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ABSTRACT

Technology-driven digital transformation is impacting the
financial sector with the entry of new business models
such as fintech and bigtech that successfully compete by
offering financial products with disruptive potential. Digital
banking is the result of the sum of traditional banking
and the internet that offers banking services through a
website or mobile application. The integration of financial
services into digital ecosystems represents a challenge
for traditional banking that needs to evolve to face the
changing environment. Digital banking plays an important
role in financial inclusion, as it allows access to innovative
services to more Peruvians and boosts economic growth.
However, a high level of digital fraud also exists, aimed at
misappropriating money or blackmailing financial users
by means of phishing and the use of malware. Pearson’s
correlation coefficient, useful for linear relationships,
was used to evaluate the variables “digital banking” and
“financial inclusion”, and SPSS-IBM software was used
to tabulate the results.

Keywords: innovation; technology; inclusion; finance;
banking.
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INTRODUCTION

The significance of technologies used by digital banking is stu-
died in this research, as they offer an excellent alternative for
the integration of the socially-excluded population by providing
access to and use of financial services (financial inclusion). Such
technologies, starting from data traffic on cell phones, interbank
transactions and digital accounts, can be used as tools to impro-
ve customer service efficiency.

Financial inclusion is a multidimensional concept related to the
supply and demand aspects of financial products or services,
whose dimensions are access, use, quality and impact on the
financial wellbeing of families and companies. According to the
Economic Commission for Latin America and the Caribbean
(ECLAC), financial inclusion is a factor that drives 7 of the 17
sustainable development goals: “(SDG1) No poverty, (SDG2)
Zero hunger, (SDG3) Good health and well-being, (SDG5) Gen-
der equality, (SDG8) Decent work and economic growth, (SDG9)
Industry, innovation and infrastructure, and (SDG10) Reduced
inequalities” (ECLAC, 2020, p.14), making this research particu-
larly relevant. The objective of this study is to determine to what
extent digital banking is related to financial inclusion during the
period 2010-2019, while the general hypothesis seeks to verify
that digital banking is significantly related to financial inclusion in
Peru during the period 2010-2019.

This research contributes to expanding knowledge regarding the
change that technological innovation is bringing about in the use
of and access to financial services, which suggests that the futu-
re of banking and the development of financial inclusion is digital.

Digitalization in Latin America

In terms of digital development, Latin America ranks at a medium
level with an index of 49.92 (on a scale of 0 to 100), higher than
the African region (35.05) and Asia Pacific (49.16). However, it
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falls behind Eastern Europe (52.90), Western Euro-
pe (71.06) and North America (80.85). As part of the
developing world, Latin America shows a moderate
growth rate of digitalization compared to other re-
gions of the developed world (Corporacion Andina
de Fomento [CAF], 2020a).

The Frontier Technologies Readiness Index prepa-
red by the United Nations [ONU] (2020) presented
the results obtained by 158 countries based on a
scale from 0 to 1, placing them within one of four
25-percentile score groups. The values considered
were: low, lower-middle, upper-middle, and high.
Table 1 shows the position obtained by the coun-
tries representing Latin America.

Table 1. Latin America’s Technologies Index.
World

Country Ranking Score Score Group
Brazil 41 0.65 Upper-middle
Chile 49 0.57 Upper-middle
Mexico 57 0.54 Upper-middle
Argentina 65 0.49 Upper-middle
Uruguay 68 0.47 Upper-middle
Colombia 78 0.44 Upper-middle
Peru 89 0.36 Lower-middle
Ecuador 90 0.34 Lower-middle
Paraguay 102 0.29 Lower-middle
Bolivia 116 0.24 Lower-middle

Source: Adapted from the United Nations, 2020.

Financial Inclusion

Financial inclusion favors economic growth, focu-
sing on the vulnerable population, as it provides
the opportunity to save, invest, borrow and obtain
credit and insurance through the use of and access
to financial services. Use of and access to financial
services is among the economic and social differen-
ces between high-income countries in Europe and
low-income countries in Latin America (Orazi, Mar-
tinez, & Vigier, 2019).

Similarly,

Being able to have access to a transaction
account is a first step toward broader finan-
cial inclusion since a transaction account
allows people to store money, and send and
receive payments. A transaction account
serves as a gateway to other financial ser-
vices, which is why ensuring that people
worldwide can have access to a transac-
tion account is the focus of the World Bank
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Group’s Universal Financial Access 2020
initiative. (Banco Mundial, 2018, para. 2)

In 2019, regarding the number of deposit accounts
in commercial banks, Mexico had 98 million 623
thousand, Colombia had 75 million 728 thousand;
Argentina had 67 million 579 thousand; Chile had
44 million 994 thousand; Peru had 42 million 662
thousand; and finally Bolivia had 6 million 256 thou-
sand (Figure 1).

Concepts such as savings or access to credit are
important aspects of financial inclusion. In 2019,
regarding loan accounts in commercial banks, Co-
lombia had 24 million 463 thousand; Argentina had
18 million 997 thousand; Chile had 15 million 675
thousand; Peru had 5 million 923 thousand; and fi-
nally Bolivia had 692 thousand (Figure 2).

Digital financial inclusion represents an opportunity
for neglected low-income families to integrate into
the banking sector and access digital financial ser-
vices through the internet.

“Digital financial inclusion” can be defined
as digital access to and use of formal finan-
cial services by excluded and underserved
populations. Such services should be suited
to the customers’ needs and delivered res-
ponsibly, at a cost both affordable to custo-
mers and sustainable for providers. (Grupo
Consultivo de Ayuda a los Pobres [CGAP],
2015, p. 1)

Digital Banking

New disruptive technologies have prompted tradi-
tional banking to be more competitive and a) be fast
and accurate in risk assessment; b) ensure the se-
curity and protection of customer data; c) exploit big
data intelligence to generate value from users; and
d) offer products and services according to the rea-
lity and need of digital customers (Bueno, Longo, &
Morcillo, 2017).

A definition of digital banking is presented below.

(...) el mundo digital ha cambiado la dinami-
ca tradicional de la banca, ofreciendo pro-
ductos enfocados en el consumidor y sus
necesidades. Se trata de un consumidor
que demanda transacciones en tiempo real,
seguras y eficientes, y al que las nuevas
tecnologias lo empoderan para: a) adminis-
trar sus productos a través de plataformas
a las que pueden acceder desde cualquier
lugar y en cualquier momento; b) conocer
de primera mano la oferta de productos y
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Figure 1. Latin America: Number of deposit accounts in commercial bank branches from 2015-2019 (in thousands).
Source: Adapted from International Monetary Fund, 2020.
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Figure 2. Latin America: Number of loan accounts in commercial bank branches from 2015-2019 (in thousands).
Source: Adapted from International Monetary Fund, 2020.
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servicios; ¢) comparar las opciones que
le ofrece el mercado y d) emitir opiniones
y defender sus derechos de manera mas
efectiva. Otra faceta de las nuevas tecno-
logias consiste en el impacto potencial que
tienen para impulsar la inclusion financiera,
particularmente en sectores de bajos in-
gresos [the digital world has changed the
traditional dynamics of banking, offering
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products focused on the consumer and their
needs. These consumers demand real-time,
secure and efficient transactions, and new
technologies empower them to: a) manage
their products through platforms they can
access from anywhere and at any time; b)
learn first-hand about the range of products
and services available; c) compare the op-
tions offered by the market; and d) express
their opinions and defend their rights more
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effectively. A further feature of the new tech-
nologies is their potential to boost financial
inclusion, particularly in low-income sec-
tors]. (Asobancaria, 2017, p. 2)

Digital Banking Technologies
Big data

Big data is the massive collection and management
of information that makes possible the storage, pro-
cessing and analysis of digital information. It allows
banks to make more effective decisions, as, based
on a better knowledge of their customers, they are
able to offer financial products and services de-
signed according to their needs. It improves credit
approval, risk management, investment banking
and cross-selling processes. It also erases the ba-
rriers of information asymmetry.

El término Big Data no sélo hace referencia
al volumen de datos, sino a las tecnologias
asociadas a la captacion, administracion y
visibilidad de los mismos; y no sélo se tiene
en cuenta el volumen sino la variedad de
los mismos y la velocidad de acceso y pro-
cesamiento. [The term Big Data refers not
only to the volume of data, but also to the
technologies associated with the collection,
management and visibility of the data; not
only volume but also the variety of the data
and the speed of access and processing are
taken into account]. (Revuelta, 2018, p.312)

Blockchain

A blockchain is a distributed database shared by a
network that uses encrypted algorithms that makes
information difficult to hack or steal. In banking, in
the near future, blockchain will facilitate the secu-
re transmission of data and capital using encrypted
codes. It will also make it possible to provide custo-
mers with a secure identity on the web. Moreover,
traditional contracts will be replaced by smart con-
tracts, thus reducing the risk of transactions.

En cuanto al sector bancario y financiero,
si bien es cierto que el uso de esta tecnolo-
gia aun es incipiente, algunos bancos han
venido trabajando de manera importante en
la utilizacioén del blockchain en el desarrollo
de sus productos, viendo en su utilizacion
enormes posibilidades para la reduccion
de costos, mayor eficiencia y agilidad en
las transacciones. [As for the banking and
financial sector, while the use of this tech-
nology is still incipient, certain banks have
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been actively using blockchain for product
development, as they see in its use tremen-
dous potential for cost reduction, greater
efficiency and agility in transactions]. (Fede-
racion Latinoamericana de Bancos [FELA-
BAN], 2018, p. 1)

Cloud Computing

Cloud computing is the technology that, via the
Internet, enables data storage and facilitates ac-
cess to platforms, applications and services in a vir-
tual space. Clouds (servers located in the network)
are where workloads are executed. Data storage
and services in the cloud ensure a high-speed pro-
cessing of transactions resulting in cost savings for
both the financial client and the bank, creating sca-
lability and agility in the banking business. It is also
friendly with other technologies such as artificial in-
telligence and big data.

Artificial Intelligence (Al)

Al is a branch of computer science that deals with
the development of systems to perform complex
tasks as human intelligence would. Al has an impact
on banking activities such as risk management, cre-
dit scoring, credit card fraud, cash transactions and
personalized customer support (app chatbot). “Un
chatbot es un software que interactia con el usua-
rio mediante una interfaz de conversacion, disefa-
do para simular una conversacion inteligente sin un
ser humano presente [A chatbot is a software that
interacts with the user via a conversational interface
and is designed to simulate a conversation intelli-
gently performed without a human being present]”
(Serrano-Cobos, 2016, p. 845).

Al technology has become an essential tool for fi-
nancial investment markets, which is why it will be
widely used in the short term. However, it will hardly
replace the human being in its entirety but rather it
will be an additional factor in decision making (Alon-
so & Carrio, 2019).

Internet of things (loT)

It is the ability of physical and digital devices to in-
terconnect through the Internet and share informa-
tion with each other. The internet is no longer just
a cloud, but together with the devices they form a
whole. The loT enables banks to use mobile devi-
ces, wristbands, smartwatches, among others, as
communication channels to better know their cus-
tomers. Thus, it allows banks to offer personalized
financial services using the devices as a source of
information.
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Biometric Technology

Biometric technology systems are identity authen-
tication systems that recognize people via physical
means such as fingerprints, iris reading, voice or
facial recognition, or other means. This technology
enables automatic and unequivocal verification of the
identity of financial customers. Identification is ren-
dered more easily as it is unnecessary to memorize
passwords to access platforms, it avoids the use of
magnetic cards, and it prevents password theft.

La gran mayoria de los consumidores en el
mundo (93%) prefiere la biométrica sobre
las contrasefias para validar un pago. El uso
de la huella dactilar para acceder a determi-
nados servicios moviles ha calado entre los
consumidores convirtiéndolo en el método
mas aceptado (80%) seguido por el recono-
cimiento facial (66%) o de Iris (60%) [Most
consumers in the world (93%) prefer biome-
trics over passwords to validate a payment.
The use of fingerprint to access certain mo-
bile services gained traction among consu-
mers making it the most accepted method
(80%) followed by facial (56%) or iris (50%)
recognition]. (Distrendia, 2019, p. 116)

Use of Digital Channels
Mobile Banking

Mobile banking is a service provided through an
application where customers can perform remote
financial transactions via a cell phone 24 hours a
day. Mobile banking reduces time and money costs
for clients, as they no longer have to go to the bank.

En general, la banca moévil brinda la posibili-
dad de derribar barreras importantes para la
inclusién financiera de los pobres: asequi-
bilidad y disponibilidad fisica. En compara-
cion con los bancos tradicionales basados
en sucursales, la banca mévil tiene la ven-
taja de que no incurre en el costo de im-
plementacion, maneja costos menores para
las transacciones de bajo valor y proporcio-
na un enlace con el nuevo nicho de merca-
do: las personas que no estan bancarizadas
[All in all, mobile banking has the potential
to break down key barriers to financial in-
clusion for the disadvantaged: affordability
and physical availability. Compared to tradi-
tional branch-based banks, mobile banking
has the advantage no implementation cost,
lowering fees for low-value transactions, and
providing a bridge to the new niche market:
the unbanked]. (Azabache, 2018, p. 71)
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Internet Banking

Internet banking are financial transactions perfor-
med by customers via a computer or laptop, using
an Internet connection on a virtual World Wide Web
(www) space.

Los servicios de banca por Internet son un
elemento de importancia estratégica para
las entidades bancarias, considerando su
potencial para la reduccion de costes e in-
cremento de ingresos; por ello, los bancos
buscan redirigir a sus clientes hacia sus ser-
vicios en Internet [Internet banking services
are a strategically important element for ban-
king entities, considering their potential for
cost reduction and revenue increase; there-
fore, banks seek to redirect their customers
to their Internet services]. (Bourgault, Egea,
Guerrero, Gonzalez, & Mangin, 2013, p. 37)

It enables real-time customer service without the
need to physically go to the bank, which makes it a
fundamental tool for financial inclusion.

Telecommunications Infrastructure
Home internet

Peruvians’ marginalization regarding internet use
(those who do not have access) represent a signi-
ficant percentage: 47.46% (2018), 43.35% (2019)
and 38.92% (2020), which is a major barrier pre-
venting banking digitalization. Internet penetration
in Latin America is 68.66% (2018), 73.52% (2019)
and 78.78% (2020), which reflects progress in re-
cent years (CAF, 2020b).

Table 2. Internet Penetration in Latin America (2018-
2020).

Country 2018 2019 2020
Argentina 77.78% 81.42% 85.24%
Bolivia 48.22% 53.04% 58.34%
Brazil 74.22% 81.64% 89.80%
Chile 82.33% 82.33% 82.33%
Colombia 66.68% 71.40% 76.47%
Ecuador 60.67% 64.27% 68.09%
Mexico 65.77% 67.75% 69.79%
Paraguay 64.99% 69.16% 73.60%
Peru 52.54% 56.65% 61.08%
Uruguay 70.21% 72.20% 74.24%
Latin America 68.66% 73.52% 78.78%

Source: Adapted from Banco de Desarrollo de América Latina -
CAF, 2020b.
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5G in Latin America

5G technology refers to the fifth generation mobile
network that increases data transmission efficiency
and allows multiple devices to be connected with
minimal latency and high bandwidth. 5G allows
browsing up to 10 GBps (gigabytes per second),
much faster than the 4G technology. In addition, ne-
twork response time (latency) will be reduced to 5
milliseconds, enabling real-time communication.

By 2025, 5G penetration in Latin America is ex-
pected to reach 9%, i.e. 62 million connections.
The countries with the most encouraging forecasts
in the region are Brazil with 18% and Mexico with
12% (Figure 3). 5G growth will be progressive and
will coexist with 4G technology over the next few
years (Global System for Mobile Communications
[GSMA], 2020).

On April 21, 2021, the Peruvian Ministry of Trans-
port and Communications authorized the imple-
mentation of 5G technology for mobile services, to
be implemented under the NSA standard over exis-
ting networks awarded in public tenders. The gover-
nment has just published legal norms for the reallo-
cation of 500 MHz to the 1.7 GHz, 2.1 GHz and 3.5
GHz bands. Deployment of 5G in mobile services
will start in the provinces of Ica, Truijillo, Arequipa,
Canete, Huarochiri, Callao and Lima. Subsequent-
ly, it will be progressively extended to other areas of
the country during 2022 (Ministerio de Transportes
y Comunicaciones [MTC], 2021).
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Risks of Digitalization

In Latin America, organizations and users of digital
technologies have experienced identity theft, loss of
personal data and cybersecurity breaches in ban-
king transactions. According to banking entities,
the most frequently used types of attacks against
financial services customers were email phishing
(49.7%), text message phishing (24.2%), phone
call phishing (24.8%) and infection with malicious
software or malware (35.67%) (Organizacién de los
Estados Americanos [OEA], 2018).

In relation to the materialization of digital se-
curity incidents (successful attacks) (including
aspects of information security, cybersecurity
and fraud prevention using digital media) in
banking entities in the region during 2017, it is
highlighted that 65% of the large banks state
that they were victims of successful attacks,
while among the medium banks the percenta-
ge is 43% and among the small banks, 19%.
(OEA, 2018, p. 72) (Figure 4)

Users of financial services who stated that they did
not use digital services to perform their banking
operations provided the following reasons: dis-
trust (59.26%), lack of interest in digital channels
(27.78%), lack of knowledge of digital technology
(11.11%) and lack of digital services (9.26%). From
these results, it can be concluded that it is neces-
sary to build trust and confidence in users to encou-
rage the use of digital media (OEA, 2018).

CostaRica [l 1%
Peru [N 6%
Colombia [N 6%

0% 5%

Argentina _ 7%
Chile | 8%
Mexico [ 12%
Brasil [ — e

10% 15% 20%

Figure 3. Latin America: Expected 5G penetration by county by 2025.
Source: Global System for Mobile Communications Association, 2020.
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METHODOLOGY

“Financial inclusion means that individuals and busi-
nesses have access to useful and affordable finan-
cial products and services that meet their needs”
(Banco Mundial, 2018, para. 1). Based on this de-
finition, financial inclusion will only be addressed
based on the Peruvian population in general, thus
including all socioeconomic levels.

This research aims to demonstrate the significant
relationship between the variables digital banking
and financial inclusion in Peru. It has a quantitative

approach, because statistical tools will be used to
analyze and explain the results. It has a correlatio-
nal and non-experimental design. Data for the pe-
riod 2010-2019 will be obtained from the STATISTA
database.

RESULTS

The independent variable (X) is represented by
digital banking penetration and the dependent va-
riable (Y) is represented by bank deposit accounts
representing financial inclusion (Figure 5). The de-
pendent variable is predicted or calculated, and the

Small banks victims of
(successful) digital security attacks

Medium banks victims of
(successful) digital security attacks

Large banks victims of
(successful) digital security attacks

.

0% 50% 100%

Figure 4. Latin America: Banks victims of digital security attacks.
Source: Organizacion de los Estados Americanos,2018.

50%
45%
40%
35%
30%
25%
20%
15%
10%
5%
0% 2010 2011 2012 2013 2014 2015 2016 2017 2018 @ 2019

Deposit accounts (population %) 23% 24% 26% 29% 31% 33% 35% 38% 40% 43%
—— Digital banking penetration (population %) 2% 3% 4% 4% 5% 6% 8% 10% 11% 13%

Figure 5. Peru: Commercial bank deposit accounts and digital banking penetration 2015-2019 based on
population percentage.
Source: Adapted from STATISTA, 2021.
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independent variable provides the basis for the cal-
culation, i.e., it is the predictor variable.

Statistical Analysis

As the data sample is (n < 30), normality will be
analyzed with Shapiro-Wilk. Table 3 shows that the
two quantitative variables have a significance level
(Sig. > 0.05), thus, normality exists and Pearson’s
correlation can be used.

The research hypotheses are:

H, = Digital banking is not significantly related to fi-
nancial inclusion.

H, = Digital banking is significantly related to finan-
cial inclusion.

A regression and linear correlation analysis will be
performed using SPSS-IBM software to interpret
the data.

If the p-value is < 0.05 there is a linear relationship
and the research hypothesis H, is accepted.

The research variables are:

X: Digital banking penetration based on percentage
of population (independent variable).

Y: Deposit accounts in banks based on the percen-
tage of the population - representing financial inclu-
sion (dependent variable).

A statistical technique of linear regression will be
used to predict the dependent variables based on
the behavior of the independent variables.

General form of the regression equation (mathe-
matical expression that defines the relationship be-
tween two variables).

y=a+bx

y= Dependent variable

Table 3. Normality Test.
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a= Ordinate y
X= Independent variable
b= Slope of the line

Pearson’s correlation analysis will be used as a me-
asure of dependence that provides information on
the degree of linear association between two quan-
titative variables (X, Y).

oxy
xX.y =
px-y axoy
pxy = Pearson’s correlation coefficient

oxy = Covariance of (X,Y)
ox.= Standard deviation of X
oy = Standard deviation of Y

Digital banking penetration and financial inclusion
variables present the positive Pearson’s correlation
value of 0.982, very close to 1. The p-value is 0.000
< 0.05 (Table 4).

The scatter plot depicts a cloud of points in the
coordinates X, Y. A linear relationship is apparent,
as the X variable increases so does the Y variable
(Figure 6).

The resulting model is: Y = 20.27 + 1.81 X

DISCUSSION

Pearson’s correlation coefficient describes the in-
tensity of the relationship of the variables, it can
take any value from -1.00 to +1.00, as long as the
result obtained is close to these values it can be
said that the correlation is perfect.

Statistically, there is a correlation of 0.982, indica-
ting that there is a strong positive correlation close
to +1.00. The p-value is 0.000 < 0.05, therefore, H.:
Digital banking is significantly related to financial

Kolmogorov-Smirnov? Shapiro-Wilk
Estadistico gl Sig. Estadistico gl Sig.
Penetracion de la banca digital 0.167 10 0.200* 0.931 10 0.455
Inclusién financiera 0.117 10 0.200* 0.961 10 0.795

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction.
Source: Prepared by the author from SPSS—-IBM.
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Table 4. Pearson’s Correlation.

Digital Banking Penetration Financial Inclusion

Pearson’s Correlation 1 0.982**
Digital Banking Penetration Sig. (2-tailed) 0.000

N 20 10

Pearson’s Correlation 0.982** 1
Financial Inclusion Sig. 0.000

N 10 10

**_ Correlation is significant at the 0.01 level (2-tailed).
Source: Prepared by the author from SPSS—-IBM.

45

40

35 [

30

Financial Inclusion
[

¥=20,27+1,81%/

25 50 75

Digital Banking Penetration

100 125

Figure 6. Diagrama de dispersion (correlacion positiva).
Fuente: Elaboracién propia a partir de SPSS—IBM.

inclusion is accepted, because the variables are hi-
ghly correlated. The statistical test was performed
at 5% error or 95% confidence. The plot indicates
that, for each percentage point increase in digital
banking, financial inclusion increases by 1.81 per-
centage points.

The scatter plot indicates that, as digital banking
transactions increase, financial inclusion also in-
creases, a straight line with a positive slope.

CONCLUSIONS

As the study hypothesis has been proven, it can be
stated that digital banking is significantly related to
financial inclusion because both variables are hi-
ghly correlated. Digital banking becomes a strategic

118
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alternative for financial inclusion in Peru, by using
innovative technologies and software to optimize fi-
nancial services and reach the most remote popula-
tions in the country in a cost-effective and inclusive
manner.

Digital banking enables for the financial system to
expand its services through internet platforms or
cell phones, as it allows to open savings accounts,
purchase insurance, apply for loans or credit cards,
make investments in mutual funds, and conduct
other transactions. However, as noted by the OAS
(2018), the digital security incidents experienced by
users of the banking system in Latin America are
phishing by email (49.7%), phishing by text messa-
ge (24.2%), phishing by phone call (24.8%) and in-
fection with malicious software or malware (35.67%)
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In Peru, internet penetration was 53% in 2018, 57%
in 2019 and 61% in 2020, due to connectivity limita-
tions. As a consequence, the handling of cash and
its disadvantages such as: risk of theft, inappropria-
te data use, counterfeiting, fraud, money launde-
ring, among others, are intensifying.

Traditional banking is facing great challenges such
as digital transformation that requires investment in
technology, change of culture, new business mo-
dels, human resources, among others, in order to
adapt to the current demands of the sector and mar-
ket context.
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