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Abstract: The ability to access quality financial services and cash has been indicated by various
organizations, such as the World Bank or UN, as a fundamental aspect to guarantee regional
sustainable development. However, access to cash is not always guaranteed, especially in rural
regions. The present study is based in the Avila region of Spain. A parameter called the “access to
cash index” is constructed here. It is used to detect rural areas where the ability to access cash and
banking services is more difficult. Based on the “access to cash index”, two sustainable solutions are
proposed: The first (in the short term), based on extending access to cash, takes advantage of the
existing pharmacy network. With this measure, a notable reduction of more than 55% of the average
distance required to access this service is verified here. The second is based on the implementation
of a central bank digital currency. Here, the results show an acceptance of 75%. However, it is
known that elderly people and those without relevant education and/or low incomes would reject its
widespread use. Such a circumstance would require the development of training and information
policies on the safety and effectiveness of this type of currency.

Keywords: financial inclusion; vulnerable rural areas; sustainable solutions; central bank digital
currency; social sustainability; pharmacy network; sustainable development; sustainable access
to cash

1. Introduction

In recent years, the fight against corruption and tax avoidance has been one of the most recurring
pillars of the reformist agendas of most developed countries. A measure that has recently become
popular to combat the shadow economy and minimize tax fraud has been the progressive elimination
of cash payments. Recently, the Spanish government presented a non-law proposal for the “gradual
elimination of cash payment, with the horizon of its final disappearance” in the bulletin of the Congress
of Deputies [1]. However, the European Central Bank (ECB) quickly stepped up to remind the
Spanish government that “ending cash could be a problem when there are failures in the underlying technical
infrastructures used by payment service providers” and that “cash is appreciated as a payment instrument
because it is accepted by all, fast and facilitates control over the payer’s spending” The ECB added a reminder:
“It is the only means of payment that allows citizens liquid and instant transactions without having to pay fees
for their use”. Also, Article 127 of the Treaty on the Functioning of the European Union [2] includes in
its second section that it is the basic function of the European System of Central Banks (ESCB) “to define
and execute the monetary policy of the Union [ ... ] and promote the proper functioning of payment systems”.
The destruction of jobs in the financial sector and the massive number of bank branch closures have
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increased the number of people without a bank branch in their municipality by 20%, a form of financial
exclusion that affects 1.13 million Spaniards in rural areas. The wave of mergers between financial
institutions, which could extend to credit cooperatives, has led to the networks of offices in rural areas
focusing on other activities. Likewise, the progressive digitization of the banking sector has multiplied
the effects of the existing digital divide between urban and rural areas, also contributing to financial
exclusion [3].

Furthermore, according to [4], Castile and Leodn is the Spanish region that is most affected by
financial exclusion, since 16% of the population (392,003 people) there does not have access to a bank
branch in their municipality. Exclusion is even more pronounced in the provinces of Zamora, Segovia,
and Avila, where more than one-fifth of the inhabitants must move outside their locality to access a
bank branch. In these three provinces, 29%, 37%, and 40% of bank branches were closed, respectively,
between 2008 and 2017.

As can be observed in Figure 1, Avila has a population density of 19.9 inhabitants per square
kilometer. This is much lower than the European average (108 inhabitants per square kilometer) and
that of the Spanish average, which is 93 inhabitants per square kilometer [5]. Avila, together with Teruel
and Huesca (Aragon), Cuenca and Guadalajara (Castilla La Mancha), and Segovia, Soria Palencia,
and Zamora (Castile and Leon) are the provinces with the lowest population density. This implies
a greater dispersion of the resident population and therefore greater difficulty in accessing banking
services. This was deduced considering the data previously provided for bank closures. This is the
reason that the authors have chosen Avila: It is a largely rural region in a developed country and has a
low population density, with obvious difficulties in accessing banking services. Figures A1 and A2 in
Appendix A show European regions that present a population density like those analyzed in our study
region. On the one hand, Alentejo in Portugal, as well as Beira Baixa, stand out in southern Europe.
In the case of France, the areas of the Alps, Lozere, and Creuse stand out. In Austria, Osttirol, Lungau,
and Liezen have a similar population density to the study region considered here. In Greece, the areas
of Fokida and Evrytaria are also noteworthy. Regarding northern Europe, practically all of Finland,
Sweden, and Norway have a similar population density to the studied region here. Additionally,
Estonia, Latvia, and Lithuania are similar, and the Scottish Highlands and surrounding islands are also
similar in terms of their population density [6].

Beyond the entailing legal difficulties of the implementation of the proposal considered here, i.e.,
the legal difficulties of the elimination of cash, the authors propose to analyze the possible effect that
this measure would have in a Spanish province, namely, Avila. To this end, the entailing problems of
elimination of cash will be analyzed from the perspective of financial inclusion, moreover, taking into
account, as argued in [7], that an inclusive financial system “enhances efficiency and welfare by providing
avenues for secure and safe saving practices and by facilitating a whole range of efficient financial services.
Through efficient allocation of productive resources, an inclusive financial system increases investment, raises
economic growth and promotes capital formation”.

A map is prepared here that collates the areas with the greatest difficulty of accessing cash in
Avila, so that it can be used by the relevant authorities. An access to cash index in the province is
designed here. One of the ideas shown by the authors here is to improve access to cash using the
existing extensive network of pharmacies in the region. This idea is similar to the use of start-ups in
Ecuador between 2014 and 2019, which consisted of establishing “transactional kiosks operating in remote
and rural areas” and “the use of smartphones or tablets”. In the case of Ecuador, 31.5% of the population
lives in rural areas. Only 42% of people living in rural areas have access to cash due to the lack of
financial services in these areas [8]. Finally, via a questionnaire, the use of cash and the acceptance of a
central bank digital currency (CBDC) as a means of payment to replace cash is analyzed here.



Sustainability 2020, 12, 7480 3 of 33

A toruna @ntabria
{\1? 1421
g‘}

g

Salamanca
27,2

90 ;
Casteflén/ Castells
86,2/

A Menoica

i
- ,Mgllonlz‘a’;i ee

alencia / Valancia L‘fzﬁil)/r'

Caceres
20,1

Eivi ssa,fpf ientera
i 57,0
Badajoz o

5

Figure 1. Population density (persons per square kilometer) in 2019 by Spanish province. Source:
Author’s elaboration based on data from Eurostat and Tableau Desktop Professional Edition.

The article has the following structure: The advantages and disadvantages derived from the
elimination of cash, financial inclusion, and the use of cash are considered. For the methodology here,
the detection of vulnerable areas regarding access to cash is carried out. This methodology section
includes data collection, analyses, and cash access maps. An access to cash index is established and
the detection of vulnerable areas is thus carried out. A proposal for sustainable solutions to increase
the access to cash index in vulnerable areas is suggested. An expansion of cashback points with the
existing pharmacy network and the implementation of a CBDC to increase access to cash are both
highlighted. Finally, the results and conclusions of this work are discussed.

2. Advantages and Disadvantages Derived from the Elimination of Cash

A first approach to the problem of financial inclusion unquestionably requires its definition.
In general terms, financial inclusion implies the need to provide the entire population with access
to adequate financial services at an affordable cost according to three criteria: Justice, transparency,
and equity [9-11]. In fact, according to the World Bank, financial inclusion means “access to useful
and affordable financial products that meet the needs of people (transactions, payments, savings, credit and
insurance) and is provided in a responsible and sustainable manner” [12]. Furthermore, financial inclusion
has been declared by the World Bank itself and the UN as a factor that will help achieve 7 of the
17 Sustainable Development Goals (SDGs) [13]. The work in [14] identifies five different ways in
which the phenomenon of financial exclusion materializes: Access exclusion, condition exclusion,
price exclusion, marketing exclusion, and self-exclusion. In the present work, attention will be mainly
focused on the first dimension, that is, on the exclusion of certain segments of population from the
financial system, mainly for reasons of distance or demographic dispersion. In this way, the use of cash
is configured as a fundamental pillar of financial inclusion. According to [15], “a cashless transaction
refers to an economic setting whereby goods and services are transacted without cash”.

Atthis point, a broad set of advantages and disadvantages can be identified as results of eliminating
the use of cash.

As the elimination of cash is appreciable, it brings with it a set of advantages and disadvantages
that have been widely analyzed in the economic literature. Thus, [16] has affirmed that a society without
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cash would pose a challenge for a central bank, where this challenge is related to financial stability.
In turn, [17] has pointed out that this elimination of cash as a form of money would bring associated
problems that may “compromise privacy” but also undoubted advantages, such as “crime reduction”,
pertaining to crimes related to money laundering or tax evasion, along with a possible lowering of
taxes resulting from higher state collection. In [18], the transition costs of a society that changes from
using cash to going without cash were analyzed, detecting that, depending on the type of transaction,
cash was preferred over other means of payment.

In [19], it was argued that one of the advantages of eliminating cash would be a greater ease
of applying monetary policy, as well as reducing the “cost of using cash (estimated to be at least € 50
billion euros per year in the Euro system”), but this also points out the exclusion of certain groups as
a great disadvantage, as “electronic money is a service usually connected to a bank account and the bank
can and does exclude people from that service.” In [20], it was pointed out that one of the advantages
of implementing forms of payment other than cash is bringing advantages to areas where access to
cash is difficult, especially if using contactless mobile or card payments; however, that can also pose
problems for those people who do not handle this technology well. In [21] and [22], it was concluded
that the main advantage of reducing or eliminating cash is the reduction in costs: “During this decade,
many banks have fostered cashless payment methods in the hope of reducing overall payment costs”. In [23],
advantages derived from the elimination of cash were pointed out in their analysis, where one may
“tax the underground economy, promote business efficiency and cover up criminal or lobbyist activities”. In the
investigations of [24-26], the main disadvantages of a cashless society were identified as “user privacy
problems”, as well as “hacking problems”; despite this, for these authors, the advantages were superior
when noting that “there are major social and economic benefits to a cashless society, such as reduction in cash
related crimes and monetary benefits [ ... | cash is bulky and heavy to carry by the customer. A cashless solution,
even a smart card, may well be smaller and lighter” .

In [27], the advantage that “cashless payment might have a positive impact on economic activities” was
indicated, while [28] pointed out “reduced policy control of the monetary system” as a disadvantage of
the reduction or elimination of the use of cash and also the possible security problems derived from
“cybercrime”. In [29], it was affirmed in their study that a cashless society can pose a problem when
applying monetary policy by the central bank, as well as highlighting dangers derived from personal
data protection. At this point in the analysis, we can therefore indicate that there is no doubt that
cash “is essential for the operation of a modern economy, but its nature has varied substantially over time” [30].
According to [31], the elimination of cash brings some advantages, such as the following: “Unlike
traditional cash transactions, cashless payments discourage robbery and other cash related crimes” .

In the study by [32], the fall in the use of cash in two countries was analyzed, namely, Canada and
Sweden. The authors concluded that “cash does not play a significant role in monetary policy, and so its
disappearance generally would have no material adverse effect on monetary policy”, but that “the emergence of a
cashless society could affect key concerns of a central bank, including seigniorage, monetary policy, payments and
financial stability considerations”. Also, Ref. [33] has argued that electronic money brings about privacy
problems for users. In [34], advantages of a cashless society were pointed out, including “a great and
rapid development of payment technology, a reduction of the shadow economy (with the consequent increase in
revenue from the state), personal security by not having to carry cash “in your pocket”; and the reduction of
crime”. However, the same author identified “the financial exclusion of the poor and elderly), the difficulty of
accessing banking services in rural areas, as well as the increase in cybercrime and the decrease in user privacy” as
the main disadvantages. Along these same lines, Ref. [35] pointed out that Swedish merchants continue
to accept cash but that cash will have surely disappeared in favor of other means of payment by
2023. Additionally, the aforementioned study identified positive factors derived from cash elimination
pertaining to crime reduction and technological development; however, as disadvantages, it pointed to
the exclusion of certain groups, such as the elderly, the disabled, or immigrants. In the study carried out
by [36], it was concluded that “possible proposals that advocate the total elimination of cash in the eurozone
should be carried out gradually and with strong public support for sectors of the population with lower levels
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of income and education”, thus hinting at the disadvantage related to social inclusion. The European
Central Bank issued a speech in February 2019 [37] (European Central Bank: “The possibility of paying in
cash is still very important for certain social sectors that, for various and legitimate reasons, prefer to use cash
instead of other means of payment. It is widely accepted and fast and allows the payer to control their expenses.
In addition, it is a means of payment that allows citizens to settle operations instantly, and the only means of
payment in money from the central bank and at its nominal value that does not entail the legal possibility of
charging a commission for its use. Also, paying in cash does not require a functional technical infrastructure and
can always be used, which is very important in case of interruption of electronic payments”. Available at: https:
//eurancla/legal-content/EN/TXT/PDF/?uri=CELEX:52019AB0004&from=ES), in which it highlighted
all the advantages that cash payments currently represent, especially for certain groups. The work
of [38] confirmed that the use of cryptocurrencies as a means of payment (instead of cash) can help to
increase the collection of the state since the “grey economy” is reduced. In [39], their study analyzed the
effects of a “cashless” society on corruption and related crimes, concluding that the elimination of cash
helps to reduce this type of crime. The work carried out in [40] pointed in the same direction, i.e., thata
decrease in the use of cash and an increase in digital means of payment, alluding to a central bank
digital currency (CBDC), could bring about the disadvantage of an increase in cybercrime, as well as
consequences that are adverse to financial stability; however, on the other hand, it would allow some
advantages to be achieved; among them, a reduction in the shadow economy and greater collection of
the state, technological development, and an increase in speed of the application of monetary policy by
the central bank. In [41], it was recently indicated that “central banks need to foster innovation to tackle
current shortcomings in payments and ensure that households and businesses have access to a diverse set of safe
and efficient payment methods” .

As found in [42], the disadvantages derived from dependence solely on technology, as well as
the risk of hacking, can be corrected by public campaigns that “enhance the adoption of mobile payment
services” and that “service providers should focus on promoting the benefits.” Another advantage derived
from the elimination of cash was reinforced by [43], with “empirical evidence supporting this claim: Credit
and debit card payments are negatively related to VAT evasion”, where a CBDC would reinforce this situation
and serve to increase collection from the state via taxes.

On the other hand, [44] pointed out that the elimination of cash can have a positive consequence,
i.e., that “eliminating cash leads to inefficient investments”; however, they also pointed out that this would
lead to certain social problems, such as the demand for illegal goods and their associated transactions,
which would be carried out via more complex ways. However, the authors pointed out that “the move
towards a cashless society has, no doubt, its positive effects”. The position of these authors agrees with that
maintained by [45], considering an Italian case that indicates that “the cashless society is the right direction
and it is not far from achievement. Italy, by heading towards it, can give a stimulus to the economy and finally
align to the other European countries that are benefiting from cashless transactions” .

From this section, we can extract that, despite the advantages derived from the elimination
of cash, there are other series of disadvantages that should not be ignored by governments and
banking authorities; especially those related to financial inclusion. This article therefore contributes to
continuing the open debate on whether to eliminate cash or not, and the corresponding effects are
analyzed based on the current situation in an area of Spain where it is already difficult to access cash.

The advantages and disadvantages derived from the elimination of cash are summarized in
Table 1.
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Table 1. Advantages and disadvantages derived from the elimination of cash.

Advantages of Eliminating Cash

Disadvantages of Eliminating Cash

Greater ease of the central bank to apply monetary policy.

Absolute dependence on electronic means for payments:
network outages, power outages etc.

Higher collection of the state, when “transactions” from the
underground economy emerge.

Increase in inequality I: Exclusion of unprofitable clients for
financial institutions.

Crime reduction: Money laundering crimes, tax evasion
and other illegal activities such as drug or arms trafficking.

Increase in inequality II: Difficulty in making transactions
on the part of the elderly, people with disabilities, poor
people with problems accessing bank accounts, etc.

Technological innovation: new means of payment and
official virtual currencies.

Privacy problems: access to data and customer transactions
when everything is registered.

Greater physical security for businesses, avoiding robberies
since they do not have cash on their premises.

Security problems: Hacking and theft of customer data.

Cost savings in issuing banknotes and coins.

Financial instability problems.

Source: Author’s elaboration.

3. Financial Inclusion and Use of Cash

As stated in [12], “half of the world adult population (3.5 billion inhabitants) does not have a bank account
in a financial institution”. The way in which financial inclusion has traditionally been measured has
been through instruments such as a multidimensional index of financial inclusion (MIFI), which is
a harmonized index of financial inclusion that is comparable between countries and for the same
country when analyzing different periods. A MIFI evaluates the use, access, and quality of a country’s
financial services using 18 World Bank indicators [46]. These 18 indicators are grouped into three
blocks or components. First, we find the use, which in turn presents three indicators: The existence
of financial, savings, and credit products. This information is provided by the World Bank through
the Global Findex database [47]. Second, the quality. This is based on four indicators, which are
the following: Trust in the financial system, the cost of financial services, access points, and the
required documentation. Finally, and thirdly, there is access. This indicator measures the number of
personal service points (bank branches and the like) and access to services through machines such
as automated teller machines (ATMs) and the like. This information is obtained from studies such
as the “International Monetary Fund’s Financial Access Survey” (FAS), provided by the International
Monetary Fund. According to [48], access is measured with four indicators: (1) The number of ATMs
per 100,000 adults, (2) the number of bank branches for those 100,000 adults, (3) the number of bank
branches for each 1000 square meters, and (4) the number of ATMs per 1000 square meters. In our study,
focused on Spain and more specifically on the province of Avila, we have carried out measurement by
carrying out a more complete study through an index of access to cash, which is an analysis method
that goes beyond these indicators.

Beyond the Global Findex database and the International Monetary Fund’s Financial Access
Survey, numerous scientific-economic studies have already been carried out on access to banking
services, especially for access to cash, and the effects of the elimination of cash on certain areas and
groups. Most of them have focused on less developed countries.

In all the previous studies (see Table 2), it was highlighted that access to cash, both in physical
and digital formats, is very important for citizens and merchants, and in general for the economy.
However, in many of these investigations, it was highlighted that the path to a cashless society needs to
be carefully studied. Specifically, avoiding the exclusion of particularly vulnerable population groups,
such as the elderly, the young, or the poor. In the case of the elderly, this relates to their mobility
limitations (difficulty in getting around and getting cash) or difficulty in managing digital applications
(technological gap). In the case of young people, this pertains to them not being profitable customers
for the bank when considering that they must operate or maintain a digital account but do not generate
enough business for the bank. Regarding the poor, this exclusion pertains to restrictions on access to
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financial channels and to the technological devices necessary to carry out transactions. Therefore, any
policy that is taken regarding the elimination of cash and progress towards a “cashless society” must be
made considering these factors.

Table 2. Studies on access to banking services and use/demand for cash.

Study Country Year Author/s Results/Conclusions
The realistic goal for Hungary should primarily be to
Comparative Analysis of the Changes ) decelerate the expansion, as experiences show that a nominal
in Cash Demand in Hungary. Hungary 2020 1491 decrease in cash volume requires the long-term and
concurrent existence of several factors.
¢Es la Eurozona un drea 6ptima para Possible proposals that advocate the total elimination of cash
suprimir el efectivo? Un analisis in the Eurozone should be carried out gradually and with
. AP . Eurozone 2019 [36] . . .
sobre la inclusién financiera y el uso strong public support for sectors of the population with
de efectivo. lower levels of income and education.
The Acceptance Model toward ‘ The uccepmnce ofvthe cashless society in Thm?ami is high,
Lo . Thailand 2019 [50] and the industry is encouraged to try to continue in
Cashless Society in Thailand. o
this direction.
consumers [ ... ] are seemingly more interested in using
electronic services than cash. The laws and the system
o . . governing cash handling stimulate a reduction of cash.
Building a Cashless Society: The Swedish . .
Sweden 2019 [35] Demographics: Young people prefer electronic payments vs.
Route to the Future of Cash Payments c
elderly, who have a higher tendency to use cash. The
alternatives to cash that are likely to become more attractive
for consumers.
A great leap of faith: The cashless . The tzutl?or shows concern about.the rapid exparsion of
L . India 2019 [51] electronic money and the effects it can have on society,
agenda in Digital India . o .
beyond the economic analysis of inclusion and use.
People in Jakarta will not be too significant to trust the
Influence of Cashless Society non-cash transaction system. It can be found that the
Socialization toward Trust Transaction Indonesia 2018 [52] heterogeneous Jakarta community with educational,
Culture in Jakarta, Indonesia occupational, and social levels is the factor determining the
use of cash or not.
Consumers these days trust more on the cashless
Malaysia Towards Cashless Society. Malaysia 2018 [53] transaction. A cashless society, with all its benefits and
drawbacks, is undeniably maturing in Malaysia.
The dissimilarity in the infrastructure, regulation, economic,
Mobile money, cashless society and spczul structure and pohtwul}cand:tzons can have great
. S . . ) impact on the success and failure of the Mobile Money
financial inclusion: case study on Somalia and Kenya 2017 [54] . .
. services. The success of mobile money operator means many
Somalia and Kenya. ) . .
unbanked people is reached, poor people get new financial
service options and therefore their life will get better.
A Coinless Society as a Bridge to a South Korea is well equipped with cashless payments. Korea has a
Cashless Society: A Korean . 2017 [55] high potential to realize not only a coinless society but also a
X . . Korea-east Asia < .
Experiment. In Cash in East Asia cashless society.
Cashless policy needs to be fully implemented while
public-private sectors collaboration and partnership should
Prospects of Nigeria’s ICT be strengthened especially at the national level. Education
Infrastructure for E-Commerce and Nigeria 2016 [56] should be inculcated in the school curriculum right from the
Cashless Economy. primary education to the tertiary institutions in order to
increase the knowledge base and develop human capacity of
the economy.
The goal of mVISA is to meet the needs of underserved and
unbanked Rwandans by providing relevant, affordable and
accessible financial services. It will allow clients to easily
Mapping mobile money in Rwanda: Rwanda 2016 [57] access their bank’s account via their phone and encourage

The Mvisa project.

non- account holders mainly rural folks to become bankable.
The general public needs to know where to find an mVisa
agent who can pay real cash withdrawn or transferred from
remote accounts.

Source: Author’s elaboration based on referenced studies.

Methodology: Detection of Vulnerable Areas of Access to Cash

According to [48], access to cash is measured with four indicators: (1) The number of ATMs per
100,000 adults, (2) the number of bank branches per those 100,000 adults, (3) the number of bank
branches per 1000 square meters, and (4) the number of ATMs per 1000 square meters. In the present
study, the geographic scope of research is centered in the province of Avila (Spain) as an example
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of an aging province with a low population density. Data extraction was carried out based on the
methodology described below. However, once the data were collected, the construction of a specific
“access to cash index” was carried out based on the methodologies proposed by [58], applied to the
case of South Wales (United Kingdom), by [59], applied in the city of Bristol (United Kingdom),
and by [60], applied in Australia, and following some questions have been dealt with by considering
the methodologies of [61], which was applied in Sweden, or [62], which was applied in Portugal.
However, variations have been introduced to adapt the methodology to the particularities in which the
banking and savings system operates in Spain.

The method used here will allow identification of areas where citizens have easy access to cash
and areas where access is more difficult. This will outline the areas that public authorities should
influence if they intend to reduce cash, and where they should focus their efforts on improving the
financial inclusion of their citizens, based on the experience of the province of Avila, using the indicator
methodology of the International Monetary Fund to collect data, combined with the proposed and
analyzed access to cash index.

The construction of the access to cash index was carried out as follows:

1. All information related to banking services in the province of Avila was analyzed and collected.
This included bank offices, savings banks (this figure does not exist in the studies of the authors
cited above), and ATMs that dispense cash. In this case, no distinction was made between
free ATMs or fee-charging ATMs, and there was no penalty in the index, as other authors have
included, when considering fee-charging ATMs (The reason for the non-differentiation was the
following: In the Spanish banking system, clients of a bank can withdraw cash at ATMs of another
bank or savings bank of which they are not clients with or without a commission, provided
that the financial entity is part of the same means of payment system (for example, EURO 6000
or System 4B). However, if certain amounts are exceeded in the cash withdrawal (60, 80, or
100 euros), the client who withdraws money from a bank/savings bank of which he is not a client
does not bear the commission. The cash withdrawal fee is borne by the customer’s bank/cashier,
and if it exceeds the previous figures, the fee is not passed on to the customer. This is the reason
why the withdrawal of cash is “free” or without commission or cost). Postal mail offices were also
taken into account, since they provide banking services to citizens, and, additionally, businesses
that offer “cashback” services were included, although, it should be noted that this is not a mode
that is widely used in Spain, unlike in Anglo-Saxon areas of the world. The appendix presents
tables with the data collected for each of the categories (see Table Al).

2. Once all these data were collated, we proceeded to reflect them on a map. The territorial extension
features the municipal term, which is the center of the population. This can be seen in the next
section of results analysis.

3.  Calculation of the access to cash index was carried out. Once the number of bank branches, ATMs,
post offices, or cashback points found in each municipal term were quantified, we could calculate
an index of access to cash in each of the municipalities in the province of Avila.

For the construction of the index, the type of infrastructure (bank branches, ATM, etc.) was
multiplied by a score established for each type of installation, depending on the cost and accessibility
of withdrawing cash from that type of infrastructure. This is reflected in the following equation
Equation (1):

Access to cash index = ) (bank branch x 1) + (ATM x 3) + (post office X 2) +

(cashback point X 1) )

The system that was developed to assign a score to each type of element (bank Branch, ATM, etc.)
was based on the combination of three criteria: Temporary availability, universal availability, and the
need to carry out or not carry out another type of transaction. These criteria were based on those used
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by [58], which was applied to the case of South Wales (UK), and by [59], applied to the city of Bristol
(UK).

Regarding the temporary availability when assigning a score, this refers to how many hours said
element is available for use by people who want to access the banking service. ATMs are available
24 h a day, 365 days a year, while post offices, bank branches, and cashback points are subject to time
restrictions that are normally determined by business hours, as well as closing for some days of the
week (banks and post offices are not open on Sundays).

Regarding universal availability, we referred to whether the user must bear some type of cost
when accessing said service when they are not a customer of the entity that offers the service. In the
case of ATMs, as we have already mentioned, in the Spanish banking system, customers of a bank can
withdraw cash at ATMs of another bank or savings bank of which they are not customers, either with
a commission or without it, provided that the entity they are interacting with is a part of the same
system of means of payment (for example, EURO 6000 or System 4B). However, if certain amounts
are exceeded in the cash withdrawal (60, 80, or 100 euros), the client who withdraws money from
a bank/savings bank of which he is not a client does not bear the commission. The commission for
cash withdrawals is borne by the client’s bank/savings bank, and if it exceeds the previous figures, the
commission will not be passed on to the client, meaning that the cash withdrawal is “free” or without
commission or cost. In any case, “it is important that reasonable access to cash services is maintained for
people in regional or remote locations as long as such access is needed”, and ATMs play a very important
role in this regard [60]. In the case of “Correos”, the state-owned postal service in Spain, there is no
such limit, as it can operate with all banking companies, and in the case of cashback points, there are
limits that depend on the agreement that the business/trade has with a certain financial institution.
Here, this situation is similar to that in Australia [60], where “for many regional and remote communities,
Australia Post’s service is the only reasonably accessible cash deposit point”.

In line with the use of this score, similar initiatives are being carried out in the United Kingdom
through the “Community Access to Cash Pilots initiative” program [63]. According to [64], “the needs of
local communities are critical. That is why we are supporting the Community Access to Cash Pilots initiative as
an additional industry measure to improve access, helping local areas develop and support solutions”. Regarding
the need to carry out another type of transaction, we referred to whether it was necessary for another
activity (e.g., purchase, refueling of gasoline, etc.) to be carried out by the user in order to obtain
the banking service to withdraw cash. In this case, this circumstance does not occur with ATMs,
and neither in bank nor post offices; only in cashback points. In the United Kingdom, cashback points
are widely established and “the 2019 Local Shop Report shows that 62% of convenience stores currently
offer cashback services and 100% of the stores surveyed accepted cash as a method of payment” [65], and that
“convenience stores are often the only local source for cash in communities”. Therefore, they are a place that is
widely used by local people to obtain cash, despite the limited operating hours.

Therefore, combining these explanations with the summary contained in Table 3, a score was
obtained that was later used in Equations (1) and (2). In Equation (2), an additional score was inserted
and this is explained in the corresponding section.
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Table 3. Multiplier coefficient depending on the type of infrastructure.

Score by Type of
Infrastructure that Infrastructure Present Explanation of the Awarded Score
Allows Access to Cash . s .
in the Municipality
Opening hours limit, they only deliver cash to clients of
Bank Branches/ 1 the bank or cashier, generally with time limits for this

Savings bank type of operations, in some cases with cost per operation
of cash and not to any client.

Available 24 h, available to anyone, not just customers.
No cost (withdrawal fee) for clients. When you are not a

ATM 3 customer of that entity, but you withdraw a certain
amount in cash or more, the cash withdrawal operation
is free (without commission).

Post Office 2 Opening hours limit. They operate with many entities.
Cash Back Point 1 Openmg hours limit. It involves making a purchase in
the business.

Source: Own elaboration based on methodology proposed by Tischer, Evans, and Davies (2019), and Evans, Tischer,
and Davies (2020) (Note that the methodology initially proposed by the authors was adapted to the Spanish case
and to the operation of the Spanish banking system, where two items were eliminated, and it is specified here that
cashback practices in Spain are not widespread).

4. Data Collection and Analysis

To collect the necessary data, primary sources of information were used. In this case, the sources
of information were the webpages of the financial entities (to extract the data from bank branches and
ATMs by municipality). In the case of post offices, the website of the state postal agency “Correos” was
used, and in the case of cashback points, the website of the ING group and those of the businesses
adhering to the cashback format that operate in the province of Avila were used. Regarding the bank
and savings bank branches, the province of Avila has a total of 112 (The bank branches have been
obtained by consulting the websites of the following entities: Bankia BFA, Banco Santander-Popular,
Banco Sabadell, Bankinter, BBVA (Banco de Bilbao-Vizcaya), as well as the Bank of Spain (2020).
Most municipalities do not have a bank branch (86%), as seen in Table 4, which is a factor that hinders
access to cash. This means that if the inhabitants of these municipalities want to have cash, they
must either use their private vehicle or use public transport. The opposite extreme includes only two
municipalities (Avila, the capital and, Arévalo, the second most populous municipality, with more
than five branches).

Table 4. Scale of bank branches by municipality, and percentage of municipalities with bank branch.

Number of Municipalities % of Municipalities
Number of Bank Branches and Bank BrancI;les (with Bank BII':mches)

0 branches 214 86.3

1 branch 17 6.9

2 branches 3 1.2

3 branches 5 2.0

4 branches 6 2.4

5 branches 3 1.2

More than 5 branches 2 0.8

Source: Own elaboration based on data extracted from Bankia BFA, Banco Santander-Popular, Banco Sabadell,
Bankinter, BBVA (Banco de Bilbao-Vizcaya Argentaria), Caixabank, Unicaja Banco, ING Direct, Citibank, Deutsche
Bank, Ibercaja, Cajamar and Caja rural de Salamanca.

In the case of automatic teller machines (ATMs) operational ATMs were obtained by consulting the
webpages of the following entities: Bankia BFA, Banco Santander-Popular, Banco Sabadell, Bankinter,
BBVA (Banco de Bilbao-Vizcaya Argentaria), Caixabank, Unicaja Banco, ING Direct, Citibank, Deutsche
Bank, Ibercaja, Cajamar and Caja rural de Salamanca (last consultation date: July 2, 2020), There are
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150 ATMs in the province of Avila. As can be seen, as in the case of bank branches, 87.5% of the
municipalities lack access to an ATM, and this is a factor that again restricts access to cash (see Table 5).
This means that for the inhabitants of these municipalities, when they want to obtain cash, must use
their private vehicle or use public transport to move to another municipality. At the opposite extreme
are four municipalities with more than five ATMs, and therefore access to cash is easier.

Table 5. Scale of automatic teller machines (ATMs) by municipality, and percentage of municipalities

with ATMs.

Number of ATMs Number of Municipalities and ATMs % of Municipalities (ATMs)
0 ATMs 217 87.5
1 ATM 13 52
2 ATMs 4 1.6
3 ATMs 4 1.6
4 ATMs 3 12
5 ATMs 3 12

More than 5 ATMs 4 1.6

Source: Own elaboration based on data extracted from Bankia BFA, Banco Santander-Popular, Banco Sabadell,
Bankinter, BBVA (Banco de Bilbao-Vizcaya Argentaria), Caixabank, Unicaja Banco, ING Direct, Citibank, Deutsche
Bank, Ibercaja, Cajamar and Caja rural de Salamanca.

Regarding post offices, the dependencies existing in the province of Avila of the state operator
of Correos were included (see Table 6). There are a total of eight offices in the province of Avila,
distributed between Avila (capital) and the most populated municipalities, such as Arévalo or Arenas
de San Pedro. This means that access to cash through the banking service that Correos can provide is
only available in 3.2% of the municipalities analyzed here, and that the rest, i.e., 96.8% of municipalities,
cannot access cash through the post offices of Correos (The post offices were obtained by consulting
the website of the state agency Correos (last consultation date: 2 July 2020)).

Table 6. Scale of post offices by municipality, and percentage of municipalities with post office.

Number of Post Offices Number of Municipalities and Post Offices % of Municipalities (Post Offices)
0 offices 240 96.8
1 or more offices 8 3.2

Source: Own elaboration from data extracted from the state postal agency “Correos”.

Regarding access to cash through cashback points (All the points that offer cashback services
in the province of Avila were extracted by searching the web portals of bank operators regarding
the following businesses: DIA supermarkets, SHELL gas stations, GALP gas stations, ONCE kiosks,
tobacconists, and other small businesses (last consultation date: 2 July 2020)), it was found that the
distribution is somewhat more consistent than other means, such as post offices (see Table 7). However,
a similar situation was found with ATMs. Most municipalities also do not have access to cash through
cashback services (89.1%). This modality to obtain cash is also underdeveloped in Spain, contrary to
what happens in other countries, such as the United Kingdom or Ireland [66].

Table 7. Scale of cash back points by municipality, and percentage of municipalities with cash back point.

Number of Points with Cash Number of Municipalities and Cash Back Points % of Municipalities (Cash Back)

Back
0 cashback points 221 89.1
1 cashback point 19 7.7
2 cashback points 4 1.6
3 cashback points 1 04
4 cashback points 0 0.0
5 cashback points 0 0.0
More than 5 cashback points 2 0.8

Source: Own elaboration from data contained on the website of DIA Supermarkets, SHELL Gas Stations, GALP Gas
Stations, ONCE Kiosks, Tobacconists and Other small businesses.
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4.1. Cash Access Maps

As indicated in the second section of the methodology, once all these data were obtained (banks,
ATMs, post offices, and cashback points) they were reflected on maps. The extension of this is municipal
term, which is the center of the population. These maps will allow us to find areas that have greater
difficulty in accessing cash.

These maps should be given priority when looking for a solution where one wants to reduce
or eliminate cash. The reason for this is that they highlight areas where there are no other banking
services, such as a bank office or ATM to deposit money, make withdrawals, or check balances, among
other operations.

These maps should be given priority when offering other alternatives, such as financial education
to use electronic banking, mobile coverage in the event of starting a virtual currency with an electronic
wallet, etc.

In addition, the sum of the data collection of all these combined maps allows us to elaborate on
them in the following section, based on the described methodology, to evaluate the index of access
to cash.

As we can see in Figure 2, the points of access to cash in the province of Avila follow a well-defined
pattern. They are concentrated in the nuclei with the largest populations and are also centralized at the
ends of the province, e.g., in the north of Madrigal de las Altas Torres and Arévalo and in the southeast
of Las Navas del Marqués, Cebreros, El Tiemblo, and la Adrada, mainly. In the southern area, only the
municipality of Arenas de San Pedro was identified. In the southwest, the towns of Barco de Avila and
Piedrahita were identified, and in the east (the border area with the province of Salamanca) we did not
find any notable towns. Consequently, it is expected that there will be areas in which access to cash will
be difficult, requiring travel by public or private transport in order to access banking services. In order
to respond to this difficulty and define which areas would be more problematic when accessing cash
and to be able to solve this, it is not enough to reflect the situation in the previous maps. It is necessary
to take into account the different options together for access to cash (post offices, bank or savings bank
branches, ATMs, and cashback points) but also to weigh the availability with a score based on various
parameters, namely, the hourly availability, the need to be a customer or not, and the requirement
to carry out other transactions, such as refueling or making a purchase, together with the necessary
movement from one municipality to another.
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Figure 2. Distribution of bank branches, automated teller machines (ATMs), post offices, and cashback
points. Source: Author’s own elaboration using Tableau Desktop Professional Edition.

4.2. Access to Cash Index and the Detection of Vulnerable Areas

As already indicated in the previous section, in order to obtain greater accuracy regarding the
existing facilities or restrictions in terms of access to cash from a territorial perspective, it is not enough
just to graphically represent the points on the map. On the contrary, it is an essential requirement to
weigh the point of access to cash in each municipality under study (considering post offices, bank or
savings bank branches, ATMs, and cashback points) by a coefficient, i.e., that shown in Table 3 of the
methodology section. Thus, applying Equation 1, the cash access index for each municipality was
obtained. Additionally, it allows the detection of municipalities that are distant from points of access
to cash, therefore, suggesting either no access point in the municipality, difficulties relating to having
to travel by public or private transport to access banking services, time availability requirements,
issues relating to whether it is necessary to be a customer or not, or the need to carry out other actions,
such as refueling or making a purchase. The index results will show the most problematic areas
regarding inability to access cash.

From Figure 3, it can be seen how both the capital, Avila, and the northern area near Arévalo and
the province of Valladolid, as well as the southeastern area of the province (El Tiemblo, Cebreros, Las
Navas del Marqués, and La Adrada areas) present access to cash index values with optimal levels.
There are municipalities with an index value of 0, where areas within a few-kilometer radius would
have an inability access to cash. However, as can be seen in Figure 3, some areas surrounding the
capital are 22 km away from a cash access point.
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Access to Cash Ind..
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Figure 3. Access to cash index in the province of Avila. Source: Own elaboration using Tableau
Desktop Professional Edition.

In the central area of the province, the situation is like that of the surrounding area. In this case,
the number of kilometers required to travel to access cash amounts to 26 km. The southeast region is
well served by cash access points and this is reflected in the index values for this region. Las Navas
del Marqués, Cebreros, El Tiemblo, and La Adrada have acceptable cash access index values and this
means that the distance to be traveled is lower than 15 km, as shown in Figure 4. The southern part of
the province (Arenas de San Pedro, Candeleda) and the southeast (Piedrahita and Barco de Avila) also
have average distance values for access to cash of 14 km. Regarding the northern area of the province
and based on the calculated cash access index value, the area made up of Arévalo and Madrigal de
las Altas Torres reflects that there will be an availability of access to cash in 11 km around the area.
The area with the greatest difficulties in accessing cash, according to the proposed method, are in the
west of the province and the entire southeast area bordering Salamanca Province. As we can see in
Figure 4, the residents of this area may require trips of up to 30 km to find an access point for cash.
If the average is prepared considering the capital and the four divisions made, as well as the central
area, it can be extracted that inhabitants of this province will have access to cash within a radius of
19.6 km on average.
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Figure 4. Distance necessary to access cash according to the geographical area of the province of Avila
(area around the capital of the province, central zone, southeast area, south zone, north zone, and west
of the province). Source: Author’s own elaboration using Tableau Desktop Professional Edition.

5. Proposal for Sustainable Solutions to Increase the Access to Cash Index in Vulnerable Areas

As [67] has pointed out, it is necessary that “governments should vigorously pursue financial
inclusion goals by implementing regulatory and supervisory policies [ ... ] by encouraging technology
innovations that lower adoption costs and widen outreach, and by ensuring that systems take care of
the concerns of consumers.” As these authors have argued, such an intervention must be proactive and
focus on issues such as the “proximity to financial services; extent of their dimension and coverage;
product features and quality; promotion of usage; household financial capacity and expansion of
financial literacy.” Along these lines, the measures proposed below attempt to respond to the challenges
associated with the problems of the proximity and scope of financial services in terms of size and
coverage, as well as access to digital financial services. Precisely, expanding access points and digitizing
payments are two of the objectives of the UFA2020 initiative of the World Bank (For more information,
see: https://www.worldbank.org/en/topic/financialinclusion/brief/achieving-universal-financial-access-
by-2020), which seeks to promote universal financial access.

At this point and having identified the difficulties in some areas for accessing cash, two solutions
are proposed here to increase the rate of access to cash and thus guarantee an essential part of financial
inclusion and access to banking services:

1. Inthe short term, we recommend using the Spanish pharmacy network to provide access points
for cash, given the extensive presence of the network in the territory.

2. In the medium- to long-term, we recommend the possible implementation of a virtual currency
backed by the Central Bank that is present on users” mobile phones, with which they can make
payments using digital cash (Like the Chinese virtual currency (CBDC) that is already operating
in tests).

5.1. Expansion of Cashback Points through the Pharmacy Network

Spain has “one of the most extensive pharmacy networks, not only in Spain, but in Europe; above countries
like France or Germany” [68]. Thus, the proposal to minimize cash access difficulties that affect a large
part of the resident population in areas with a low demographic density or those with a certain degree
of isolation consists of taking advantage of the existing pharmacy network as a point of access to
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cash. In a simulation exercise, we proceeded to redefine Equation 1 with the incorporation of a new
component (pharmacy), thus obtaining the following expression:

Access to cash index = ) (bank branch x 1) + (ATM x 3) + (post office X 2) +

(cashback point X 1) + (pharmacy x 1). @

The pharmacy component is assigned a coefficient of 1 in this case, given that it has a time limit
and it may also be necessary to make a purchase in order to receive the cash, as is the case in some
cashback points. Pharmacies have a time restriction, normally determined by business hours, as well
as closing for some days of the week (i.e., the same assumption as bank branches and post offices,
which are not open on Sundays). The full explanation of the scoring has carried out by explaining
Equation (1). First, as we can see in Table 8, the percentage of municipalities without this possible
point of access to cash is 20 points lower than in the case of the rest of the points collected in Equation
1, so the access to cash index values would be significantly improved and the kilometers of travel
required to obtain cash would be reduced with the addition of pharmacies as points of access to cash.

Table 8. Pharmacy scale by municipality, and percentage of municipalities with Pharmacy.

Pharmacy Number of Municipalities and Pharmacies % of Municipalities (Pharmacies)
0 pharmacies 156 62.9
1 pharmacy 83 33.5
2 pharmacies 5 2.0
3 or more pharmacies 4 1.6

Source: Own elaboration from data extracted from the Avila Official College of Pharmacists.

The network of pharmacies in the province of Avila is presented here as a solution to increase the
rate of access to cash. Here, the pharmacy data have been extracted from the official website of the
College of Pharmacists, with the most recent data available as of 22 June 2020. Each pharmacy is listed
by municipality, as well as its current status (open or closed) and if it has any limits on the opening
hours or opening days.

Nearly 40% of the territory has at least one pharmacy in its municipal area. Based on these data,
a map of the pharmacy network in the province of Avila can be drawn up. It can be clearly seen
that these pharmacies are better distributed throughout the whole territory than the aforementioned
areas for cash access (see Figure 5). In this way, if the pharmacy network served as an access point to
cash, the access rate to cash (in this case, in the province of Avila) would be significantly increased.
Especially, access would increase in not only places where some point of access to cash already existed,
but especially in places where there was no existing way to access cash, causing the displacement
of citizens.

This can be easily verified in Figure 6, which shows how the access to cash index has changed
after implementing this measure.
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Figure 5. Distribution of the pharmacy network in the province of Avila. Source: Author’s own
elaboration using Tableau Desktop Professional Edition.
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Figure 6. Access to cash index if the pharmacy network is used as a “cashback” point. Source: Author’s
own elaboration using Tableau Desktop Professional Edition.
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As canbe seen, the access to cash index values of all the areas previously analyzed have significantly
improved with the addition of pharmacies. Both the capital area, as well as the north of the province,
the southeast, and south, and even the west area adjacent to Salamanca and the downtown area (which
were the areas with the worst access to cash index values) show improvement.

As shown in Figure 7, the distance to travel around the capital to access cash has been reduced
from the 22 km shown in Figure 3 to the 5 km shown in Figure 7. This denotes an improvement in
the ability to access cash. The same can be said for the rest of the zones (i.e., comparing Figure 7 to
Figure 4). The value of 26 km around the downtown area has decreased to 11 km. In the southeast area,
a reduction of 15 km to 10 km can be seen. In the southern area, a reduction of 14 km to 6.1 km can be
seen. In the north zone, a reduction from 11 km to 6 km can be seen. However, the area showing great
improvement is the western area. In Figure 3, the distance to be traveled to access a cash point was
30 km. If the pharmacy network is incorporated, as proposed, as a solution, the distance is reduced,
as we can see in Figure 7, to 14 km. If the average is analyzed again, taking into consideration the
pharmacy network, and again the capital and the four divisions made are taken into consideration,
as well as the central area, the inhabitants of this province will have access to cash within 8.7 km on
average (a notable reduction from the 19.6 km if the pharmacy network is not available).

Figure 7. Distances necessary to access cash according to the geographical area of the province of Avila

after adding the pharmacy network as a cash source. Areas around the capital of the province, central
zone, southeast area, south zone, north Zone, and west of the province are shown. Source: Author’s
own elaboration using Tableau Desktop Professional Edition.

5.2. Implementation of a CBDC to Increase Access to Cash

As [69] pointed out, “the accelerated pace of development of digital infrastructure, together
with increasingly rapid and widespread access and interconnection to networks among citizens,
companies and institutions are shaping a digital ecosystem that drives numerous disruptive processes
and transformation in all the productive sectors of the economy, to the point of envisioning an
eminent change in business models and the pattern of economic growth”, questioning the traditional
forms and balances of economic and social organization [70]. In this favorable context for the
development of digital financial services, another possible solution to increase access to cash could be
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the implementation of a CBDC (central bank digital currency). This, in any case, does not depend on
the Spanish authorities, but on the European Central Bank. The implementation or not of a CBDC
presents a series of advantages, such as “improving access to financial services when there is geographic
dispersion, increasing the rate of bank penetration and access to financial services or as an alternative to the drop
in the use of cash” [40]. This alternative, given the geographical dispersion and the difficulty of accessing
cash in this province, could be a solution (at least in the medium- to long-term). Also, in order to
implement a CBDC, other issues such as the one pointed out by [71] must be considered, since in
the generation and maintenance of CBDCs it is necessary to “invest a large amount of electrical energy”.
Therefore, despite the advantages of saving in physical costs (paper money and metal) derived from
the implementation of a CBDC, it is also possible that an environmental cost is incurred, derived from
a greater increase in electricity required for the currency’s generation and maintenance. An example of
the latter is found in [72], where they pointed out that in 2014 that “bitcoin mining has consumed as much
electric energy as Ireland required in 2014”. Another problem brought about by CBDCs is the one pointed
out by [73], since “there is concern about the tax evasion of those who use bitcoin instead of more traditional
online payment methods”, and some may derive its use for the “laundering of money”, as suggested
by [74].

However, as pointed out in [40], there are countries that have already carried out tests on the
possible implementation of a CBDC and its effects, such as Uruguay with the “e-Peso” or the Bahamas
with the “Project Sand Dollar”. However, the country with the most weight in the world and the most
advanced implementation of a CBDC is China, where “in January 2020, senior officials from the People’s
Bank of China confirmed that the bank has concluded the development and testing of China’s sovereign digital
currency” [75]. Each user will have a wallet on their mobile with which they can make payments
through QR codes and this will also allow them to send or receive money and even initiate transactions
by putting two mobile phones in contact. In the present study, in order to assess the possible acceptance
of a CBDC as a solution to the difficulties of an inability access to cash, a survey was carried out with
the inhabitants of the province of Avila to find out if they would accept its implementation (see Table 9).

Table 9. Knowledge and acceptance of a central bank digital currency (CBDC) in the province of Avila.

1. Do you Know What a Virtual Currency Is? Frequency Percentage
No, I don’t know what a digital currency is. 172 33.6
Yes, I know what a digital currency is. 340 66.4

2. If the European Central Bank launched a virtual

currency, would you continue to use traditional cash, Frequency Percentage
would you reduce it use in favor of digital or would

you replace traditional cash with digital?

I Would reduce the use of traditional cash 220 43

I would continue to use traditional cash (coins and bills) 128 25

I would substitute traditional cash for digital cash 164 32
Total 512 100

Source: Own elaboration from data collected via online survey.

In total, 512 people participated in the survey (see Tables A2—-A7 in Appendix A) (The population
of Avila is made up of 158,930 people. Thus, with 50% homogeneity, a 5% margin of error, and a 95%
confidence level, at least 384 surveys would be necessary for the result to be representative. In our case,
this number was far exceeded, as 512 people participated. Therefore, the sample is representative).
The population was segmented according to sex, studies, job occupation, family income, and the size of
the municipality. The two questions that were asked were the following: Do you know what a virtual
currency is? If the European Central Bank launched a virtual currency, would you continue to use
traditional cash, would you reduce cash use in favor of digital cash, or would you replace traditional
cash with digital cash? See Tables A8 and A9 the in appendix for more details. All statistical data
related to the variance, skewness, standard error of skewness, kurtosis, and kurtosis standard error
can be found by consulting Table A10 in the appendix of this article.



Sustainability 2020, 12, 7480 20 of 33

As can be seen from the data extracted from the survey carried out, first of all, 66% of those
surveyed affirmed that they either know what a digital currency is or have heard something about this
type of currency and, in short, answered the question affirmatively.

Second, but not least, regarding a scenario where a CBDC was implemented (the question stated
that China is currently conducting a successful test), 32% of respondents said that they would replace
traditional cash with digital cash. Next, 43% of respondents indicated that if a CBDC was introduced
that they would reduce their use of traditional cash in favor of digital cash. Only one in four surveyed
citizens (25%) would continue to use traditional cash (coins and bills) instead of a CBDC. In this context,
we proceeded to analyze the 25% of people who would pose difficulties when accepting a CBDC in
order to analyze their profile.

The 128 people out of the 512 respondents who answered “I would continue to use traditional cash
(coins and bills)” and therefore would not accept a CBDC were mostly men. Therefore, a CBDC would
have more acceptance among women. Regarding the age range, we see a clear trend, where those
under 18 would accept a CBDC (none preferred traditional cash) and as people get older, their rejection
of CBDC grows, except in the 45 to 54 age range.

Therefore, new generations would be more willing to accept a CBDC while older people tend
to prefer traditional cash (the 55-64 age range features the highest percentage of CBDC rejection).
Regarding the level of education and studies, the trend is also clear, where only 1.6% of people with
university studies rejected the CBDC, while people without an education or those with more basic
studies (less education) preferred traditional cash. These results are reflected in Table 10.

Table 10. Sex, age, and level of education (studies) of people who would reject the use of a CBDC as a
substitute for traditional cash in the province of Avila.

Sex Age Training Level (Studies)
Sex Total  Percentage Age Range Total  Percentage Tra1n1ng level Total  Percentage
(years) (studies)
Man 78 60.9 <18 0 0 Primary 2 1.6
Woman 48 37.5 18-24 18 14.1 High school 30 23.4
25-34 24 18.8 University 2 1.6
35-44 26 20.3 No studies 92 71.9
45-54 14 109 ~ Domotknow 16
no answer
55-64 38 29.7
>65 8 6.3

Source: Own elaboration from data extracted from the survey.

From the data shown in Table 11 regarding the occupations of the interviewees, it can be seen that
the vast majority of people who rejected the implementation of the CBDC and, therefore, prefer the
use of cash, were active workers (people who currently have a job). Regarding income, for the vast
majority of people who reject the use of a CBDC and prefer cash, it was observed that these results are
concentrated in the lowest family income ranges (a total 62.5% between the two other defined ranges),
indicating that there is a relationship between lower income and the rejection of a CBDC and inversely
higher income and acceptance of it. In the case of the municipality of residence, the vast majority of
respondents were concentrated in municipalities with more than 50,000 inhabitants. This is logical,
given that most of the Avila’s population is concentrated in its capital. The results of the study are like
those obtained by other authors. At a lower educational level and at a lower level of income, there is a
greater use of cash. This same situation was shown by [76] in a study carried out in the United States
of America. The same is true in the case of Canada, according to a study by [77], or in the case of [78],
in their study in Germany. More recently, this also coincides with the results obtained by [36] in their
study on the eurozone, indicating in their conclusions that “... it is observed that the probability of using
cash is higher for individuals with lower levels of income and education” and also that “possible proposals that
advocate the total elimination of cash in the eurozone should be carried out gradually and with strong public
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support for sectors of the population with lower levels of income and education”. Also, in the recent study
of [79], conclusions were reached in the same direction, where “digital financial inclusion reduces farmers’
vulnerability” and “digital financial inclusion can reduce fluctuations in consumption and thereby alleviate
farmers” vulnerability”. In the study of [42], carried out in South Africa, it was indicated that the greatest
beneficiaries of a “cashless society” would be women, where a “cashless society may enhance consumers’
optimism levels towards new mobile payment services, but also reduce safety concerns as a result of carrying
cash, especially for women.” In our study, women show a very high level of acceptance (higher than
men) for a CBDC (or in other words, a lower rejection). Finally, in the study carried out by [45] in Italy,
a conclusion similar to ours was reached: “We expect a larger use of cashless payment from a population
with a higher GDP” and therefore, a greater use of cash in people with minor a GPD.

Table 11. Socioeconomic characterization of the population that would reject the use of CBDC in the
province of Avila.

Current Main Occupation Income of the Family Unit Size of the Municipality of Residence
Total Percentage Total  Percentage Total  Percentage
Active 74 57.8 <€14,000 44 344 <1000 20 15.6
worker
Self-Worker 12 9.4 €14,000,001-25,000 36 28.1 1000-10,000 6 4.7
Student 18 141 €25,000.001-€35,000 22 17.2 10,000.1-50,000 26 20.3
Retired 10 7.8 €35,000.001-€50,000 14 10.9 50,000.1-100,000 76 59.4
Unemployed 6 47 €50,000.001-€100,000 12 9.4
Others 6 47 >€100,000 0 0.0
Do not
know, no 2 1.6
answer

Source: Own elaboration from data extracted from the survey.

However, this measure to guarantee access to cash in the long term should be accompanied by
others, such as encouraging sustainable means of transport in these areas, as indicated [80], and a series
of tax incentives in the rural environment, as pointed out [81]. All this will contribute to improving
access to “quality” banking services and reduce the shock of the depopulation situation experienced by
large areas in the interior of Spain that are collectively referred to today as “depopulated Spain”. Lastly,
in [82], in an applied study in Canada, it was pointed out that “the public remains indifferent to the
various bank deposit monies (media of exchange) [ ... ] in other words, the non-zero-sum nature of
electronic methods of payment is not inconsistent with a uniform currency”. Thus, a CBDC could have
a perfect place in society.

6. Discussion of Results

This research has sought to contribute to the study of the problem of financial exclusion and the
difficulties of an inability to access to cash that are suffered in Spain by the populations of certain
areas characterized by low demographic densities and a high proportion of elderly people. For this
purpose, the population residing in the province of Avila has been taken as a study sample, whose
interest is justified when considering the existence of a representative demographic structure that is
characterized by an aging population that is dispersed throughout the territory in small urban centers.
At the same time, this province constitutes evidence of the financial exclusion problems that have
arisen from the recent restructuring process of the Spanish banking system that has led to the closure
of 40% of the bank branches that operate in this territory. In recent years, European countries have
launched numerous initiatives to combat corruption, money laundering, and tax fraud. Among them,
the progressive elimination of cash through the limitation of payments through this means stands out.
Despite this, cash and its use in day-to-day transactions continues to represent a very widespread form
of payment for a large part of the population, and there are different international organizations, such
as the BIS or the World Bank, which advocate its maintenance. The methodology proposed in this
research goes beyond the measurements made by the “International Monetary Fund’s Financial Access
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Survey” (FAS). The construction of an index of access to cash via the consideration of a diverse set of
cash dispensing infrastructures that have been suitably weighted according to parameters, such as ease
of access, has allowed the construction of maps that have detected and identified the most vulnerable
areas at risk of financial exclusion. Consequently, this has facilitated the identification of territories
where it would be recommended to implement public policies to guarantee equal access to cash for the
entire population, or at least to minimize access costs. Even though the empirical data were collected
from throughout the province of Avila, a limitation exists, since the data were collected from one part
of the country only. More studies are required to test and validate the results of the study in other
regions (for example, those indicated in the introduction with a similar population density). On the
one hand, this study has only been based on including the existing pharmacy network in order to
increase the access to cash index. However, other possible solutions, e.g., the use of mobile ATMs (e.g.,
in a bus or van) that run through the area, have not been analyzed. On the other hand, this study has
only investigated the moderating effect of gender, age, household income, education, and the size of
the municipality of residence. Other variables could have been included (for example, if COVID-19
has affected the use of cash), so more research may be required in the future.

7. Conclusions

Beyond the multiple advantages that the reduction or elimination of cash could bring, such as
cost savings, the greater effectiveness of monetary policy, or the reduction in crime, most studies have
agreed on the advisability of analyzing any change that leads to a cash-free society in detail. In addition
to the absolute dependence on electronic means for payments, the risk of financial exclusion of certain
vulnerable groups (elderly, youth, people without resources, etc.) with difficulty in accessing new
technologies and financial services necessarily requires that any initiative in this sense contemplates
such risks.

In order to solve this problem, the present investigation has identified and analyzed the implications
of two possible solutions: In the short term, it has been proposed to take advantage of the extensive
network of pharmacies for use as access points to cash (as cashback facilities) and, in the medium and
in the long term, the introduction of a CBDC as an alternative means of payment to cash.

In the application of the proposed methodology, it has been verified that the population residing
in the province of Avila, which is one of the Spanish provinces that has been most affected by financial
exclusion, faces significant difficulties in accessing cash. In fact, 81.5% of the municipalities of the
province of Avila present a score of zero points in the access to cash index proposed here. Each
inhabitant of this province must travel, on average, approximately 20 km to access a cash dispensing
point. This problem is aggravated when considering the southwest quadrant of the province of Avila,
where the distance is increased to an average of 30 km.

Taking advantage of the pharmacy network to provide cashback points would facilitate access to
cash in the study population, who are currently at risk of financial exclusion. With this measure, a
notable reduction in costs associated with accessing cash has been verified, as the average distance that
would be necessary to access this service is reduced by more than 55% compared to other cash source
locations. A reduction of more than 20 percentage points in the number of municipalities in Avila with
a score of zero in the access to cash index was also found here. Said improvement is possible when
considering the extensive pharmacy network in the province, which, in the case of the province of
Avila, covers nearly 40% of the territory, with at least one pharmacy in each municipal area.

Finally, it has been verified that the implementation of a CBDC as an alternative means of
payment to cash would enjoy good acceptance by the population under study here. Specifically,
75% of respondents said they would substitute digital money for cash or at least reduce their use
of it. Conversely, one in four respondents, whose profile coincides with the elderly, uneducated,
and/or low-income people, would reject its widespread use. Such a circumstance would require the
development of training and information actions to raise awareness of the safety and effectiveness of
this type of currency.
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Figure A1. Population density (persons per square kilometer) in southern and central Europe. Source:
Author’s elaboration based on data from Eurostat (2019) and Tableau Desktop Professional Edition.
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Table Al. Bank branches, post offices, ATMs, cashback points, and pharmacies by municipality.
Calculation of access to cash index.
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Table Al. Cont.

Access Cash Index

Municipality Bank Branches Post Offices ATMs  Cash Back  Access Cash Index Pharmacies (Pharmacies)
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Table Al. Cont.

Access Cash Index

Municipality Bank Branches Post Offices ATMs  Cash Back  Access Cash Index Pharmacies (Pharmacies)
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San Juan de la Nava
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San Juan del Olmo
San Lorenzo de Tormes
San Martin de la Vega del
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San Martin del Pimpollar
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Table Al. Cont.

Access Cash Index
(Pharmacies)
0
0

Municipality Bank Branches Post Offices ATMs  Cash Back  Access Cash Index Pharmacies

San Miguel de Corneja
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Valdecasa
Vega de Santa Maria
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Villaflor
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Villanueva de Avila
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Villar de Corneja
Villarejo del Valle
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Vinegra de Morana
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Source: Author’s elaboration based on data from Bankia BFA, Banco Santander-Popular, Banco Sabadell, Bankinter,
BBVA (Banco de Bilbao-Vizcaya Argentaria), Caixabank, Unicaja Banco, ING Direct, Citibank, Deutsche Bank,
Ibercaja, Cajamar, Caja rural de Salamanca. The state postal agency “Correos” and the Avila Official College
of Pharmacists.

Table A2. Descriptive statistics of the survey carried out: Age.

Age Frequency Percentage Valid Percentage = Accumulated Percentage

<18 8 1.6 1.6 1.6
>65 16 3.1 3.1 47
18-24 68 13.3 13.3 18
25-34 174 3.4 3.4 52
35-44 114 223 223 74.2
45-54 60 11.7 11.7 85.9
55-64 72 14.1 14.1 100
Total 512 100 100

Source: Author’s elaboration based on data from an online survey.
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Table A3. Descriptive statistics of the survey carried out: Sex.

Sex Frequency Percentage Valid Percentage = Accumulated Percentage
Man 226 441 441 441
Woman 284 55.5 55.5 99.6
I prefer not to 5 0.4 0.4 100
say
Total 512 100 100

Source: Author’s elaboration based on data from an online survey.

Table A4. Descriptive statistics of the survey carried out: Training level (studies).

Training Level (Studies) Frequency  Percentage  Valid Percentage  Accumulated Percentage

Do not know, no answer 8 1.6 1.6 1.6
Primary 10 2 2 3.5
High school 80 15.6 15.6 19.1
No studies 2 04 04 19.5
University 412 80.4 80.4 100

Total 512 100 100

Source: Author’s elaboration based on data from an online survey.

Table A5. Descriptive statistics of the survey carried out: Current main occupation.

Current Main Occupation Frequency  Percentage Valid Percentage  Accumulated Percentage

Self-worker 26 5.1 5.1 5.1

Unemployed 32 6.3 6.3 11.3
Student 66 12.9 12.9 24.2

Retired 22 4.3 4.3 28.5

Do not know, no answer 4 0.8 0.8 29.3
Others 22 43 43 33.6

Active worker 340 66.4 66.4 100

Total 512 100 100

Source: Author’s elaboration based on data from an online survey.

Table A6. Descriptive statistics of the survey carried out: Income of the family unit.

Income of the Family Unit  Frequency  Percentage Valid Percentage  Accumulated Percentage

<€14,000 88 17.2 17.2 17.2
€14,000,001-25,000 4 0.8 0.8 18
€25,000.001-€ 35,000 166 32.4 324 50.4
€ 35,000.001-€ 50,000 104 20.3 20.3 70.7
€50,000.001-€ 100,000 98 19.1 19.1 89.8
>€100,000 52 10.2 10.2 100

Total 512 100 100

Source: Author’s elaboration based on data from an online survey.

Table A7. Descriptive statistics of the survey carried out: Size of the municipality of residence.

Size of the Municipality of Residence =~ Frequency  Percentage  Valid Percentage = Accumulated Percentage

<1000 34 6.6 6.6 6.6

1000-10,000 36 7 7 13.7

10,000.1-50,000 112 21.9 21.9 35.5

50,000.1-100,000 330 64.5 64.5 100
Total 512 100 100

Source: Author’s elaboration based on data from an online survey.
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Table A8. Descriptive statistics of the survey carried out: Do you know what a virtual currency is?

Do you Know What a Virtual Currency Is? Frequency  Percentage  Valid Percentage = Accumulated Percentage
No, I don’t know what a digital currency is. 172 33.6 33.6 33.6

Yes, I know what a digital currency is. 340 66.4 66.4 100

Total 512 100 100

Source: Author’s elaboration based on data from an online survey.

Table A9. Descriptive statistics of the survey carried out: If the European Central Bank launched a
virtual currency, would you continue to use traditional cash, would you reduce it use in favor of digital
or would you replace traditional cash with digital?

If the European Central Bank Launched a Virtual Frequency  Percentage  Valid Percentage = Accumulated Percentage

Currency:

I would reduce the use of traditional cash 220 43 43 43
I would continue to use traditional cash (coins and bills) 128 25 25 68
Iwould substitute traditional cash for digital cash 164 32 32 100
Total 512 100 100

Source: Author’s elaboration based on data from an online survey.

Table A10. Variance, asymmetry, standard error of skewness, kurtosis, and kurtosis standard error.

Age Sex Training Level Current Main Income of the Size of the Municipality
(Studies) Occupation Family Unit of Residence
Variance 1859 0.260 0.216 1448 1574 1357
Skewness 0.421 -0.077 —2066 1910 0.363 —-0.511
Standard error of skewness 0.131 0.131 0.131 0.131 0.131 0.131
Kurtosis -0.546  -1676 7086 3217 —-0.678 0.526
Kurtosis standard error 0.261 0.261 0.261 0.261 0.261 0.261

Source: Author’s elaboration based on data from an online survey and SPSS Statistics.
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