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El Mahdi El Massaoudi (Morocco), Ahmed El Hammoumi (Morocco),
Nabil Seghyar (Morocco), Adil El Ouali (Morocco)

DIGITAL TRANSFORMATION AND
IMPROVEMENT OF MANAGEMENT
CONTROL: EMPIRICAL STUDY
IN FINANCIAL INSTITUTIONS

Abstract

In developing economies, financial institutions are positioned as a catalyst for eco-
nomic innovation, yet there is little empirical research linking digital transformation
to an enhanced management control function within these institutions. This paper in-
vestigates the relationship between digital transformation and the management control
function in financial institutions, based on a study conducted in Moroccan financial
institutions.

A quantitative survey, conducted in 2025, focused on 149 controllers from about 90
Moroccan financial institutions. Clearly, the sample size was limited, and the represen-
tation was justified. Five hypotheses were tested in a regression analysis. The findings
confirmed a positive relationship between the management controller effectiveness
and the use of digital levers. Evidence indicated that automation had the most influ-
ence, followed by the implementation of Business Intelligence and Big Data, followed
by Cyber Security, followed by Cloud-enabled mobile. Data visualization also had a
weaker but significant impact. These findings were consistent with previous literature
regarding the Moroccan context. It was encouraging finding that the use of digital le-
vers in management control provided operational efficiencies, as well as assisting con-
trollers in the strategic advisory aspects. However, we caution against overgeneralizing
based on the limited sample size. It is recommended that further research be conduct-
ed in more diverse types of institutions and that this validation work be expanded by
using future digital integrations such as artificial intelligence and predictive analytics.

Keywords digital transformation, management control, financial
institutions, business intelligence, Big Data, automation,
cybersecurity, Morocco

JEL Classification M15, G21, L86, 033
INTRODUCTION

Digitalization is an unstoppable flow of organizational change cur-
rently taking place within organizations and impacting every aspect
of business. Management control mediates this change in relation to
monitoring the efficiency of financial resource use, assessing financial
performance, and determining future planning (Méller et al., 2020).
As digital tools are increasingly embraced as a central feature of the
managerial function, digital capabilities are interlinked with a conse-
quent need for new skills and competencies, resulting in a significant,
perhaps radical change of the management control function. This de-
velopment requires management controllers to update their skillset
and technical competence with scope for strategic adaptability in a
volatile and complex setting.

Although considerable literature exists on digital innovation and its

contribution to a variety of businesses, we can say that the impacts
of digital transformation on the functionality and adaptability of the
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management control function are understudied (Amato et al., 2024). In particular, there is research
regarding how technology and its associated innovations influence the adaptability of the management
control system dimensions concerning responsiveness, decision-making, and strategic direction.

With current socio-economic disruptions, such as globalization, increasing competition, and uncer-
tainty coined by recent events, firms have had to reconsider their mechanisms around resource alloca-
tion, financial governance, and strategic planning (Petricevic & Teece, 2019).

In this view, management control systems can go beyond the nature of financial compliance and op-
erational efficiency; they can become strategic levers to steer firms into fluid and uncertain markets
(Seghyar & Boussouf, 2023).

This study attempts to fill this gap by studying how digital transformation changes management con-
trol within any financial institution. It examines how automation, big data analytics, data visualization,
cloud technologies, and cybersecurity drive operational and strategic aspects of control. In doing so,
this study aims to enhance understanding of how digitalization enhances the strategic relevance and
implications of the management controller’s role within an organization.

This study focuses on the impact of digitalization on the improvement of the management control func-
tion. As demonstrated below, the integration of digital technology processes generates better control
performance and streamlined decision-making within organizations. This enables managers to better
manage financial and operational performance and improve transparency and governance. The em-
pirical contribution of the study is part of the literature on the impact of digitalization on improving
the management control function; it represents advice for decision-makers and regulators seeking to
modernize these practices. It shows that the adoption of digital technologies has a direct impact on the
effectiveness of management control and, consequently, on corporate performance. It improves risk

management and transparency, and facilitates strategic decision-making in a digital context.

1. LITERATURE REVIEW

AND HYPOTHESES

The pervasive adoption of digital technologies has
reshaped how management works today. These
innovations furnish managers with the tools that
they can use to make decisions, communicate, and
measure performance in real time (El Hammoumi
et al., 2024). The result is organizations becoming
more agile, responsive, and operating in contexts
that revolve around the ethos of continuous im-
provement and innovation.

Digital transformation has also transformed busi-
ness processes, and tools that are technologically
driven have become essential to a collaborative and
productive way to pull together day-to-day organi-
zational activities. Management control is one of
several important activities that ensure effective-
ness and efficiency in managing financial resources,
economic performance, and sound financial plan-
ning (Bharadwaj et al., 2013; Broccardo et al., 2024).
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In this context, management controllers’ re-
sponsibilities entail much more than merely re-
porting resources. As stated by Roffia and Dabi¢
(2024), management controllers also play a role
in supporting managers by continuously mon-
itoring, measuring, and assessing corporate
performance, while identifying gaps between
planned objectives and results and recommend-
ing corrective measures that can be applied to
bring strategies and organizational activities
back in line.

In addition to improved strategic options by pro-
viding information that optimizes the allocation
of resources in an increasingly complex and un-
certain environment, management control also
adds value. As discussed by Simons (2019), digi-
tal technologies are enabling management control
systems to integrate more upfront as part of long-
term strategic goals, while simultaneously becom-
ing more proactive, adaptive, and aligned with
real-time changes.

http://dx.doi.org/10.21511/imfi.22(3).2025.34
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Digital technologies have absolutely altered man-
agement control information systems, causing
major structural and functional changes while
also improving the operational efficiencies and
long-term organizational performance (Baiyere
et al., 2020; Fdhndrich, 2023). Simultaneously, the
evolution of performance management itself is
shifting the roles of management controllers and
ushering in advanced forms of digital technolo-
gies, including automated processes, data visual-
ization platforms, artificial intelligent programs,
cloud computing, and cybersecurity, all drastically
changing management control processes and pro-
cedures, raising questions about how to measure
the efficiency, effectiveness, and strategic value of
the management control role (Amer et al., 2024).

Automating management processes is a major
lever to lower operating costs and use resources
more efficiently. “Automation allows management
control to shift their attention onto strategic de-
cisions instead of being bogged down by repeti-
tive tasks”, as re-iterated by Fahndrich and Pedell
(2024). This shift can allow management control
to be much more efficient and responsive in an in-
creasingly complex and volatile environment.

The addition of Business Intelligence (BI) and Big
Data provides management control with the add-
ed credibility of using the analytical capacity that
is possible with BI and Big Data. BI and Big Data
facilitate the processing of large amounts of data
and the ability to analyze it in real time, whereby
management can base decisions on accurate, up-
to-date, and multidimensional information. Sun
et al. (2018) showed that BI systems allow firms
to consolidate data from both internal (e.g., their
own customers) and external sources of informa-
tion (e.g., industry and market data in specific
localities) to frame emergent opportunities and
threats with more coherent foresight.

Installed innovations, particularly the automation
of financial and operational processes, are engaged
in the process of inducing change. Automated sys-
tems reduce or completely remove the possibility
for human error, automate a number of manual
processes, and improve the quality of the process
for financial transactions (Md Shakil et al., 2022).
It enables management controllers to shift their fo-
cus from performing repetitive technician activi-

http://dx.doi.org/10.21511/imfi.22(3).2025.34

ties to the role of being a strategic advisor centered
on value creation.

Management software, namely intelligent man-
agement software, which can be deployed in any
function such as data entry, reconciliation, and
financial reporting, de-emphasizes management
controllers’ time on low-value and other time-con-
suming activities (Alao et al., 2024). Management
controllers are more permitted to concentrate on
strategic analysis and strategic guidance to an or-
ganization and the organization’s processes, thus
the management controller and its activities can
add value to organizational performance.

These technologies, together with predictive ana-
lytics models, allow organizations to assess future
trends. Cavélius et al. (2020) assert that predictive
analytics models can facilitate financial control-
lers’ foresight into market shifts, thus enabling
them to adjust financial planning proactively. This
lessens uncertainty and supports rapid financial
decision-making. Additionally, recent technol-
ogy in the form of BI dashboards and BI tools has
provided the same value to controllers as it has al-
lowed easier visual interpretation of results, rather
than interpreting new data, transferring valuable
advice for added value opportunities.

Barlette and Baillette (2022) go even further by
saying that. The leverage of BI and Big Data pro-
vides increased organizational agility by enabling
the swiftness not only to make strategic decisions
but also to implement them quickly. This is impor-
tant in managing the disruption of internal recon-
figurations and external shocks.

At the same time, the use of data visualization
tools has become vital in a modern organization
for management control. These visualization tools
offer sophisticated representations of complex da-
tasets through a visual format that is instinctive
to organizations, such as dashboards, interactive
graphs, and real-time performance indicators
that facilitate the communicability and the clar-
ity of financial information (Kokina et al., 2017).
Those tools are much more than a form of color-
ful, aesthetically pleasing representation, as they
support quicker interpretation of information and
better communication with internal and external
stakeholders.
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Khatri and Gupta (2022) argue that advanced vi-
sualization technologies facilitate a shortened in-
terval between analytics and decision-making,
thus providing greater flexibility and ability to
adapt in real time.

One of the most significant benefits of digital
transformation in management control is the ca-
pability to identify and react to budget variances
more effectively and more quickly. Visualization
tools and real-time access to data allow controllers
to identify variances, act swiftly, and articulate re-
sults more clearly (Palermo et al., 2018). Improved
reactivity means better financial risk, governance,
performance monitoring, and action.

In particular, the introduction of cloud computing
technology has profoundly changed how manage-
ment controllers access and interact with financial
information. Cloud-based systems allow real-time,
location-independent access to the current data
(Ashiedu et al., 2023). With this mobility, timely
decision-making is an important consideration in
today’s fast-paced, highly interconnected economy.

As noted by Apooyin (2025), cloud-based access
makes collaboration across financial and op-
erational stakeholders more feasible, enabling
more coordinated interventions and collabora-
tive strategic insights. In this regard, McKinsey
highlights the need for finance professionals to
be nimble and agile to optimize their method-
ologies for accessing and allocating resources
to new opportunities as conditions change in
the environment. Thus, cloud computing repre-
sents a technical capability and, also more fun-
damentally, an enabler of organizational agility
and strategic alignment (Christensen et al., 2022).
Within this context, meeting the challenge of the
increasing reliance on cloud and digital systems
and the accompanying cyber security risks be-
came a filler part of many management control
meeting agendas as a result of decision-making
based on the degree of cyber risk taken to protect
sensitive financial information; the integrity and
reliability of which is the basis of strategic deci-
sion-making (Mizrak, 2023). In a world where we
are more digitally interconnected than ever, the
cyber intrusion risk becomes increasingly greater
with increasing data transfer and remote operat-
ing capacity.
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This means that organizations are more often man-
dated to utilize strong cybersecurity frameworks,
including compliance, encryption, and identity
and audit management (Omotunde & Ahmed,
2023). Cybersecurity is not just a technical defense
anymore; it is now considered an integral part of
performance definiteness. A safeguard for digi-
tal assets gives confidence to stakeholders, builds
trust in internal control systems, and enables the
continuation and credibility of the management
element of control in a constantly shifting cyber
risk environment (Abrahams et al., 2023).

The use of many digital innovations, such as finan-
cial processes automation, Business Intelligence
(BI) and Big Data tools, data visualization, mobil-
ity with cloud computing, and cybersecurity solu-
tions, has been very beneficial for the efficiency of
the management control function (Sahoo, 2022).
The advancements in technology increase the pre-
cision of financial analytics and help management
controllers to react quickly and to be more exag-
gerated in unpredictable and dynamic organiza-
tional contexts (Cudia & Legaspi, 2024).

As a consequence, digitalization can be seen as a
powerful emergent strategy to improve the effi-
ciency and effectiveness of management control.
More than a technological change, it inscribed a
profound change of managerial practice by reposi-
tioning the controller as a central actor in strategic
decision-making.

In short, digitalization has revolutionized the man-
agement control function by automating data col-
lection, analysis, and financial reporting processes.
Digital tools are now so advanced that controllers
are able to not only see where the budget is divergent,
but they can also act upon it, making better-edu-
cated strategic decisions relative to their planning.
Therefore, the role of the management controller is
now much more efficient and future-oriented, giv-
en that organizational performance is continuously
tracked in real time with greater transparency.

The purpose of this study is to examine the impact
of digitalization on the enhancement of the man-
agement control function. Based on the theoretical
aspects above, a few hypotheses can be suggested
to empirically analyze the impact of digital trans-
formation on the controller function performance.

http://dx.doi.org/10.21511/imfi.22(3).2025.34
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HI:  The automation of financial and operational
processes, made possible by digitalization,
will significantly improve the management
control function.

H2:  The use of Business Intelligence and Big Data
tools promotes a significant improvement in
the management control function.

H3:  The use of data visualization tools promotes
a significant improvement in the function of
management controllers.

H4:  The use of ultramobility and remote access in
favor of cloud technologies significantly im-
proves the management control function.
H5: The implementation of advanced cyberse-
curity solutions in accounting and financial
systems leads to a significant improvement
in the management control function.

2. METHODS

This section of the study describes analytical tech-
niques for examining models, variables, research-
development assumptions, and the interdepen-
dency between digitalization and the integration
of advanced technologies and the improvement of
the efficiency of the function of management con-
trollers in financial institutions in Morocco.

2.1. Data collection

The data used in the empirical research described
in this article were obtained through face-to-face
interviews with management controllers, finan-
cial directors, IT analysts, and experts working in
financial institutions in Morocco who have met
the following criteria:

o Atleast three years of professional experience
in management control or corporate finance.

o Beauser or decision maker in adopting digital
tools (Business Intelligence, Big Data, cloud,
cybersecurity, etc.).

In this regard, it is noteworthy that there is no

documented database on digitalization and inte-

http://dx.doi.org/10.21511/imfi.22(3).2025.34

gration of advanced technologies in Moroccan fi-
nancial institutions. In addition, this study shows
a particular interest in the use of primary data.
For example, in addition to the questionnaire dis-
cussed in this paper, questionnaires on various
topics were distributed to various stakeholders.
Table 1 shows the breakdown of the respondents
by position.

Table 1. Distribution of respondents
in the position occupied

Category of respondents
Management controllers

Count

Percentage

L20%
10%
o

149

Interestingly, interpersonal relationships played
a crucial role in the current study, facilitating
appointments with targets. Through a question-
naire survey, 149 of the 420 selected individuals
were surveyed based on their experience with
Moroccan financial institutions and their expo-
sure to management and financial technology
tools.

3. DATA PROCESSING

After obtaining the data, two processing stages of
multivariate statistical tests were conducted us-
ing SPSS 26 software. The first test consisted of
factor analysis, specifically principal component
analysis (PCA), and Cronbach’s alpha to refine the
measurement scale of the dependent variable in
the conceptual model (the impact of digitalization
and the integration of advanced technologies on
the efficiency of the auditor function in Moroccan
financial institutions). At this point, both models
of this variable captured a clear factor structure,
which corresponds to what Hair et al. (2006) rec-
ommended thresholds in terms of reliability and
validity of the measurement scale (Table 2).

The second type of tests focuses on multiple lin-
ear regression analyses. They are used to assess
the overall validity of the conceptual model, on
the one hand, and the individual significance of
its explanatory variables, on the other.
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Table 2. Results of the validity and reliability of measurement scales

Alpha % variance Number
Components H H Items . .
. _Cronbach explained of items
‘ - Reduced costsand humanerrors
i i i Save time and efficienc
Automatpn of financial and 745 y T — 73.98% 4
operational processes Improved regulatory compliance
""""""""" Scalability and flexibility
Improved decision-making
N ‘b | Optimization of operations and cost reduction
T ) intelli e e e
cuseo 95|ness Intefligence .756 Personalization of the customer experience 70.98% 5
and bigdatatools b T T e T T T T
Improved data quality and access
""""""""" Identification of risks and opportuniti
Rapid understanding and analysis Of,‘d‘?ﬁﬁ """"""""""
The use of data visualization tools 724 Simplification of reporting information 71.876% 3
""""""""" Save time and efficiency
Remote working and flexibility
ili Collaboration in real time
Mobility and remote accgss 708 L — 72.87% 4
through cloud technologies Universal access to resources
""""""""" Security and centralized managemen
Protection of sensitive data
The |nte_grat'|on _Of ad.var.wced o Incident detection and response
cybersecurity solutions in financial : 737 e S S 70.65% 4
systems Multifactor authentication and mar)‘z'agement
""""""""" Regulatory compliance and resilience
Optimization of decision-making processes
fthe f ; Efficiency in financial data analysis
| toft ti H X L
mprovement o the function ot 753 Automation of repetitive tasks 76.675% 5
management controllers
Improved accuracy and reliability of

i Real-time access to financial information

4. RESULTS

The results of the conceptual model test (Table 3)
show that the probability value associated with
the Fisher test in the ANOVA model is below the
5% error limit (Sig = 0.000 < 0.05). This indicates
that the null hypothesis is rejected and the model
is globally significant. In particular, the propor-
tion explained by the model (regression = 23.756)
significantly exceeds the unexplained proportion
(residual = 15.244).

This observation is consistent with the adjusted
R-squared value (0.5854), which also provides
evidence of the quality of the econometric model

Table 3. Regression indices of the ANOVA model

(Table 4). The results show that the variables rep-
resenting digitalization and advanced technology
integration explain 58.54% of the variance in the
effectiveness of management control functions in
Moroccan financial institutions.

To assess the significance of the variables (Table 5),
the values and probabilities of the Student’s t-test
generated with SPSS 26 show that two variables are
statistically significant (t > 2 and sig < 1%). These
variables are the automation of financial and opera-
tional processes and the use of business intelligence
and big data tools. This result is consistent with the
first and second hypotheses of the study.

ANOVA®
Variable Sum of Squares df Mean Square F : Sig.
i Regression 23,756 5 4,751 § 44402 ,000°
) Rociqu 15241 o B SOOI tert O
S 5 e B eSS SRS SO

Note: a. Dependent variable: Improvement of the function of management controllers. b. Predictors: (Constant), Automation
of financial and operational processes; The use of business intelligence and big data tools; The use of data visualization tools;
Mobility and remote access through cloud technologies; The integration of advanced cybersecurity solutions in financial systems.
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Table 4. Summary of the models

Edit statistics ‘ .
- Durbin-

Standard error-

Modele; R Rtwo NtWo Variation of | Variation . ? " Sig. Variati
adjusted ;| of estimate arlation ot - variation - 41y g2 '8 VaM3MON  watson
R-two of F : : of F
1 ,768* i ,5898 ,5754 ,39598 ,5898 44,402 5 142 ,000 1,653

Note: a. Predictors: (Constant), Automation of financial and operational processes; The use of business intelligence and big
data tools; The use of data visualization tools; Mobility and remote access through cloud technologies; The integration of
advanced cybersecurity solutions in financial systems. b. Dependent Variable: Improvement of the function of management

controllers.

By automating processes, institutions have the
ability to improve efficiency, reduce transaction
errors, improve and accelerate financial and ad-
ministrative processes, and reduce paperwork,
among other benefits. These results in better re-
source allocation reduced operational expenses,
and streamlined internal processes. Yet, automa-
tion allows financial organizations to optimize
their volume of transactions in real time and de-
liver faster and more accurate reports. Automation
frees up time by reducing manual tasks for man-
agers and enables faster and better decisions. It is
easier to see what is happening and make it eas-
ier to improve the processes; the normalization
makes management control much more efficient.

The importance of this result is that a financial
institution that strengthens its internal process-
es with automation not only retains operation-
al costs but also improves the quality of service.
This directly impacts the institution’s profitability
and competitiveness, enabling it to respond and
move faster in an increasingly digital economic
landscape.

Business Intelligence and Big Data tools indeed
help analyze complex data from multiple sources
inside and outside the financial institution. These
tools assist managers in spotting trends, diagnos-
ing potential issues, and anticipating future trends.
They enable proactive risk management and better
strategic planning. The data collected, as well as
information, can act as a backbone to set the strat-
egy at a higher level and monitor it using relevant
management control processes with the integra-
tion of the above tools.

Business intelligence and Big Data act as core
components of the control management process
in financial institutions in the age of digital trans-
formation. These technologies allow institutions

http://dx.doi.org/10.21511/imfi.22(3).2025.34

to manipulate huge volumes of data and extract
sophisticated analytics, which support more in-
formed fact-based decisions throughout their or-
ganization, which is important in an increasingly
competitive and dynamic financial industry. They
also better prepare them for market trends and for
an agile response to change.

It was also observed that variables such as the use
of data visualization tools, mobility and remote
access through cloud technologies, and the inte-
gration of advanced cybersecurity solutions into
financial systems are statistically significant (t > 2
and sig < 5%) and have a minor impact on the ef-
fectiveness of the management auditor function
in Moroccan financial institutions.

State-of-the-art cybersecurity products must be
integrated to protect financial institutions from
potential threats and data breaches, and to pre-
serve the integrity and confidentiality of finan-
cial information. Strong cybersecurity measures
also support client confidence and regulatory
compliance, which are critical to ensuring the
long-term sustainability of financial institutions’
performance.

In fact, financial institutions deal with sensitive
and confidential information, and given the in-
creasing use of digital technologies and tools, they
are increasingly exposed to cyberattacks. With
the adoption of high-level cybersecurity measures,
these institutions can better protect their systems
and information and ensure that their operations
will not be interrupted by security breaches. This
makes the management control system more
trustworthy and guarantees that it will not be in-
terrupted by security breaches.

Although the impact is considered to be minimal,
cybersecurity is a facilitative pillar that makes the
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entire process of digital transformation possible.
Without effective protection, the effectiveness of
all digital tools, such as data visualization, cloud
technologies, and management control systems,
could be compromised. Safe cybersecurity infra-
structure is thus important in safeguarding the ef-
fectiveness of the management control function,
although its immediate impact on performance
could be less readily visible than that of other
technology innovations.

The use of cloud technology for mobility and re-
mote access allows financial institutions to work
more efficiently and flexibly, especially in an ex-
panding digital and remote working setup. The
technology provides employees with access to vital
systems and data from anywhere, supports real-
time decision—making, removes communication
lags, and ensures business continuity. Additionally,
cloud solutions enable remote access to financial
data and systems and, therefore, allow employees
and managers to have improved communication
and connections anywhere to make well-informed
decisions. It raises responsiveness and agility lev-
els within financial institutions since they are
better placed to embrace changes at any time to
suit operating environments or market changes.
Cloud-based technologies also facilitate collabora-
tive working by departments and teams, a simple
feat that improves operations’ efficiency as well as
levels of management coordination.

Although the impact is categorized as minor, re-
mote access to finance and data systems equates to

Table 5. Coefficients of individual significance

a valuable operational advantage in the world to-
day, which is now more globalized and fast-paced.
It allows for better decision-making because it
ensures management has data at their fingertips
at all times, regardless of location. Cloud technol-
ogy also maximizes the scalability of financial
institutions and minimizes costs of maintaining
on-premises facilities, and therefore is a valu-
able instrument in the digitalization of control of
management.

Finally, data visualization tools play a vital role in
improving the effectiveness of the management
control function by allowing decision-makers to
easily and speedily comprehend complicated data.
From the visually available data in graphical form,
via dashboards, and through charts, banks make
it simpler to identify trends, patterns, and outliers,
which aid in making decisions. Data visualization
tools increase the speed of decisions and the qual-
ity of decisions throughout the process of manage-
ment control. In fact, the use of data visualization
tools allows managers to see KPIs, financial mea-
sures, and operational information in a readily ac-
cessible format and thus track performance in real
time. This enhances the ability to detect problems
early, which in turn enables better problem-solv-
ing and timely corrective action. Data visualiza-
tion enhances reporting and communication of
performance to stakeholders.

Although the data visualization tool contribution
may be seen as minor compared to more direct-
ly impactful technologies, it is still an important

Coefficients ®

Non-standardized : Standardized . . e
. . : . . Collinearity Statistics
Coefficients . Coefficients .
Model T ? t Sig.
Error
B ; ; Beta VIF Tolerance
i standard : i
(Constant) A3 810 e e
Automation of financial and operational ; 434 170 71 D o547 003 534 4873
PrOCESSES T S,
The use of business intelligence and big ; 368 108 ; 24 001 5108
Jdatatools .. e S e R
.The use of data visualization tools 084 037 A8/
Mobility and remote access through 148 179 186 £ 2150 | .028 225 4.081
_cloud technologies B T S, N B
The integration of advanced : :
cybersecurity solutions in financial 214 .145 .256 §2.145 ¢ .031 423 5.187

systems

Note: a. Dependent Variable: Improvement of the function of management controllers.
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Table 6. Synthesis of hypotheses results

. . . ¢ Coefficient ., ... t A
Hypotheses : Explanatory variables : Variables to explain : :Significance: : Validation
H H B : : Student H
1 gAutom_at'lon of financial and Improvement of the function of : 434 003 2547 Confirmed
_Operational processes - management controllers BSOS S S
The use of business i Improvement of the function of i :
H2 ‘intelligence and big data P ‘ .368 .001 i 3.059 | Confirmed
: management controllers : :
3 §The use of data V|sual|zahon§ Improvement of the function of 084 ; 0.037 " Confirmed
tools . e management controllers B S B
Ha §Mob|I|ty and remote accgss i Improvement of the function of 148 08 © 2350 | Confirmed
through cloud technologies management controllers BSOS S S
{The integration of advanced ) : : ; H
H5 i cybersecurity solutions in Improvement of the function of | .214 .031 2.145 ¢ Confirmed

i financial systems

management controllers

contribution towards enhancing the efficiency
of management control functions. It facilitates
managers to quickly absorb complex information,
which increases decision-making effectiveness. As
a result, these tools contribute to better manage-
ment and enhanced strategy alignment with op-
erational performance.

The analysis of the data collected made it possi-
ble to evaluate the proposed assumptions in con-
nection with the digitization of the management
control function. Table 6 summarizes the results
obtained.

5. DISCUSSION

Based on these results, this article can positively
answer the central research question regarding
the impact of digitalization and the integration
of advanced technologies (automation, Business
Intelligence, Big Data, data visualization, cloud,
and cybersecurity) on the effectiveness of the
function of management controllers within finan-
cial institutions in Morocco. First of all, automa-
tion of financial and operational processes is the
feature that most contributes to explaining the
improvement in the efficiency of the function of
performance controllers within financial insti-
tutions in Morocco (p = 0.434, p = 0.003 < 0.01).
It has a positive influence on the effectiveness of
the function of performance auditors in these in-
stitutions. This result is consistent with previous
research. The study by Chami and Moussaoui
(2022) explores how the Regional Directorate of
Marrakech adopts digital technologies to mod-
ernize its tax audit operations. It highlights the
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impact of digitalization on the effectiveness of tax
controls in Morocco. In the future, the integration
of advanced technologies such as Al and Big Data
could further increase the effectiveness of man-
agement controls in financial institutions.

Secondly, this research explores the significant
contribution of business intelligence and big data
tools to improving the efficiency of the function of
financial controllers within financial institutions
in Morocco (B =0.368, p = 0.001 < 0.01). This find-
ing is echoed in some previous research, such as
the study by Vitale et al. (2020), which highlights
how Big Data can improve the management con-
trol function by enabling controllers to manage
structured and unstructured information, thus
strengthening their role as strategic advisors. In
the future, increased use of artificial intelligence
and predictive analytics could further increase
the effectiveness of financial controls in Moroccan
institutions.

Third, this study explores the significant contribu-
tion of the integration of advanced cybersecurity
solutions in financial systems to improving the ef-
ficiency of the function of performance control-
lers within financial institutions in Morocco (B =
0.214, p = 0.031 < 0.05). This is consistent with a
study by Gordon and Loeb (2002), which showed
that investments in cybersecurity improve finan-
cial risk management and decision-making, and
Islam et al. (2018), which highlights the impor-
tance of cybersecurity in risk management and
performance of auditors. In addition, Vasarhelyi
and Alles (2017) highlighted the impact of cy-
bersecurity technologies on financial control and
continuous monitoring, thus reinforcing the rel-
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evance of these results in the context of Moroccan
financial institutions. In the future, a continuous
improvement of cybersecurity solutions could
further optimize the management control func-
tion, particularly with the integration of new tech-
nologies such as artificial intelligence for real-time
anomaly detection.

Fourth, this study explores the positive contribu-
tion of mobility and remote access through cloud
technologies on improving the efficiency of the
function of management controllers within finan-
cial institutions in Morocco ( = 0.148, p = 0.028 <
0.05). This result is consistent with Granlund and
Mouritsen (2003), who studied the impact of in-
formation technologies on management control,
and Spathis and Ananiadis (2005), who demon-
strated that the adoption of cloud-based solutions
improves the performance of accounting and
management processes. In addition, Caglio (2003)
highlighted the transformation of the role of man-
agement controllers with the emergence of digital
technologies and their remote access to financial
systems. In the future, greater integration of cloud
solutions and optimization of remote access could
further improve the effectiveness of financial con-

trols by facilitating rapid decision-making based
on up-to-date information.

Fifth, this study explores the low positive contri-
bution of the use of data visualization tools on
improving the efficiency of the function of perfor-
mance controllers within financial institutions in
Morocco (B = 0.084, p = 0.037 < 0.05). This finding
is consistent with Du et al. (2025), who points out
that visualization tools improve understanding of
financial data but are still limited by users’ ability
to use them effectively. In addition, Yigitbasioglu
and Velcu (2012) highlighted that the impact of
visualization tools on decision-making strongly
depends on the organizational context and the
training of management controllers. Finally, M.
Al-Okaily and A. Al-Okaily (2025) showed that
while data visualization facilitates the analysis and
reporting of financial information, its impact on
decision performance is moderated by other fac-
tors such as user experience and data quality.

In the future, improved training of performance
auditors and optimization of visualization tools
could enhance the impact of these technologies on
the effectiveness of performance audits.

CONCLUSION

Throughout this study, the focus is on examining the impact of digitalization and the integration of ad-
vanced technologies on improving the efficiency of management controllers ‘ functions, using Moroccan
financial institutions as a context for study. According to a literature review, five key variables of digi-
talization and the integration of advanced technologies are likely to have an impact on improving the
effectiveness of the function of management auditors in financial institutions in Morocco: Automation
of financial and operational processes, Use of business intelligence and big data tools, Use of data visu-
alization tools, Mobility and remote access through cloud technologies and the integration of advanced
cybersecurity solutions into financial systems. The effects of these variables on improving the efficiency
of management controllers’ performance function are examined through a sample of 149 professionals
involved in financial management and management control, with direct exposure to digital technolo-
gies, Business Intelligence, Big Data, visualization tools, cloud solutions, and cybersecurity. Indeed, the
regression analysis revealed the significance of the five characteristics, but with different contributions.
Therefore, financial institution executives are encouraged to strengthen the integration of advanced
technologies (automation, business intelligence, big data, data visualization, cloud, and cybersecurity)
to optimize the performance of management controllers, improve decision-making, and reduce opera-
tional risks.

Based on the results obtained, this paper argues that this study makes a valuable contribution to the
study of the effectiveness of the financial controller function in the digital age. However, it also has some
limitations that can serve as directions for future research.
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This study supports the view expressed by some researchers that integrating digitalization and advanced
technologies improves the effectiveness of the auditor function.

In addition to these theoretical contributions, the results of this study are valuable for managers and
administrators of Moroccan financial institutions, providing them with management tools based on
digitalization and the integration of advanced technologies that they can use to ensure the effectiveness
of the management auditor function in these institutions.

The limitations of these results are mainly due to the small sample size. We consider the number of re-
spondents in the sample to be relatively small, although this represents an average response rate of 35%,
or 149 usable responses. Finally, this study did not take into account some advanced technologies that
are considered relevant and that could facilitate the exchange of information and expertise between ac-
tors in highly digitalized fields.

In light of these limitations and contributions, new avenues could be explored. Thus, it would be appro-
priate to expand the sample to include other respondents by considering selection criteria such as work
experience, technology use, company size, etc., to ensure a relevant assessment of the impact of digita-
lization and AI on the effectiveness of the management control function.

AUTHOR CONTRIBUTIONS

Conceptualization: Ahmed El Hammoumi, El Mahdi El Massaoudi, Adil El Ouali.

Data curation: Ahmed El Hammoumi, Nabil Seghyar.

Formal analysis: Ahmed El Hammoumi, El Mahdi El Massaoudi, Nabil Seghyar, Adil El Ouali.
Investigation: Ahmed El Hammoumi, El Mahdi El Massaoudi, Adil El Ouali.

Methodology: Ahmed El Hammoumi, El Mahdi El Massaoudi, Nabil Seghyar, Adil El Ouali.
Resources: Ahmed El Hammoumi, Nabil Seghyar, Adil El Ouali.

Supervision: El Mahdi El Massaoudi, Nabil Seghyar, Adil El Ouali.

Validation: Ahmed Fl Hammoumi, El Mahdi El Massaoudi, Adil El Ouali.

Writing - original draft: El Mahdi El Massaoudi, Nabil Seghyar.

Writing - review & editing: Ahmed El Hammoumi, El Mahdi El Massaoudi, Adil El Ouali.

REFERENCES

Abrahams, T. O., Ewuga, S. K,
Kaggwa, S., Uwaoma, P. U, Has-
san, A. O., & Dawodu, S. O. (2023).
Review of strategic alignment:
Accounting and cybersecurity for
data confidentiality and finan-

cial security. World Journal of
Advanced Research and Reviews,
20(3), 1743-1756. https://doi.
org/10.30574/wjarr.2023.20.3.2691

Alao, O. B., Dudu, O. E, Alonge, E.
O., & Eze, C. E. (2024). Automa-
tion in financial reporting: A con-
ceptual framework for efficiency
and accuracy in US corpora-
tions. Global Journal of Advanced
Research and Reviews, 2(02),
040-050. https://doi.org/10.58175/
gjarr.2024.2.2.0057

http://dx.doi.org/10.21511/imfi.22(3).2025.34

Al-Okaily, M., & Al-Okaily, A.
(2025). Financial data modeling:
an analysis of factors influenc-

ing big data analytics-driven
financial decision quality. Journal
of Modelling in Management, 20(2),
301-321. https://doi.org/10.1108/
JM2-08-2023-0183

Amato, S., Broccardo, L., &
Tenucci, A. (2024). Family firms,
management control and digita-
lization effect. Management Deci-
sion, 62(5), 1645-1667. https://doi.
org/10.1108/MD-03-2023-0347

Amer, M., Hilmi, Y., & El Kezazy,

H. (2024, April). Big Data and Ar-
tificial Intelligence at the Heart of
Management Control: Towards an

Era of Renewed Strategic Steering.
In The International Workshop on
Big Data and Business Intelligence
(pp- 303-316). Cham: Springer
Nature Switzerland. https://doi.
org/10.1007/978-3-031-65014-
7_28

Apooyin, A. (2025). Financial
controllership in the digital age:
Leveraging technology for enhanced
decision-making and gover-

nance. https://doi.org/10.30574/
wjarr.2025.25.2.0422

Ashiedu, B. I., Ogbuefi, E., Nwa-
bekee, U. S., Ogeawuchi, J. C., &
Abayomi, A. A. (2023). Designing
Financial Intelligence Systems for
Real-Time Decision-Making in

465



Investment Management and Financial Innovations, Volume 22, Issue 3, 2025

10.

11.

12.

13.

14.

African Corporates. https://doi.
org/10.54660/.JFMR.2023.4.2.68-
81

Baiyere, A., Salmela, H., &
Tapanainen, T. (2020). Digital
transformation and the new logics
of business process management.
European Journal of Informa-

tion Systems, 29(3), 238-259.
https://doi.org/10.1080/096008
5X.2020.1718007

Bharadwaj, A., El Sawy, O. A,,
Pavlou, P. A., & Venkatraman, N.
V. (2013). Digital business strat-
egy: toward a next generation of
insights. MIS Quarterly, 471-482.
Retrieved from https://www.jstor.
org/stable/43825919

Barlette, Y., & Baillette, P. (2022).
Big data analytics in turbulent
contexts: towards organizational
change for enhanced agility. Pro-
duction Planning & Control, 33(2-
3), 105-122. https://doi.org/10.108
0/09537287.2020.1810755

Broccardo, L., Tenucci, A.,
Agarwal, R., & Alshibani, S. M.
(2024). Steering digitalization and
management control maturity in
small and medium enterprises
(SMEs). Technological Forecasting
and Social Change, 204, 123446.
https://doi.org/10.1016/j.tech-
fore.2024.123446

Caglio, A. (2003). Enterprise
resource planning systems and
accountants: Towards hybridiza-
tion? European Accounting Review,
12(1), 123-153. Retrieved from
https://ideas.repec.org/a/taf/eura-
ct/v12y2003ilp123-153.html

Cavélius, E, Endenich, C., &
Zicari, A. (2020). Back to basics
or ready for take-off? The tensions
on the role of management con-
trollers in the digital age. Compt-
abilite-Controle-Audit, 26(2),
89-123. Retrieved from https://
shs.cairn.info/journal-accounting-
auditing-control-2020-2-page-
892lang=en

Chami, M., & Moussaoui, A.
(2022). Le controle fiscal a

lere de la dématérialisation de
l'administration fiscale: Cas de la
Direction Régionale de Marrakech
[Tax audit in the era of demate-
rialization of tax administration:
Case of the Regional Directorate

466

15.

16.

17.

18.

19.

20.

21.

of Marrakech]. JAFAME, 3(3-2),
534-546. (In French). https://doi.
org/10.5281/zen0d0.6591284

Christensen, D. V,, Dittmann, R.,
Linares-Barranco, B., Sebastian, A.,
Le Gallo, M., Redaelli, A., & Pryds,
N. (2022). 2022 roadmap on
neuromorphic computing and en-
gineering. Neuromorphic Comput-
ing and Engineering, 2(2), 022501.
https://doi.org/10.1088/2634-
4386/ac4a83

Cudia, C. P, & Legaspi, J. L. R.
(2024). Strategic Management of
Technological Frontiers in Bank-
ing: Challenges and Strategies for
Cloud Adoption, Big Data Analyt-
ics, and AI Integration. Library of
Progress-Library Science, Informa-
tion Technology & Computer, 44(3).

Du, M., Amor, R,, Ma, K. L, &
Wiinsche, B. C. (2025). Data
Visualization for Improving
Financial Literacy: A Systematic
Review. https://doi.org/10.48550/
arXiv.2506.20901

Fl Hammoumi, A., Nabil, S., &
Berdi, A. (2024, May). Digitization
of Moroccan Companies: Influ-
ence on Organizational Change
and Performance. An Exploratory
Study. In International Confer-
ence on Digital Technologies and
Applications (pp. 176-185). Cham:
Springer Nature Switzerland.
https://doi.org/10.1007/978-3-
031-68660-3_17

Fiahndrich, J. (2023). A literature
review on the impact of digitaliza-
tion on management control. Jour-
nal of Management Control, 34(1),
9-65. https://doi.org/10.1007/
s00187-022-00349-4

Fahndrich, J., & Pedell, B. (2024).
Digitalisation as a driver of trans-
formation for management con-
trol of small and medium-sized
enterprises. Qualitative Research
in Accounting & Management.
https://doi.org/10.1108/ QRAM-
08-2023-0149

Gordon, L. A., & Loeb, M.

P. (2002). The economics of
information security invest-
ment. ACM Transactions on
Information and System Secu-
rity, 5(4), 438-457. https://doi.
org/10.1145/581271.581274

22.

23.

24.

25.

26.

27.

28.

29.

Granlund, M., & Mouritsen,

J. (2003). Problematizing the
relationship between management
control and information technol-
ogy. European Accounting Review,
12(1), 77-83. https://doi.or-
g/10.1080/0963818031000087925

Hair, J. E, Anderson, R. E., Ta-
tham, R. L., & Black, W. C. (2006).
Multivariate data analysis (6th ed.).
Pearson Prentice Hall.

Islam, M. S., Farah, N., & Stafford,
T. F. (2018). Factors associated
with security/cybersecurity audit
by internal audit function: An
international study. Managerial
Auditing Journal, 33(4), 377-409.
https://doi.org/10.1108/ MAJ-07-
2017-1595

Khatri, A., & Gupta, N. (2022).
Impact of Data Visualization on
Management Decisions. London
Journal of Research in Management
and Business, 22, 53-62. Retrieved
from https://journalspress.com/
impact-of-data-visualization-on-
management-decisions/

Kokina, J., Pachamanova, D., &
Corbett, A. (2017). The role of
data visualization and analytics

in performance management:
Guiding entrepreneurial growth
decisions. Journal of Accounting
Education, 38, 50-62. https://doi.
org/10.1016/j.jaccedu.2016.12.005

Md Shakil, I., Md, R., Md Sultanul
Arefin, S., & Md Ashraful, A.
(2022). Impact of Digital Trans-
formation on Financial Reporting
and Audit Processes. American
Journal of Economics and Business
Management, 5(12), 213-227.
https://globalresearchnetwork.us/
index.php/ajebm/a...

Mizrak, F. (2023). Integrating
cybersecurity risk management
into strategic management: a
comprehensive literature review.
Research Journal of Business

and Management, 10(3), 98-108.
https://doi.org/10.17261/Pressaca-
demia.2023.1807

Moller, K., Schiffer, U., & Ver-
beeten, F. (2020). Digitalization
in management accounting and
control: an editorial. Journal of
Management Control, 31(1), 1-8.
https://doi.org/10.1007/s00187-
020-00300-5

http://dx.doi.org/10.21511/imfi.22(3).2025.34



30.

31.

32.

33.

Omotunde, H., & Ahmed, M.
(2023). A comprehensive review
of security measures in database
systems: Assessing authentica-
tion, access control, and beyond.
Mesopotamian Journal of CyberSe-
curity, 2023, 115-133. https://doi.
org/10.58496/M]JCSC/2023/016

Palermo, A., Vitali, M., & Marzani,
A. (2018). Metabarriers with
multi-mass locally resonating
units for broad band Rayleigh
waves attenuation. Soil Dynamics
and Earthquake Engineering, 113,
265-277. https://doi.org/10.1016/j.
so0ildyn.2018.05.035

Petricevic, O., & Teece, D. J.
(2019). The structural reshaping
of globalization: Implications for
strategic sectors, profiting from
innovation, and the multinational
enterprise. Journal of International
Business Studies, 50(9), 1487-
1512. Retrieved from https://link.
springer.com/article/10.1057/
$41267-019-00269-x

Sahoo, S. (2022). Big data analyt-
ics in manufacturing: a biblio-
metric analysis of research in the
field of business management.
International Journal of Produc-

http://dx.doi.org/10.21511/imfi.22(3).2025.34

34.

35.

36.

Investment Management and Financial Innovations, Volume 22, Issue 3, 2025

tion Research, 60(22), 6793-6821.
https://doi.org/10.1080/00207543.
2021.1919333

Seghyar, N., & Boussouf, Z. (2023).

La complexité et la turbulence de
lenvironnement actuel : quelles
évolutions récentes du controle
de gestion? [The complexity and
turbulence of the current envi-
ronment: what recent develop-
ments in management control?]
International Journal of Financial
Accountability, Economics, Man-
agement, and Auditing, 5(2). (In
French). https://doi.org/10.5281/
zenodo.7747180

Simons, R. (2019). The role of
management control systems in
creating competitive advantage:
new perspectives. In Management
Control Theory (pp. 173-194).
Routledge. Retrieved from https://
ideas.repec.org/a/eee/aosoci/
v15y1990i1-2p127-143.html

Spathis, C., & Ananiadis, J.
(2005). Assessing the benefits
of using an enterprise system
in accounting information and
management. Journal of Enter-
prise Information Management,

37.

38.

39.

40.

18(2), 195-210. http://dx.doi.
org/10.1108/17410390510579918

Sun, Z., Sun, L., & Strang, K.
(2018). Big data analytics services
for enhancing business intel-
ligence. Journal of Computer In-
formation Systems, 58(2), 162-169.
https://doi.org/10.1080/08874417.
2016.1220239

Vasarhelyi, M. A., & Alles, M.

G. (2017). Cybersecurity and
continuous auditing: Implications
for financial control. Journal of
Emerging Technologies in Ac-
counting, 14(1), 1-10. https://doi.
org/10.2308/jeta-10539

Vitale, G., Cupertino, S., & Ric-
caboni, A. (2020). Big data and
management control systems
change: The case of an agricultural
SME. Journal of Management Con-
trol, 31(2), 123-152. https://doi.
0rg/10.1007/s00187-020-00298-w

Yigitbasioglu, O. M., & Velcu, O.
(2012). A review of dashboards in
performance management: Im-
plications for design and research.
International Journal of Account-
ing Information Systems, 13(1),
41-59. https://doi.org/10.1016/j.
accinf.2011.08.002

467



Investment Management and Financial Innovations, Volume 22, Issue 3, 2025

APPENDIX A

Questionnaire on Digital Transformation and the Management
Control Function

o Fact sheet and informed consent

This questionnaire is anonymous and confidential. It aims to collect your perception on the impact of
digital transformation in financial institutions, especially on the management control function. No per-
sonally identifiable information will be collected. Your participation is free and voluntary, and you may

withdraw at any time.

By completing this questionnaire, you consent to the collection and analysis of responses for academic
research work.

o General information (optional or anonymized):

Job title:

Seniority in the institution: years

Type of institution:

Commercial bank
Microfinance
Insurance

oaouod

Please indicate your level of agreement with each of the following statements by checking the appro-
priate box:

1 = Not at all, 2 = Rather not agreed, 3 = Neutral, 4 = Rather agree, 5 = Quite agree

1. Automation of financial and operational processes

Statement f1 12 3 @ 4
1.1. Digitalization has reduced costs and human errors. : : : :

1.4. It has brought more scalability and flexibility in management.

2. Use of business intelligence and big data tools

Statement 1

2.1. BI/Big Data tools have improved decision-making.

2.5. They facilitate the identification of risks and opportunities.
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3. Use of data visualization tools

Statement

3.1. The visualization allows a quick understanding of the data.

3.2. It simplifies the reporting of information.

3.3. It saves time and efficiency.

4. Mobility and remote access via the cloud

Statement

4.1. Telework is easier and more flexible thanks to the cloud.

4.2. Real-time collaboration is improved.

4.3. Universal access to resources is ensured.

4.4. Centralized management and security are strengthened.

5. Integrating cybersecurity into financial systems

Statement

5.1. Sensitive data are well protected.

5.2. Incidents are detected and processed quickly.

5.3. Multifactor authentication is well managed.

5.4. Regulatory compliance is strengthened through cybersecurity.

6. Improvement of the function of management controllers

Statement

6.1. Decision-making processes are optimized.

6.5. Real-time access to financial information is provided.
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