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Abstract. This essay aims to elaborate the technology when it comes to banknote making for visually impaired members of the soci-
ety. The visually impaired are divided in three subgroups: color-blind, partially sighted and blind people. Their first needs are useful
denomination features rather than security features, as they help them in determining a banknote’s value. This study provides a his-
torical overview of banknote design features for the visually impaired. Furthermore, it looks into the methodology of banknote tests
for the color-blind, showing images of how the color-blind experience the euro banknotes. Two features are needed for every sub-
group of the visually impaired to establish the banknote’s value; one is not reliable. These two features are dedicated firstly to the
relevant user group, but will also be used by others, including people with normal vision.
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Introduction. The world has come a long way since
technology was incorporated in most of the activities that
human beings engage themselves. In this sense, it has
played a significant role in the sector of currency produc-
tion. While making different forms of currencies and
banknotes it is important to consider the fact that there are
people who have a visual impairment but they still need to
understand the different values of banknotes that exist.
So, for an individual who is visually impaired to be in a
position to understand distinct values of banknotes with-
out seeing them, then it is incumbent for the reserve banks
to incorporate technology in the process of developing
banknotes. It would almost appear to be impossible for a
visually impaired individual to be in a position to know
the value of a banknote without using their naked eyes.
This discussion will be focused on exploring different
types of technology deployed in making it easy for visual-
ly impaired individuals is in a position to recognize the
value of different banknotes.

The necessity to design and produce banknotes that are
suitable for the visually impaired comes mainly from the
fact that members of this particular group make a large
percentage of worldwide population; that banknotes suit-
able for visually impaired are suitable for all members of
the society; and that this is the right thing to do and their
basic human right. According to the figures managed by
the World Health Organization, 5 % of the world’s popu-
lation (253 million people) suffer from some type of visu-
al disability, of which 36 million are totally blind, howev-
er, and as a result of different inclusion initiatives imple-
mented in most countries of the world, have adapted envi-
ronments, procedures and regulations to facilitate the lives
of people suffering from disabilities of some kind and the
visually impaired are among the beneficiaries of these
legal, infrastructure adaptations and made conformation
and in progress to provide a friendlier world within its
limitations and to grant them the necessary protection for
their disabilities [Heij, H. de. 2009].

The people blind of birth, have a greater capacity of
tactile detection than the people with normal vision or
partial visual disability, according to a study of the Uni-
versity McMaster in Washington (the United States) pub-
lished in the magazine The Journal of Neuroscience
[Kyrychok, A. P. 2018a]. The brain records a vision,
sound or touch in a split second, the research group, led
by Daniel Goldreich, explored whether people with blind-
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ness would process the sense of touch more quickly. As
Goldreich explains, "our findings reveal that one of the
ways in which the brain adapts to the absence of vision is
to accelerate the sense of touch."” The ability to quickly
process non-visual information probably increases the
quality of life of the person. People with blindness who
rely on an extraordinary degree of non-visual senses"
[Wong, Gnanakumaran, & Goldreich, 2018].

In order for the banknotes to properly serve everyone
within the community, the printing process plays a signif-
icant role. Various technologies are used within different
countries so as to ensure that individuals who are visually
impaired also have the chance to know the value of a
banknote that they are using [Springer et al, 2015].
Through technology, reserved banks have over the years
continued to improve on the appearance and security of
these banknotes. There are security features that can be
reorganized by an individual even without having a clear
look on the note. The size and the texture of banknotes
have continued to improve as new technology continues
to be incorporated in the production process.

Main text of the article. Depending on the levels of
consultation from each country they influence the type of
technology that will be deployed in manufacturing bank-
notes that have features that are of assistance to individu-
als with visual impairment. The fact that there are coun-
tries that have banknotes with similar size then a different
type of technology has to be devised to address the prob-
lem [Kyrychok, A. P. 2018b]. This is a problem especial-
ly with the United States which has all its dollars bills in
the same size. In such a scenario, then it becomes incum-
bent for another type of technology that is more advanced
to be deployed in place. Thus, the country is usually more
interested in making devices that will make the process of
denominating banknotes easier for individuals with visual
impairment [Laming, D. R. J. 1986].

Different countries have come up with different forms
of technology which they use to help visually impaired
individuals to identify banknotes. According to the form
of technology available in a certain country, they are the
ones that determine the overall appearance of a banknote
to serve both the visually impaired and the normal indi-
viduals using these banknotes. The United States remains
to the only country in the world that prints all her bank-
notes with the same size. On the color issue, the only two
countries in the world that use different bills with the
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same color in the world are Switzerland and the United
States. This similarity in color and size makes it difficult
for visually impaired individuals to differentiate different
bills used in the country. It is in public domain that even
people with partial visual challenges find it difficult to
distinguish between $1 from a $10 bill especially those
that have to circulate for long. Such challenges have
called in for the need to have various technology invented
for the purposes of ensuring that these bills are easily rec-
ognized by visually impaired individuals.

One of the technology solutions that have come in
place is the iBill talking banknote identifier. This is a
form of technology that is deployed through a simple
gadget that has the ability to read the value of different
bills. These gadgets were commonly used by private
companies that had high technology of identifying bills
that came through their organization until currently, they
started producing these currency identifiers for public use.
It is a small gadget with a sensor that has the ability to
read, identify and announce the denomination of a bill
when inserted on the in it. To handle all these visually
impaired individual cases related to identifying various
bills, now the iBill Talking Banknote Identifiers are avail-
able for free in America only for American citizens who
can access them from the Treasury Department. This is
quite a good move by the American government in ad-
dressing the issue. The gadget is very comfortable to use
as it is small enough to fit in the pocket of an individual
using it. Provided the bill is not damaged or crumpled
then the bill has the ability to identify all types of bill cir-
culating within the U.S economy.

Apart from the iBill solution provided by the Treasury
Department, there are also some mobile phone applica-
tions that can be utilized by a visually impaired individual
to identify a bill. The mobile phone applications are not
many but the few available operate on both Android and
i0S platforms which rely on the phones’ cameras to read
the value of a bill. This technology makes it easy for eve-
ry individual with visual impairment to exploit his/her
phone to detect the value of a bill. With just pointing the
face of the bill whether rear or front side on the camera of
a phone then within a few seconds it will be identified and
then read to the individual. The reason behind these bank-
notes being recognized is that they have various author-
ized security features which are sensed when putting un-
der the gadget. The best thing with the device is that when
an individual who is visually impaired is given a banknote
that is not legit, it will not be recognized. Thus, from this
point, we can see that there are two types of advantages
that we get from working with the device.

Different countries have utilized technology through
tactile features being applied on the banknotes to help
blind individuals to functionally be able to denominate
banknotes. This technology began in Canada where it was
thought that through using the sense of touch it would be
easy to understand the type of note that an individual is
having [Samuel, 2010]. Through a series of texture fea-
ture design denomination on different bills, it has become
easy for visually impaired individuals to denominate vari-
ous banknotes. The bills that are being used in Canada are
designed in a way that they have a tactile code which has
texture difference from one bill to another [Samuel,
2010]. This is an implication that when an individual with
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different bills he/she can distinguish them by feeling the
texture on them. The technology that was used in devel-
oping these bills ensured that the type of material used
was in a position to accommodate different patterns on it
[Samuel, 2010]. In Zambia, there is a different type of
technology that is utilized for making it easy for different
visually impaired individuals to identify banknotes. Even
though the technology used here cannot be credited as
being sophisticated, it still serves well for the visually
impaired people of Zambia [Lederman & Hamilto, 2002].
As one of Zambia’s most important role is to ensure that
the notes produced are able to serve across every highly
valued individual with vision impairment.

The Bank of Zambia has since then taken the chance to
utilize technology in incorporating special marks on vari-
ous bills. These special marks are usually in the form of
slanting lines which are printed in raised ink. For every
denomination, there are a certain number of the special
lines which range from 2 lines in a K2 bill, 3 lines for a
k5 banknote, 4 lines for a k10 note, 5 lines for a k20 note
and lines for k1000 banknotes [Lederman & Hamilto,
2002]. These notes were released into circulation in the
year 2015 and they have proved to be of significance to
the population. The Bank of Zambia has continued to
work in collaboration with the Zambia National Federa-
tion of the Blind [ZANFOB] to devising new technology
that should be incorporated in reprinting banknotes [Le-
derman & Hamilto, 2002]. The technology being used in
Zambia is more concerned with improving the textual
features of all bills for the visually impaired. Since 2015
to 2017 the banknotes that were produced by the Zambian
Bank have a much-intensified intaglio which has made
their textures to vary.

In Australia, a different form of technology is in pro-
gress which is deploying improvements on the entire
structure of the banknotes. As it is with other Reserve
Banks, the role of Australian Reserve Bank is to ensure
that all banknotes are designed and produced in a manner
that meets all the requirements that will allow servicing
all areas of the community [RBA, 2012]. Since 1960,
Australia devised the paper decimal banknote series. This
technology ensured that all the banknotes produced were
in different sizes which increased in size chronologically
in relation to the value of the banknote. The banknotes
here have different lengths with large numerical figures
which make them easy to be identified. The current bank-
notes of $50 and $100 that is in use in Australia have a
length difference of 7mm between each [RBA, 2012]. The
color distinction is also another technology deployed in
this country to ensure that visually impaired persons are
able to differentiate different banknotes [RBA, 2012]. The
length difference is something that can be easily distin-
guished by a visually impaired individual in that the
banknote with the smallest length denominates a smaller
value while the one with the longest length stands for a
bigger value of a banknote.

Through technology, there are various differential fea-
tures that range from color, length, and size that makes it
easy for people with visual impairments to identify the
banknotes. The $5 banknote has lines running horizontal-
ly across the note which appear to be parallel [Currency
Features for Visually Impaired People 1995]. The numer-
ical figure representing the value of the banknote is also



large such that it can be noticed with just a slight look on
the note. The $10 banknote has lines crossing each other
forming a pattern that seems like a mesh which is differ-
ent from that of the $5 banknote [Butterly, A. 2016]. The
$20 banknote has lines running vertically along with the
banknote’s height which makes the pattern different from
the rest of the banknotes. In this case, the texture is the
technology exploited although this is not all as there is
still more project that has come up since then [BBC
Newsbeat]. It has also prevented counterfeiters from
changing the value of the banknotes as it is difficult for
them to have all these patterns fit on the banknotes that
they have developed [Kupuuok, A. I1., MenpHHYEHKO, A.
A. 2013]. The technology used here is very sensitive and
secretive in that counterfeiters cannot be able to copy and
destroy what is meant to help people with visual impair-
ment.

A banknote-measuring device is a gadget that was spe-
cifically developed to help in reading various banknotes.
Through technology, it offers aid to partially and fully
visually impaired individuals to identify banknotes. It is a
plastic device that is easy to operate and carry as it has a
standard size that can enable it to fit in a wallet. The de-
vice is operated through inserting a banknote into it and
folds it then touch on the brail which gives the actual
amount to the individual [Kyrychok, A. P. 2018a]. It has
braille on one side that helps those who are fully impaired
visually to have an exact deduction on what the value of
the banknote. It has played a significant role in visually
impaired persons as it is now easy to do shopping and
trade with different individuals (RBA, 2012). The chal-
lenge with these devices is that they are not readily avail-
able to all individuals considered as being visually im-
paired [Springer et al, 2015]. As much as technology is
being made to help out in the situation, it should also be
made available to all individuals within different coun-
tries under the same proportions. The technology seems to
be only available to those that have high visions within
different countries.

The New Zealand Bank is another reserve bank that
has decided to take upon improving the security and re-
semblance of their banknotes. For the development of
banknotes that are in the next series of technology is in-
corporated so as to ensure that they meet the required
standards functional requirements and aesthetic culture
[Kyrychok, A. P. 2018a]. The designs on these banknotes
have had several challenges since the increase in counter-
feit cases in the country. They have devised varied tactical
means that through touching the banknote visually im-
paired individuals to identify various bills. In this case,
counterfeit banknotes do not have a rough texture as it is
with an original one which gives the difference between
the two [Kyrychok, A. P. 2018a]. The material also used
to make counterfeit banknotes are from paper which is not
as durable as the cotton and polymer materials used to
make the original ones. There are also some other security
features in the fake bank materials that do not appear
within the banknotes.

There are different color schemes that are currently in
use to differentiate various banknotes. The color schemes
are made in a brighter manner that makes them easily
analyzed. The colors in the banknotes are developed un-
der a technology that makes them be in a position not to
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make it difficult for partially impaired individuals recog-
nize them [Matua, 2014]. The different colors are logical-
ly interchanged in a manner that each color shifts to the
next in a way that the difference between each banknote
can be in a sequential manner [Kyrychok, A. P. 2018b].
Green appears to be the secondary color for the largest
banknote which makes it easy to be recognized [Springer
et al, 2015]. In order to cater to the visually impaired in-
dividuals, it is important for the developers of these bank-
notes to be aware of all the challenges.

Color serves a significant role in denominating differ-
ent banknotes, for this reason, each banknote needs to be
provided with a specific predominant color. For instance,
the $100 could be assigned a blue color constantly each
time when produced. An individual with low vision can
utilize the color of a note bank rather than when there is
large numeric on the note. Technology has then devel-
oped specific colors which are usually associated with
specific banknotes [Lederman & Hamilto, 2002]. It has
led to different colors to represent a certain value this will
means that even without having a closer look at the bank-
note it will be easy to identify it.

There are two distinct common printing technologies
that are used to produce banknotes which are of signifi-
cance to the visually impaired individuals. Through intag-
lio printing and letterpress, it is easy for an individual to
just touch the banknote and read it in his/her mind even
without having a look [Lederman & Hamilto, 2002]. Dif-
ferent countries use varied colors while utilizing the litho-
graphic printing technology although green color appears
to one of the most common colors being utilized [Spring-
er et al, 2015]. It is advisable that for the visually im-
paired individuals to be served with banknotes which
have a monochrome color this is because the color may be
easy to identify.

The current banknote printing process incorporates the
use of two important techniques that ensures all the com-
munity members regardless of their disabilities they are
able to use the money easily. There is the engraving using
a cutting tool that removes some part of the banknote
hence making a rough surface etching is also another
method whereby a chemical substance is used to remove
some part of a metal plate that is in turn used to make
banknotes through the compression process [Kyrychok,
A. P. 2018b]. A lot of pressure is exerted on a metal plate
that has all the features required to be on a banknote
[Kyrychok, A. P. 2018b]. Ink is then applied on the sur-
face of the metal plate then transferred on the required
piece of paper that is supposed to be used as a banknote.
The color of the ink is left on the paper with high relief
which makes them highly reflective.

The material that is used to make these banknotes is al-
so a very significant part of the technology used to aid
visually impaired individuals in the denomination pro-
cess. The two major materials that are used to produce
most of the banknotes include polymer and cotton fiber.
These are then printed through offset, intaglio printing
and screen-printing [RBA, 2012]. Banknotes that are
made from polymer include a first step which involves
preparation of a substance base substrate of polymer
which tends to become opaque during the process of sheet
preparation [RBA, 2012]. The technology used in the
production makes the banknotes made of polymer become



resistant to different forms of damages and worn out. It is
clear that when the banknotes become weary, they are
difficult to identify as they tend to lose some features
which are important in their identification process.

Despite technology being used in the process of devel-
oping more improvised banknotes, there are a number of
challenges that are encountered in the process which
makes the entire banknote production process under
threat. The first challenge that is being faced across all
countries in the process of producing new banknotes is
counterfeiting [Kyrychok, A. P. 2018b]. Over the past few
years, the rate at which counterfeit banknotes are being
produced has increased which has made it difficult for
reserved banks to constantly produce banknotes in bulk
[Lederman & Hamilto, 2002]. Instead, it has made re-
served banks and other shareholders involved in the pro-
duction of money to focus a lot on improving the security
features of these banknotes rather than incorporating fea-
tures that would aid visually impaired individuals
[Springer et al, 2015]. It would be useless to increase on
the number of banknotes while they are being counterfeit-
ed which calls in the need to incorporate technology in
not only catering for the visually impaired individuals but
also security features need to be improved.

Another issue is ensuring that the money produced
does not affect the currency value of the country. This
comes as a result of money being overproduced in a coun-
try until they lose their values. Despite the fact that coun-
tries may be interested in making more money that are of
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assistance to the visually impaired community they
should also be controlling the flow of funds which is a
problem that may lead to a financial crisis within the
country (Samuel, 2010). For various reasons that are
seeming to be a threat to the banknote production process
technology should be much concentrated on creating de-
vices that detect the value of money rather than reproduc-
ing the current exiting currencies.

Conclusion. Conclusively, technology has played a
significant role in aiding visually impaired individuals to
operate swiftly with banknotes. Were it not for technolo-
gy, people with full visual impairment would be having a
difficult time in determining the value of a banknote
while conducting their financial endeavors. Through
technology, it has become easy for visually impaired in-
dividuals in different countries to exploit their tactile abil-
ities to detect the value of a banknote. It would also be
important for countries to be doing deep research and
consultation so as to decide which technology would be
best applied to helping visually impaired individuals
comprehend different banknote denominations. Human
beings should always be ready to help each other in situa-
tions such as the ones that fully blind and partially visual-
ly impaired individuals are undergoing while engaging in
financial related issues. Despite technology trying to help
out visually impaired individuals in handling banknotes,
reserved banks should not forget that there are always
challenges trying to counter their work which requires
them to be always prepared.
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