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By and large, central banks adopt a short mission; namely: maintaining the integrity of the currency. 

A more elaborated mission may include (Heinonen, 2012):  

• Maintaining the integrity of the currency by keeping currency counterfeiting under control; 

• Ensuring smooth and efficient cash supply; and maintaining sufficient quality of the 

circulating notes 

CENTRAL BANKS’ MISSION ON CASH 

In particular, central banks maintain the integrity of own currency considering four areas of interests 

as follows: 

• Security of Banknotes 

• Law Enforcement and Courts 

• Education and Training 

• Management of Cash Cycle 

THE FUNCTIONS OF CURRENCY DEPARTMENT 

The Ordinary Functions of Cash Management Entities revolve around the following aspects (BoI 

Currency Department, 2011): 

1)  Planning of Denominations 

a. Planning of Denominations 

Planning the appropriate denominations of banknotes and coins is essential as this 

will enable the public to carry out its cash transactions efficiently, and at the same 

time minimize the cost of issuing new currency.  

b. Designing banknotes and coins  

The Governor, assisted by specific committees determines the form of the currency 

(notes and coins). 

c. Acquiring/ Purchasing  (Printing of notes and minting of coins)  
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The supply of banknotes and coins is organized through tenders or in-house sourcing 

d. Issuing commemorative coins  

Commemorative coins are usually issued annually and for special occasions. 

e. Storage 

Banknotes and coins are stored and safeguarded in the vaults of the Central Bank.  

 

2)  Cash management 

a. Supply of Cash in Circulation 

Banknotes and coins are supplied to the public and end users through the banking 

and financial system regulating the surplus supply and demand of cash. 

b. Quality Control of Cash in Circulation 

Technical instructions and regulations are issued to manage the quality of the 

banknotes and coins circulating among the economy. Thus, the cash in circulation 

is sorted, counted, and physically checked for counterfeits and fitness. 

 

3)  Deterrence of Counterfeiting 

a. Prevention of Counterfeiting 

New updated characteristics on the market are researched and the feasible ones are 

documented and recommended so that genuine banknotes and coins are upgraded 

and better secured with several levels of security features. 

b. Fighting of Counterfeiting 

Fake banknotes and coins are detected, analyzed and tracked; accordingly anti-

counterfeiting actions are undertaken. 

c. Public Awareness 

All stakeholders are educated and actions are taken to enhancing the public’s 

awareness of the money security features. 
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THE NOTE CYCLE 

The usual life cycle of a typical 

note is illustrated here.  

The first stage in a note’s life is its 

design and printing. The Bank 

procures new notes from a 

commercial printer, then 

supplies them to the wholesale 

cash industry — commercial 

institutions that handle large 

volumes of notes. There needs to 

be a regular flow of new notes into 

circulation, both to replace 

notes that have become unfit for 

further use and to facilitate the 

stock of notes in circulation 

growing in response to public 

demand. 

The wholesale cash industry 

then puts the notes into public circulation — that is, to circulate around the blue sections of Figure 

1. Notes reach the public predominantly through ATMs and, once in circulation, can then be used 

in transactions. 

Some notes — especially lower denominations — will be used by retailers as change items in 

further transactions with members of the public. Other notes will be surplus to retailers’ 

requirements and they are likely to deposit them at a financial institution.  

In turn, financial institutions in receipt of such deposits will send surplus notes to industry cash 

centers at regular intervals. 

An institution in receipt of surplus cash has an incentive to pass on the physical cash, converting it 

into value in its bank account, thereby also relieving itself of the physical storage requirement and 

security risk. 

While in the industry cash centers, the notes are checked by passing them through sorting machines. 

If authenticated as genuine and of sufficient quality, they will be recirculated to the public. Some 

93% of notes acquired by the public are used notes that are being recirculated; the remainder is new 

notes entering circulation for the first time. 

Notes are likely to pass between the public, retailers, financial institutions and cash centers a 

number of times during their life. For example, a typical £20 note will circulate for four to five 

years — being sorted and recirculated around 25 times — before its quality has degraded to the 

http://www.gawab.org/
mailto:aba@gawab.org


     

ABA’s Vision:  

 

Knowing, sharing & influencing. 

Exceptionally. Always. 
 Know ‘n Grow 

 

Page 4 of 9 

www.gawab.org  aba@gawab.org  P. O. Box 62, Phillipsburg, NJ 08865, USA  

extent that it is no longer fit for circulation. At that point, or if a note design is being withdrawn, 

cash centers will return it to the Bank for destruction (Allen & Dent, Managing the circulation of 

banknotes, 2010).  

 

WHAT IS CASH SUPPLY? FINLAND AS A CASE STUDY 

Consumers rarely stop to consider how the cash they have in their possession circulates in society 

or what sort of systems are used to produce the services that facilitate the frictionless use of cash. 

Most people are aware that central banks enjoy a monopoly on the issuing of cash, but the 

management of cash – also referred to as maintenance of cash supply – at national level is a much 

less familiar issue. 

Maintenance of cash supply remains one of the basic functions of a central bank. This means 

responsibility for ensuring that enough authentic, good quality cash is circulating in society to meet 

demand.  

For instance; according to current practices, the distribution of labor in cash supply in Finland is 

that the Bank of Finland provides primarily wholesale services, with retail services being provided 

by private operators: banks, cash-in-transit companies, ATM companies and retail traders. In 

relation to cash supply, the Bank of Finland has no private retail customers or personal accounts. 

Another way of looking at this is that the Bank of Finland has defined its role as the procurement, 

issuing and recycling of cash, the destruction of damaged or discolored banknotes and the direction, 

coordination and supervision of private operators in the cash supply system. With regard to the 

recycling of banknotes currently in use, however, the focus is shifting more and more towards the 

private sector, which is at present responsible for around half of the banknotes to be returned into 

circulation after sorting. The Bank of Finland will accept as cash cycle companies only wholesale 

customers that meet specific criteria set by the Bank and sign a cash client agreement with it. 

There are certain basic aspects of the cash cycle that can be unambiguously classified as central 

bank tasks. In practice, the Bank of Finland cannot transfer these tasks to private operators. These 

include the issuing of coins and banknotes, the destruction of banknotes and, as the monetary 

authority, overall responsibility for cash supply. Participation in Euro system cooperation is another 

important part of the Bank of Finland’s tasks as a central bank (Syrjänen & Takala, 2010) 

TYPES OF PRINTING TECHNOLOGIES 

By and large, there are two types of banknote printing machinery: sheet and web machinery. Sheet 

presses are used by most of the printing works which produce euro banknotes. They are separate 

machines (see below), in contrast to web presses, which are fed with a continuous reel of paper and 

perform the different printing processes in one pass. Based on the EURO trainer’s guide 2010, the 

various sheet printing and foil/ patch application techniques are as follows (European Central Bank, 

2010): 
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 OFFSET PRINTING 

This process involves printing the offset designs on the 

front and back of the banknotes simultaneously. 

The printing plates transfer the ink to the paper via an 

intermediate offset cylinder. Offset printing involves a 

number of separate plates with different colors 

superimposed in close register to produce high-quality, 

clearly defined images. The background images on the 

front and all images on the back of the banknotes are printed in offset. 

 INTAGLIO PRINTING 

With intaglio printing, the ink is poured into grooves 

engraved on the plate. When the plate comes into contact 

with the paper, the ink is forcibly transferred onto the paper 

to produce raised print. Intaglio elements are printed on the 

front of the banknotes only. Raised print can only be found 

on the front, e.g. in the window or 

doorway. 

 SILK-SCREEN PRINTING 

On a silk-screen printing machine, the ink is passed 

through the open sections of a stencil. The glossy stripe 

and the color- changing number are printed this way. 

 

 LETTERPRESS PRINTING 

The banknote serial numbers are printed with the aid of 

numbering boxes. 
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 FOIL APPLICAT ION 

The hologram stripe or patch is hot-stamped onto the 

banknote paper. 

 

 

 

 

BANKNOTE SECURITY 

Countries around the world make use of various banknote security measures. These are all intended 

to make it more difficult to create counterfeit money. This allows banks, retail establishments and 

customers to verify that the money they receive is legitimate.  

Generally, banknote security includes everything from the type of paper the money is printed on to 

the variety of ink used. Special features such as holograms, foil, and embedded features such as a 

watermark or strip that can be viewed when the banknote is held against the light also increase 

security. 

A special type of durable paper is commonly used for banknote security, not just to ensure the 

money holds up when it is stuffed in a pocket or wallet, but to make it more difficult to reproduce.  

The inks and colors chosen for the printed bills are also some of the most basic types of banknote 

security; some countries will use shiny or reflective inks, and will use specific color gradients to 

make it more difficult to reprint them realistically, since the colors will change gradually throughout 

the entire bill. Other technologies may include motion and mobile optically variable devices, fibers, 

or magnetics.    

Many banknotes will include portraits of notable people in the country.  

Another example of banknote security, then, is adding hidden features or special notations to the 

portraits. These features are often miniscule and virtually impossible to see with the naked eye, and 

therefore very difficult to reproduce. Even if these features are not included in a portrait, they are 

often included elsewhere on the bill. 

Metallic inclusions or holograms are also incredibly difficult to reproduce, and are found more and 

more frequently on banknotes. These are embedded in the bill. Also embedded may be a strip that 

can only be seen when the bill is held up to light or exposed to UV (Conjecture Corporation, 2012). 
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Ultraviolet light in a nutshell 

Ultraviolet radiation (UV) comes naturally from the sun. There are also some manmade lamps and 

tools (welding tools, for instance) that can produce UV radiation. For most of us, however, the sun 

is the primary source of UV.  

UV is divided into at least three different categories based on wavelength:  

• UVA wavelengths (320-400 nm) are only slightly affected by ozone levels. Most UVA 

radiation is able to reach the earth's surface and can contribute to tanning, skin aging, eye 

damage, and immune suppression.  

• UVB wavelengths (280-320 nm) are strongly affected by ozone levels. Decreases in 

stratospheric ozone mean that more UVB radiation can reach the earth's surface, causing 

sunburns, snow blindness, immune suppression, and a variety of skin problems including 

skin cancer and premature aging.  

• UVC wavelengths (100-280 nm) are very strongly affected by ozone levels, so that the 

levels of UVC radiation reaching the earth's surface are relatively small.  

The effects of UV radiation on earth's ecosystems are not completely understood. Even isolating 

the effects of UVA versus UVB is somewhat arbitrary. All UV radiation can be damaging. This 

knowledge has prompted many manufacturers of sun screen and sunglasses to offer products that 

protect against both UVA and UVB wavelengths.  

While humans can choose various courses of protection, for instance avoiding noon-time sun, plants 

and animals are not so fortunate. Studies have shown that increased UV radiation can cause 

significant damage, particularly to small animals and plants. Phytoplankton, fish eggs, and young 

plants with developing leaves are particularly susceptible to damage from overexposure to UV.  

Solar UV radiation levels are highest during the middle of the day. In total, almost half the daytime 

total UV radiation is received during the few hours around noontime. Clouds, as well as ozone, 

have a tremendous effect on UV radiation levels. However, cloudy skies generally do not offer 

significant protection from UV. Thin or scattered clouds can have minor impacts on UV and even, 

for a short time, increase UV what it would be on a blue sky day by further scattering the radiation 

and increasing the levels that reach the surface (World Meteorological Organization, 2012).  

What is UV Light? 

UV light, short for ultraviolet light, is light with a wavelength shorter than that of visible light, but 

longer than X-rays. This means electromagnetic waves with a wavelength between 400 nm and 10 

nm, with energies from 3 eV to 124 eV. UV light is more energetic than visible light and has a 

shorter wavelength, letting it penetrate more readily through obstacles. The "ultraviolet" in 

ultraviolet light references that UV light is beyond violet on the electromagnetic spectrum. Like 

other forms of electromagnetic radiation outside the visible spectrum, UV light is invisible, but it 

can be observed indirectly by the way it makes many other substances fluoresce in the visible 

spectrum.  
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In popular culture, UV light is primarily thought of as a party light because of the way it makes 

textiles and clothing, particularly white shirts, fluoresce brightly. "Black lights" are synonymous 

with UV light. These lights primarily produce light in the UV portion of the spectrum, but they also 

produce a slight violet glow. Special posters or other works of art are often created with the express 

purpose of fluorescing a certain way under a black light.  

UV light has many other applications outside of the party scene. It is frequently used in security. 

For instance, sensitive documents, such as currency, driver's licenses, credit cards or passports, have 

invisible symbols on them that light up only in the presence of UV light. These are difficult for 

counterfeiters to copy (Conjecture Corporation, 2012). 

What Is a UV Bulb? 

Ultraviolet (UV) bulb is a fairly generic term to describe most types of lamps capable of producing 

ultraviolet light. UV light is a short wavelength form of electromagnetic radiation which is generally 

invisible to the naked eye. It occurs naturally in sunlight and is generated artificially in electric arcs 

and ultraviolet lamps. Common UV bulb types include fluorescent tubes, black light, and gas 

discharge lamps. UV lamps have a wide range of uses including in medical and cosmetic treatments, 

pest control, security verification, and curing certain adhesives.  

Ultraviolet light features wavelengths of between 10 and 400 nanometers which places it in a higher 

frequency rang than that of violet light, hence its name. UV light occurs naturally in sunlight and 

also is generated artificially by electric arcs and specially designed lamps.  

There are several classes of UV bulb all having specific ultraviolet radiation characteristics such as 

UV-A, UV-B, and UV-C wavelengths. The most common of these are high pressure mercury or 

fluorescent varieties although several other types are available. These include xenon arc, metal-

halide, mercury-xenon arc, deuterium arc, and tungsten-halogen incandescent lamps. 

A UV bulb is typically made up of a glass envelope containing a pressurized mixture of inert gases 

and small quantities of mercury. This glass envelope also contains an electric filament coated with 

a carefully formulated and applied phosphor layer. When the bulb is energized, the inert gases 

transmit the charge to the mercury, causing a reaction in its atomic structure and the production of 

UV radiation. The phosphor coating effectively screens this radiation to allow certain wavelengths 

of UV light to be emitted based on the coating structure. Manipulation of the composition of this 

phosphor layer allows for very precise control of the volume and nature of the emitted UV light.  

These bulbs can be used for a variety of processes which rely on exposure to the various UV 

wavelengths. Common UV systems include medical and cosmetic treatments such as sun beds used 

for tanning and the treatment of eczema and vitiligo. Photochemotherapy used to treat psoriasis is 

a combination treatment involveing simultaneous exposure to psoralens and UV-A light. UV light 

is also a useful forensic investigative tool as it exposes the presence of bodily fluids such as blood, 

semen, and saliva irrespective of the surface deposited on. Shortwave UV-C light is also often used 

as to kill off bacterial such as E. coli and Giardia in drinking water by rendering the microorganisms 

unable to replicate. 

http://www.gawab.org/
mailto:aba@gawab.org


     

ABA’s Vision:  

 

Knowing, sharing & influencing. 

Exceptionally. Always. 
 Know ‘n Grow 

 

Page 9 of 9 

www.gawab.org  aba@gawab.org  P. O. Box 62, Phillipsburg, NJ 08865, USA  

A bulb of this kind is also used as an insect attractant device in bug zappers. Items printed or coated 

with several phosphorescent materials glow vividly when exposed to UV light and are used 

extensively as decorative accessories. UV light sources are also put to work in security verification 

devices capable of exposing otherwise invisible security features on holographic credit cards and 

bank notes. Emissions from a UV bulb can also remove programming from erasable programmable 

read only memory (EPROM) components. Many adhesives and potting resins also cure or harden 

when exposed to UV bulb light sources which allows for cure-on-demand flexibility in their use 

(Conjecture Corporation, 2012). 
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