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INTRODUCTION

LCCCC T

Australia is one of the most developed economies in the
Asia Pacific region — and one of the most unique. It holds
the record for the longest-lasting gross domestic product
(GDP) growth streak of any nation in recorded history, having
maintained an increased GDP for 26 consecutive years. Cash
has historically played a large role in facilitating its impressive
growth, but recent statistics suggest that Australians’
relationship with printed legal tender is beginning to change.

Cash still serves a crucial function in the nation’s economy,
with many Australians using it to pay for smaller purchases
or keeping it in their homes — instead of a bank — to store
value. At the same time, card and mobile payment methods
are becoming more common with each passing year.
Australia’s unique economic situation creates an apparent
contradiction in its citizen's cash usage. Though many are
increasingly using alternative payment methods, the value of
cash in circulation within its borders is actually increasing.
That means the monetary value of the bills Australians keep
on hand has grown, too.

Our previous report on Australia found that cash was still
the preferred payment method for smaller transactions. Our
latest findings suggest the continuation of this trend, with
cards becoming the standard for more expensive buys.

As shown in Figure 1, cash helped facilitate 37 percent of
total consumer transactions in 2016, whereas 52 percent
were carried out with credit or debit cards. This accounted
for the vast majority of purchases within Australian borders
that year, as the remaining 11 percent were made with
newer, niche payment methods — some of which have yet to
achieve widespread usage. These included BPAY (2 percent),
PayPal (3 percent), traditional internet and phone banking (2
percent) and other payment platforms (4 percent).
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Figure 1 also displays the decline of cash as a payment
method in terms of transactions facilitated. Sixty-nine
percent of all transactions in the country were made with
cash in 2007, and only 26 percent were completed using
credit or debit cards. The former figure decreased to 47
percent by 2013, and then to 37 percent in 2016. Conversely,
the percentage of Australian consumer transactions made
via credit or debit card increased to 43 percent by 2013 and
52 percent by 2016.

The data told a similar story when we examined the value
of cash'’s penetration of the Australian transactional market.
As seen in Figure 2, the dollar value of cash exchanged has
decreased since 2007. Thirty-eight percent of all commercial
transactions in Australia were paid in cash that year, but that
figure had dropped to 29 percent by 2010. In both 2013 and
2016, the Reserve Bank of Australia (RBA) calculated cash
transactions to have accounted for 18 percent of the total
dollar value of all commercial exchanges within Australia’s
borders.
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FIGURE 1. NUMBER OF CONSUMER TRANSACTIONS, BY PAYMENT METHOD'
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The RBA observed a continual increase in credit and debit
cards’ share of the Australian market. Consumers used cards
to pay for 43 percent of their transactions in both 2007 and
2010. Card use climbed to 53 percent by 2013. Fifty-four
percent of the dollar amount spent annually by Australian
consumers could be attributed to credit or debit card
payments by 2016. As such, the portion of card payments by
volume and by value are both increasing.

The Australian economy’s percentage of cash payments
by value has historically been lower than that by volume,
according to this data. The proportion of cash payments by
value was 38 percent in 2007, while the proportional cash
share by volume was 69 percent. This ratio was measured at
29 percent over 62 percent in 2010.

It appears Australians simply tend to use cash for smaller
purchases and cards for larger ones. As seen in Figure
3, consumers used cash to pay for smaller transactions,
especially items valued at $7 or less, which comprised 62
percent of purchases in 2016.? Just 32 percent of these low-
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value transactions were made with credit or debit cards.

Conversely, 11 percent of goods and services with a price tag
of $373 or more were purchased with cash that year, while
half were paid for with a credit or debit card.?

" Doyle, M.; Fisher, C.; Tellez, E. and Yadav, A. How Australians pay: evidence from the 2016 consumer payments survey. Reserve Bank of Australia. 2017. https://www.rba.gov.au/publica-

tions/rdp/2017/pdf/rdp2017-04.pdf. Accessed June 2018.
2 Values do not add up to 100 percent because other payment methods were used.

3 We used an average exchange rate of 1.34 AUD/$1 USD in 2016 when converting Australian to U.S. dollars.
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FIGURE 2. VALUE OF CONSUMER TRANSACTIONS, BY PAYMENT METHOD*
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There are other factors impacting Australia’s cash economy,
though. Its government recently vocalized an intent to ban the
use of cash for purchases of any good or service of $10,000
or more by 2019, an incentive to alter consumer behavior. The
official reason for this decision lies in the government's drive
toward digitization to deter tax evasion. Such a ban would
only apply to a tiny percentage of domestic purchases, but
is expected to generate an additional $3 billion in annual tax
revenue.®

Additionally, the RBA implemented a payments infrastructure
in early 2018 that will likely enact long-term effects. The
New Payments Platform (NPP) will allow consumers with
accounts at different banks to transfer money between
those accounts in real time, something that was previously
quite difficult.® This system has the potential to further speed
the proliferation of digital payments, as it eases consumers’
ability to transfer money between accounts at different
financial institutions (FIs) and makes direct transfers more
convenient.

Until recently, cash served as a pragmatic alternative to
the cumbersome process of transferring funds between
different accounts. With the NPP in place to streamline
inter-account transfers, consumers now have the option to
choose between using cash and transfer funds digitally.

Even without new payment products entering the market, the
NPP's ability to work with multiple payment platforms makes
it a disruptive force in the financial and payments industries.
It is designed to accommodate BPAY’s Osko person-to-
person (P2P) money transfer platform, for example, the first
of its kind to be supported by the NPP. Furthermore, NPP is
expected to help bolster payments innovation because it
was designed to support multiple and potentially competing
services.”

As the average Australian appears to be using cash less
frequently and for fewer transactions with each passing year,
a casual observer would be forgiven for assuming that the
value of cash in circulation is decreasing. The case is quite

“Doyle, M.; Fisher, C.; Tellez, E. and Yadav, A. How Australians pay: evidence from the 2016 consumer payments survey. Reserve Bank of Australia. 2017. https://www.rba.gov.au/publica-

tions/rdp/2017/pdf/rdp2017-04.pdf. Accessed June 2018.

5 Novak, Matt. Australia bans cash for all purchases over $7,500 starting July of 2019. Gizmodo. 2018. https://gizmodo.com/australia-bans-cash-for-all-purchases-over-7-500-

start-1825946888. Accessed June 2018.

 Author unknown. Aussie’s new payments platform (called New Payments Platform) goes live. PYMNTS. 2018. https://www.pymnts.com/news/2018/new-payments-platform-australia-npp-

adrian-lovney/. Accessed June 2018.

7 Fitzsimmons, Caitlin. Goodbye cash and cheques, faster electronic payments are nearly here. The Sidney Morning Herald. 2018. https://www.smh.com.au/opinion/goodbye-cash-and-

cheques-faster-electronic-payments-are-nearly-here-20180101-hOc41k.html. Accessed June 2018.
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the opposite, however, as the real value of cash circulating in
Australia is increasing at an annual rate of approximately 6
percent.

The disparity between the falling nominal and ascending
real values of cash in circulation may be attributed to
several factors, according to the RBA. First, there are likely
transactions throughout the country that are not used in
official calculations. These take place in the underground
economy — and are difficult, if not impossible, to trace — but
are potentially skewing official calculations.

Second, cash is not moving as quickly between hands as
it once did. Consumers are instead hoarding it, storing it
themselves, in their own homes, instead of relying on a bank
to do so for them. In technical terms, this suggests that the
velocity of circulation has decreased.® This is significant,
because it means that though it is not being used to generate
more commercial transactions, the nominal value of cash in
the economy can remain constant.

The RBA mentions several factors that contribute to this
behavior. The financial crisis may have affected the level of
general confidence and increased consumers’ uncertainty

FIGURE 3. PERCENTAGE OF TRANSACTIONS MADE WITH CASH AND CARDS, BY VALUE™

levels, raising the demand for cash held for precautionary
purposes. Also, low global and domestic interest rates may
have increased cash's appeal compared to other assets. As
with the transactional demand for cash, population growth,
inflation and real income growth also increase the underlying
demand for cash held as a store of value.’

Finally, Australian citizens are slowly drifting away from the
traditional use of cash as a transactional mechanism, but
foreign nationals in the country still have a high demand
for it. Tourists and business visitors are using cash to make
payments during their visits, thereby increasing the demand
for the number of Australian banknotes in circulation.’® For
them, using cash is still more convenient than using a foreign
credit or debit card.

This report focuses on the use of cash to purchase goods and
services rather than to store value. The following sections
will explore the evolving function of cash in the Australian
economy. How are Australians using it? How much less
frequently are they using it, and why? What is likely to take
cash’s place as their primary payment method? Our research
has unearthed the answers.
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8 Velocity of circulation is defined as the average number of times a banknote is used in certain period.
9 Flannigan, G. and Staib, A. The growing demand for cash. Reserve Bank of Australia. 2017. https://www.rba.gov.au/publications/bulletin/2017/sep/pdf/bu-0917-8-the-growing-demand-for-

cash.pdf. Accessed June 2018.

19 Flannigan, G. and Staib, A. The growing demand for cash. Reserve Bank of Australia. 2017. https://www.rba.gov.au/publications/bulletin/2017/se,

cash.pdf. Accessed June 2018.

df/bu-0917-8-the-growing-demand-for-

""Doyle, M.; Fisher, C; Tellez, E. and Yadav, A. How Australians pay: evidence from the 2016 consumer payments survey. Reserve Bank of Australia. 2017. https://www.rba.gov.au/publica-

tions/rdp/2017/pdf/rdp2017-04.pdf. Accessed June 2018.
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CASH SHARE
IN AUSTRALIA

Australia boasts the fifth-largest economy in the Asia Pacific region with a nominal GDP of $1.278 billion in 2016, and its dollar
value is expected to increase to more than $1.6 billion by 2021. Figure 4 provides the country’s historical and projected GDP

growth from 2006 to 2021.

FIGURE 4. HISTORIC AND PROJECTED GDP FOR AUSTRALIA, 2006-2021 (NOMINAL IN BILLION DOLLARS)™
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Australia’s nominal GDP grew at a compound annual growth
rate (CAGR) of 5 percent between 2006 and 2016, as also
displayed in Figure 4, and it is expected to pick up its pace
to a CAGR of 5.2 percent between 2017 and 2021. This is an
impressive streak, one made even more so considering it is
only the tail end of a 26-year spurt. Australia has seen steady
nominal growth since 1992, an historically long period of
economic progress.'?

2014 2015 2016 2017 2018 2019

°°°° PROJECTED

2020 2021
= HISTORIC

The Australian economy has grown consistently for many
years. How, then, has the role of cash in this dynamic
economy altered? Has nominal GDP growth, or its growth
rate, changed the way citizens interact with the printed legal
tender? Furthermore, how will these projected variations
in Australia’s nominal GDP and its growth rate impact its
citizens' future cash usage?

We expect Australia's cash share to continue to slip until
2021, at least, as seen in Figure 5.

12 Author unknown. World Economic Outlook Database. IMF. 2017. https://www.imf.org/external/pubs/ft/weo/2016/02/weodata/index.aspx. Accessed June 2018.

' Author unknown. How Australia broke the record for economic growth. The Economist. 2017. https://www.economist.com/blogs/economist-explains/2017/09/economist-explains-3.

Accessed June 2018.
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FIGURE 5. HISTORIC AND PROJECTED CASH SHARE WITH LOGARITHMIC TREND, 2016-2021

20%
18%
16%
14%
12%
10%
8%
6%
4%

2%

2006 2007 2008 2009 2010 2011 2012 2013

2014 2015 2016 2017 2018 2019 2020 2021
----- PROJECTED = HISTORIC

Australian cash share remained largely flat between 2006
and 2009, decreasing only slightly from 18.9 percent
to 18 percent. Thereafter, its rate of decline magnified,
falling to 11.2 percent by 2016. This makes for a CAGR
of approximately -5.1 percent between 2006 and 2013.
For reference, the projected GDP CAGR between 2016 and
2021 is approximately -5.6 percent.

We may reasonably attribute our 2006 to 2009
measurements to the onset of the global financial crisis.
Confidence in the global economy stalled during this
period, consumers worldwide grew cynical toward their
banking systems, and many turned to cash to pay for their
expenses.

According to a speech delivered by Guy Debelle, Australia’s
assistant governor of financial markets, the circumstances

leading up to and beyond the 2008 financial crisis had a
definite impact on cash use in the country. Specifically,
the events made Australian banks reluctant to lend cash,
which led to an increase in domestic demand. The RBA
responded by increasing the supply in the Australian
economy.™ This likely explains its cash share's relative
stability between 2006 and 2009, as a conscious effort
was made to increase the amount of cash in the system
during that time.

What are we to make of Australian cash share’s post-
2009 rate of decline, then? We attribute this observed and
projected acceleration to Australia’s evolving ATM and
over-the-counter (OTC) withdrawals as a share of GDP. We
observed that both ATM and OTC withdrawals as a share
of GDP increased between 2006 and 2009, then fell until
2016. This data can be seen in Table 1.

4 Debelle, Guy. Some effects of the global financial crisis on Australian Financial Markets. Reserve Bank of Australia. https://www.rba.gov.au/speeches/2009/sp-ag-310309.html. Accessed

July 2018.
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TABLE 1. GDP AND CASH USAGE DATA FOR AUSTRALIA (IN BILLION DOLLARS)

CASH USAGE — BILLION DOLLARS
YEAR NOMINAL GDP IN DOLLARS
UTC ATM SHARE OTC SHARE

2006 7821 97.8 49.7 1415 12.5% 6.4% 18.9%
2007 852.8 104.2 50.7 1549 12.2% 5.9% 18.2%
2008 931.3 115.8 54.2 170.0 12.4% 5.8% 18.3%
2009 949.5 171 63.1 1708 12.4% 5.6% 18.0%
2010 1024.0 116.5 50.7 167.3 11.4% 5.0% 16.3%
2011 1098.0 115.8 488 164.7 10.6% 4.4% 165.0%
2012 11357 14.7 469 161.6 10.1% 41% 14.2%
2013 11746 117 443 196.0 9.5% 3.8% 13.3%
2014 1209.9 108.7 419 150.7 9.0% 3.5% 12.5%
2015 12314 1059 432 149.1 8.6% 3.5% 12.1%
2016 12779 1008 420 142.8 1.9% 3.3% 11.2%

Between 2006 and 2009, for example, the nominal value of Australia’'s GDP attributable to ATM withdrawals increased from
$97.8 billion to $117.7 billion. Its proportion of domestic GDP therefore remained relatively stable, dipping from 12.5 percent
to 12.4 percent. It then began to decrease, falling to 7.9 percent in 2016, with $100.8 billion being withdrawn from the nation’s
ATMs that year.

()

© 2018 PYMNTS.com All Rights Reserved
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CASH VERSUS
ALTERNATIVE PAYMENT METHODS

Alongside cash use, credit and debit cards' popularity
continues to flourish in Australia. The share of card payments
in the country’s GDP by number of transactions stood at 26
percent in 2007. It had doubled by 2016, with 52 percent of
all domestic transactions being carried out via credit or debit
card. Card payments are now Australians' favorite way to pay
for their goods and services.

We speculate that there is more to this story than
that, however. There have been several technological
advancements in recent years that have made card payments
even more convenient.

One obvious example is the development of contactless card
payments, which have seen growth in popularity over the
years. Only one-fifth of all point-of-sale (POS) card payments
were contactless in 2007, but that number increased to
almost two-thirds in 2016, representing approximately one-
third of all POS transactions.’® These have gained popularity
because more merchants are beginning to accept them.

There are more new payment methods on the rise, however,
and mobile payments have attracted particular attention.
This might appear premature, as only about 1 percent of
Australians currently pay with mobile phones in stores, but
recent data collected by the Australia and New Zealand
Banking Group (ANZ) suggests Australian interest in mobile
payments is swelling at a rapid pace.'® It reported that the
number of domestic mobile payments increased 140 percent
between December 2016 and December 2017, when 3.9
million transactions were calculated to have been supported
by mobile payment systems. Some of the newer, less widely
used platforms include eWallets like Fitbit and Garmin Pay.'”

Mobile payment systems may not have achieved
extensive market penetration, but they are still attracting

investments from eager Fls. Some banks have already
formed partnerships with mobile wallets to gain a
competitive advantage and get ahead of the curve. A recent
examples is Citibank, which announced in April 2018 that it
would allow its Australian customers to use Apple Pay. It has
been enabling Samsung Pay since 2016.

Citibank, along with ANZ, American Express and HSBC, form
the “big four” banks in Australia, only two of which — Citibank
and ANZ — currently offer mobile payment features. The
most popular of these are Google Pay, Samsung Pay, ANZ
Mobile Pay, Apple Pay, Garmin Pay and Fitbit Pay.’® Whether
these mobile ventures will help Citi and ANZ get ahead of
their competitors remains to be seen.

Some observers have attributed the increasing popularity of
mobile wallets to the fact that fewer Australians between the
ages of 25 and 49 are using credit and debit cards, however.'®

'>Doyle, M.; Fisher, C.; Tellez, E. and Yadav, A. How Australians pay: evidence from the 2016 consumer payments survey. Reserve Bank of Australia. 2017. https://www.rba.gov.au/publica-

tions/rdp/2017/pdf/rdp2017-04.pdf. Accessed June 2018.

'®*Ronngard, Harje. Is Australia going cashless? Money Morning. 2018. https://www.moneymorning.com.au/20180510/is-australia-going-cashless.html. Accessed June 2018.
" Christian, Roma. ANZ: mobile wallet payments soar 140% in 2017. ChannelNews. 2018. https://www.channelnews.com.au/anz-mobile-wallet-payments-soar-140-in-2017/. Accessed June

2018.

'8 Hendry, Justin. Citi signs up to Apple Pay. IT News. 2018. https://www.itnews.com.au/news/citi-signs-up-to-apply-

ay-489767. Accessed June 2018.

19 Author unknown. The rise of mobile payments in Australia. Loyalty Corp. Date unknown. https://loyaltycorp.com.au/the-rise-of-mobile-payments-in-australia/. Accessed June 2018.
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CASH AND THE STATE OF
ATMS IN AUSTRALIA

We examined several additional indicators to assess
the evolution of cash use in Australia, including the
number of ATM terminals, bank branches and POS
terminals per 100,000 citizens. Such statistics tend to
correlate, negatively or otherwise, with the prominence of
alternative payment methods.

In Australia, card payments by value per capita increased
at an average annual rate of 5.4 percent, from $13,390
in 2007 to $22,659 in 2016, demonstrating a positive
correlation with the popularity of alternative payment
options. Meanwhile, the number of POS terminals per
100,000 grew at a CAGR of 2.7 percent in the same time
frame, from 2,992 to 3,917.

TABLE 2. CASH USE INDICATORS

Conversely, the number of ATM withdrawals per
DESCRIPTION ALl “““ capita appeared to decrease alongside the increase

in card-based payments. We observed 4,960 ATM

E:g;:ramhespe”ooooo 5.0 24.5 withdrawals per 100,000 Australian citizens in
2007, but that number had dropped to 4,137 by

e et per10600 1240 135.7 1298 135.0 2016. This represents a CAGR of -1.8 percent.

SRS gl G Gy g5 el el o vingonas o copte

e 4 SES A6 AW e Ao o

?JSCD;mhdrawals per capita 2413 2988 1903 1725 expect to see as use of card payments increases.

(g ments perespia 13,390 16414 19380 22,659

Soitm 40 30 a7 3

R 96 93 8.1 18
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RISK
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Younger Australians appear to be weaning themselves off printed cash faster than older consumers. We took these
demographic considerations into account when compiling a forecast of cash's declining usage in the country. The adjusted
results can be seen in Figure 6.

FIGURE 6. HISTORIC AND RISK-ADJUSTED CASH PROJECTION
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Our data suggests that reduction in cash usage may accelerate by 50 percent among 19- to 24-year-olds, 30 percent for 25- to
34-year-olds and 15 percent among 35- to 44-year-olds. Meanwhile, Australians aged 45 to 54 are only projected to decrease
their cash usage by approximately 5 percent.

If we presume these accelerated cash usage declines are realized over a period of five years, Australian cash share could reach
7.2 percent by 2021, as opposed to the non-adjusted projection of 8.4 percent.

© 2018 PYMNTS.com All Rights Reserved 11
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TOTAL
CASH USAGE

When it comes to total cash usage, Australia presents a unique case. As explored in our latest Asia Pacific Cash Index report,
total cash use usually increases alongside a growing GDP. In Australia, however, we are seeing gradual decline in total use of
cash — despite the rise in the GDP.

TABLE 3. AUSTRALIA CASH SHARE, GDP AND TOTAL CASH USAGE
The country's total cash usage

declined at a CAGR of 2.81
percent between 2011 and CASH USAGE AND PROJECTIONS COMPOUND ANNUAL GROWTH RATE
2016, from $165 billion to 5143 000 | 200 | 201t | 20 | 2021 | 2011-2016 | 2016-2021
billion. We expect this decline to

continue at an average annual CASH SHARE - 189%  150%  12%  84%  -052% -0.49%
growth rate of -0.74 percent until

2021, when it is expected to reach GDP 549 782 1,098 1,278 1,644 3.08% 5.16%

i:gﬁeb';"o”' This can be seen in TOMLCASHUSAGE - 148 165 143 138 -2810% -0.74%

FIGURE 7. HISTORIC AND PROJECTED CASH SHARE
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FIGURE 8. HISTORIC AND PROJECTED TOTAL CASH USAGE (IN BILLION DOLLARS)
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The reason for Australia’s cash usage decline lies in its long-lasting but minimal economic growth. Though Australia has
experienced steady increases in GDP for the past 26 years, that annual increase has been low — so low, in fact, that the
rate of economic growth could not compensate for consumers’ loss of interest in cash as a payment mechanism.

FIGURE 9. HISTORIC AND PROJECTED GDP (IN BILLION DOLLARS)
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THE STATE OF CASH IN AUSTRALIA

Overall cash usage may be on the decline in
Australia, but it has continued to retain its
supremacy over other payment methods
— at least when it comes to small-value
transactions. When it comes to paying for
day-to-day purchases, however, Australian
consumers still prefer to pay in chump
change.

Card payments, on the other hand,
have surpassed cash as Australians’
preferred payment method for high-value
transactions. Nevertheless, cash is still a
necessity for both the country's citizens
and the foreign nationals within its borders,
many of whom continue to rely on it for
smaller, everyday purchases. The data
suggests that this trend will continue, and
that Australians will come to use cash
more frequently for smaller purchases and
turn to card payments for larger ones in the
coming years. In this way, cash is expected
to play a continued role in boosting
Australia’'s economy going forward.
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APPENDIX

METHODOLOGY

AND DATA

The PYMNTS.com Global Cash Index, powered by Cardtronics,
analyzes overall cash usage and projected trends over the
next five years for 40 countries around the world that have
provided sufficient data to make estimates on cash usage.

These countries are divided into four regions — Western
Europe, Eastern Europe, The Americas and Asia and Other —
and we will publish reports reviewing cash share and usage
focusing on one region each quarter.

WESTERN EUROPE EASTERN EUROPE THE AMERICAS ASIA AND OTHER

BE  NITED STATES

Bull@llmll== =TIl
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AUSTRIA
BELGIUM
FINLAND
FRANCE
GERMANY
IRELAND
ITALY
LUXEMBOURG
MALTA
NETHERLANDS
PORTUGAL
SPAIN
SWEDEN
SWITZERLAND
UNITED KINGDOM
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CHINA
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SAUDI ARABIA
SOUTH AFRICA

15



APPENDIX

*  The first factor is cash share, or the total amount of
purchases made with cash. We measure cash share as
the total amount of cash used by a country divided by the
country’s annual GDP. The total cash used by citizens of
the country is assumed to be equal to the total amount of
cash withdrawn at ATM machines plus the total amount
of cash withdrawn OTC at bank branches in the country.

+  Thesecond factoris how the overall economy is growing.
The total cash usage is estimated as the total cash share
multiplied by the country’s GDP. As a country’s economy
develops and grows, more overall spending occurs,
which means more cash spending is occurring.

We have found that total cash share is decreasing in most
countries. Because both population and GDP are growing,
however, total cash usage is also still growing (albeit at rates
lower than the GDP).

To calculate the results in this report, we performed the
following for each country:

«  Gathered historic and projected data.

+  Estimateed OTC cash withdrawals for countries
that do not report this data.

*  Calculated historic cash share.
+  Estimated cash share for 2015 and beyond.

+  Estimated total cash usage for 2015 forward and
beyond.

Gathered historic and projected data.

We collected historic data for each country from 2000 to
2014, including information regarding total population, GDP,
cash withdrawals from ATM and OTC, total card spending
and payments infrastructure, such as the number of ATM
machines and bank branches.’” We also gathered data to
project cash usage, including projected GDP and projected
population by age group.?

We gathered data from 2000 through 2014 and used as
much as was available. We have data on population and GDP
for all years, and data on cash withdrawals and payments
infrastructure for many but not all years.

For each country, we collected projections for the GDP
and for population by age group. This data comes from
the International Monetary Fund (IMF) and World Bank,
respectively, and is from the same source as the historic data.
Population projections are available every five years, and we
used a linear interpolation for the years that are not reported.
GDP projections are by year, and if we needed time periods
beyond the last projected data point, we assumed that final
GDP growth rate will be consistent over time.

Estimated OTC cash withdrawals for countries that do
not report this data.

As described, cash share is defined as the total cash
withdrawals from ATM machines plus total OTC cash
withdrawals. We have selected the 40 countriesinour analysis
based on the availability of sufficient cash withdrawal data.
The 40 included countries produced at least some data on
the level of ATM withdrawals each year. If ATM withdrawals
are not available, the country is excluded from our analysis.

While all 40 countries provided ATM data, only 12 provided
data on OTC cash withdrawals. This means that for the other
28 countries, we had to estimate the level of OTC withdrawals.
We did this by looking at each of our 28 target countries (the
ones for which we need to estimate OTC withdrawals) and
selecting acomparable country from the 12 countries that did
provide data (we refer to these as our potential comparable
countries).

The estimation procedure is done in the following four steps:

*  ONE: Calculate the OTC-to-ATM ratio for each of the 12
potential countries that do provide OTC data. These are
all potentially comparable countries. This is a simple
calculation of dividing the level of OTC withdrawals by
the level of ATM withdrawals for each year where data
is available.

19 Data on Population is from the World Bank [http://data.worldbank.org/indicator/SPPOPTOTL], Data on GDP is from the IMF [h

://www.imf.org/external/n .aspx?id=28], and data

on cash with drawals, card spending and the payments infrastructure is from the Bank of International Settlements [http://www.bis.org/cpmi/publ/d142.pdf] or from the European Central

Bank [https://www.ecb.europa.eu/pub/pdf/other/art2_ mb201104en_pp79-90en.pdf

20 Data on projected population is from the World Bank, and projected GDP is from the IMF. If these are the same, combine these footnotes into a single footnote.

© 2018 PYMNTS.com All Rights Reserved
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APPENDIX

country), we select the most comparable country from
the list of countries that do provide OTC data. This
country is selected by comparing the trends and levels in
five different variables:

*  TWO: Estimate the logarithmic trend of the OTC to ATM
ratio from 2000 through 2014 for each of the potentially

oTc +  ATM withdrawals as a percentage of GDP
—_— = +BXLN(Year) + €
TM/year +  Card spending as a percentage of GDP

comparable countries.” +  Bank branches per 1,000 people

. . +  ATM terminals per 1,000 people
We do this to remove any data jumps or movements that are

due to factors specific to the country. This trend gives us a +  POS terminals per 1,000 people
complete trend of the OTC to ATM ratio for each year from h - bl cul
2000 through 2014. For each potential comparable country, we calculate a

difference in levels and a difference in changes over an
*  THREE: Select the potential comparable country. For eight-year period from 2006 to 2014. These are calculated as
each country that does not have OTC data (target follows:

2014

Dif ference in levels (Variablecomparable/i — Variablera,gee/i)®

i=2006

2014
Variablecomparabie/i Variablerarget/i
Difference in changes = mp L. get/l \;

i=2006 VariabIeComparable/i—l Variab[erargegﬂ_;l

In the formula above, i is the year and “Variable” refers to each of the five variables listed above. We perform this calculation
for each of the 28 target countries against each of the 12 potential comparable countries. This provides a difference in levels
and a difference in changes for each of the five variables for each combination of a target country and comparable comparison
country. We then assign a weight of two-thirds to the difference in levels and one-third difference in changes, and for each
target and comparable country, we calculate a weighted average difference:

Weighted Average Dif ference;
= 0.667 * Avg dif ference in levels + 0.333 * Avg dif ference in changes

In this equation, i is the target country and j is the comparable country.

For each target country, we then have a weighted average difference for each of the 12 potential comparable countries. The
comparable country for each target is selected as the potential comparable country with the smallest difference for each target

2 For three countries, the reduction in OTC-to-ATM ratio was so strong that we used a polinomial trend. These three countries were Latvia, Romania and Slovakia.
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country. The following table shows the comparable country
selected for each of the 28 target countries.

NUMBER TARGET COMPARABLE

WO OO0 ~N o o1 &~ W N —

[NCIEE DR L& R ) & R 2= B - B e R . R R~ e e e
o ~N o ol B W N —m O O 0O N o o1 B~ W N —= o

AUSTRALIA
AUSTRIA
BELGIUM

BRAZIL
BULGARIA
CHINA
CROATIA
ESTONIA
FINLAND
FRANCE
GREECE
INDIA
IRELAND
JAPAN
KOREA
LUXEMBOURG
MEXICO
POLAND
PORTUGAL
RUSSIA
SAUDI ARABIA

SINGAPORE

SLOVENIA
SOUTH AFRICA
SWEDEN
SWITZERLAND
TURKEY
UNITED STATES
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UNITED KINGDOM
ITALY
NETHERLANDS
MALTA
HUNGARY
SLOVAKIA
MALTA
NETHERLANDS
NETHERLANDS
ITALY
HUNGARY
SLOVAKIA
LATVIA
GERMANY
UNITED KINGDOM
ITALY
CZECH REPUBLIC
HUNGARY
UNITED KINGDOM
ROMANIA
SLOVAKIA
NETHERLANDS
HUNGARY
SLOVAKIA
NETHERLANDS
NETHERLANDS
MALTA
UNITED KINGDOM

FOUR: Calculate the estimated level of OTC withdrawals
for the target country. We have 28 target countries for
which we are estimating the level of OTC withdrawals.
For nine of these countries, we do have data on the OTC-
to-ATM ratio for a single year but have no other data that
can allow us to understand how it's trending.

For these countries, we adjust the value of 70TCY

o
such that it matches the known OTC-to-ATM ratio. This
has the result of shifting the OTC-to-ATM ratio for every
year up ordown such that our estimated trend line passes
through the known point. For the other 19 countries, we
assume that this adjustment is equal to zero or that the
OTC-to-ATM ratio for the selected comparable country is
the same as the OTC-to-ATM ratio for the target country.

Foreachtargetcountry,wethentakethisadjustedvalue of
(), for the selected comparable country and use it to
calculate the level of OTC withdrawals for each from
2000 through 2014.

oTc
OTC Withdrawalsyg,, = (74—1'_1&?) XATM Withdrawalsy,,,
Year

The following table identifies the 12 countries for which
OTCdataisreported, the nine countries for which we have
to estimate the trend based on a comparable country but
for which we do have a single known data point to set
the level of OTC withdrawals, and the 19 countries for
which the trend and OTC-to-ATM ratio are derived from
the comparable country.

ASIA AND OTHER

- SOURCE OF OTC DATA
AVAILABLE DATA POINT DERIVED
AUSTRALIA
CHINA
INDIA
JAPAN
SOUTH KOREA
SINGAPORE
SAUDI ARABIA
SOUTH AFRICA

€ L L L <L <X
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WESTERN EUROPE

AUSTRIA
BELGIUM
FINLAND
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GERMANY
IRELAND

ITALY
LUXEMBOURG
MALTA
NETHERLANDS
PORTUGAL
SPAIN
SWEDEN
SWITZERLAND
UNITED KINGDOM
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BULGARIA
CROATIA
CZECH REPUBLIC
ESTONIA
GREECE
HUNGARY
LATVIA
LITHUANIA
POLAND
ROMANIA
RUSSIA
SLOVAKIA
SLOVENIA
TURKEY
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v

SOURCE OF OTC DATA

v

SOURCE OF OTC DATA
AVAILABLE DATA POINT DERIVED

v
v

COUNTRY 0TC DATA KNOWN VALUE IS
AVAILABLE DATA POINT DERIVED
v

AMERICAS
SOURCE OF OTC DATA

AVAILABLE DATA POINT DERIVED
|1 TLERAE v

MEXICO v
BRAZIL v

Calculated historic cash share.

The cash share is defined as the total cash spending divided
by the GDP. In this sense, cash usage is relative to the overall
size of the economy. Total cash spending is defined as
ATM withdrawals plus OTC withdrawals. Total cash share is
calculated as follows:

ATM Withdrawals yeqr + OTC Withdrawalsy.q,
GDP, Year

Cash Shareygq, =

Estimated cash share for 2015 forward.

The cash share is estimated as a logarithmic trend of the
historic data. We then estimate the log trend and adjust
the line such that it lines up with the historic data for 2014.
This creates a naive historic cash share trend starting at the
historic cash share for 2014, rolling forward for five or 10
years.

We then adjust this naive cash share based on the
demographic trends in the country and the likelihood that
younger demographics will be more prone to shift away
from cash to new payment methods such as mobile wallets
or other new technologies that are becoming available. This
adjustment analyzes the proportion of the population that is
younger and accounts for the relative amount of spending
(because younger people generally earn and spend less than
older people). This analysis suggests that the actual cash
shareis likely to be lower than the naive cash share estimated
above once we take these factors into account.

This analysisresultsinaprojected cash share thatislessthan
the cash share projected using the naive analysis described
above.

Estimated total cash usage for 2015 forward.

Thetotal cash usage is calculated by multiplying the adjusted
cash share by the projected GDP for each year, 2015 through
2020.
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ATM | BANKBRANCHES 'NDEX
ATM AND BANK BRANCH COUNTRY PER100000 | PER100.00 -

AUSTRIA 156.1 4749 626 67.8
BELGIUM 139.7 31.33 55.2 412
We have created two indexes based on the availability of BRAZIL 814 - 21 -
ATMs and bank branches per 100,000 people in the following BULGARIA 792 5161 28.1 746
countries. To do this, we used economy data and population CHINA 631 _ 209 _
data from 40 nations, delineated below:
CROATIA = 21.84 = 354
E — - - — CZECH REPUBLIC 436 1968 122 220
— ESTONIA 610 8.15 200 30
— AUSTRIA [ N G SINGAPORE T s 91 03 "
BRAZIL ® JAPAN K SLOVENIA GERMANY 1045 4143 395 578
B BULGARIA — LATVIA =  SOUTHAFRICA GREECE 628 2342 208 282
Bl o B LTHUANIA <@} SOUTHKOREA HUNGARY 489 2938 145 380
o CROATIA e LUXEMBOURG [ SPAIN i1 I ws [EHE
D CzecHrePuc (| mam Emm  SWEDEN IRELAND o4 — o 1
ITALY 816 50.13 292 722
B 570N »l  MEXICO SWITZERLAND
e K JAPAN 107.7 — 409 -
= FINLAND e NETHERLANDS TURKEY T 3 - o o
BB e mmm  POLAND SF=  UNITEDKINGDOM LITHUANIA i o - "
B GeRuANY BN rortuca B \TED STATES LUXEMBOURG 90 2061 239 548
TE= GREECE BE rovana MALTA 499 2553 150 316
|
HUNGARY B RUSSIA MEXICO 379 1061 96 70
NETHERLANDS 414 10.42 1.2 6.7
. . o POLAND 56.3 3764 179 516
The indexes consider the availability of ATM and bank PORTUGAL 95 - - .
branches per 100,000 inhabitants in each country. The ' ' ' '
maximum value an index can achieve is 100 points and zero ROMANIA 579 2491 186 306
is the minimum. Each country has been assigned its own RUSSIA 895 96.24 327 328
seore SAUDI ARABIA 549 634 2 |
We show how we calculated both indexes for each country SINGAPORE 508 851 154 36
in the following table. We first obtained the number of ATM
LOVAKIA
and bank branches present per 100,000 people, then took the S0 4 280 152 28
lowest and the highest number for each index and labeled SLOVENIA 819 2855 293 366
them 0 and 100, respectively. The rest of the numbers were SOUTH AFRICA 527 737 162 17
calculated according to the following equation: SOUTH KOREA 2397 1484 o
v —x SPAIN 1075 6701 T 000 |
Index; = o N I SWEDEN 319 — 69 —
XMax — XMin SWITZERLAND 8456 2976 305 3856
. TURKEY 62.1 15.79 205 156
In this formula, x represents the number of ATM and bank UNITED KINGDOM 1082 2000 T 390
branches per 100,000 people and i represents each country
that was neither a minimum nor a maximum score. UNITED STATES - 3483 - 470
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DISCLAIMER

The Global Cash Index™ may be updated periodically. While reasonable efforts are made to keep the content accurate and up-
to-date, PYMNTS.COM: MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, REGARDING
THE CORRECTNESS, ACCURACY, COMPLETENESS, ADEQUACY, OR RELIABILITY OF OR THE USE OF OR RESULTS THAT MAY
BE GENERATED FROM THE USE OF THE INFORMATION OR THAT THE CONTENT WILL SATISFY YOUR REQUIREMENTS OR
EXPECTATIONS. THE CONTENT IS PROVIDED “AS IS” AND ON AN “AS AVAILABLE"” BASIS. YOU EXPRESSLY AGREE THAT
YOUR USE OF THE CONTENT IS AT YOUR SOLE RISK. PYMNTS.COM SHALL HAVE NO LIABILITY FOR ANY INTERRUPTIONS
IN THE CONTENT THAT IS PROVIDED AND DISCLAIMS ALL WARRANTIES WITH REGARD TO THE CONTENT, INCLUDING THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT AND
TITLE. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF CERTAIN WARRANTIES, AND, IN SUCH CASES, THE STATED
EXCLUSIONS DO NOT APPLY. PYMNTS.COM RESERVES THE RIGHT AND SHOULD NOT BE LIABLE SHOULD IT EXERCISE ITS
RIGHT TO MODIFY, INTERRUPT, OR DISCONTINUE THE AVAILABILITY OF THE CONTENT OR ANY COMPONENT OF IT WITH OR
WITHOUT NOTICE.

PYMNTS.COM SHALL NOT BE LIABLE FOR ANY DAMAGES WHATSOEVER, AND, IN PARTICULAR, SHALL NOT BE LIABLE
FOR ANY SPECIAL, INDIRECT, CONSEQUENTIAL, OR INCIDENTAL DAMAGES, OR DAMAGES FOR LOST PROFITS, LOSS OF
REVENUE, OR LOSS OF USE, ARISING OUT OF OR RELATED TO THE CONTENT, WHETHER SUCH DAMAGES ARISE IN CONTRACT,
NEGLIGENCE, TORT, UNDER STATUTE, IN EQUITY, AT LAW, OR OTHERWISE, EVEN IF PYMNTS.COM HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

SOME JURISDICTIONS DO NOT ALLOW FOR THE LIMITATION OR EXCLUSION OF LIABILITY FOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES, AND IN SUCH CASES SOME OF THE ABOVE LIMITATIONS
DO NOT APPLY. THE ABOVE DISCLAIMERS AND LIMITATIONS ARE PROVIDED BY PYMNTS.COM AND ITS
PARENTS, AFFILIATED AND RELATED COMPANIES, CONTRACTORS, AND SPONSORS, AND EACH OF ITS
RESPECTIVE DIRECTORS, OFFICERS, MEMBERS, EMPLOYEES, AGENTS, CONTENT COMPONENT PROVIDERS,
LICENSORS, AND ADVISERS.

Components of the content original to and the compilation produced by PYMNTS.COM is the property of PYMNTS.COM and
cannot be reproduced without its prior written permission.

Youagreetoindemnify and hold harmless,PYMNTS.COM, its parents, affiliated and related companies, contractors and sponsors,
and each of itsrespective directors, officers, members, employees, agents, content component providers, licensors, and advisers,
from and against any and all claims, actions, demands, liabilities, costs, and expenses, including, without limitation, reasonable
attorneys’ fees, resulting from your breach of any provision of this Agreement, your access to or use of the content provided
to you, the PYMNTS.COM services, or any third party’s rights, including, but not limited to, copyright, patent, other proprietary
rights, and defamation law. You agree to cooperate fully with PYMNTS.COM in developing and asserting any available defenses
in connection with a claim subject to indemnification by you under this Agreement.
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