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The article examines the specific features of compliance risk management in the integration of Internet of Things 
technologies into corporate banking infrastructure amid deepening digital transformation. The relevance of the study is 
that the implementation of IoT in the banking environment expands the possibilities for monitoring, control, and operational 
resilience, while simultaneously creating new regulatory vulnerabilities related to data confidentiality, cybersecurity, 
transparency in information processing, and dependence on external providers. The purpose of the article is to identify the 
distinctive characteristics of compliance risk management in a distributed IoT environment and to substantiate approaches 
to its construction within corporate banking infrastructure. The scientific novelty of the work lies in interpreting compliance 
risk as an integrative, multilayered category in which technological, legal, operational, and reputational tensions converge. 
It is concluded that effective management of such risks is possible only within the logic of continuous control throughout 
the entire life cycle of IoT solutions, including early vulnerability identification, access regulation, logging, monitoring, 
auditing, vendor assessment, and personnel training. The article will be useful for researchers, banking managers, 
compliance specialists, information security professionals, and experts in digital transformation.
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Introduction
The digital transformation of the banking sector has become a 
stable structural shift affecting the internal logic of organizing 
corporate processes, the decision-making system, and the 
architecture of control. For corporate banking, this dynamic is 
particularly significant, as it combines the high cost of errors, 
complex approval chains, reliance on operational continuity, 
and heightened sensitivity to regulatory requirements. 
Contemporary studies demonstrate that digital renewal in 
corporate banking gradually alters the very model of value 
creation, intensifying the interconnection between the 
technological platform, service quality, and the resilience of 
business processes, which is especially visible in the segment 
of servicing companies with complex financial needs (Lóska 
G and Uotila J, 2023). Under these conditions, discussion of 
integrating new technical solutions extends beyond efficiency. 
It touches on the bank’s institutional readiness to manage 
new sources of risk arising within the existing infrastructure 
and superimposed upon traditional requirements for 
reliability, confidentiality, and the traceability of operations.

Against this background, Internet of Things technologies 

are becoming a significant element in the development of 
corporate banking infrastructure, enabling the integration 
of physical objects, control points, and digital circuits into 
a unified environment for observation and management. 
Their use encompasses protecting premises, controlling 
access, monitoring equipment, supporting cash collection 
processes, tracking ATM condition, and managing the 
parameters of engineering infrastructure. At the same 
time, the implementation effect is associated not only with 
the acceleration of individual operations. A new degree 
of interconnectedness arises between the bank’s material 
environment and its computational systems, making the 
infrastructure simultaneously more observable and more 
vulnerable. A study devoted to the application of Internet 
of Things technologies in banking processes emphasizes 
that such solutions are capable of increasing operational 
performance and service quality, while at the same time 
intensifying risks related to data confidentiality, storage 
regimes, and the absence of a fully developed policy for the 
use of such instruments in the banking environment (Kariuki 
P, Ofusori LO and Goyayi MLJ, 2024). It is precisely this duality 
that determines the scientific and practical significance of the 
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topic. Technological complication creates new opportunities; 
however, along with them emerge difficult-to-predict zones 
of regulatory vulnerability.

Therefore, in implementing new digital solutions, the 
management of compliance risks is pivotal, as it is precisely 
this function that connects the bank’s technological 
development with the requirements of legal compliance, 
internal control, and organizational responsibility. In the 
banking sector, this is especially important given the high 
density of normative expectations regarding data protection, 
information system resilience, management of external 
providers, and documentation of digital processes. According 
to the newest research‚ the major challenges of banking 
technology renewals were the integration of legacy systems 
with new technologies‚ regulatory compliance processes‚ 
vendor management‚ and client trust (Asif M et al․‚ 2024)․ 
Additionally‚ the pan-European nature of digital operational 
resilience regulation improves supervisory intensity‚ 
standardization‚ and control over financial institutions’ 
reliance on third-party information technology service 
providers (Buttigieg CP and Zimmermann BB‚ 2024)․ 

Materials and Methodology
This article was developed based on an analysis of 9 scholarly 
sources on the digital transformation of corporate banking, 
the architecture and applied capabilities of the Internet of 
Things, cybersecurity issues in the banking sector, digital 
operational resilience, and the mapping of compliance risks. 
The material basis of the study was formed by publications 
that, on the one hand, reveal the institutional consequences 
of the digital renewal of corporate banking and, on the other 
hand, highlight the technological specificity of IoT as an 
environment of distributed observation, data transmission, 
and infrastructural interaction. Lóska G and Uotila J’s research 
shows that digital transformation in corporate banking 
affects the deep configuration of the service model‚ processes‚ 
and value-creation mechanisms of the company (Lóska G 
and Uotila J‚ 2023)․ Literature on the use of IoT in banking 
sectors and organizational process allows to highlight an 
increase in control‚ monitoring and operational coordination 
capabilities‚ with an increased sensitivity to issues of 
confidentiality‚ data storage‚ system compatibility and the 
maturity of implementation policy (Kariuki P‚ Ofusori LO and 
Goyayi MLJ‚ 2024; Ahmetoglu S‚ Che Cob Z and Ali N‚ 2022)․ 
Additional theoretical richness was provided by studies 
considering IoT as a multilayered technical architecture in 
which devices, protocols, computational circuits, and data 
flows are interconnected, which is especially important for 
understanding banking infrastructure as a space of elevated 
regulatory tension (Lombardi M, Pascale F and Santaniello 
D, 2021; Geldenhuys MK et al., 2021; Allioui H and Mourdi 
Y, 2023).

The study’s methodology combines problem-analytical, 
comparative, and interpretive approaches, enabling it to 

examine the integration of IoT into corporate banking 
infrastructure through the prism of the growing complexity 
of compliance controls. At the analytical center of the study 
was the comparison of works on banking compliance, 
digital cyber resilience, and supervision over technological 
dependencies in order to establish how the distributed 
nature of devices, external providers, flows of technical data, 
and vulnerabilities of the digital environment transform the 
profile of compliance risk. The study by Tahiri A and Zahra F 
was used to conceptualize compliance risk as a systemically 
mappable category of banking governance (Tahiri A and 
Zahra F, 2024). The works of Asif M et al. and Buttigieg CP 
and Zimmermann BB made it possible to incorporate into 
the methodological framework issues of cybersecurity, data 
protection, the evolution of compliance approaches, and pan-
European regulation of digital operational resilience, which 
imparted additional depth and normative density to the 
analysis (Asif M et al., 2024; Buttigieg CP and Zimmermann 
BB, 2024). As a result, the article’s methodology is oriented 
toward substantive risk mapping, interdisciplinary theoretical 
generalization, and the identification of the specific character 
of the institutional-technological environment in which 
compliance risk in the implementation of IoT assumes a 
multilayered, hardly reducible, and managerially critical 
nature.

Results and Discussion
Continuing the logic of the introduction, the theoretical 
foundation of compliance risk management in the banking 
sphere should be clarified, as it sets the framework for 
assessing the consequences of the digital complication of 
infrastructure. In the banking context, compliance risk is 
usually understood as the probability of losses, sanctions, 
supervisory restrictions, and reputational damage resulting 
from violations of legislation, mandatory regulatory 
requirements, internal rules, and professional standards. 
Its place in the banking risk system is determined by its 
high degree of interconnectedness with other categories 
of vulnerability. Such risk rarely exists in isolation. It 
arises within processes that already contain technological, 
organizational, and legal tensions. Contemporary studies of 
the banking sector emphasize that mapping compliance risk 
requires systematic identification of potential violations, 
assessment of the likelihood of deviations, and consideration 
of the consequences for the bank’s financial resilience and 
business reputation. This confers upon the compliance 
function the character of an embedded element of the 
overall architecture of risk management (Tahiri A and Zahra 
F, 2024).

From this also follow the basic principles of compliance risk 
management. The questions of continuous identification 
of the normatively important events‚ assessment of risk 
or its proportionality‚ documentation of control and 
monitoring‚ distribution of responsibility and continuous 
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recommendation for re-evaluation of decisions taken remain 
equally valid here․ In the banking industry‚ traceability of 
actions‚ demonstrability of compliance with requirements 
and adaptation of internal processes to changing regulatory 
requirements play a special role․ In recent years‚ regulatory 
requirements for banking compliance have increasingly 
stressed the concepts of digital operational resilience and 
third-party risk management‚ including the concept of 
technology supply chains․ Within the European framework, 
particular significance is attached to the regulation of the 
digital operational resilience of financial organizations 
and the associated technical standards, which place 
special emphasis on requirements for managing risks in 
the information technology environment, incidents, and 
dependence on external service providers. Researchers 
note that one of the central problems here remains the 
heterogeneity of supervisory practices and the complexity 
of coordinating control under conditions of technological 
interdependence between financial organizations and their 
contractors (Buttigieg CP and Zimmermann BB, 2024).

The connection between compliance risks and operational, 
legal, and reputational risks becomes especially dense in 
the context of banks’ digital transformation. A breach of the 
data access regime, a failure in the vendor chain, insufficient 
logging, a configuration error, or weakness in internal 
control can rapidly pass from the technical plane into the 
sphere of legal liability and then provoke reputational 
losses. Therefore, compliance risk should be regarded as 
a concentrator of consequences that collects, at a single 
point, management defects, architectural miscalculations, 
and gaps in normative adaptation. Studies on the digital 
transformation of the banking sector show that the growing 
reliance on complex digital solutions heightens banks’ 
sensitivity to issues of data confidentiality, cybersecurity, 
inherited technological limitations, and the proper fulfillment 
of regulatory obligations (Asif M et al., 2024). As a result, 
the compliance agenda increasingly depends on the quality 
of the bank’s technological architecture and its capacity to 
maintain resilience amid continuous change.

It is precisely on this theoretical foundation that the specific 
features of Internet of Things technologies as an element 
of corporate banking infrastructure are revealed. The 
essence of such technologies consists in the unification of 
physical devices, sensors, actuators, and data transmission 
channels into a single environment of observation and 
response (Lombardi M, Pascale F and Santaniello D, 2021). 
For corporate banking, this signifies the emergence of new 
methods for access control, equipment monitoring, support 
for cash collection routes, ATM condition monitoring, 
management of the engineering environment, and increased 
transparency of internal operations.

The profile of expected advantages is associated with 

increased process observability, accelerated response to 
deviations, greater precision in infrastructural control, 
and a denser integration of the physical environment with 
the bank’s computational contour (Geldenhuys MK et al., 
2021). However, along with this, technological limitations 
also manifest themselves, among which are particularly 
significant the fragmentation of standards, the complexity 
of device compatibility, vulnerabilities of communication 
channels, data leaks, limited updating capabilities of 
individual devices, and dependence on external platforms. 
A review of studies on banking processes shows that 
the application of such solutions is still at an early stage, 
although it is already associated with service improvement, 
an increased level of security, and expanded access to data 
(Ahmetoglu S, Che Cob Z and Ali N, 2022). At the same time, 
problems with confidentiality, information storage, and 
insufficient development of the implementation policy are 
noted. Broader studies of digital financial ecosystems also 
indicate that Internet of Things technologies constitute a 
promising direction of development, yet require a mature 
data governance system, intersystem compatibility, and 
strengthened risk control (Allioui H and Mourdi Y, 2023). 
Compliance Risk in Banking Digital Transformation is shown 
in Figure 1.

Fig. 1. Compliance Risk in Banking Digital Transformation

Banking systems connected with Internet of Things 
technologies may be subject to new compliance risks․ 
These may come from the interconnectivity of devices‚ 
data transport‚ third party supplied services and solutions‚ 
confidentiality breaches and data protection vulnerabilities‚ 
as well as technical details on movements‚ access‚ information‚ 
equipment status‚ location and environmental parameters 
revealing the inner workings of the banking organization 
with regulatory compliance implications․ The complexity 
is intensified by the distributed nature of the collection 
and storage of such data, where the source, transmission 
route, and actual use of the information are insufficiently 
transparent.
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A substantial threat arises from cybersecurity risks and 
unauthorized access. Internet of Things devices often 
have limited security measures, increasing the number 
of potential entry points into the bank’s infrastructure. 
On the other hand‚ such a solution unavoidably poses a 
risk of non-compliance with legal obligations‚ because the 
use of such a solution necessarily raises questions as to 
whether processing is lawful‚ whether logging is thorough‚ 
whether there is a balance of risks‚ whether the allocation of 
responsibilities is appropriate and whether the information 
system is sufficiently resilient to technical failure․

Additional pressure is generated by risks associated with 
external providers and outsourcing, as the bank often 
depends on third-party platforms, updates, and remote 
support mechanisms. This increases the likelihood of hidden 
violations and complicates oversight of compliance with 
internal requirements. As a consequence, compliance risks 
in the Internet of Things environment become complex 
and directly affect the bank’s business reputation, as any 
regulatory incident is perceived as an indicator of the overall 
management system’s insufficient reliability. Compliance Risks 
in IoT-Enabled Banking Systems are systematized in Table 1.

Table 1. Compliance Risks in IoT-Enabled Banking Systems

Risk Category Description Underlying Cause Potential Impact
Data Confidentiality Exposure of sensitive and 

technical data
Expanded data perimeter across 
devices and networks

Disclosure of internal processes, 
regulatory breaches

Data Processing 
Transparency

Limited visibility over data 
origin, flow, and usage

Distributed IoT architecture Audit difficulties, reduced 
compliance control

Cybersecurity Unauthorized access via 
vulnerable devices

Insufficient security mechanisms in 
IoT devices

Infrastructure compromise

Regulatory 
Compliance

Failure to meet legal and 
regulatory requirements

Ambiguity in data governance and 
accountability

Fines, sanctions, legal liability

Technical Failures Malfunctions within 
interconnected systems

System complexity and distribution Escalation into legal and 
compliance issues

Third-Party 
Dependency

Limited control over external 
providers

Reliance on outsourced platforms 
and services

Hidden violations, reduced 
oversight

Reputational Risk Damage to institutional trust Occurrence of compliance incidents Loss of credibility and client trust

The management of compliance risks during the 
implementation of Internet of Things technologies should be 
structured as a continuous process encompassing the entire 
life cycle of such solutions within the banking infrastructure. 
At the first stage, the identification and assessment of risks 
assume special significance, since it is precisely here that 
it is determined which devices, data flows, and points of 
interaction are capable of creating regulatory vulnerability. 
For the bank, it is important to consider the nature of the 
information collected, the criticality of a particular node, its 
degree of interconnectedness with other systems, and the 
possible consequences of violating established requirements. 
Such an assessment requires consideration of the technical 
environment, as well as the legal and organizational 
conditions for its use. Otherwise, part of the substantial 
threats remains outside the field of control already at the 
implementation stage.

The next necessary element is the development of internal 
rules and control procedures that establish a unified 
framework for device operation, data processing, access 
differentiation, and response to deviations. In the banking 
environment, such rules must be embedded in the overall 
system of internal controls and aligned with requirements 
for information security, operational risk management, and 
corporate governance. A special role here is played by the 

continuous observation of device status and compliance 
with established requirements. Without regular verification 
of configurations, event logs, access modes, and the actual 
movement of data, even a formally constructed control 
system quickly loses practical value. In a distributed 
infrastructure, observation becomes the foundation for 
timely identification of hidden violations and deviations 
from approved procedures.

Internal audit and the compliance function make a 
substantial contribution to the resilience of such a model by 
providing an independent assessment of the extent to which 
implemented solutions comply with internal rules and 
mandatory requirements. Their task consists of identifying 
control gaps, verifying the completeness of documentation, 
and assessing the extent to which actual operating practice 
coincides with the approved order. At the same time, the 
long-term effectiveness of management also depends on 
the level of employee preparedness. If personnel perceive 
Internet of Things devices merely as an auxiliary technical 
layer, the risk of violations, including careless handling of 
data, circumvention of procedures, and underestimation 
of the consequences of local actions, increases. Therefore, 
training and the establishment of a stable culture of 
compliance are necessary conditions for mature compliance 
risk management in the digital banking environment. 
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Continuous Compliance Risk Management for IoT in Banking 
is shown in Figure 2.

Fig. 2. Continuous Compliance Risk Management for IoT in 
Banking

The practical reduction of compliance risks in the 
implementation of Internet of Things technologies requires 
transferring control to the earliest stage of solution creation 
and configuration. Requirements for data protection, 
access procedures, information storage, event logging, and 
the distribution of responsibility must be embedded even 
before devices are put into operation. Such an approach 
allows for excluding architectural solutions in advance that 
create hidden regulatory vulnerabilities. In the banking 
environment, this is especially important, since correcting 
errors in an already interconnected infrastructure is usually 
associated with high costs and an increased risk of violating 
internal rules.

Of substantial importance is the segmentation of the network 
environment and the restriction of access to data. Devices 
embedded in the bank’s infrastructure must function within 
controlled circuits with clearly defined interaction routes 
and minimally necessary access rights. This reduces the 
probability of an incident spreading beyond its original point 
and simplifies control over the movement of information. At 
the same time, careful verification of providers and other 
external participants is required, as it is precisely through 
them that hidden dependencies, support vulnerabilities, and 
non-transparent data processing methods may enter the 
banking environment. For the bank, it is important to assess 
in advance the reliability of the external party, the conditions 
of device servicing, the update procedure, and the depth of 
its access to infrastructure.

Maintaining a stable level of control is impossible without 
constant observation of device condition and the regular 
revision of existing requirements. For this purpose, tools 
are needed to automate the tracking of events, configuration 
deviations, access regime violations, and other signs of non-

compliance with established rules. Such instruments enable 
more rapid identification of dangerous changes and provide 
a more complete picture for internal control. Alongside this, 
the bank must systematically update internal standards in 
light of changes in the regulatory environment and technical 
requirements. Otherwise, even a formally constructed 
system quickly loses relevance in the face of accelerating 
technological development.

Conclusion
The article reveals the implementation of Internet of Things 
technologies into corporate banking infrastructure as a stage 
in a deeper digital restructuring that affects the very mode of 
organizing control, decision-making, and the maintenance of 
operational resilience. Against this background, compliance 
risk management becomes one of the central functions, since 
it is precisely through it that the coupling of technological 
renewal with regulatory requirements, internal regulations, 
and the bank’s institutional responsibility is achieved. 
The material considered demonstrates that the expansion 
of interconnectedness among the physical environment, 
digital devices, and computational systems intensifies the 
observability of processes while simultaneously creating 
new zones of legal and regulatory vulnerability. In this lies the 
key peculiarity of the banking context, where any technical 
complication is immediately projected onto requirements 
for confidentiality, traceability, and operational resilience.

The analysis carried out allows to conclude that compliance 
risk under conditions of the digital transformation of 
banking infrastructure should be regarded as an integrative 
category in which technological, legal, operational, and 
reputational tensions converge. In the Internet of Things 
environment, such risk becomes especially multilayered due 
to the distributed nature of devices, data flows, transmission 
channels, and external support services. The architecture 
of IoT itself heightens the bank’s sensitivity to breaches of 
confidentiality, insufficient transparency of data processing, 
cybersecurity vulnerabilities, technical failures, and vendor 
dependencies. For this reason, the compliance agenda cannot 
be limited to verifying formal compliance with rules. It must 
encompass the entire technological landscape and account 
for how each infrastructure component can become a source 
of regulatory consequences.

A substantial result of the study is the substantiation that 
effective compliance risk management in IoT integration is 
possible only within the logic of a continuous control cycle. 
Such a cycle includes the early identification of normatively 
significant vulnerabilities, the development of internal 
rules for device operation, continuous monitoring of events 
and configurations, independent assessment by internal 
audit and the compliance function, and the preparation 
of personnel for work in a digital environment with a high 
density of requirements. Of particular significance is the 
transfer of control mechanisms to the initial stages of 
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solution design and configuration, when it is still possible 
to prevent the consolidation of hidden architectural defects. 
No less important are the segmentation of the network 
environment, access restriction, transparency of logging, 
and the systematic assessment of external providers, since 
it is precisely these elements that determine the actual 
manageability of distributed infrastructure.

Thus, the specificity of compliance risk management in the 
integration of Internet of Things technologies into corporate 
banking lies in the fact that the object of control becomes 
no longer a separate information system, but a dynamic 
aggregate of interconnected devices, data, procedures, and 
external dependencies. This requires the bank to have a 
mature governance model capable of uniting legal sensitivity, 
technical observability, and organizational discipline within 
a single mechanism of resilience. The article’s materials 
convincingly demonstrate that the practical value of IoT for 
corporate banking depends directly on the extent to which 
compliance issues are embedded in the life cycle of digital 
solutions. It is precisely such embeddedness that transforms 
compliance from a reactive function into a foundational 
principle for the reliable development of banking 
infrastructure under conditions of increasing technological 
complexity.
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