made of a thread, which is
slightly wider than the security thread,
3-4mm, weaves in and out of the
paper. The uncovered sections are visi-
ble and could contain an optically vari-
able element such as an ink that
changes colour when the banknote is
tilted.

5. Thread with floating images
A window thread inserted into the
paper using a standard window
embedding technique. The floating
image effect is produced by embedding
microlenses into the thread. When the
thread is tilted, the microlenses move
producing floating images.

6. Intaglio printing
The printing with relief is detectable by
the sense of touch. It is a printing tech-
nique in which the ink is transferred
directly from the plate to the substrate
under high pressure and temperature
conditions. The printing produces a
relief effect due to the thick layer of ink
deposited and the embossing of the
substrate. The main motif of a banknote
is usually printed in intaglio.

7. Tactile marks for the visually
impaired
These tactile marks are detectable by
touch. They are printed in intaglio and
are usually located near the borders of
a banknote to facilitate its recognition
by the visually impaired.

8. Colour gradation in intaglio
Gradual superimposition of colours
printed in intaglio, which are very diffi-
cult to reproduce by copiers.

9. Latent image
A hidden image that becomes visible
when the banknote is viewed at a cer-
tain angle. It is produced by intaglio
printing using a particular structure of
lines.

10. Blind embossing
An embossed colourless image that
becomes visible when the banknote is
viewed from an oblique angle. It is cre-
ated by deforming the substrate by the
high pressure of inkless intaglio printing.

WATERMARKS

SECURITY THREADS

INTAGLIO FEATURES

Tactile

Visual

Banknote security features
Banco de España Cash and Issue Department

This section presents a catalogue of the main banknote security features recognisable by the public and currently in use
worldwide. The features have been grouped according to their common functional properties for detection by the general
public and retailers. The picture of each feature is accompanied by a brief explanatory text. The list will be subject to con-
stant review, adding new security features resulting from technological advances and discarding those that are no longer
relevant for the industry. 
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11. Iridescent ink
A brilliant ink that changes colour
when the banknote is tilted. The ink
can be applied in a stripe and display-
ing an image. 

12. OVI ink
Printing with optically variable ink (OVI),
implies it will change colour when the
banknote is tilted. Its effect is increased
when the whole surface is covered by
a layer of this ink applied in silkscreen
printing.

13. SPARK ink
A particular type of OVI ink which
changes colour, containing magnetic
particles which can be oriented in such
way as to produce a dynamic colour
effect when the banknote is tilted. The
effect is increased when the whole sur-
face is covered by a layer of this ink
applied in silkscreen printing.

14. Optically variable devices (OVDs)
Images produced onto holographic ele-
ments which change form and colour
when the banknote is tilted. These are
anti-copying devices based on the light
diffraction principle, such as kinegrams.
OVDs can be stamped onto the sub-
strate in the form of a patch or stripe. 

15. Moiré variable colour
Feature that uses the latent image prin-
ciple. It produces a rainbow effect which
appears when the banknote is tilted. It is
performed by means of an offset print-
ing combined with an intaglio printing.

16. Microprinting
Printing of small characters that are not
visible to the naked eye but can be seen
through a magnifying glass. When print-
ed onto a banknote, it usually combines
characters in positive and negative.

17. Ultraviolet properties (UV)
These properties are incorporated into
the fluorescent pigments of the printing
inks which are not visible in daylight but
are visible under UV light. Ultraviolet
properties in banknote printing are
more striking when the substrate used
is non-fluorescent under UV light.

18. Fluorescent fibres
Fibres made of synthetic material and
differently coloured embedded into the
paper that are not visible in daylight but
are visible under UV light. Their length is
usually 3-6mm. There are certain fluo-
rescent fibres in which each fibre has
several colours. The fibres are incorpor-
ated onto the banknote in a random
way while elaborating the paper mass.

19. IR properties (IR)
These are incorporated into the pig-
ments of the inks. These are inks with
different infrared performance due to
different absorptions in that spectrum.
The IR characteristics are usually
applied combining transparent inks with
inks opaque to IR.

20. See-through register
Some elements of an image are printed
in offset on the front side of the bank -
note and the remaining elements of the
image are printed on the back. The
whole image with perfect coincidence is
visible when the banknote is held
against the light. This feature is also
known as ‘perfect register’ as it is print-
ed simultaneously on front and back
sides in register.

21. Structure of fine lines (moiré
effect)
Set of fine and narrowly printed lines
which produce an optical confusion,
named moiré effect, when reproduced
by copiers.

22. Rainbow printing
Offset printing that creates in the bank -
note an area with different colours that
are gradually mixed together to create
a rainbow effect.

23. Numbering
The serial number on each banknote,
which enables it to be identified. It is
usually printed in letterpress, naked eye
readable and may also be machine
readable if mechanically readable char-
acters are used. The ink usually incor-
porates magnetic properties.

24. Transparent window
Transparent area on a banknote on
which optical effects are incorporated
by applying various elements, such as
a blind-embossed image or an optical
device. It is used in polymer banknotes
and is beginning to be used in paper
banknotes too. In these, the window is
placed on a holographic band.

25. Microperforations
An image made up of a large number of
microholes in the paper, which
becomes visible when viewed against
the light. The microholes are drilled by
means of laser.

OPTICALLY VARIABLE FEATURES

VISIBLE BY MEANS OF A MAGNIFYING GLASS

ULTRAVIOLET AND INFRARED PROPERTIES

OTHER FEATURES
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Universalis cosmographia secundum Ptholomaei traditionem et Americi Vespucii alioru[m]que lustrationes.
Martin Waldseemüller, 1507. Treasures Gallery of the Library of Congress in Washington, D.C.
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