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E-BANKING TECHNOLOGIES IN MEXICO:
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INNOVADORAS DE BANCA ELECTRONICA EN MEXICO:
UNA REVISIGN DOCUMENTAL

ABSTRACT

Despite the rapid expansion of the digital banking market in Mexico following the COVID-19 pandemic, disparities in user adoption persist. This study
analyzed the critical determinants and structural barriers that influence the adoption of innovative digital and online banking services in the Mexican
context. Therefore, a non-experimental qualitative documentary design was employed, and a systematic thematic synthesis of academic literature and
official institutional reports (2018-2024) was conducted. The analysis is structured around the theoretical dimensions of the Technology Acceptance
Model and the Unified Theory of Technology Acceptance and Use, integrated with current data on the implementation of artificial intelligence (Al) and
socioeconomic indicators. The findings revealed that digital adoption is driven by a duality between functional benefits and systemic fears. Specific
determinants such as security, accessibility, speed of decision-making, and account management are identified as the most significant attributes for
Mexican users. While Al-driven innovations and perceived agility strongly motivate its use, the perceived risk of cybercrime remains a fundamental
psychological barrier. Furthermore, despite robust regulatory frameworks such as the 2018 Fintech Law, geographic and socioeconomic gaps persist,

leading to a high concentration of usage among urban populations with higher levels of education.

Keywords: e-banking adoption, technology acceptance models, artificial intelligence, financial inclusion, mexican context

RESUMEN

A pesar de la rapida expansion del mercado de la banca digital en México tras la pandemia de COVID-19, persisten disparidades en la adopcién por
parte de los usuarios. El presente trabajo de investigacion evalud los elementos decisivos y los impedimentos estructurales que condicionan la aceptacion
de servicios financieros bancarios digitales de vanguardia en el entorno mexicano. Por lo tanto, se empleé un disefio documental cualitativo no
experimental y se realizé una sintesis tematica sistematica de la literatura académica y los informes institucionales oficiales (2018-2024). El anélisis se
estructura en torno a las dimensiones tedricas del modelo de aceptacion de la tecnologia y la teoria unificada de aceptacion y uso de la tecnologia,
integradas con datos actuales sobre la implementacion de la inteligencia artificial (IA) e indicadores socioeconémicos. Los hallazgos revelaron que la
adopcion digital esta impulsada por una dualidad entre los beneficios funcionales y los temores sistémicos. Determinantes especificos como la seguridad,
la accesibilidad, la rapidez en la toma de decisiones y la gestion de cuentas se identifican como los atributos mas significativos para los usuarios
mexicanos. Si bien las innovaciones impulsadas por la IA y la agilidad percibida motivan fuertemente su uso, el riesgo percibido de ciberdelincuencia
sigue siendo una barrera psicoldgica fundamental. Ademas, a pesar de marcos regulatorios sélidos como la Ley para Regular las Instituciones de
Tecnologia Financiera (conocida como Ley Fintech) de 2018, persisten las brechas geogréficas y socioecondmicas, lo que concentra en gran medida el

uso entre las poblaciones urbanas y con mayor nivel educativo.

Palabras clave: adopcién de la banca electronica, modelos de aceptacion de la tecnologia, inteligencia artificial, inclusién financiera, contexto
mexicano
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1. INTRODUCTION

The financial sector is undergoing a profound transformation driven by the digitalization of economic processes and
the rapid expansion of mobile technologies. In the wake of the COVID-19 pandemic, digital banking has ceased to
be a mere alternative channel and has become a fundamental vehicle for financial inclusion. In Mexico, the digital
banking market is projected to experience substantial growth, rising from USD 547.2 milion in 2024 to
approximately USD 1.48 billion in 2035 (Market Research Future, 2024). However, despite this accelerated
adoption, significant disparities persist in the way the population integrates these technologies into their daily lives.

Although the general trend points toward widespread digitalization, its adoption is not uniform. The
transition from traditional banking to digital platforms involves a complex interplay of psychological, technological,
and environmental factors. For example, recent industry data highlight that user behavior is rapidly shifting toward
digital-first interactions. Studies indicate that certain user segments are up to 56% more likely to develop their
relationship with their primary financial institution exclusively through digital channels (Alkami Technology, 2024).
This phenomenon underscores the need to analyze digital financial behavior not merely as a technological upgrade,
but from a multifaceted perspective that considers user perceptions, systemic risks, and the integration of emerging
technologies such as artificial intelligence (Al).

The main objective of this article was to analyze the key determinants that influence the adoption of online
and digital banking services in Mexico. To this end, the study carried out a systematic documentary review and a
thematic synthesis of academic literature and official institutional reports from 2018 (the year the Mexican Fintech
Law was enacted) to 2024, classifying the results from the perspective of technology acceptance models (TAM).
Drawing on the proposed theoretical framework and the current financial landscape, this study addressed the
following research questions:

o How do perceived usefulness and ease of use influence the adoption intentions of
digital banking users in the Mexican context following the pandemic?

e What role does risk perception—specifically the fear of cybercrime and fraud—play as
an obstacle to financial digitalization?

¢ How do enabling institutional conditions (such as the Fintech Law) and the integration
of Al by financial institutions influence customer trust and operational efficiency?

e To what extent do socioeconomic factors—such as education, income, and
geographic location—continue to determine the digital financial divide in Mexico?

The remainder of this article is structured as follows: Section two presents the background of e-banking in
Mexico, detailing its historical evolution, the regulatory framework, and the current state of digital inclusion. It also
provides a literature review addressing the innovation strategies (including Al) adopted by financial institutions and
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analyzing the theoretical frameworks (TAM). Section three describes the qualitative methodology employed,
specifically the documentary review and the thematic categorization process. Section four presents the results
synthesized in a documentary matrix, highlighting the main adoption factors. Finally, sections five and six offer the
discussion, conclusions, and practical implications derived from the results.

1.1. Previous research on adoption in Mexico: The academic literature has begun to address
these dynamics using national microdata

Martinez-Dominguez (2021) analyzed the determinants of e-banking adoption in Mexico based on the
neoclassical theory of utility maximization and concluded that variables such as income and educational level are
fundamental predictors. Likewise, a recent study using data from the National Survey on the Availability and Use of
Information Technologies in Households (ENDUTIH) revealed that individuals with higher educational levels, regular
Internet users, and residents of densely populated urban centers are the main users of e-banking (Quintero Pefia &
Mejia Bahos, 2022).

Furthermore, recent empirical data from Moreno-Garcia (2023) highlight that, despite the wide range of
attributes commmonly associated with digital banking, only four factors are statistically significant for the working
population in Mexico: security, monthly account statements, speed of decision-making, and accessibility. This
study, which shows high internal consistency (alpha = 0.919), reinforces the idea that perception and satisfaction
are determined by specific functional and security-related attributes, rather than by the widespread adoption of all
available platform features.

1.2. E-banking innovation strategies of financial institutions

In the banking sector, a digital platform strategy involves banks making their customers' data available to
third parties, such as fintech companies, through open application programming interfaces (APIs). This enables
these companies to develop innovative applications and services for the banks' customers (Schreieck et al., 2024).
The main objectives of these strategic initiatives are to maximize and streamline transaction volume, enhance
customer convenience by facilitating the seamless execution of transactions from anywhere, and, at the same time,
minimize operating costs.

Banks face increasing competitive pressures due to the emergence of new fintech companies (Hornuf et
al.,, 2021). These innovative entities offer attractive solutions characterized by secure and user-friendly digital
platforms. Among the most representative examples in the Mexican market are NuBank, Klar, Flink, and Mercado
Pago.
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Regarding the Al approach, the article by Sheikh et al. (2023) noted that Al encompasses a wide range of
computing techniques that enable machines to exhibit human-like behaviors, such as learning, problem-solving,
and decision-making. This includes, among others, machine learning, deep learning, natural language processing,
and computer vision.

Likewise, Al enables companies to interact with customers more efficiently and at scale, for example, using
chatbots in customer service (Schuetzler et al., 2020, 2021). These strategic implementations facilitate better
understanding on the part of users by enabling the efficient, real-time resolution of queries and questions related to
banking transactions (Narang et al., 2024). In addition, they help streamline the handling of certain categories of
inquiries that do not require a physical visit to a branch.

Moreover, research conducted in Palestine by Sulaiman and AbdelKarim (2019) revealed a substantial
positive correlation between the implementation of virtual assistants and chatbots and the expansion of commercial
banking operations. This positive correlation was attributed to a concomitant increase in customer satisfaction.
Another similar example of the use of Al for customer satisfaction was driven by the Hong Kong and Shanghai
Banking Corporation (HSBC), which, using chatbots and predictive analytics, offers customers fast, intuitive, and
seamless interactions, thereby meeting their constantly evolving demands.

Conversely, Al encompasses various other banking functionalities, such as fraud detection, risk
management, and cybersecurity (Hentzen et al., 2022). In the current fraud-prone landscape, customers prioritize
security when choosing financial institutions. These strategies, by improving security, effectively contribute to
customer retention. An interesting example of the diverse uses of Al in banks is the case of JPMorgan Chase & Co.
The bank employs machine learning and natural language processing techniques; its COIN technology, based on
Al, enables the comprehensive analysis of legal documents, including loan contracts (Soni, 2019).

In the face of the disruptive potential of fintechs, banks are actively seeking to adopt innovation. This entails
establishing strategic alliances with external fintech companies or investing in their own in-house fintech
development. In this way, banks aim to leverage the innovative solutions offered by these companies to improve
their own services and maintain a competitive advantage (Diener & Spacek, 2021). For example, Citibank has
established a strategic alliance with High Radius Corporation, a leading provider of integrated, cloud-based
collections management solutions. By streamlining collection application processes, this solution offers several key
advantages, including cost reduction, lower days sales outstanding (DSO), and greater operational efficiency
through faster resolution of exceptions.

The COVID-19 pandemic accelerated this shift toward the digitalization of banking, which increased public
awareness of digital banking services. As a result, individuals increasingly turn to digital platforms to carry out various
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banking operations, such as opening accounts, depositing checks, and making payments, minimizing the need to
physically visit a bank branch (Shikha & Singh, 2024).

However, what are digital banking services? These encompass a wide range of services, including mobile
payments made through smartphones, digital assistants, near-field communication (NFC), and digital wallets. E-
banking, for its part, uses the Internet as a remote channel to access banking services. Internet banking, on the
other hand, refers specifically to accessing bank accounts and information through a bank's website (Sharma et
al., 2022). Likewise, it encompasses all banking operations, including those traditionally carried out at head offices
and branches, through online services, and by means of bank cards, automated teller machines, and point-of-sale
terminals (Meher et al., 2021).

In addition, there has been a notable increase in the adoption of digital payments in the German banking
sector between 2011 and 2017. The main findings reveal a substantial compound annual growth rate (CAGR) of
66% for contactless payments, 33% for online transactions, and 8% for mobile payments. By contrast, cash usage
declined at a rate of 2% per year, while the use of debit and credit cards recorded modest growth rates of 3% and
2%, respectively. These results clearly indicate a significant shift toward digital technologies in the banking sector
of developed economies (Diener & Spadek, 2021).

The empirical study conducted by Mwele and Muthimi (2024) suggests that bank transfers and transactions
through the automated clearing house (ACH) are considered to contribute positively to the expansion of banking
operations, although significant challenges persist.

1.3. Theoretical models and previous studies

To meet customer demand for efficient banking services, banks have developed digital solutions that allow
customers to carry out fast transactions from a variety of devices. This shift toward online banking benefited both
consumers and financial institutions. Consumers save time and effort by avoiding visits to physical branches, while
banks, on the one hand, reduce operating costs by optimizing their workforce and streamlining administrative
processes and, on the other, increase their investments in tools, technological devices, and the hiring of personnel
specialized in the use of Information and Communication Technologies (ICT).

The COVID-19 pandemic, in general, accelerated the adoption of e-banking. However, it remains unknown
how this process has progressed across the different segments of the population. The following literature review
provided fundamental support for identifying the main determinants of online banking adoption across different age
groups and for positioning the discussion on whether the implementation of ICT in financial services is sufficient to
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increase digital financial inclusion. This drives the digital economy and enhances well-being and the positive effects
of ICT on society.

Theoretical models of technology adoption. Several models have been proposed—primarily TAM and the
Unified Theory of Acceptance and Use of Technology (UTAUT)—to explain how people adopt new technologies.
These models have been the subject of extensive study through meta-analysis to test their hypotheses. In the
following sections, these models were examined in greater depth, and previous research was reviewed to identify
knowledge gaps and opportunities for future research. The TAM model was designed to provide a simple yet
effective framework for understanding how people adopt and use technology. Its main objective was to explain why
people choose to use certain technologies and how to predict their behavior (Silva, 2015). In this way, researchers
and practitioners can better anticipate the success of technology adoption and implementation. Many researchers
have focused on the TAM model to develop methodologies.

Similarly, the UTAUT model is a comprehensive framework for understanding why people adopt and use
technology. It focuses on four key factors: performance expectancy, effort expectancy, social influence, and
facilitating conditions, as well as support for technology use. This model has been widely used to predict people's
intentions to use technology, such as e-banking (Alalwan et al., 2017).

There are previous studies based on these models. Nayanajith et al. (2019) noted that raising customer
awareness of e-banking services, including their features and advantages, is essential to increasing usage rates.
However, merely improving the user interface of Internet banking platforms is not enough to drive their adoption.
Marketing strategies should focus on highlighting the benefits of e-banking adoption to attract consumers and
increase awareness of these services. In addition, the data analysis by Abdul Kareem et al. (2023) revealed a
statistically significant correlation between the use of e-banking services and customer satisfaction levels. This
correlation was assessed across all measurable indicators related to the quality of tangible service delivery.

Furthermore, the study conducted by Mwiya et al. (2017) demonstrated, through correlation analysis,
several determinants of attitudes toward e-banking adoption. The results indicated a positive association between
educational level and the effective adoption of e-banking. Likewise, gender correlates positively with the intention
to adopt e-banking, suggesting that individuals with higher educational levels and men are more likely to use e-
banking services. Similarly, the relative importance of perceived usefulness and perceived ease of use in determining
attitudes toward e-banking adoption was examined. The results suggest that perceived ease of use exerts a slightly
greater influence on attitudes toward e-banking adoption than perceived usefulness (Carranza et al., 2021).
Consistent with this, Chungu and Phiri (2024) revealed that there are positive linear correlations between customer
satisfaction and key factors such as the user interface, responsiveness, reliability, ease of use, and efficiency.
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In addition, Kaulu et al. (2024) conducted another study presenting several key findings. First, the perceived
risk of cybercrime (PROC) strengthens the positive relationship between perceived ease of use and the adoption of
Al in e-banking. Second, PROC weakens the positive relationship between perceived usefulness and the adoption
of Al in e-banking. Similarly, Yadav (2016) emphasized that perceived usefulness and perceived service quality
positively influence the intention to adopt Internet banking, while perceived risk negatively influences the future
adoption of Internet banking services.

Similarly, Grigorescu et al. (2023) confirmed a shift in the behavior of European Union consumers toward a
prosumer model, characterized by the adoption of new digital technologies. The study shows that most people
have adopted e-banking services for consumption and saving purposes, with only a few exceptions requiring further
investigation and support.

Borraz-Mora et al. (2017) reached another interesting conclusion, revealing a significant gender disparity in
the factors that influence the intention to adopt e-banking services. For women, the usage barrier emerges as a
more significant impediment, whereas for men, the value barrier is the main obstacle. These results indicated that
gender differences influence the impact of all the proposed variables on the intention to adopt e-banking.

2. METHOD OF RESEARCH

This research was conducted following a qualitative approach, with a non-experimental documentary design and a
descriptive scope. The objective was to analyze the factors that determine e-banking adoption in Mexico through
a systematic synthesis of academic literature and institutional reports produced between 2018 and 2024.

Data collection was carried out through a selective search of secondary information using academic
databases and official institutional repositories. The inclusion criteria for the sources were as follows:

e Period: Publications between 2018 (the year the Fintech Law was enacted in Mexico)
and 2024.

e Thematic relevance: Studies that use theoretical frameworks on technology
acceptance, specifically TAM and UTAUT, or those that present official indicators on
the use of mobile banking in the Mexican context.

e Institutional sources: Financial stability reports and financial inclusion outlooks
published by the Bank of Mexico (Banxico) and the National Banking and Securities
Commission ([CNBV] 2024).

The analysis technique focused on thematic categorization. For the processing of information, the content
analysis technique was used, employing the dimensions of the TAM and UTAUT models as analytical categories:
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o Performance expectancy/Perceived usefulness: Operational benefits and time savings.
o Effort expectancy/Perceived ease of use: Perceptions regarding the complexity of the

platform.
e Perceived risk: Concerns related to security and fraud.

e Facilitating conditions: the role of the regulatory framework and technological

infrastructure.

e Innovation and Al: Analysis of the impact that the use of chatbots, virtual assistants,
and natural language processing has on satisfaction and operational efficiency.

e Socioeconomic context and environment: determining factors such as educational
level, income, geographic location (the divide between urban and rural areas), and the

current legal framework.

The results were integrated into a documentary synthesis matrix (Table 1). This instrument makes it possible
to compare the perspectives of various authors and organizations on the advances and barriers of digital banking

in Mexico following the milestone marked by the COVID-19 pandemic.

3. RESULTS

The results were integrated into a documentary synthesis matrix (Table 1). This instrument makes it possible to
compare the perspectives of various authors and organizations on the advances and barriers of digital banking in

Mexico following the milestone marked by the COVID-19 pandemic.

Table 1
Critical factors for adoption (document review)
Dimension (TAM/UTAUT) Key factors and conclusions Main sources
Perceived usefulness Time savings, transaction speed, and the convenience  Alalwan et al. (2017);
of not having to visit physical branches are the main Shikha and Singh
motivating factors. Speed of decision-making and (2024); Nayanajith et al.
access to account statements are essential for (2019); Moreno-Garcia
workers' satisfaction. (2023).
Ease of use Interface quality, system reliability, and response speed Carranza et al. (2021);
determine the user's attitude. Accessibility is one of the  Chungu and Phiri
few significant attributes in the Mexican context. (2024); Kaulu et al.
(2024); Moreno-Garcia
(2023).
Perceived risk The fear of fraud and cybercrime constitutes the main Kaulu et al. (2024);

obstacle, curbing the intention to use. Security remains

Yadav (2016); Hentzen
et al. (2022); Banxico
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Table 1
Critical factors for adoption (document review)
Dimension (TAM/UTAUT) Key factors and conclusions Main sources
a fundamental determining factor for the perception of  (2024); Moreno-Garcia
online services. (2023).
Regulatory framework The Fintech Law (2018) provides legal certainty and Bancomext (2018);
fosters innovation in Mexico. Céamara de Diputados
del H. Congreso de la
Union (2024).
Al innovation Use of chatbots, virtual assistants, and biometric data ~ Sheikh et al. (2023);
to improve satisfaction and security. Narang et al. (2024);

Sulaiman and
AbdelKarim (2019);
Soni (2019).

Socioeconomic context Educational level, income, and location (urban versus Martinez-Dominguez
rural) remain determining factors of adoption. (2021); Quintero Pefia
and Mejia Bafios
(2022); BBVA Research
(2025).

4. DISCUSSION

The synthesis of the literature on e-banking in Mexico revealed a landscape in which technological acceleration
confronts deeply rooted structural barriers. The analysis of these results through the TAM and UTAUT frameworks
provides a comprehensive understanding of the digital transformation.

The duality between perceived usefulness and cyber risk indicated that the main motivation for switching
to digital channels is tangible operational benefit. Consumers save considerable time and effort by avoiding physical
branches, which at the same time allows banks to optimize personnel and administrative costs. Perceived
usefulness and ease of use, the fundamental pillars of the TAM model, positively influence the intention to adopt
these services. Satisfaction is further driven by platform-related factors, such as the quality of the user interface,
responsiveness, and system reliability.
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However, this drive toward agility is counterbalanced by the perceived risk of digital fraud. In the current
landscape, security is the top priority for consumers. The fear of cybercrime weakens the positive relationship
between perceived usefulness and adoption. Banxico stresses that, while digital interconnections facilitate speed,
they also introduce systemic risks that require robust monitoring of digital stability. Thus, usefulness is often
neutralized by the psychological barrier posed by potential financial loss.

The results of Moreno-Garcia (2023) supported the duality between usefulness and risk, demonstrating
that security is not merely a general concern, but one of the four fundamental pillars for Mexican users. This was
consistent with the earlier assertion that cyber risk actively influences the perception of the quality of digital services.

In this regard, strategic facilitation fosters trust; facilitating conditions play a fundamental role. The Fintech
Law is the cornerstone of the Mexican ecosystem, as it provides the legal certainty needed to encourage innovation
while mitigating the risks of money laundering and fraud. This has enabled traditional banks to adopt open platform
strategies, using APIs to collaborate with fintech startups and improve customer convenience. The implementation
of Al has become a strategic catalyst for addressing both user experience (UX) and security.

Al-based tools, such as chatbots and virtual assistants, resolve queries in real time, significantly increasing
customer satisfaction and eliminating the need for in-person visits. At the same time, Al functionalities in fraud
detection and risk management help banks improve security protocols. By employing machine learning to detect
anomalies, institutions directly mitigate the perceived risks that often hinder the adoption of these technologies.
Although many platforms offer a variety of innovative tools, Moreno-Garcia (2023) suggested that managers should
focus on accessibility and speed of decision-making, since these are the factors that truly determine the perception
of a high-quality Internet banking service among workers in Mexico.

Despite these innovations, the digital divide remains a persistent challenge. Available data show that income
and education levels continue to be determining factors in e-banking adoption. Individuals with higher educational
levels who use the Internet frequently in urban centers remain the main users. Official data confirm that the growth
of digital banking in urban areas far exceeds that of rural regions, widening the inequality gap. While infrastructure
provides coverage to most of the population through mobile accounts, the intensity of use is highly segmented
according to socioeconomic status. This highlights that digital inclusion requires more than technological availability;
it demands systemic efforts to ensure that digitalization serves as a vehicle for widespread progress, rather than a
tool for reinforcing existing disparities.
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5. CONCLUSIONS

This research successfully addressed the research questions posed. Perceived usefulness and ease of use are the
main factors driving adoption. Perceived risk—particularly the fear of cybercrime—remains the most significant
psychological barrier in the Mexican market. The synthesis of the literature and institutional reports confirmed that
digital financial inclusion in Mexico is a multifaceted phenomenon in which technological innovation must be
supported by robust regulatory and socioeconomic frameworks.

5.1. Contributions to Mexican banking institutions

For financial institutions in Mexico, this study highlighted that Al is no longer an optional luxury, but a
strategic necessity. The implementation of chatbots, biometrics, and machine learning contributes to operational
efficiency and customer satisfaction. More importantly, banks can leverage Al as a tool for customer retention,
improving fraud detection and cybersecurity, which directly mitigates the perceived risk that hinders its adoption.
Furthermore, the adoption of open API strategies and alliances with fintech startups enables traditional banks to
expand their transaction volumes and improve customer convenience without the overhead costs of physical
branches.

In summary, the transition toward a fully digital banking ecosystem in Mexico requires a balanced approach
that combines high-tech innovation, such as Al and biometrics, with high-trust environments. It is essential to note
that achieving true systemic adoption demands a long-term commitment to the implementation of digital technology
and to financial education from an early age, ensuring that future users develop both the technical skills and the
critical awareness needed to address cyber risks. By combining these educational initiatives with secure banking
platforms, digitalization can serve as a vehicle for widespread economic progress, rather than as a tool that
reinforces existing social disparities.
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