
ATM Industry to Get off the 
Microsoft Merry-go-Round

In what must seem like a case of ‘deja-
vu’, Microsoft will soon be withdrawing 
support for Windows 7, the operating 
system to which most ATMS (95% of 
them) migrated just a few years ago 
following the withdrawal of support 
for Windows XP. They now have 
until January 2020 end to upgrade to 
Windows 10. 

The end of support for Windows XP in 2014 
was a major challenge for the industry, 
particularly as various security requirements 
– including the PCI-DSS standard which 
requires that device software always 
be kept up to date – could no longer 
be fulfilled, exposing ATM operators to 
significantly higher levels of risk (including, 
for example, liability for credit card fraud 
at their self-service systems). In addition, 
the new software required more powerful 
hardware, so upgrading ATMs proved a 
laborious, expensive process that involved 
replacing some ATMs entirely and updating 
the components in thousands of others one 
by one. 

Experts predict that the end of support 
for Windows 7 will not be so much of an 
issue, but the growing threat of cyber 
and malware attacks on ATM machines 

makes regular software upgrades even 
more essential for the continuing secure 
operation of ATMs. Hence discontinued 
security patches will lead to added 
vulnerability, and fees for non-compliance 
with PCI standards, for those that fail to 
upgrade in time.

Windows 10 is touted as one of the most 
advanced and secure systems from 
Microsoft in years, and includes built-
in security to detect and prevent cyber 
security threats. And Microsoft is including 
updates that are intended to provide a 
longer lifespan to this latest OS version. 

The ATM industry, however, intends to make 
this latest upgrade the last. It has formed 
the ATMIA Consortium for Next-Gen ATM 
Networks – a collection of more than 145 
industry organisations (including financial 
institutions, IADs and ISOs, payment card 
networks, ATM manufacturers, service and 
support providers, software developers 
and others) – who have pooled their 
expertise to create a shared, future-proof 
set of standards that will provide security, 
interoperability and reliability across the 
industry. Deployers will be able to use non-
Microsoft operating systems like Linux in the 
next gen architecture.

Crane to 
Close Swedish 
Printworks
Crane Currency, now part of 
Crane Co, has announced to its 
employees, Sveriges Riksbank and 
the Botkyrka municipality that it 
plans to close down its printing plant 
in Tumba, Sweden and centralise the 
company’s banknote printing in its 
new plant in Malta. The paper mill, 
design team and support functions 
will remain in Tumba.

‘A fierce competitive market in 
combination with existing infrastructure 
at the Tumba plant has forced us to 
present this difficult but necessary plan 
for Crane Currency’, said Annemarie 
Watson, President of Crane Currency. 
‘It is very sad to have our employees 
in Sweden submit this plan, but we 
are convinced that this is the right way 
forward for Crane Currency and our 
continued cooperation with central 
banks around the world’.

Approximately 18 months ago, 
Crane announced its plans to build 
a 13,000m² printing facility in Malta, 
representing an investment of $100 
million for the construction of the 
factory, the machinery and equipment. 

When complete, the factory will comprise 
three banknote printing lines and an 
annual capacity of 3 billion notes. 

Crane bought the Tumba paper mill 
and printing works from Sveriges 
Riksbank in 2002 and made significant 
investments to bring both up to state-
of-the-art standards. The printing 
works at the time of the acquisition 
was still using a narrow web press, 
greatly limiting the variety of banknotes 
it could produce. 
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BEP Pushes for Decision  
on New Facility 
The US Government Accountability 
Office (GAO) has recently published a 
report for the House of Representatives’ 
Committee on Financial Services on the 
options for and cost of a future currency 
production facility, as proposed by the 
Bureau of Engraving and Printing (BEP).

The BEP plans to produce 7.4 billion notes 
at its two facilities in Washington, DC and 
Fort Worth, Texas in 2018. 

The DC facility is over 100 years old and 
currency production takes place on different 
floors, whereas in the Fort Worth facility 
(known as the Western Currency Facility), 
which is less than 30 years old, production 
takes place more efficiently in a large, one-
level open space.

The BEP has explored two options for the 
future of currency production in DC – either 
renovating the existing facility or replacing 
it with a new, single story facility similar to 
the Texas facility that meets federal building 
security standards. Its preference is for the 
new facility, but also to repurpose one of 
its current DC buildings for administrative 
functions at a total estimated cost of $1.4 
billion. 

But while the BEP has the legal authority to 
renovate an existing facility, it does not have 
the authority to use its revolving fund to 
purchase land and construct a new facility. 
Consequently, it has to obtain approval to 
proceed with the new facility as part of the 
President’s 2018 budget proposal.

BEP officials have stated that if it does not 
receive this approval, it will revert to the less 
desirable and more expensive ($2 billion) 
option of renovation of the current DC facility.

Whichever option is chosen, the new 
facility will be designed to accommodate 
new, larger printing equipment that the 
BEP anticipates it will need over the next 
few years for security features that are 
being developed for the next generation 
of banknotes. 

The GAO was tasked with reviewing the 
BEP’s proposal, using its studies and 
cost estimates between 2010 and 2017, 
its strategic plans, and relevant BEP 
operations and production data, as well 
as workers’ compensation claims and 
manufacturing costs from 2013-2016. 

The GAO also reviewed employee staffing 
levels, research on currency demand, 
relevant statutes and regulations, visited 
both facilities and interviewed officials 
from the BEP, Federal Reserve and 
Treasury, along with the General Services 
Administration (GSA), which is responsible 
for helping federal agencies acquire and 
dispose of office space. 

Main findings
The GAO concluded that the BEP generally 
followed leading capital-planning practices, 
and its cost estimate for a new production 
facility partially met the characteristics 
of a reliable cost estimate, but had not 
undertaken sufficient sensitivity analyses, 
which identify a range of costs-based on 
varying assumptions. 

In response, BEP officials stated that they 
plan to follow the updated GSA guidance 
when updating this early stage estimate.

The BEP added that in order to stay 
ahead of worldwide counterfeiting trends 
and threats, amplified by ever-improving 
commercial and non-commercial printing 
capabilities, it has to recapitalise its 
production equipment and the DC facility. 

It also emphasised that the BEP is not an 
ordinary government agency requiring an 
ordinary government building, but a printing 
plant producing an iconic commodity 
trusted worldwide! 

The studies it has undertaken for over a 
period of time show clear and justified 
reasoning for a new production facility, and 
it says that its mission now is to secure a 
near term decision.

Crane invested in a new sheet fed 
line from KBA-NotaSys, enabling it to 
complete globally with the best commercial 
banknote printers. One of the company’s 
unique selling points after completion 
of the upgrade was that it was the only 
commercial company with banknote 
design, paper production and printing all on 
one site.

The Riksbank established the Tumba facility 
in 1775 to produce banknote paper and, 
later, banknotes.  

It would seem that they were taken by 
surprise by the announcement. ‘There is 
banknote history that goes to the grave,’ 
said Tomas Lundberg, Press Officer at the 
Riksbank. 

According to Anders Blomberg, Managing 
Director of Crane AB, negotiations 
with trade unions have begun and 170 
employees have been notified. 

Swedish Printworks (continued)



People in the 
News
Yi Gang has been appointed the 
Governor of the People’s Bank of China. 
Previously a Deputy Governor, he 
replaces Zhou Xiaochuan.

The Indonesian parliament has 
confirmed Perry Warjiyo as the next 
Governor of Bank Indonesia. He takes 
over from Agus Martowardojo, whose 
five-year term ends this month.

The Bank of England has announced 
that Sarah John will be the next Chief 
Cashier and Director of Notes. She has 
worked at the Bank since 1999 and 
has undertaken a wide variety of roles 
in relation to monetary policy, financial 
stability and market. She takes up the 
new role on 1 June, replacing Victoria 
Cleland, who has been promoted 
to Executive Director for Banking, 
Payments and Financial Resilience.

Michael D Hayford has been named 
as the new CEO of NCR Corporation, 
and Frank R Martire the new Executive 
Chairman. They replace Bill Nuti, who 
announced his retirement in March, and 
will serve as Chairman Emeritus.

The private investment firm Lindsay 
Goldberg, a specialist in family-
owned and founder-led companies, 
has appointed Stephen DeFalco, 
former CEO of Crane & Co, as a 
partner. Lindsay Goldberg was a 
major investor in Crane and – together 
with the family – appointed Stephen 
to the position of CEO in 2011, the 
first external candidate to take on this 
role in the company’s history. He led 
the successful sale of Crane & Co to 
Crane Co, and left when the deal was 
completed earlier this year. 

The International Association of 
Currency Affairs (IACA) has three new 
Board members – Gianni Santoro 
of SICPA, Beat Grossenbacher of 
the Swiss National Bank and Dahlia 
Luna of Bangko Sentral ng Pilipinas 
(BSP). They replace Bernhard Imbach 
of CCL Secure, Cindy Scotland of 
Cayman Islands Monetary Authority 
and Andy Suratos of BSP. The other 
Board members include Tim Driscoll of 
Authentix, Wolfram Seidemann of G+D 
Currency Technology, Richard Wall 
of the Bank of Canada and Douglas 
Mennie of Cummins Allison. 
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BCA Opens Automated Cash Centre
The PT Bank Central Asia (BCA), one of 
the largest private commercial banks in 
Indonesia, opened its latest cash centre 
in April in Jakarta. 

Over 3,600 m², the cash processing 
center was designed and equipped by 
G+ D Currency Technology, and the fully 
automated solution comprises hardware, 
software, control systems and other 
components in and outside of the cash 
room, as well as in the safe. All functional 
areas are digitally connected through a vault 
management software, Compass VMS. The 
fully automated high-base storage has a 
capacity of 120 million notes.

At full capacity, the cash center is designed 
to process up to 12 million notes per 
day and can service up to 1,500 ATMs. 
Currently, equipped with three BPS M5 and 
three BPS C4 systems, it processes up to 5 
million notes per day. 

‘In future, we plan to have a total of seven 
BPS M5 and six BPS C4 to cover 12 million 
notes per day’ stated BCA. ‘This is not 
only the most efficient, secure and almost 
fully automated commercial cash centre in 
Indonesia, but the world over.’

BCA, which was founded in 1957, manages 
an estate of more than 17,600 ATMs and 
1,200 branches. It had assets of 750,000 
billion rupiahs in 2017 and employs around 
250,000 people. 

Record Profits for Canadian Mint

The Royal Canadian Mint (RCM) has 
published its 2017 financial results, 
reporting a drop in sales, but an increase 
in profit. Revenues were down by 36% 
to C$1.69 billion, due to lower overall 
global market demand for bullion 
products. But profit before tax and other 
items was up by 43% to C$43.9 million. 

Sales of numismatic products increased in 
2017 on the success of the Canada 150 
program, resulting in an increase in revenue 
to C$25.7 million. The program involved 
the issue of a series of specially-designed 
coins to mark the 150th anniversary of 
confederation, with the design selected 
from thousands submitted by Canadians 
who took part in a national contest entitled 
‘My Canada, My Inspiration’. 

The Canada 150 program, combined with 
reduced availability of recycled coins, 
resulted in increased Canadian circulation 
coin production of 560 million pieces, 
up from 533 million in 2016, and a 3% 
increase in revenues to C$104.1 million. 

This figure includes revenues from the 
Alloy Recovery Program (ARP), which 
fell from C$11.2 million in 2016 to C$6.7 
million in 2017. . The decrease in recycled 
coins was due to the removal of recycling 
kiosks from financial institutions, resulting 
in reduced access to coins for recovery – 
with volumes less than half in 2017 than in 
the previous year. 

Shipment of 1.52 billion foreign coins and 
blanks to 14 countries was marginally 
lower than 2016, but resulted in marginally 
higher revenue from the Foreign Circulation 
business of C$63.9 million. In 2017, the 
RCM secured 10 new production contracts 
for 1.4 billion coins. 

‘Profits were up and the Mint is on solid 
financial ground, thanks to our dedicated 
employees who carry out the Mint’s 
mandate and business strategy with 
enthusiasm,’ said Sandra L Hanington, the 
RCM’s President and CEO. ‘Strong results 
in our attractive and innovative collectible 
coins as well as our foreign business 
helped offset a softer global market for 
bullion in 2017’. 
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News in Brief
Landqart Streamlines 
Security substrate producer Landqart has 
announced it is streamlining its product 
range to focus on banknote and passport 
substrates. At the same time it is reducing 
its costs with various measures, including 
the dismissal of 55 of its 280 workers. 
The company said in a press release that 
the decision is due to overcapacity in the 
international market and the associated 
competitive intensity, as well as the 
suspension of a major order. 

‘Landqart is facing an insufficient capacity 
utilization [situation] and a more difficult 
market environment. With the suspension of 
a major order, around 30% of the revenue 
budgeted for 2018 has been eliminated’, it 
stated. 

The major order refers to a contract placed 
for Indian banknotes with Landqart, as 
well as several other papermakers, which 
was unexpectedly pulled last Autumn. 
The suspension resulted in a sharp drop 
in revenues and liquidity for the company, 
resulting in its sale to the Swiss National 
Bank to guarantee production of the 
substrate for the new Swiss series. 

At the time of the acquisition, the SNB 
stated that it planned to inject CHF 
5-15 million into the company, but that 
restructuring would still be necessary. 

SUZOHAPP Buys  
Coinco Lines
SUZOHAPP – which provides software and 
hardware for cash handling automation 
and self-service solutions – has acquired 
the primary currency and cashless 
product lines of Coin Acceptors Inc, more 
commonly known as Coinco, a Missouri-
based manufacturer of payment solutions 
for the vending industry, including coin 
changers, bill acceptors, note recyclers and 
card readers. 

According to SUZOHAPP, the acquisition 
of the Coinco product lines is an important 
one, allowing it to provide its vending 
customers with a more complete, 
technology-driven global product offering. 
‘Under the leadership of Jack Thomas, 
Coinco earned a strong reputation in 
the marketplace for delivering innovative 
and reliable payments solutions. We look 
forward to carrying on that legacy,’ said 
Drew Scielzo, SUZOHAPP CEO.

As part of the acquisition, SUZOHAPP has 
also hired key commercial, engineering 
and operational employees from Coinco 
in order to support to all new and existing 
customers. One such employee is Ron 
Manne, who becomes SUZOHPP’s new 
Vice President of Sales and Marketing for 
the CoinCo brand. 

SUZOHAPP’s portfolio includes cash 
deposit, recycling, processing and payment 
systems, as well as a broad range of 
self-service component technologies. It 
has grown rapidly in recent years, mainly 
through the acquisition of companies such 
as Comestreo, Currenza and, in 2015, the 
coin processing and handling specialist 
Scan Coin. 

UOB Sells Wholesale 
Banknote Business  
to Travelex
United Overseas Bank Limited (UOB) has 
entered into an agreement with Travelex 
Currency Exchange to sell certain assets of 
its global wholesale banknote business in 
Japan, Hong Kong and Singapore (where 
it is headquartered). The assets include 
UOB’s proprietary banknote software, 
together with the licence and lease for vault 
premises in Hong Kong and Singapore.

Completion of the sale is expected to 
take place in the third quarter of this year 
and, for UOB, will mark its exit from the 
business, which – despite its holding 
a licence for the Federal Reserve’s ECI 
(Extended Custodial Inventory) program 
– the organisation says is not a long-term 
strategic focus. 

Travelex had sales of £786 million in 2017, 
of which its wholesale banknote business 
accounted for £51.7 million. It offers bulk 
foreign currency to customers around the 
world, predominantly in Europe, Africa, 
North America and Asia Pacific, supported 
by 18 multi-currency cash processing 
centres. 

According to the company, the acquisition 
builds on the scale of its wholesale supply 
chain platform and enhances its ability 
to meet customer foreign exchange 
requirements in Asia and across the globe.

ATM Associations  
Sign MOU
The ATM Industry Association (ATMIA) and 
the ATM Security Association have signed a 
Memorandum of Understanding (MoU) for a 
closer relationship.

According to the two organisations, the 
cooperation agreement will foster joint 
coordination of security related activities 
for the worldwide ATM industry, formalise 
mutual interaction and reinforce the existing 
relationship at the working and strategic 
level. 

One goal of the business collaboration is 
to develop a roadmap for detailed security 
threats analysis as a basis for future crime 
prevention in the ATM industry. 

Mike Lee, CEO of ATMIA, said: ‘it is more 
important than ever for the ATM industry to 
be united in the area of security to protect 
ATMs from a greater and rapidly evolving 
range of attacks.’

Uwe Krause, President of the ATM 
Security Association (which was set up 
in 2014 by Diebold and Wincor Nixdor, 
before the former bought the latter) 
added: ‘joining forces with the ATMIA 
will strengthen our way to create a global 
network throughout the ATM provider 
chain, enhancing security.’ 

Portugal and Ireland Find 
Solution for Euro Coins
The Bank of Portugal is reported to be 
buying 1 and 2 euro cent coins from the 
Central Bank of Ireland, which is phasing 
out the two denominations. In return, it is 
selling €2 euro coins back to Ireland. 

In 2017, it bought 272 million 1 and 2 cent 
coins, and sold 2.1 million €2 coins. 

According got the Bank of Portugal, the 
exchange was agreed last June. ‘It was 
the biggest logistical operation in currency 
terms since the introduction of the euro 
and the withdrawal of the escudo’, a local 
source said. 

Ireland began to withdraw its 1 and 2 cent 
coins in 2015. The lower denomination 
coins remain popular in Portugal, however, 
but every year thousands disappear from 
circulation, either lost or hoarded.

At the same time, large numbers of €2 
coins enter Portuguese circulation via 
tourism. These are not so popular with the 
Portuguese, so end up being stockpiled at 
the Bank. 

The solution appears to be a happy one 
for both sides, and may become more 
permanent – albeit one way – if the Central 
Bank of Ireland proceeds with plans to stop 
producing its own euro coins. 
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What’s Happening to Banknote  
Issuance Patterns Around the World?
Banknote issuance patterns have been 
the subject of recent studies performed 
by both De La Rue and the Reserve 
Bank of Australia, each showing 
increases in the volume of cash in 
circulation around the world.

What’s happening 
to banknote 
issuance patterns 
around the world? 

In De La Rue’s latest issue of its magazine 
Insights, the company has focused on 
banknote issuance patterns compared to 
cash in circulation and draws data from 
central banks and its own DLR Analytics® 
resource. 

The article claims that the global volume 
of notes in circulation continues to grow, 
with 170 billion new notes being put into 
circulation every year (equivalent to 3% 
CAGR over the last 10 years), but that 
regional patterns show distinct differences. 
New note issue rates in Europe and CIS 
show a slight decline, are flat in North 
America but growing in Africa, Asia, Latin 
America and the Middle East. 

However, in comparison, cash in circulation 
continues to grow in all regions. De La Rue 
attributes this lack of correlation between 
issuance rates and cash in circulation to a 
number of factors:

a Variations in note life caused by different 
specifications, fitness standards, 
environments, circulation policy.

b Changes in clean note policy by central 
banks which impacts the rate at which 
new banknotes are issued to replace unfit 
ones.

c New designs and new denominations, 
which impact the circulation volume and 
can create notable spikes in rates of 
issuance without a corresponding spike in 
cash in circulation.

d Changes in purchasing power of a 
denomination, which will lead to changes 
in its lifespan.

e Issuance dates – random or reactive 
issuance of new banknotes makes the 
data unpredictable.

To help central banks with their forecasting, 
De La Rue has identified three different 
type of issuance pattern based on the DLR 
Analytics data:
 Regular issuance – characterised by 
predictable monthly activity, with only 
minor fluctuations and predictable 
seasonal demand. This results in stable 
demand and more accurate forecasting.

 Event-driven issuance – this describes 
countries where high volumes of new 
notes are issued to mark a particular date 
(eg. Eid or Chinese New Year) and then 
the issuing authority re-issues the notes 
for the remainder of the year. In these 
circumstances issuance and destruction 
policies can significantly impact banknote 
lifespan, and different forecasting models 
are required to take into account events 
that occur at different times each year.

Sporadic issuance – applies to countries 
where banknote demand drivers are less 
evident and therefore demand less easy 
to accurately forecast. Typically, but not 
exclusively, this type of issuance is found 
in countries with lower volumes of cash 
in circulation.

De La Rue claims that, while banknote 
issuance continues to grow, there are 
often year on year fluctuations and with 
significant regional variances. There is no 
clear correlation between issuance volumes 
and cash in circulation, which underscores 
the need understand the different types of 
issuance pattern and policy in a country 
when forecasting banknote demand.

High denomination issuance
The study by the Reserve Bank of 
Australia (RBA) looks specifically at high 
denomination banknotes in Australia, 
Canada and the UK. In these countries, 
such banknotes – including the A$100, 
C$100 and £50 – have increased at an 
above-trend rate in recent years. 

According to RBA researchers, it appears 
that a key driver for the increased demand 
in high value banknotes, experienced by 
the central banks of all three countries, is 
overseas demand. Evidence gathered by 
the RBA suggests that the highest value 
banknote for each of the three countries 
accounted for the majority of currency 
sent abroad. 

In particular, demand for both the A$100 
and C$100 by Asian countries, largely 
Hong Kong and Singapore, has been 
significant. For example, between 2011 and 
2016, 80% of foreign shipments of C$100 
banknotes were sent to Hong Kong, an 
increase of 20% compared to the previous 
five year period. Cash shipments made 
from Australia to Hong Kong and Singapore 
during 2016 were equivalent to 6% of all 
A$100 banknotes in circulation. 

Other drivers that have caused an increase 
in the demand for high value banknotes 
include domestic transactional use and 
store-of-value, as well as the introduction of 
policies by government and central banks, 
as witnessed by Canada and the UK which 
each issued a new high value note in 2011.

In Canada, the new C$100 was issued at a 
much faster rate than the return of the old 
version. In the UK however, there was a 
sharp drop in the demand for the new £50 
following its release. Another drop was seen 
in 2014 when the Bank of England removed 
the legal tender status of the old £50 note, 
possibly due to people exchanging the old 
note for electronic balances. This was not 
seen in Canada, as the Bank of Canada 
does not have the power to withdraw a 
banknote’s legal status. Policies such as 
these are thought to have a transitory effect 
on high value banknotes in circulation.
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Building a Digital Bridge Between 
Technologies and Players in the Cash Cycle 
In an increasingly digitalised world, 
central and commercial banks require 
new and smart solutions, and intelligent 
automation is the key to more efficiency 
in the cash cycle. So says Wolfgang 
Kneilmann, Head of the Currency 
Management Solutions division and 
Member of the Management Board at 
G+D Currency Technology. Currency 
News spoke to him, about challenges 
and solutions in times of disruption and 
changes in the industry.

Q: First, with the new structure 
implemented at G+D last year, can you 
briefly describe Currency Management 
Solutions?

A: Currency Management Solution is a 
division of G+D Currency Technology, 
and a market leader in its field, focusing 
on banknote processing systems and 
intelligent automation technology, cash 
management software, data analytics 
and digital solutions. We also specialise in 
lifecycle services, project planning and plant 
engineering (for paper mills, foil plants and 
printworks, as well as cash centres), along 
with corresponding managed services. 

Q: How do changes in technology impact 
central banks today?

A: Central banks are increasingly delegating 
tasks and functions in the cash cycle to 
other players, such as commercial banks 
and cash-in-transit companies. Smart 
technology helps central banks to retain 
control and visibility even when they no 
longer directly handle these tasks. 

Q: What are the tasks central banks are 
delegating?

A: There is a strong pressure on cost in 
the cash cycle. It is therefore imperative to 
increase the efficiency through intelligent 
automation, one of our main areas of 
competence. When central banks delegate 
the management of cash centers, intelligent 
automation increases productivity, ie. 
higher throughput, and security through the 
reduction of manual handling. 

Q: Can you provide some examples of 
the kind of intelligent automation you are 
suggesting?

A: Sure. We are focusing on several areas. 
Some of the points listed below are already 
operative; we are working on the others:
 eliminating manual handling: using 
intelligent cash trays, right from the point 
of collection through processing at the 
cash centre, helps minimise the number 
of times currency is physically handled. 
Combined with automated loading and 
packaging systems, they offer a huge 
improvement in efficiency and security;

 predictive maintenance: automation tools 
that analyse throughput and ensure that 
any equipment processing high volumes 
is receiving regular maintenance before 
causing a service interruption;

 fitness simulation: we simulate various 
scenarios and, based on the results, 
fine tune our systems and software to 
guarantee maximum output;

 shredder prediction: using data analytics, 
we will be able to predict nationwide cash 
usage. This helps with long-term planning 
of capacities.

Q: How can the industry continue to 
improve efficiency in the cash cycle?

A: Together with our customers! That is the 
first part of the answer. Solution providers 
such as G+D Currency Technology, 
working together with our customers, are in 
a great position to identify and then design 
new solutions for improving efficiency. 

Collaboration is one of our key values. We 
have been facilitating this collaboration with 
design-thinking workshops and by using 
agile methods in system development. 
They help us to enhance transparency 
and improve interdisciplinary collaboration 
on projects, also with customers, and to 
increase flexibility when handling changing 
requirements.

Q: What is the second part?

A: Digitalisation and data analytics. It is 
our vision to build a digital bridge between 
technologies and all relevant players in the 
cash cycle. Large amounts of data are 
being gathered by our systems, in cash 
centres, around cash centres, in the whole 
cash cycle.

Data analytics will help us connect the 
dots and pinpoint where in the cash cycle 
solutions can be implemented that bring 
value to the players, and, coming back to 
your first question, enable central banks to 
retain control.

Q: G+D has been in this business a long 
time. How do you keep the focus on 
innovation?

A: Innovation is in our DNA. We regularly 
host think tanks to bring together the 
brightest minds from across the globe to 
solve problems and brainstorm new ideas. 

We also have an initiative at G+D called 
advance52, which acts as a catalyst for 
prototyping new digital technologies and 
business models. We have always been a 
driving force for change and at the forefront 
of technology. From our beginnings 
as builders of ‘machines’ to the most 
sophisticated high-tech processing systems 
and software, services and solutions for the 
whole cash cycle. 

We have had a really successful 2017, with 
a sizeable increase in revenue, and will 
continue to grow. Which allows us to invest 
accordingly. We spend €120 million of our 
annual budget on R&D and we currently 
hold over 3,900 active patents. 

Q: So what’s next on your agenda?

A: There are many exciting technologies 
which I believe will further enhance the 
efficiency of central banks. Some of 
the most interesting include the use of 
augmented reality in cash centres, data 
lakes and artificial intelligence in order to 
enable even better control and planning 
of capacities, the use of blockchain 
technology for central bank transactions 
and digital currencies.

Working closely with the central banks, we 
are confident that together we will be able 
to continue optimising the cash cycle – for 
the benefit of users and partners in the 
cash cycle alike.

Wolfgang Kneilmann.
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Joining Forces: Bright Future for Ink Companies
In February, Sun Chemical – part of DIC 
and the world’s largest manufacturer 
of inks and pigments – announced 
the acquisition of Luminescence, a 
family-owned specialist in security 
inks and related products. Currency 
News caught up with Stefaan d’Hoore 
of Sun Chemical and Nick Cooper of 
Luminescence at the recent Intergraf 
Security Printers Conference in Dublin, 
to find out more about the rationale for 
the acquisition, and what it means for 
the two companies going forward. 

The combined Sun Chemical and Luminescence 
team with, centre back, Stefaan d'Hoore and, to his 
right, Nick Cooper.

Q: First of all, a preliminary observation from 
the two of you on the acquisition. 

NC: Luminescence has been around a long 
time now, 31 years with a lot of success 
over that period, and we intend to become 
stronger in the market together with our 
new owners.  Most of our turnover – 60%  
– now comes from banknotes and we 
wanted the global strength Sun Chemical 
bring to enable us to compete toe-to-toe 
with our main competitor.  

SdH: There will be many advantages to 
this. The European Central Bank is a good 
case in point. We are an accredited supplier 
for offset and other inks with two plants – 
one in Thourotte in France and the other in 
Zandaam in the Netherlands as a back-up – 
and now supply a number of printers for the 
euro, but it is a long process and would be 
very complex for Luminescence to become 
accredited. This is the sort of area where it’s 
easier for us, as a large company with the 
administrative structure and resource, than it 
would be for Luminescence on its own. 

We also have a presence worldwide, 
which can be put to good use for 
Luminescence’s experience and products. 
That said, we will be keeping the 
companies separate, but both will be able 
to draw on each others’ strengths. 

In our case, we are very strong in pigments 
and have a number of advanced materials, 
so there is plenty of new technology coming 
through that will link into the security 
business for Luminescence. 

Q: When did Sun Chemical decide to make 
this acquisition and why?

SdH: DIC/Sun Chemical is an $8.5 billion 
company that operates in many mature 
or even declining markets. So, they want 
to invest in growth markets and security 
has been identified as one such market. 
To grow in such markets, you either do 
it yourself or you do it by acquisition. We 
started looking around two years ago, and 
Luminescence was top of our list. 

We are still looking at other opportunities 
– in new technologies, features, pigments – 
so there may be more acquisitions to come. 

Q: And from Luminescence’s perspective? 

NC: Over the last 30 years, we have had 
many offers, but it was never the right time 
or the right company. It wasn’t done for 
financial reasons but, because we have 
taken the company as far as we can, we 
believe that it will enable Luminescence 
to reach its full potential. We need more 
help on the sales and marketing side 
and Sun Chemical is really going to help 
there – particularly in dealing with larger 
organisations that want the security of 
dealing with an organisation of a similar size. 

I'm excited about the new possibilities 
this creates, and our staff are happy 
too. A problem with being a small 
family-owned company is that career 
opportunities are limited. Now that we 
are part of Sun Chemical, there will be far 
more opportunities for people to progress 
their careers.

Q: You have already stated that 
Luminescence will continue to operate 
more or less independently. In that case, 
where will the synergies be as a result of 
this acquisition? 

NC: Mainly in technology and R&D. For 
example, we were talking to customers just 
today who are looking at LED curing, and 
that is something that Sun Chemical has 
been working on for years, so we absolutely 
want to tap into their experience. 

However, it will something of a one-way 
flow – they want to keep the security part 
of our knowledge secure, they don’t want 
to put it onto their global IT system. So, 
while we will keep our operating systems 
and processes separate, we can certainly 
borrow from their technology and fields of 
expertise to improve what we can offer. 

Q: To what extent do your portfolios 
overlap or duplicate each other, versus 
complementing one another? 

SdH: We have spent the last couple of 
months, and will be spending the next 
couple of months as well, seeing how 
the portfolios fit together. There is some 
duplication, and both companies are 
looking at ironing those out. 

An example is IR up-converters, which 
both companies offer. We have got to see 
which one is the best and if there are any 
opportunities to streamline the range. 

NC: Some of our technologies will be better 
than those of Sun Chemical, and vice versa.  
Together we will be able to select the best 
raw material and finished ink options to give 
the best levels of cost efficiency and quality. 

Another example of complementary 
products is intaglio along with offset 
inks. We are stronger in the former, and 
I’m sure that that is one of the reasons 
that they bought us. They have the euro 
accreditation for offset inks. So, we want to 
work together to get the same accreditation 
for intaglio ink as well. 

SdH: Both companies are also active in 
digital inks, and Sun Chemical has an inkjet 
division, with some very good features. 
Although the industry has been reluctant 
to embrace digital print because of the 
impression that inkjet is accessible to the 
general public, we both see opportunities 
in this sector – most likely in the realm of 
covert or marking systems. 

Q: In term of technical development, what 
are your priorities now? 

SdH: We are interested in new overt 
features, that will provide alternatives to 
what already is on the market. We see 
great trends as well in polymer, which we 
know and understand as a substrate very 
well thanks to our experience with similar 
substrates in the packaging market. 

Another area which sounds less interesting 
but which is still really important is 
productivity and efficiency. There is over-
capacity in the market, and price is key – so 
helping printers to work more efficiently – 
for example, in reduced drying times, which 
our inks offer, and less waste – is very 
important. And we have a lot of experience 
working in the commercial sector, where 
every cent counts, so we can help security 
printers along the same path. 

Q: Between you, you can offer the full 
range of security inks, along with coatings, 
pigments, sensors, reading devices etc. 
What’s next? 

NC: I think the industry needs an alternative 
supplier at that top level for banknote inks, 
and we are now perfectly positioned to be 
that alternative. 
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Mexico’s Computer-Assisted Visual Perception 
Method to Aid Banknote Design
In March we featured studies of 
banknotes based on perception analysis 
from both the Dutch and Spanish central 
banks. The three studies from the 
former were based on the perception of 
people to banknotes or features through 
answers to questions, while the Spanish 
study used analysis by digital methods 
to interpret views or preferences.

In this issue we feature a study by the Bank 
of Mexico, who – like the above – also 
presented at the Optical Document Security 
conference in San Francisco in January. 
The Bank’s work differs from the Dutch and 
Spanish studies in that is doesn’t directly 
involve people’s views but is a computer-
based analytical system that simulates how 
people would respond. 

Like the other studies, the objective 
of the Mexican computer-assisted 
visual perception system is to ensure 
that banknotes have a high degree of 
acceptance and functionality among users. 
Their system focuses on design as the first 
step to achieve this. 

The principle adopted is that developing 
the best design requires more than just 
aesthetics and a cluster of security features 
– it requires functionality in circulation. 
Therefore the design should be driven by 
robust guidelines, methodologies and tools 
determined by experts who have a more 
complete view of the requirements. This 
group should provide the necessary tools 
in order that those making the decisions do 
so with meaningful information.

The Bank of Mexico took the view that the 
guidelines for designing new banknotes 
were, in order of importance:

1 Functionality – ease to use (denominate, 
authenticate);

2 Security (hard to replicate);

3 Durability (withstand circulation for a 
reasonable time);

4 Process ability (easy to produce and 
inspect);

5 Identity (people feel identified with it);

6 Aesthetics. 

They noted that the most relevant 
properties should be the easiness to 
denominate and authenticate during a 
transaction over its entire lifetime, ie. a 
banknote must allow the user (human or 
machine) to make the decision whether 
to accept it or not in a very short period 
of time, and in the human case, under 
stressful conditions. 

As yet, there is no model that describes 
the ideal banknote design and functionality 
– the final choice is usually determined 
through experience and experimentation, 
taking into account the environment in 
which it circulates. 

The real information regarding the 
behaviour of a banknote, in particular its 
functionality, can only be obtained from 
volume production and circulation – which 
is generally not practical for a new note or 
series due to risk and cost.

Pre-production testing 
One way to minimise risk is to produce 
sample notes and to use focus groups, 
surveys, eye tracking and other perception 
studies, generally referred to as pre-
production testing. 

This method does produce valuable 
information for considerably less cost and 
time than issuing an untested new note 
or series and greatly reduces the risk of a 
poor result, but it is both time consuming 
and costly. In addition, features of the new 
note(s) will be disclosed, creating a potential 
security risk. 

Ideally, therefore, pre-production testing 
should be used at the end of the design 
process to confirm or modify the design 
and not at the beginning of, or during, 
the process. 

The challenge for the Bank’s research team 
was to produce a method of developing 
and virtually proving a design or designs 
before pre-production testing, and to take 
the most advantage of focus groups, 
surveys or perception studies by using 
them as one-time fine-tuning tools. 

The proposed solution – simulation
The research team sought to develop a 
method to simulate the complex interaction 
between banknotes and the human 
mind through human senses, without 
actually involving humans. The proposed 
method should be able to consider a set 
of measurable characteristics that are 
known to be correlated with a banknote’s 
performance in circulation, and ideally 
enable designers to generate and test 
experimental or new ideas and so improve 
the design(s) to the extent it is ready for pre-
production testing or even issuance. 

The chosen solution was computer 
simulation for visual experimentation, 
with a system that outputs the circulation 
performance assessment and public 
perception, the only input being the design, 
materials and security features considered 
for a banknote. 

This solution would allow designers 
to quickly explore some new ideas for 
banknotes without having something 
finished or printed, with the added 
advantage that confidential information 
relating to the new series is not disclosed 
outside of the working group.

Fig 1: Simplified model of a hand to hand transaction: what can be perceived at 
each step? Time increases from left to right and as the transaction progresses 
the amount of information available to the receiver also increases. At any given 
moment in time the receiver could abort the inspection process when it feels has 
enough information to take a decision.

Fig 2: Construction of the attention regions. The banknote is scanned for 
attention grabbing regions, creating a contrast map, which is used as the 
simulation for fixations. The last step involves accounting for the competition of 
all zones against each other for attention. In this particular image, the attention 
map for impairment level 8 is shown.
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Recognising that computer simulation is a 
vast and complex field, the research team 
concentrated on the three most important 
guidelines – functionality, security and 
durability – noting that these properties 
are directly related to human attention 
(and in particular visual perception) and 
machine inspection. 

The work focused on simulating human 
visual perception process using a computer, 
supporting the view that counterfeiters 
settle for the lowest quality that allows their 
notes to be accepted. 

Visual attention simulation
Evidence indicates that to protect 
banknotes against counterfeiting, the user’s 
attention should naturally be directed to 
those areas with emphasis on security 
and denomination. Consequently, designs 
should set a visual navigation path for 
the user’s attention towards the relevant 
features. But, in order to achieve this there 
is a need to measure human attention on a 
banknote in a fast and repeatable manner, 
attention being the (behavioural and 
cognitive) process of selectively focussing 
on a single aspect of information.

Banknotes are generally complex images 
with many features, but this does not mean 
the features will be perceived in a conscious 
way. Consequently, the research aimed to 
provide a set of digital image analysis tools 
to assess banknote functionality through 
the measurement of visual attention to the 
important zones of a banknote. 

The decision was taken to use two 
approximations – ‘Bottom–up’, defined as 
guidance towards salient locations and 
which is more perceptual, and ‘Top-down’, 
defined as guidance towards task-relevant 
locations, being mainly a cognitive process.

Bottom-up attention is the distinct subjective 
perceptual quality that makes items stand 
out and grab our attention. Examples include 
colour contrast, intensity contrast, orientation 
contrast, motion, flicker, context, scene 
layout, text, face, human body, animals, 
depth, gaze direction, focus of expansion, 
surprise, vanishing point etc. There do exist 
computer models available to simulate 
bottom-up attention.

Modelling Top-down attention is harder 
since different tasks need different attention 
behaviours – the kind that are relevant 
for searching for security features on a 
banknote in order to authenticate it.

Impairment perception model
The research team developed a 
methodology to present the relevant 
features of a banknote (as per the 
guidelines) so that they attract Bottom-up 
attention in order to facilitate a Top-down 
search. It scores the level of attention for 
each part of a banknote while accounting 
for the limited attention of human beings 
and for distractions. 

The focus was on Bottom-up attention 
since this is the intuitive one and least 
dependent on cultural aspects, with 
the enforcement of design guidelines 
considered to reflect Top-down behaviour.

The model also set out to treat and analyse 
banknotes in the way they are used – in 
motion and under conditions that impede 
a full perception of their features, where 
the information presented to the involved 
users is systematically increasing during the 
time of the transaction. This is illustrated in 
Figure 1.

In the case of Mexican banknotes, the 
colour is the first indication of denomination, 
followed by confirmation of denomination 
and fitness. 

Once the receiver touches the banknote, 
more information such as authenticity 
starts to become available from tactile and 
haptic information, but mainly because the 
banknote can be positioned at a distance 
suitable for examination and manipulated 
to perform checks like ‘look, feel, tilt’. The 
receiver can abort the process at any point 
he feels comfortable that the note is genuine.

Since the Bank had conducted many 
perception studies on the gradual 
transaction process, the research 
team concentrated on mimicking this. 
They developed the 8-level Impairment 
Perception Model based on more 
information being obfuscated from the 
user at each level – level 1 being normal 
sight and conditions and level 8 the worst 
case, with the least amount of information 
available. Based on known scale-space 
theory, a Gaussian blurring process was 
sequentially applied to the level one image 
to generate subsequent impairment levels.

From this, a simple saliency model was 
developed that analyses contrast based 
on luminance and that matches typical 
locations in an image that most observers 
tend to look at. 

First, the image is scanned to create a 
contrast or saliency map. Then all contrast 
below the mean value is masked out to 
implement a winner-takes-all-approach. 
The corresponding algorithm is illustrated in 
Figure 2.

To enforce Top-down attention from 
the guidelines, masks are introduced to 
correlate the result from the attention 
regions with the highlighted regions in the 
mask, shown in Figure 3.

But, to fully enforce the guidelines, it is 
necessary to assess how the attention 
is dedicated over the course of the 
transaction, and how it is dedicated over 
the different impairment levels. 

The process starts with the image being 
decomposed into impairment levels and 
for each one a Bottom-up attention is 
computed and then rated under a task-
oriented (Top-down) model. This will result in 
a sequential evaluation of how the different 
elements on a banknote compete for human 
attention during the course of a transaction, 
and how this attention relates or departs 
from what is stated in the guidelines.

Applications
The objective – to have a tool to evaluate 
and enforce the design guidelines in a 
banknote – is achieved by the creation 
of a Banknote Functionality Index, where 
the design is evaluated on how the 
denomination and security features are able 
to draw the attention of the user at different 
stages of the transaction when the available 
information is changing. 

Continued on page 10 > 

Fig 3: Top-down mask. Example mask for the desirably most prominent security and denomination features. 
The shown mask is for enforcing the functionality and security guidelines by evaluating how much attention 
could be paid to the highlighted regions, which reinforces that a banknote should be easy to denominate and 
authenticate (ie. without much effort or time).



Q: How will the structure work between 
Sun Chemical and Luminescence going 
forward?

SdH: We will create a new security 
division, just as we have separate 
divisions for inks and pigments. This, 
and the people in it, will be dedicated to 
security. 

The image for the market is important. 
Luminescence is seen as a security 
company. We, despite having been 
involved in security inks for a long time, 
are seen as a commercial ink company. 
Luminescence is central to us being 
accepted for what we really are – 
namely, a major supplier in the security 
market

Q: Where do you want to be in one year 
and five years from now? 

NC: We want to be engaged with, and 
selling to, every significant banknote 
printer in the world. We want to be at 
the table talking to them and finding out 
how we can help them. 

SdH: One of the reasons that this 
market is now so interesting is that it 
has become much more accessible. 
In the past, contracts were negotiated 
by countries in ways that weren’t 
very clear, but now the procurement 
process is much more transparent, with 
clear and open public tenders where 
everyone has a fair chance. 

Of course, you have to be qualified, and 
price is important, but we have a much 
better chance now of being successful 
than before, particularly with a growing 
number of central banks looking for 
dual-sourcing. 

Q: And finally, with digitalisation 
happening across all security sectors 
now, how do you think this will affect 
the long term future of banknotes and 
their relevance?

NC: There is an opinion that banknotes 
will decline dramatically, but there has 
been that view ever since I got into this 
business 25 years ago, and it hasn't 
happened yet. 

Recent events have seen a rise in 
distrust of digital technology and data-
harvesting develop, and often with good 
reason, which has been a real wake-up 
call to many people.  

So, I believe that documents and 
cash will remain relevant both for that 
reason and simply for the convenience 
they offer.
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Computer-Assisted Method (continued)

Figure 4 provides an illustration of, first, 
how the attention is computed over a 
range of impairment levels. Next, the 
attention regions are rated according 
to the task that has to be performed, in 
this case denominating the banknote 
and assessing the authenticity with the 
prominent security features. 

The Banknote Functionality Index, used 
as indicated, has the capability from 
digital images of new designs to generate 
comparative indicators of how a banknote 
would perform in circulation. Consequently, 
if they underperform in some aspect, 
changes can quickly be made and tested 
until the optimum result or combination of 
functionality and security is achieved. 

The same principles of the impairment 
perception model have been used for 
analysing security features, their selection 
and sometimes even the design of 
security features. 

The first check is to establish how well 
the security feature is integrated in the 
whole design and then whether, given its 
importance, it gets the adequate amount 
of attention compared with other security 
features. 

For optically variable features, a separate 
procedure has been developed where 
a series of images are generated with 
different viewing conditions and then 
separately analysed. 

Soiling
That the perception of soiling is also 
important was based on experience at 
the Bank of Mexico, where a new design, 
which had less contrast, lost 14% of its 
circulation life. 

Research was undertaken to define a 
metric for the contrast of design correlated 
with human perception. 

Consequently, whenever a Banknote 
Functionality Index is calculated for a new 
design, there is also a Contrast Index 
Calculation made in order to at least 
maintain the current note life.

Banknote series
Perception studies by the Bank of Mexico 
have indicated that colour is by far the most 
used denominative feature. Using weighted 
colour average by means of the attention 
zones proved to be a successful method for 
assessing the background colour. Further, 
the method can be improved to find any 
desired amount of principle colours. 

This has proved to be an important tool in 
the design of a new series, preventing the 
colours becoming too similar and therefore 
causing confusion.

Similarly, there is also a problem when 
people confuse two denominations because 
of design – the use of the Banknote 
Functionality Index can prevent this.

Conclusions
The approach has been shown to provide 
consistent and objective results. It has the 
advantage that it can be used with little cost 
and without disclosing information. It can 
be incorporated into the design process to 
lessen the number of options that have to 
be tested with people.

It has already been used as a tool during 
the design of a new series of Mexican 
banknotes, where it was found to be a 
valuable aid in the decision making process.

Future work is required to improve the 
Top-down attention model in order to have 
a better understanding on how a specific 
design will affect different users and to use 
the data from past eye-tracking studies on 
banknotes to create a better Bottom-up 
attention model.

Fig 4: The attention is computed over a range of impairment levels. Next, the attention regions are rated 
according to the task that has to be performed.

Joining 
Forces (continued)
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Payment News Round-up
Fed Report Seeks to 
Understand Cash Demand
The future of cash – and its growth or 
demise over the next few years – has long 
been the focus of many central banks. The 
Chicago Federal Reserve Bank has just 
issued a paper which examines the drivers 
behind currency demand in an attempt 
to estimate at least what levels of cash 
demand might be expected over the next 
10 years.

The authors recognise that growth in GDP 
is a major contributing factor, in that a 
larger economy means that there are more 
financial transactions with a greater need 
for cash. 

However, other factors in each country 
need to be taken into account, such as the 
uptake of alternative payment technologies: 
whereas in Japan the use of credit cards 
and e-payments are relatively rare, resulting 
in the most cash-based economy of any 
country covered by the Bank for International 
Settlements, at nearly 19% of GDP, in 
Sweden, where e-payments are increasingly 
being adopted by the public, the demand 
for cash has reduced considerably. This is 
as much to do with the existence of such 
technologies as the cultural and regulatory 
environment within each country. 

It is also important to take account of how 
each currency is used outside the country: 
whilst the US and Canada are relatively 
similar economies, currency is 8% of GDP 
in the US, but only 4% in Canada. This is 
because for many countries the US dollar 
is still seen as a ‘safe haven’. It is estimated 
that over 60% of all US banknotes, and 
80% of all $100 bills, are now overseas, 
with economic and financial instability 
contributing to this demand.

Finally, the paper indicates that there is a 
clear relationship between interest rates and 
cash demand: when interest rates are low, 
the opportunity costs for holding currency 
rather than putting it in the bank are lower, 
with the result that people tend to hold onto 
more cash. It is hardly surprising then that 
more cash has recently been held outside 
the banking systems in Europe, the US, 
Canada and Switzerland, since interest 
rates have been so low.

Whilst there are often other factors affecting 
demand which are more difficult to predict 
and are specific to the circumstances within 
each country, making it difficult for central 
banks to forecast accurately, the rate at 
which the economy grows, the rate of 
interest, the adoption and invention of new 
e-payment technologies and the use of the 
currency outside the country are generally 
the key elements in helping predict future 
currency demand

European Parliament 
Agrees Tougher Rules on 
Cashless Payments
Following on from the article last month 
on the European Council’s position on 
extending fraud analysis to non-cash 
payments, the European Parliament has 
overwhelmingly approved an agreement 
with the Council to impose closer regulation 
and oversight of the individuals and 
organisations behind virtual currencies and 
custodian wallet providers. 

In future, they will have to apply the same 
customer due diligence controls, including 
customer verification requirements, that 
have been required of banks for many 
years. This is largely in response to the 
terrorist attacks in 2015/ 2016 in Paris and 
Brussels, and as a result of the information 
gleaned from the exposures in the Panama 
Papers.

There are two parts to this: citizens will 
have greater access to information on the 
beneficial owners of firms operating within 
the EU so as to reduce the opportunities 
for letterbox companies created for the 
purposes of laundering money and tax 
avoidance. In essence, member states will 
have the right to provide greater access to 
information on all such beneficial owners.

In addition, there will be tougher rules on 
the holders of pre-paid cards, including 
reducing the threshold for identifying 
holders of such cards from €250 to €150; 
closer scrutiny of transactions involving 
non-EU card holders, with specific 
reference to countries which pose high 
risk; additional protection for whistle-
blowers who report money laundering; and 
additional scrutiny for such organisations as 
tax advisory services, art dealers, electronic 
wallet providers etc.

Whilst the illicit use of cash has been used 
by some to argue for its restriction, the 
anonymity within new e-payment media has 
been increasingly used by criminals to earn 
illicit profits. 

This new legislation will provide greater 
access to information about the people 
behind these organisations by extending 
the duty of financial entities to conduct 
comprehensive due diligence.

Bitcoin ‘Banknotes’ 
Launched in Singapore
Tangem, a Swiss start-up company, has 
launched physical bitcoin banknotes in 
Singapore using NFC chips to address the 
often-cited problem that cryptocurrencies 
don’t exist in tangible form.

Tangem explains that their bitcoin 
banknotes are low cost to produce, 
protected to the highest industry assurance 
standards and can be handed over like 
a banknote. The company says there is 
‘no special infrastructure, no complicated 
applications – just touch the banknote with 
an NFC-capable smartphone to be 100% 
sure it has valid assets’.

The idea is that any transaction with 
these smart banknotes is anonymous, 
instantaneous and makes cryptocurrencies 
user-friendly for everyone. Tangem claim 
that the buyer simply ‘physically hand[s] 
over the whole wallet together with the 
blockchain private key. No transaction fees, 
no need to await confirmation blockchain’.

Initially the banknotes will store Bitcoin 
in denominations of 0.01 (circa $95) and 
0.05 BTC (circa $475), which will limit 
their suitability for transactions. The first 
production run was only 10,000 smart 
notes but this should be sufficient for 
Tangem to assess the adoption and 
enthusiasm for this form of payment. 
However, production costs are thought be 
$2 each, which makes them significantly 
more expensive than conventional paper 
banknotes.

The Tangem notes use Samsung’s 
S3D350A semi-conductor, which Tangem 
claims is tamper proof with multiple layers 
of physical protection and certified to 
EAL6+ standards. 

User security is also protected through 
the use of irretrievable private keys which 
‘prohibit replication’, and they are stand-
alone notes, so hacking one chip does not 
gain access to other smart notes. 

The choice of Singapore as the first launch 
site is deliberate too, as the country has 
a thriving Bitcoin community and there is 
extensive interest in cryptocurrencies across 
a broad spectrum of Singapore society.

Bitcoin 'banknotes' (© Tangem).



CPS Launches 
the 7000i™
CPS has launched the 7000i™, an 
evolution of its established high-
speed sorter, the 7000. The 7000i 
is, it says, an intelligent, intuitive 
and innovative solution providing 
secure, efficient and cost-effective 
high-speed, high-volume banknote 
processing. It has been designed 
with flexibility in mind – the modular 
design and multiple options available 
making it fully configurable to current 
and future processing needs. 

An industry leading high-resolution 
camera system, bander and in-pocket 
bundler and additional feeder options 
are just some of the new features.

The new feeder, SmartFeed™ X10, 
provides automation for operations 
handling large volumes of banknotes. 
It can be loaded with up to 10,000 
banknotes that are automatically carried 
via a conveyor into the 7000i. 

According to CPS, the new high-
resolution camera system captures 
images of banknotes at the highest 
resolution in the industry – 150 dpi 
as standard – resulting in precision 
measurements for banknote fitness, 
classification and authentication 
decisions.

Meanwhile SmartStack™ IPB, the in-
pocket banding and bundling output 
option, is capable of bundling at a 
speed of up to 2,000 banknotes per 
minute. 

The fully integrated end-to-end 7000i 
solution includes on-line packaging 
and destruction, providing a closed-
loop automated system with locked 
conveyors, eliminating the need for 
human intervention and thus maximising 
operational security. 

The 7000i also integrates with 
processing methodologies such as 
ACDP, as well as cash supply chain 
platforms like CPS’ ECM™ and BI™ 
Business Intelligence platform. 

The additional Quality Control (QC) 
functionality from CPS that was launched 
on the 7000 is also available on the 
7000i, enabling central banks to carry 
out quality control checks on new 
banknotes, independent to the banknote 
printer, prior to issue into circulation. 

12 CURRENCY NEWS | TECHNOLOGY NEWS

Better than Formula 1 for 
New LENservo 12
Security printers will be numbering 
banknotes, passports and visas even 
more effectively in the future. So says 
German numbering specialist Leibinger, 
which launched the LENservo 12 – a 
numbering system that sets twelve 
number and letter wheels in a fraction 
of a second – at the Intergraf Security 
Printing Conference in Dublin in March. 

All banknotes are printed with serial 
numbers in a 12-digit alphanumeric 
sequence that is applied by letterpress, 
using numbering systems mounted on 
rotating cylinders that print entire sheets of 
banknotes in one go. The serialisation is the 
final print process before the sheets are cut 
into individual notes. 

The challenge is that, for each rotation, the 
numbering systems need to set a new serial 
number before inking – and in no more than 
just a few milliseconds, since banknotes are 
typically printed at speeds of up to 12,000 
sheets per hour. 

Higher speed than a Formula 1 car
With LENservo 12, all 12 number and 
letter wheels are equipped with powerful 
servomotors that operate at up to 80,000 
revolutions per minute (for comparative 
purposes, says Leibinger, Formula 1 
engines have a speed limit of around 
15,000 revolutions per minute). This 
means that if a banknote is printed, the 
servomotors set a new serial number in just 
80 milliseconds.

‘We made sure that our new numbering 
systems are faster than current press 
models,’ said Dietmar Waizenegger, Head 
of Product Design. ‘Although printing 
presses will be gaining speed in the next 
few years, the numbering systems won’t be 
creating production bottlenecks.’ 

The system is not only fast, claims 
Leibinger, but also reliable. ‘Our new 
numbering systems are failsafe since 
our design minimises the number of 
moving parts – and therefore the number 
of potential sources of error,’ maintains 
Waizenegger. ‘95% of the components are 
manufactured by our skilled workers – so 
precisely that the numbering systems can 
reliably withstand the high demands of 
three-shift operation in print shops.’

The company claims that the danger of 
overheating has also been eliminated since, 
despite the sevomotors working extremely 
fast, they still maintain a low operating 
temperature.

Another special feature is the speed and 
ease of maintenance and changeover. 
A patented folding mechanism makes it 
possible for technicians to remove the 
cover quickly and easily, while motors and 
letter wheels can be loosened with just a 
few screw turns and exchanged in just a 
few minutes. All these features are designed 
to enable printers to reduce downtime and 
significantly increase productivity.

Intuitive operation 
Leibinger provides the LENservo 12 with 
control software it developed in house. Via 
a touchscreen, employees set the starting 
numbers for new orders. The numbering 
system’s numbers and letters are in the 
correct position just a few milliseconds later. 
‘With mechanical numbering machines, 
users still have to perform this task with 
pegs’, explains Waizenegger. ‘Thanks to 
automation, printers save on set-up costs 
and can considerably increase throughput.’

Leibinger (or Paul Leibinger GmbH & Co 
KG, to give it its full name) is based in 
Germany. Founded in 1948, it specialises in 
industrial marking solutions, including inkjet 
printers, numbering machines and camera 
verification systems. It is a third-generation 
family-owned company, and employs nearly 
250 people at its sites in Tuttlingen and 
Baden-Württemberg in Germany and at its 
East Troy subsidiary in the US. 



Nanotech 
Launches 
Novel Overt 
Security 
Feature
Nanotech Security Corp will launch 
its latest security feature product, M2, 
at Banknote 2018, on 23 May.

M2 seamlessly pairs striking ‘multi-
colour’ images with ‘multi-dimensional 
movement’. Viewable at numerous 
angles, these interactive features are 
intended to instinctively encourage a 
user to manoeuvre and tilt a banknote. 
The unique security elements are 
achieved by employing Nanotech’s 
patented nano-structure origination, 
without the use of micro-lenses, micro-
mirrors or inks.

With an exceptionally thin profile of less 
than five microns, these features can 
be applied to banknotes as threads, 
stripes, patches and windows using 
conventional holographic casting 
processes and materials. 

Overprinting or laminating these 
features has no impact on overt effects, 
and – says Nanotech – the technology 
supports multiple application formats on 
polymer, paper, and hybrid substrates. 
The feature can also be adapted to be 
viewed in transmission. 

Canadian-based Nanotech is a 
leading innovator in the research, 
creation, and production of nano-optic 
features used in banknote security and 
authentication, combining movement, 
animation and colour-shift elements. 
Supporting the overt features is a 
range of covert and forensic features 
tailored to meet the specific needs of 
the currency end-customer. 

More information, and images, will 
be provided in the June issue of 
Currency News™. 
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NoteChain Innovation 
Continues with  
Enhanced Insights 
7 Layer Solutions – the specialist in 
software application development 
for cash logistics – has released 
a second set of changes this year 
to its NoteChain® product, adding 
new analytical reports and product 
enhancements. These, it says, have 
been driven by feedback from central 
banks and a relentless focus on making 
NoteChain easy to use. 

According to 7 Layer, NoteChain is the 
world’s only data analytic platform designed 
specifically for end-to-end currency 
management. As a big data and data 
analytic software offering, it provides deep 
insight into banknote performance by 
tracking billions of banknotes throughout 
a currency system using their unique serial 
numbers, giving central banks the means 
to understand the true reality of what is 
happening to their banknotes in the cash 
cycle,and why. 

Through the comparison of multiple data 
sets over time, NoteChain will identify 
and make evident trends, relationships 
and previously unseen performance 
correlations, enabling central banks to 
optimise the usable life of their currency and 
achieve significant savings per year on note 
issue, distribution and storage costs. 

What if?
‘Our first release earlier this year announced 
the addition of a forecast and modelling 
functionality to NoteChain that allows a 
central bank to ask ‘what if?’ questions. 
This second release focuses on making 
the reports created by the software easier 
to understand and use. We want the PhD 
maths, which generates genuinely useful 
and relevant answers to the key currency 
management questions, to be simple 
to work with,’ says 7 Layer’s Managing 
Director, Lee Maisner. 

To create this easy to use vision, the user 
interface (UI) for NoteChain has been 
significantly revamped. For example, there 
is now the option to view the reports either 
by process, printing, issue, destruction etc, 
or by the problem they are addressing, 
supply and demand management, 
optimising the banknote’s specification etc. 

A key addition to the UI is the introduction 
of ‘steady-state modelling’. This allows the 
user to enter assumptions, rather than use 
machine data, to generate views of what 
may happen.

Functionally, two key additions have 
been made to help central bank issuing 
departments gain significant additional 
understanding of the performance of 
their banknotes in circulation – the 
implementation of Assumptive Issuance 
and the addition of a Daily Destruction 
visualisation.

Insights from assumptive issuance
Assumptive Issuance allows the user to 
fill in the gaps in issue data so that a full 
picture is possible and answers generated 
with a complete overview. NoteChain has 
always had this capability for destruction 
data and this addition completes the 
options.

‘For those central banks without vault 
management software – which is around 
one-third of all banks – assumptive 
issuance is an excellent insight because it 
tells the bank the most likely date of issue 
and therefore pinpoints banknote lifetimes 
and condition by picking up serial number 
data at re-issue and destruction points,' 
says Lee.

The Daily Destruction visualisation was 
requested by a central bank. They wanted 
a more detailed view of destruction to give 
them day to day operational benefits. The 
report is a specific visual on the very last 
stage of the banknote lifecycle.

‘We’re calling this upgrade NoteChain 
2.0, and it provides the most complete 
banknote performance picture for central 
banks yet. We are encouraging central 
banks who want a true big data experience 
without cost or obligation to try the 
NoteChain® Desk Pilot. It’s a totally secure, 
no-risk exercise that provides what we call 
a ‘deep snapshot’ into the performance of 
their banknotes,’ says Lee.

Representatives from 7 Layer Solutions will 
be at the Banknote conference in Dallas to 
demonstrate the software and answer any 
queries. 



Perfect 
Timing for 
20th African 
Currency 
Forum 
The 20th African Currency Forum, 
the conference of the Association 
of African Banknote and Secure 
Document Printers (AABSDP), is 
scheduled to take place in Victoria 
Falls, Zimbabwe from 2-5 September. 
The hosts on behalf of the AABSDP 
are Fidelity Printers and Refiners, 
part of the Reserve Bank of 
Zimbabwe.

The date was specifically chosen 
because the locals view this as 
absolutely the best time to visit – the 
Falls will have a good flow but not so 
strong as to make viewing difficult, and 
the weather will be sunny and warm but 
not too hot. These factors are important 
for, as well as three full days of business 
sessions in the colonial style Elephant 
Hills Hotel, there are five outdoor social 
events included in the Forum. 

All of the sponsorships are now sold out 
and, although there are currently a good 
number of delegate places available, 
these could quickly go based on the 
experience of the last two Forums in 
Cape Town and Sharm El Sheik. Also, 
this time, due to some of the facilities 
available, attendance is limited to 300.

The call for papers has attracted a wide 
range of topics from leading industry 
suppliers, central banks and mints. 
The programme will also feature guest 
speakers, panel discussions and break 
out seminars/ workshops, the overall 
objective being to increase knowledge 
of these specialised and fast changing 
products and markets through both 
formal and informal exchanges.

Victoria Falls is a safe and peaceful 
resort town about 150 miles from 
Harare, the county’s capital. It is set in 
a national park where animal welfare 
and the preservation of flora and fauna 
is a priority. An optional safari to Chobe 
National Park in Botswana is being 
organised for the day after the Forum 
formally ends. 

The Forum is being managed for 
Fidelity Printers and the AABSDP by 
Reconnaissance International. Details 
are available on the Forum’s dedicated 
website: www.africancurrencyforum.
com 
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Cash 20/20 in Dublin
The Europe Cash Cycle Seminar, this 
year with the theme ‘Cash 20/20, 
Innovations and Trends’, took place 
in Dublin in April. The delegates may 
have been expecting to hear during 
the seminar that the pressure on cash 
payments is increasing and it was time 
to take protective measures, but the 
reality turned out to be wide of the mark. 

190 delegates from 37 countries attended 
the seminar, with a good proportion of 
central and commercial banks.

Gerry Quinn, Chief Operations Officer of 
the Central Bank of Ireland, welcomed 
the delegates with a detailed overview 
of Ireland’s amazing recovery since the 
financial crisis of 2008, examples of which 
were a fall in unemployment from 15.9% 
to 6%, that 99.5% of lost jobs have been 
recovered and that economic growth is 
now running at 4.8%. He also proclaimed 
the decision to round payments to the 
nearest 5 euro cent a success, enabling 
it to swap its surplus 1 and 2 euro cent 
coins for higher value coins (see page 4). 

This was followed by a presentation from 
the ECB on the use of cash by households 
in the euro area, then an overview of 
the cash cycle in Ireland and finally, to 
end the session, a presentation from 
G4S entitled ‘Cash Makes the World Go 
Round’. This was based on its ‘World Cash 
Report’, launched at the seminar, with the 
presentation consisting of some of the very 
relevant statistics for the currency industry 
(see CN March 2018). 

The next plenary session focussed on cash 
management, distribution, cost and security 
with presentations from De Nederlandsche 

Bank on Dutch retailers’ acceptance of 
cash and cards, the independent ATM 
deployers from Ron Delnevo of ATMIA and 
the future of cash in Sweden from an ATM 
operator’s perspective from Bankomat. 

The final session of the first day was a panel 
discussion – another ever-present aspect 
of CCS’s – this one entitled ‘The Future of 
Cash and Retailing’. It had an Irish flavour, 
but was all the more interesting for it.

There was a full house for the first 
session next day on cash forecasting and 
optimisation, featuring studies from ING 
Belgium, Planfocus Software, Lloyds Bank 
and Santander. 

The final plenary session on ‘planning for 
the future, cash cycle innovations’ involved 
presentations from the Bank of Israel on the 
replacement of its banknote series, G+D 
Currency Technology on how digitalisation 
and automation will change our industry, 
and Jens Seidl, formerly of Travelex and 
now of Currency Research, on ‘The Future 
of Cash – A Brave New World’. 

In the post-seminar symposium on currency 
planning, production and monitoring, 
presentations were given by G+D on ‘the 
control of cash across the cash cycle’, the 
Central Bank of Hungary on public needs in 
banknote design, the Bank of England and 
the Royal Bank of Scotland (a commercial 
bank) on transitioning to polymer, the 
National Bank of Georgia on the evolution 
of Georgian banknotes and finally CPS 
(Cash Processing Services) on using data to 
optimise cash services.

The next Europe Cash Cycle seminar will 
take place in Tbilisi, Georgia in May 2019. 

Immerse Yourself at the WBS
The World Banknote Summit 2018 - 
which takes place 24-26 September in 
Frankfurt - will see the introduction of 
‘Immersion Sessions’, which will enable 
discussions on selected topics to take 
place in different ‘tracks’. 

The core issues covered by the WBS 
programme are twofold. First, it looks at 
banknotes as a printed product, addressing 
key issues in the lifecycle. And second, it 
covers the role of banknotes in the payment 
landscape, today and into the future. 

The concept of the immersion sessions is 
that they are tailored for smaller groups, the 
size and structure of each providing an ideal 
platform to drill down on specific topics, and 
learn first-hand from expert panellists. Each 
immersion session will be moderated either 
by a chair or take the form of a workshop. 

Several immersion sessions will be run 
on multiple tracks, allowing delegates to 
choose their preferred topic of interest.

These will supplement the main plenary 
session, with speakers from Deutsche 
Bundesbank, the ECB, Hong Kong 
Monetary Authority, the South African 
Reserve Bank and other central banks 
already lined up to speak on new banknote 
series, note production challenges, and 
currency management issues. 

Additional experts in their respective 
fields will address quality issues and 
the opportunities and limitations of new 
technologies.

More information can be found at  
www.worldbanknotesummit.com 
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Lebanon’s Progressive  
Approach to Banknotes

Last month, the Banque du Liban 
(Central Bank of Lebanon) issued the 
new 100,000 livres (pound, or LBP) in 
co-circulation with the existing issue. 
A key criteria for the replacement note 
was to improve security features. These 
include a special and unique RollingStar® 
animation and SPARK® Live.

Before the 1st World War, Lebanon and 
Syria were part of the Ottoman Empire and 
the Turkish pound was the legal tender. 
Following the downfall of the Ottoman 
Empire in 1918, and changes following 
British, French and Syrian mandates, 
Lebanon gained independence in 1943. 
Banqe du Liban (BDL) was established by 
the Code of Money and Credit, and started 
operations in 1964. 

BDL is a very progressive issuer, with an 
interest and special focus on researching 
optimal banknote solutions. So while 
it performs the traditional role of a 
central bank – including formulating and 
implementing monetary policy, determining 
interest rates and directing money supply – 
it is also active in analysing and assessing 
the performance of different substrates 
and coatings available in the market. It is 
currently conducting monitored circulating 
tests on 11 banknote variants in Lebanon, 
aiming to measure the quality and lifetime 
in circulation. 

Challenging circulating conditions
Lebanon`s banknote circulating conditions 
are very diverse, thanks to the climates of 
its three separate regions and the handling 
conditions, which differ in each region – 
challenging the durability and functionality of 
the notes as a result. 

The country is located on the eastern edge 
of the Mediterranean and three different 
topographical and climate zones contained 
within its borders include a narrow 
coastal plain, the inland peaks of Mount 
Lebanon and the Bekaa plateau. It is this 
diverse geography and physiography that 
determines its climatic conditions, which 
vary from a Mediterranean climate along the 
coastal plain and in the middle mountain 
range, to reach sub-alpine or mountain 
Mediterranean climates on the highest 
slopes, covered by snow during most of 
the year; it becomes sub-deserted and 
almost too dry for agriculture in some of the 
northern plains.

For cash handling, BDL has nine branches 
deployed in all Lebanese territories from 
north to south and from the coast to the 
Bekaa Valley. The head office in Beirut is 
the exclusive cash centre and all deposited 
banknotes, in all branches, are transferred 
daily to the cash centre for counting and 
sorting, on M7 machines. 

Introduction of 100,000 LBP
The current series was launched in 1994, 
with a series of upgrades since then, and 
comprises denominations of 1,000, 5,000, 
10,000, 20,000, 50,000 and 100,000 
LBP. In 2011 BDL started a modernisation 
programme, with the aim of improving 
security features for high denominations, 
and durability for the lower ones. 

The new 100,000 LBP, last issued in 2011, 
is double side intaglio and the MOTION® 
thread has been replaced with a wider, 
machine readable RollingStar security 
thread. It has a green to blue colour shift 
and a unique oblique line structure with 
alternating dynamic intensity darker and 
lighter stripes, and which harmonises with 
the angle of offset line structures. 

The SPARK Live feature depicts the 
Lebanese cedar tree in a green circle, 
which matches the thread. The note also 
includes a Highlight watermark featuring the 
cedar tree. 

RollingStar® colourshift from green to blue.

SPARK Live.

Highlight watermark. 

In the meantime, BDL continues its 
research on banknote durability – having 
started a major study in 2014. It is 
concentrating on three important factors 
affecting durability: the substrate treatment, 
the climate, and public habits in handling 
banknotes. It will be presenting the 
latest results of this research, along with 
other topics, at the Mint and Print (MAP) 
conference in Beirut, which takes place 24-
29 September. 
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Events
11–13 JUNE 2018
HIGH SECURIIY PRINTING LATIN AMERICA
Punta Cana, Dominican Republic
www.hsp-latinamerica.com

12–13 JUNE 2018
ATM CUSTOMER EXPERIENCE AND SECURITY 
SUMMIT (ACESS)
London, UK
www.atmia.com

25–27 JUNE 2018
CENTRAL BANK PAYMENTS CONFERENCE 
Singapore
www.cbpayments.com

02–05 SEPTEMBER 2018
AFRICAN CURRENCY FORUM
Victoria Falls, Zimbabwe
www.africancurrencyforum.com

04–06 SEPTEMBER 2018 
ASIA CASH CYCLE SEMINAR
Jakarta, Indonesia
www.asia.iccos.com

10–13 SEPTEMBER 2018
5TH INTERNATIONAL BANKNOTE DESIGNERS 
CONFERENCE
Lisbon, Portugal
www.banknotedesignersconference.
com
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Charter Subscribers

To quote one industry insider, ‘it's the only 
way off the Microsoft merry-go-round’, 
and the best way to ensure the continued 
relevance of ATMs for today’s and 
tomorrow’s consumers. 

According to ATMIA, the task of the 
consortium is ‘to facilitate the evolution 
of a standard for global interoperability of 
the next generation ATM ecosystem, as 
outlined in ATMIA’s blueprint for an API 
app model for ATMs, in order to ensure 
the ATM can fully participate in the digital 
banking transformation, without restricting 
innovation or competitive differentiation, and 
without placing undue financial burdens on 
adherents of the standard, while addressing 
technical issues or obstacles through 
research, analysis and consensus’.

What this means is a standard that will 
become a platform that manufacturers, 
software developers, service providers and 
deployers themselves can build on, creating 
apps that enable just about any type of 
transaction, and potentially linking 3 million 
ATMs to 5 billion mobile phones. 

Deployers will be able to implement the new 
apps without having to migrate to a new 
platform. In short, as one of the participants 
said, ‘a solution to the endless cycle of 
costly upgrades’.

In April, consortium members signed off 
on a highly detailed formal architectural 
diagram for the API app model. The next 
step is to identify points where standards 
will need to be set to ensure interoperability 
across the global ATM industry.

More details of the programme can be 
found at www.atmia.com, whilst the topic 
will be covered at the forthcoming ATM 
Customer and Security Summit (ACESS) 
(www.atmia.com/conferences/security/), 
which takes place in London from 11-13 
June. 

Microsoft Merry-go-Round (continued)
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