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Abstract

Purpose: This study examines the extent to which the progressive integration of Business
Intelligence (BI) and Artificial Intelligence (Al) tools is associated with the value-creation
mechanisms of the management controller within organisations.

Methodology: Grounded in a theoretical framework drawing on Anthony (1965), Lambert and
Sponem (2009), Moll and Yigitbasioglu (2019), Davenport and Harris (2007), and Bhimani and
Willcocks (2014), the study adopts a hypothetico-deductive approach and a quantitative
methodology, with a cross-sectional design and a non-probability convenience sample. A
structured questionnaire was administered to 80 professionals in management control, internal
audit, and financial management, primarily based in Morocco and France. The primary field of
study is Company X, a large multinational group operating in Morocco.

Findings: The statistical analysis provides support for all four research hypotheses (p < 0.001).
Analytical Bl Maturity is significantly and positively associated with the value creation of the
management controller's role, in particular as reflected in the quality of managerial information
(H1: r = 0.610; a = 0.917); Operational Al Integration is also positively associated with value
creation, in particular as reflected in the controller's evolution towards a business-partner role
(H2: r = 0.621; o = 0.847); and Cognitive Al Capabilities are likewise positively associated
with value creation, in particular as reflected in the strengthening of forward-looking
performance-management capabilities (H3: r = 0.571; o = 0.791). In addition, Digital
Organizational Maturity — encompassing digital competencies, top-management support, and
data quality — is itself positively and significantly related to value creation (H4: r = 0.754; a =
0.871). These findings suggest that value creation in management control is associated with
both the maturity of BI/Al tools and the organisational maturity required for their effective
integration and use. As the design is cross-sectional and correlational, these results indicate
statistical associations rather than causal effects.

Originality/Value: This research provides original empirical evidence by quantifying, in an
under-explored predominantly Moroccan context, the strength of the association between
Digital Organizational Maturity and value creation through BI/Al tools.

Research Limitations/Implications: the study is based on small, non-probability sample
(N=80) wich limits generalizability of findings. The cross-sectional design and bivariate
correlations preclude causal inference and assessment of each explanatory variable's unique
contribution. Future research could use larger samples, longitudinal designs, cross-country
comparisons, multivariate analyses, while investigating the potential moderating role of
organizational digital maturity.

Practical Implications: The findings suggest that BI/Al investment alone may not be sufficient
for value creation, and the results are consistent with the view that parallel investment in digital
competencies, managerial sponsorship, and data governance is also relevant. Prioritised
operational recommendations are proposed as prospective suggestions by the authors for
Company X and, more broadly, for organisations undergoing digital transformation of their
management-control function, to be interpreted with caution given the sample size and the
correlational design.

Keywords: Business Intelligence; Artificial Intelligence; Management Control; Value
Creation; Business Partner.
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Introduction

For decades, the role of the management controller within organisations has been the subject of
recurring debate in both academic and professional circles. As early as 1965, Anthony defined
management control as the process by which managers obtain assurance that resources are
acquired and used efficiently and effectively to achieve organisational objectives, a
foundational definition that placed the manager, rather than the controller, at the centre of the
control system, thereby raising early questions about the actual value added by the

management-control function.

For a long time, the function remained confined to technical tasks such as budgetary follow-up,
variance analysis, and periodic reporting, operating within an essentially retrospective and
verification-oriented logic. From the 1990s onward, however, professional and academic
literature progressively promoted a renewed ideal: that of the management controller as a
“business partner,” acting as a genuine co-pilot in strategic decision-making and a close advisor
to operational managers. Nevertheless, as demonstrated by Lambert and Sponem (2009), this
model often remains largely theoretical, with organisational reality revealing a function whose

authority remains limited and distant from this idealised role.

It is against this backdrop that the rise of digital technologies has profoundly transformed the
conditions under which management control is exercised. The emergence of Business
Intelligence (BI) and Artificial Intelligence (Al) tools has revolutionised data collection,
processing, and visualisation. Solutions such as Power Bl, Tableau, and SAP Analytics Cloud
now offer real-time performance monitoring, while machine-learning algorithms introduce
predictive and automation capabilities. These developments reduce low-value-added tasks and
open the way for a repositioning of the controller towards more analytical and strategic

missions.

In Morocco, this digital transformation forms part of a broader dynamic of economic
modernisation. Companies, particularly in the industrial, energy, and services sectors, are
increasingly investing in advanced information systems, supported by national initiatives such
as the “Morocco Digital 2030” strategy. Within this context, Company X — a large multinational
group operating in Morocco and actively engaged in the digitalisation of its support functions
— constitutes a particularly relevant field of study, offering a favourable setting for observing

the ongoing transformation of management control.
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Despite the abundance of research devoted to the roles of the management controller, few
studies have examined the relationship between Bl and Al tools and the value-creation
mechanisms of this function, particularly within organisational contexts undergoing digital
transformation. This question is nonetheless of major importance: while these technologies can
improve information quality and automate certain tasks, they may either foster the emergence
of a more strategic management controller or reinforce limitations already identified in the
literature. This gap — the scarcity of empirical evidence on how BI/Al tools are jointly related
to value-creation mechanisms, as opposed to merely digitalising existing tasks — constitutes the
point of departure for this research.

In this perspective, the present study aims to make a dual contribution. On the one hand, a
theoretical contribution, by enriching reflection on the digitalisation of management control and
its value-creation mechanisms. On the other hand, a managerial contribution, by proposing
concrete analytical insights to help organisations optimise their Bl and Al tools in support of

performance management.
The central research question can thus be formulated as follows:

« To what extent is the progressive integration of Business Intelligence and Artificial
Intelligence tools associated with the value-creation mechanisms of the management

controller within organisations? »

This question builds on prior work concerning the evolving role of the management controller
and the positioning of the management-control function within the organisation (Lambert and
Sponem, 2009), while extending it toward a still under-explored dimension: the relationship

between Bl and Al tools and the value-creation mechanisms of this function.
To answer this central question rigorously, several research sub-questions were formulated:

* What are the mechanisms through which management control contributes to

organisational value creation?

* What contributions do Business Intelligence and Artificial Intelligence make to the

evolution of management-control practices?
* How are these tools integrated into organisations' concrete practices?

e To what extent are they associated with the value-creation mechanisms of the

management controller?
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The originality of this research lies in its empirical testing of an integrated model combining
four dimensions — Analytical Bl Maturity, Operational Al Integration, Cognitive Al
Capabilities, and Digital Organizational Maturity — within a predominantly Moroccan setting
that remains largely absent from the existing literature, which is dominated by studies
conducted in developed markets.

Finally, this paper is structured as follows. Section 1 reviews the literature on management
control and its value-creation mechanisms, before presenting the theoretical foundations of Bl
and Al adoption. Section 2 presents the study's research variables, develops the research
hypotheses, and introduces the conceptual framework. Section 3 details the methodology,
including the research context, quantitative approach, and data collection and analysis
procedures. Section 4 presents the empirical results for each hypothesis. Section 5 discusses
these findings in light of the literature and proposes managerial recommendations. The
Conclusion summarises the study's contributions, its limitations, and avenues for future

research.

1. Literature Review

1.1. Underpinning Theory

Management control, as an academic discipline and a structured managerial practice, traces its
origins to Frederick Winslow Taylor's pioneering work on scientific management at the end of
the nineteenth century. It was, however, Robert Anthony's (1965) foundational contribution that
gave the discipline genuine conceptual autonomy. Anthony defined management control as the
process by which managers influence other members of the organisation to implement its
strategies, a definition centred on influence and strategic alignment that marked a decisive break

from the purely accounting-based approaches that had dominated until then.

Contemporary definitions reflect the growing complexity and richness of a function in constant
transformation. Simons (1995) proposed a broader vision through the concept of “levers of
control,” distinguishing four complementary devices: belief systems, which communicate the
organisation's core values; boundary systems, which delimit the range of acceptable behaviours;
diagnostic control systems, which track results against objectives; and interactive control
systems, which foster learning and the emergence of new strategies. This approach highlights
the behavioural and organisational dimension of control, beyond its purely technical aspects.
Malmi and Brown (2008) similarly conceive management control systems as a package of
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interrelated controls rather than as isolated devices, while French-language reference works
(Bougquin, 2011; Loéning et al., 2013) offer complementary treatments of the discipline, the latter

emphasising the passage from management tools to organisational practices.

The work of Lambert and Sponem (2009) constitutes a major contribution to understanding the
diversity of configurations the management-control function can take within organisations.
Based on an in-depth empirical study of French companies of varying sizes, these authors
identify four distinct models according to the controller's positioning within the organisation,
the degree of integration into decision-making processes, and the nature of interactions with
other organisational actors — most notably the aspirational, yet frequently unrealised, model of

the controller as “business partner.”

This study's conceptual model draws on three complementary theoretical streams. Contingency
theory (Lawrence and Lorsch, 1967) posits that the effectiveness of control systems depends
on the fit between these systems and the characteristics of their organisational context. The
Resource-Based View (Barney, 1991) suggests that Bl and Al tools can constitute strategic
resources generating sustainable competitive advantage, provided they are embedded in
specific organisational routines. Actor-network theory (Latour, 1987) further allows the
integration of digital tools to be understood as a complex social phenomenon involving multiple
interactions between human and technological actors. Among these streams, the Resource-
Based View is treated in this study as the central theoretical anchor, since it underpins both the
treatment of BI/AIl capabilities as technological resources (H1 to H3) and that of digital
competencies, top-management support, and data quality as complementary organisational
resources (H4); contingency theory and actor-network theory are mobilised as complementary

interpretive lenses rather than as sources of separate testable hypotheses.

Beyond these theoretical foundations, the literature identifies five interdependent mechanisms
through which the management controller contributes to organisational value creation:
informational value (the production of relevant, reliable, and available information), strategic
partnership (advisory input and co-construction of decisions), operational efficiency (cost
control and process optimisation), performance management (the design of multidimensional
measurement systems), and compliance and governance (regulatory adherence and risk
mitigation). Table 1 summarises these mechanisms and their theoretical grounding. Value
creation is also approached in purely financial terms, notably through Economic Value Added

and related value-based management metrics (Stewart, 1991);
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Table 1. Value-Creation Mechanisms of the Management Controller

Mechanism Description Key authors

Informational value | Production of relevant, reliable and Moll & Yigitbasioglu (2019);
available information Jarvenpad (2007)

Strategic partnership | Advisory input, decision support and | Lambert & Sponem (2009);
co-construction of strategy Burns & Baldvinsdottir

(2005)

Operational Cost control and optimisation of Anthony (1965); Kaplan &

efficiency processes and resources Cooper (1998)

Performance Design and use of multidimensional Kaplan & Norton (1992);

management performance-measurement systems Simons (1995)

Compliance & Regulatory adherence, financial- IFAC (2009); Merchant &

governance reporting reliability, risk management | Van der Stede (2007)

Source: authors, adapted from Lambert and Sponem (2009), Anthony (1965), Kaplan and
Norton (1992), and Moll and Yigitbasioglu (2019).

The rise of digital technologies has since reframed this system of mechanisms. Business
Intelligence, a term popularised by Gartner analyst Howard Dresner in 1989, refers to the set
of processes, technologies, and tools used to collect, integrate, analyse, and present data from
multiple sources to support decision-making (Watson and Wixom, 2007). Gartner's (2021) five-
level analytics-maturity model — descriptive, diagnostic, predictive, prescriptive, and
augmented — provides a useful lens for situating an organisation's progress in appropriating
these tools. Artificial Intelligence, defined by Russell and Norvig (2010) as the study of
intelligent agents capable of perceiving, reasoning, and acting to optimise outcomes, extends
this trajectory through machine learning, natural-language processing, and robotic process
automation, enabling a shift from retrospective to predictive and prescriptive analytics
(Davenport and Harris, 2007; Bhimani and Willcocks, 2014).

Taken together, Bl equips the controller with improved information quality, richer analytical
capability, and reduced time spent on routine tasks, while Al extends these gains toward
predictive risk management, cognitive-process automation, and the personalisation of
managerial information (Bhimani and Willcocks, 2014; Moll and Yigitbasioglu, 2019). Their

effective integration nonetheless raises three recurring challenges documented in the literature:
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data quality and governance, the adaptation of controllers’ skill sets, and change-management
resistance from both controllers and operational managers (Davenport and Harris, 2007;
Bhimani and Willcocks, 2014).

More recent research extends these questions. A review of business intelligence and analytics
in management accounting found that little research had examined the link between the two and
proposed a framework for studying it (Rikhardsson and Yigitbasioglu, 2018), while the
literature on digitalisation in management accounting and control discusses its potential
implications for control practices and for the role of the controller (Mdller et al., 2020).
Research on Al-based accounting points to changes in the tasks, skills, and roles of accounting
professionals, some tasks being performed by Al-based technologies while other roles require
humans to make informed use of, and to some extent collaborate with, such technologies
(Leitner-Hanetseder et al., 2021). More broadly, work on human-Al collaboration argues that
automation and augmentation cannot be neatly separated and that organisations must manage
the tension between them (Raisch and Krakowski, 2021). Generative Al has also attracted
growing attention, with multidisciplinary perspectives identifying productivity opportunities as
well as open questions about the skills, resources, and capabilities needed to handle it and about
its ethical and legal implications (Dwivedi et al., 2023). Finally, the governance of Al and of
data is increasingly treated as an organisational concern: organisational Al governance has been
positioned in relation to corporate, IT, and data governance (Méantymaki et al., 2022), and data
governance has been conceptualised as the exercise of authority and control over the
management of data, with the aim of increasing its value and minimising data-related cost and
risk (Abraham et al., 2019). These strands are consistent with the importance attributed in this
study to digital competencies, top-management support, and data quality as organisational
conditions, although the present survey does not directly measure generative-Al use or Al-

governance practices.

2. Research Variables, Hypotheses and Conceptual Framework
2.1. Research Variables

2.1.1. Independent Variables

The independent variable in this study is the level of integration of Business Intelligence (BI)
and Artificial Intelligence (Al) tools within the organisation. Rather than treating this

integration as a single undifferentiated construct, it is conceptualised along three
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complementary dimensions, each capturing a distinct facet of how BI/AI technologies are
embedded in the practices of the management-control function. These three dimensions are
jointly captured, at the empirical level, through the composite Bl/Al-integration score described
in the Methodology section, while each is more specifically mobilised in the theoretical
development of one of the hypotheses below. Digital Organizational Maturity is treated as a

fourth, distinct independent variable of the tested model, and not as a moderator or a mediator.

2.1.1.1. Analytical Bl Maturity

Analytical Bl Maturity denotes the degree of maturity reached by the organisation in its
deployment of Business Intelligence tools oriented toward the reliability, timeliness, and
availability of managerial information (Watson and Wixom, 2007; Gartner, 2021). It captures
the extent to which the organisation has moved from manual, fragmented reporting toward
automated, consolidated, and consistently available dashboards.

2.1.1.2. Operational Al Integration

Operational Al Integration refers to the degree to which artificial-intelligence technologies —
automation, anomaly detection, and process-optimisation tools — have been embedded in the
organisation's day-to-day operational and decision-support processes. It is distinguished from
Analytical BI Maturity by its focus on task execution and automation rather than on information
production per se (Davenport and Harris, 2007; Bhimani and Willcocks, 2014).

2.1.1.3. Cognitive Al Capabilities

Cognitive Al Capabilities is distinguished from Operational Al Integration by its orientation
toward higher-value-added, judgment-intensive activities: it captures the organisation's
capacity to leverage Al not merely to execute tasks, but to enrich the analytical and advisory
contribution of the management-control function (Davenport and Harris, 2007; Bhimani and
Willcocks, 2014).

2.1.1.4. Digital Organizational Maturity

Digital Organizational Maturity refers to the set of organisational conditions that enable an
organisation to translate its BI/Al capabilities into effective managerial use. It comprises three
complementary components: the digital competencies of management-control teams (their
ability to master and exploit BI/Al tools in day-to-day practice), the support provided by top

management for digital initiatives (visible sponsorship, resource allocation, and strategic
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prioritisation of BI/Al projects), and the quality of the data mobilised by these tools (reliability,
completeness, consistency, and availability over time). Unlike the three preceding dimensions,
which describe technological capabilities themselves, Digital Organizational Maturity captures
the organisational resources that condition the effective appropriation of these capabilities. This
conceptualisation draws on Barney's (1991) Resource-Based View, which suggests that a
technological resource is more likely to generate durable value when associated with
complementary organisational resources, as well as on Jarvenpaa's (2007) work on the central
role of human capital in the appropriation of analytical tools. In the model tested here, it is
therefore specified as an independent variable related directly to Value Creation;

2.1.2. Dependent Variable — Value Creation

The dependent variable, Value Creation, denotes the contribution of the management-control
function to organisational performance in a context in which Bl and Al tools are increasingly
embedded in its practices. Consistent with the mechanisms identified in the literature review
(Table 1), value creation is not restricted here to its financial dimension; it also encompasses
informational, decisional, and organisational dimensions — improvements in the quality and
usability of managerial information, the evolution of the controller toward a more advisory and
strategic positioning, the strengthening of forward-looking, anticipatory steering of
performance, and, more broadly, gains in operational efficiency, resource optimisation, and
responsiveness (Lambert and Sponem, 2009; Kaplan and Norton, 1992; Moll and
Yigitbasioglu, 2019). In the present study, this dependent variable is examined through four
hypotheses (H1 to H4), each testing a direct association of Value Creation with, respectively,
Analytical Bl Maturity (H1), Operational Al Integration (H2), Cognitive Al Capabilities (H3),
and Digital Organizational Maturity (H4). Each hypothesis is associated with a specific facet
of Value Creation: information quality (H1), business-partner positioning (H2), forward-
looking performance management (H3), whereas H4 relates Digital Organizational Maturity,
an explanatory construct rather than a facet of the outcome, to Value Creation as a whole. To
limit conceptual overlap between the explanatory constructs and the outcome, the facets of
Value Creation measured in this study are restricted to perceived outcomes of the management-
control function (information quality, business-partner positioning, and forward-looking
steering); the broader aspects mentioned above (operational efficiency, resource optimisation,

and responsiveness) are not measured as separate dimensions. These facets remain conceptually
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close to the consequences attributed to the explanatory variables; The items, their sources, and

the construction of the composite scores are described in Section 3.
2.2. Hypotheses Development

2.2.1. Analytical Bl Maturity and Value Creation

Analytical Bl Maturity denotes the degree to which the organisation has developed and
embedded analytically oriented Business Intelligence tools — from basic reporting to more
advanced diagnostic and predictive capabilities — within its management-control practices
(Watson and Wixom, 2007; Gartner, 2021). Within the organisation, this maturity conditions
the controller's ability to collect, consolidate, and exploit data drawn from heterogeneous
operational and financial systems, and to convert it into dashboards and reports that are both

reliable and timely.

As Bl maturity increases, the informational function of management control is expected to be
strengthened: data consolidation becomes more automated, reporting errors are reduced, and
information becomes more consistently available to decision-makers (Moll and Yigitbasioglu,
2019). This improvement in the technical quality of information constitutes the first mechanism
through which Analytical Bl Maturity may be related to value creation, since it provides
controllers and managers with a more solid informational base from which to identify

performance gaps, emerging trends, and areas requiring corrective action.

This mechanism connects directly to the core mission of management control as defined by
Anthony (1965): assisting managers in the efficient and effective use of organisational
resources. A controller working with mature analytical Bl tools is better positioned to fulfil this
mission, since the reliability and timeliness of the information produced directly conditions the
quality of the diagnoses and recommendations that follow. In turn, higher-quality information
supports faster and more accurate managerial decision-making and facilitates a more rigorous

piloting of organisational performance (Kaplan and Norton, 1992).

Taken together, these arguments suggest a coherent theoretical rationale: greater analytical Bl
maturity would improve the availability and reliability of managerial information; this
improvement would strengthen the controller's diagnostic and decision-support capacity; and
this strengthened capacity would translate into better-informed decisions, more efficient use of
resources, and, ultimately, value creation within the organisation. On this basis, the following

hypothesis is proposed:
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H1: Analytical Bl Maturity is positively and significantly associated with Value Creation, as
reflected in the quality and availability of the managerial information produced by the

management controller.

2.2.2. Operational Al Integration and Value Creation

Operational Al Integration reflects the extent to which artificial-intelligence technologies —
automation, anomaly detection, forecasting algorithms, and process-optimisation tools — have
been embedded in the organisation's operational and decision-support processes (Davenport
and Harris, 2007; Bhimani and Willcocks, 2014). Within management control, this integration
typically manifests through the automation of recurring tasks such as data reconciliation,

variance detection, and routine reporting.

By absorbing a growing share of these low-value-added tasks, operational Al integration is
expected to free time and cognitive resources that controllers can redirect toward higher-value-
added activities (Lambert and Sponem, 2009). This reallocation constitutes the central
mechanism through which Operational Al Integration may be associated with value creation:
the controller's role is progressively repositioned away from routine verification and toward

advisory support to operational and strategic decision-making.

This repositioning is closely tied to the aspirational model of the controller as “business partner”
described by Lambert and Sponem (2009): a genuine co-pilot engaged in strategic decision-
making and a close advisor to operational managers, rather than a purely retrospective verifier.
The extent to which Al absorbs operational tasks is therefore a direct enabling condition for
this evolution: as Al-driven automation improves the efficiency and reliability of operational
processes, the controller is expected to gain both the availability and the credibility needed to
engage more closely with managers and contribute to decisions, a proposition further supported
by Bhimani and Willcocks (2014).

This theoretical chain of effects — automation of operational tasks, freed capacity, closer
engagement with decision-makers, and stronger business-partner positioning — constitutes a
plausible route through which Operational Al Integration may be associated with value creation
within the management-control function. On this basis, the following hypothesis is proposed:

H2: Operational Al Integration is positively and significantly associated with VValue Creation,

as reflected in the management controller's evolution toward a business-partner positioning.
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2.2.3. Cognitive Al Capabilities and Value Creation

Cognitive Al Capabilities capture the organisation's ability to mobilise advanced Al
functionalities — the interpretation of complex data, the generation of recommendations, trend
detection, and the elaboration of prospective scenarios — in support of decisional activities of a
strategic nature (Davenport and Harris, 2007; Bhimani and Willcocks, 2014). Where
Operational Al Integration concerns the execution of tasks, Cognitive Al Capabilities concern

the organisation's capacity to extract insight and foresight from data.

Within management control, these capabilities allow the function to move beyond a purely
retrospective posture — centred on variance analysis and periodic reporting — toward an
anticipatory, scenario-based approach to performance steering. Predictive algorithms make it
possible to anticipate risks and performance drifts before they materialise, while more
advanced, prescriptive uses of Al support the simulation of alternative scenarios and courses of
action (Davenport and Harris, 2007; Gartner, 2021).

This shift from retrospective to prospective steering constitutes the core mechanism through
which Cognitive Al Capabilities may be associated with value creation. By equipping the
controller with tools capable of anticipating outcomes rather than merely recording past results,
the organisation strengthens its capacity for proactive risk management and its ability to
intervene before performance deviations become significant, directly enriching the strategic
contribution of the management-control function, in line with the strategic dimension of control

emphasised by Simons (1995).

The overall theoretical reasoning can thus be summarised as follows: more advanced cognitive
Al capabilities would improve the organisation's ability to interpret complex data and generate
forward-looking insight; this ability would strengthen the controller's anticipatory steering role;
and this strengthened role would support better-informed strategic decisions and improved
organisational performance, which is consistent with an association with value creation. On this

basis, the following hypothesis is proposed:

H3: Cognitive Al Capabilities are positively and significantly associated with Value Creation,

as reflected in the management controller's forward-looking performance-steering capabilities.

2.2.4. Digital Organizational Maturity and Value Creation

Digital competencies, top-management support, and data quality are conceptualised as the three

components of Digital Organizational Maturity. This proposition is grounded in Barney's
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(1991) Resource-Based View, which suggests that a technological resource is more likely to
generate sustainable value when associated with complementary organisational resources, and
in Jarvenpéa's (2007) work on the role of human capital in the appropriation of analytical tools.
In line with H1 to H3, H4 is tested here as a direct positive association between Digital
Organizational Maturity and Value Creation, and not as a statistically modelled interaction
effect. Digital Organizational Maturity is therefore specified, in the tested model, as an
independent explanatory variable, and neither as a moderator nor as a mediator. Given the
correlational design of this study (see Methodology), a formal test of moderation — via
regression with interaction terms — is identified below as an avenue for future research, rather

than treated as a finding of the present study. Accordingly:

H4: Digital Organizational Maturity, encompassing the management controller's digital
competencies, top-management support, and the quality of available data, is positively and
significantly associated with Value Creation.

Table 2. Summary of Research Hypotheses

H Statement Theoretical grounding Associated

mechanism

H1 Analytical Bl Maturity is positively | Moll & Yigitbasioglu Informational value

associated with the quality and (2019); Watson &
availability of managerial Wixom (2007)
information

H2 Operational Al Integration is Lambert & Sponem Strategic partnership
positively associated with evolution | (2009); Bhimani &
toward a business-partner role Willcocks (2014)

H3 Cognitive Al Capabilities are Davenport & Harris Performance
positively associated with forward- | (2007); Bhimani & management
looking, predictive steering Willcocks (2014)
capabilities

H4 Digital Organizational Maturity is | Jarvenpad (2007); Organizational
positively associated with Value Barney (1991) enabling conditions
Creation

Source: authors, based on the literature reviewed above.
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2.3. Conceptual Framework

The conceptual framework articulates three sets of constructs structured around the study's
central research question. The first set comprises the three independent dimensions of BI/Al
integration, Analytical Bl Maturity, Operational Al Integration, and Cognitive Al Capabilities,
which retain, in the figure below, the original labels of the underlying dissertation model. The
second set comprises the three dependent facets of value creation directly tested in this study:
information quality (H1), business-partner positioning (H2), and forward-looking performance
management (H3), each linked respectively to Analytical Bl Maturity, Operational Al
Integration, and Cognitive Al Capabilities. The third set comprises Digital Organizational
Maturity — encompassing digital competencies, top-management support, and data quality —
which is hypothesised (H4) to be directly and positively associated with value creation,
reflecting organisational enabling conditions rather than a moderating mechanism.
Conceptually, each of the four dimensions — Analytical Bl Maturity, Operational Al Integration,
Cognitive Al Capabilities, and Digital Organizational Maturity — is hypothesised to be directly

and positively associated with value creation.

Figure 1: Conceptual framework

Valoe creation by the
Analytical B mabarity " Easugenment controller

Operational Al itegration
Seargh wivmory mbe

Cognitive Al capabilities
Aatogusay, werario-hawd yeens

Digiad
Organizational Matursty

Ling haal corrgatatrcten, ig- r regpmniess
sppeil, et quadity

Source: authors, adapted from the underlying dissertation.

Revue CCA WWwWw.revuecca.com Page 590



Revue du Contréle de la Comptabilité et de I’Audit

. LN
ISSN: 2550-469X \ =4
Volume 10 : numéro 3

3. Methodology

This research adopts a positivist epistemological stance, aiming to test empirically the
relationships between observable variables through a hypothetico-deductive approach:
hypotheses derived from the literature are confronted with empirical data. A quantitative
methodology was privileged, relying on primary data collected through a structured
questionnaire administered to management-control, internal-audit, and financial-management

professionals. The study is cross-sectional: all data were collected at a single point in time.

The questionnaire comprised 33 closed items and 2 open-ended questions, organised into six
thematic sections: respondent profile, BI/Al integration level (independent variable),
information quality (H1), business-partner positioning and forward-looking steering (H2 and
H3), digital organizational maturity (H4), and perceived obstacles and open commentary. All
closed items were measured on a five-point Likert scale (1 = “strongly disagree” to 5 = “strongly

agree”), ensuring standardisation and comparability of responses.

The target population comprised professionals in management control, finance, internal audit,
and operational management within Francophone organisations. Company X served as the
primary field of study, complemented by a broader sample of professionals from other
organisations to allow for comparative perspective. A non-probability convenience and network
sampling method was used, reflecting the absence of an exhaustive sampling frame and the
objective of obtaining, within a constrained timeframe, sufficient diversity of professional
profiles. The questionnaire was distributed through two complementary channels: Company
X's internal professional network, and external finance and management-control professionals

reached via LinkedIn.

At the close of data collection, 80 complete and usable questionnaires were retained for
statistical analysis (N = 80), following a systematic consistency check of responses. The sample
brings together management controllers, financial managers, internal auditors, and operational
managers from organisations of varying sizes, located predominantly in Morocco and active
across several sectors — a functional, sectoral, and geographic diversity that enriches the sample,
although no subgroup (country or sector) analysis was conducted and the findings should be
interpreted within the limits of the sample composition. The respondents were predominantly
based in Morocco, and the results cannot be generalised to all Moroccan organisations. Given
its size and its non-probabilistic nature, the sample is considered exploratory and makes no

claim to statistical representativeness.
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Data were processed using Microsoft Excel and Python (NumPy and SciPy libraries),
combining descriptive and inferential analysis. Descriptive statistics (frequencies, means,
standard deviations) characterised the sample and the distribution of responses across
dimensions. Composite scores were then constructed for each dimension, and relationships
between each independent variable and the dependent variable were tested using Pearson's
correlation coefficient (r), with statistical significance assessed at the conventional two-tailed
threshold of o = 0.05.

The content validity of the questionnaire rests on the theoretical grounding of its items,
developed from the management-control, Bl, and Al literature reviewed above. The reliability
of each measurement scale was assessed using Cronbach's alpha (a); values obtained ranged
from 0.791 to 0.917, all exceeding the conventional 0.70 threshold and indicating good to
excellent internal consistency across all constructs. Several precautions were taken to limit
potential biases: response anonymity and a confidential academic framing to mitigate social-
desirability effects, standardised item wording to limit interpretation bias, and the use of a five-
point Likert scale to balance nuance with statistical tractability. These precautions aim at
reducing certain biases but do not demonstrate the absence of common method bias (see

limitations).

Operationalisation of the variables: Each construct was measured through closed Likert items
belonging to the corresponding questionnaire section: the BI/Al integration level (Analytical
Bl Maturity, Operational Al Integration, and Cognitive Al Capabilities), information quality,
business-partner positioning and forward-looking steering (the facets of Value Creation), and
digital organizational maturity (digital competencies, top-management support, and data
quality). The items were developed from the management-control, Bl, and Al literature
reviewed above. For each construct, a composite score was constructed and is reported on the
same five-point scale as the individual items (Table 5, column M);The item-level evidence
reported in Section 4.2 includes several items that describe perceived outcomes (for example,
reduction of manual-processing errors or credibility with managers), which illustrates the

conceptual proximity between some measured items and Value Creation discussed in Section2.
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Table 3. Summary of Methodological Choices

+ LinkedlIn)

Dimension Choice Justification

Paradigm Positivist Obijective, measurable reality; statistical
validation of hypothesised relationships

Approach Hypothetico-deductive Theory — hypotheses — data collection
— empirical validation

Method Quantitative Precise measurement of relationships
between variables; replicability

Design Cross-sectional, correlational | Single data-collection point; associations
rather than causal effects

Instrument Structured questionnaire (33 | Standardisation; operationalisation of the

closed + 2 open items) four hypotheses
Sample N =80 (Company X network | Functional, sectoral and geographic

diversity; exploratory sample, suited to

bivariate analysis.

Analysis tools

Python (NumPy, SciPy) +

Microsoft Excel

Pearson correlations, Cronbach's alpha,

descriptive statistics

Reliability

Cronbach's alpha: 0.791—
0.917

Good to excellent internal consistency

across all four constructs

Bias controls

Anonymity, confidentiality,

standardised wording

Aimed at reducing social-desirability
bias; homogeneous response conditions;

common method bias not excluded

Source: authors.
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Table 4. Operationalisation of the Variables
Constructs Rolein Questionnaire Item-level evidence A
the tested section
model
Analytical Independe | BI/Al integration | Reduction of manual- 0.917
Bl Maturity | ntvariable | level, processing errors (M = 3.84);
(H1) information improved data consolidation
quality (H1) (M = 3.90); facilitating actual
decision-making (M = 3.52)
Operational | Independe | BI/Al integration | Enhanced credibility with 0.847
Al nt variable | level; business- | managers (M = 3.52);
Integration (H2) partner reallocating time toward high-
positioning (H2) | value-added tasks (M = 3.13)
and toward advisory missions
(M =3.25)
Cognitive Al | Independe | BI/Al integration | Risk anticipation via predictive | 0.791
Capabilities | nt variable | level; forward- analytics (M = 3.44); scenario
(H3) looking steering | simulation (M = 3.25)
(H3)
Digital Independe | Digital Top-management support (M = | 0.871
Organization | nt variable | organizational 3.15); data quality (M = 3.16);
al Maturity | (H4); maturity (H4) digital competencies (M=3.32)

Source: authors

4. Results

4.1. Sample Profile

Of the 80 valid respondents, management controllers formed the largest functional group
(53.8%), followed by financial managers/CFOs (15.0%), internal auditors (10.0%), operational
managers (10.0%), financial analysts/accountants (7.5%), and other internal-control functions
(3.6%). This predominance of management controllers strengthens the relevance of the sample
to the study's object, while the presence of complementary profiles — financial managers,

auditors, and operational managers who use the information the controller produces — enriches
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the analysis with multiple hierarchical perspectives. The sample is further diversified by sector,

seniority, organisational size, and country of practice, with respondents based predominantly in

Morocco (56.3%) and, to a lesser extent, in France (21.3%) and other countries (22.4%).

4.2. Hypothesis Testing

All four hypotheses were tested using Pearson's correlation coefficient between each
independent-variable composite score and the Value Creation composite score, with internal
consistency assessed via Cronbach's alpha. All four hypotheses are supported at p < 0.001.

These results indicate statistical associations and do not establish causal effects.

Table 5. Summary of Hypothesis-Testing Results (N = 80)

H Constructs r A M p Decision
(/5)

H1 | Analytical Bl Maturity 0.61 [091 |367 |< Supported
0 7 0.001

H2 | Operational Al Integration 0.62 [0.84 [328 |< Supported
1 7 0.001

H3 | Cognitive Al Capabilities 057 [0.79 [334 |< Supported
1 1 0.001

H4 | Digital Organizational Maturity 0.75 [0.87 [324 |< Supported
4 1 0.001

Source: statistical analysis (Pearson, Cronbach's alpha). Note: all correlations significant at
p < 0.001 (two-tailed, N = 80).

H1: Analytical Bl Maturity. Hypothesis H1 is supported by a strong, highly significant
correlation (r = 0.610; p < 0.001) and excellent internal consistency (o = 0.917). Item-level
analysis shows that respondents most strongly endorse the reduction of manual-processing
errors (M = 3.84) and improved data consolidation (M = 3.90), which may suggest that the
perceived benefits of BI/Al tools are more tangible at the operational level, although these
cross-sectional data do not establish a temporal sequence. The item on facilitating actual
decision-making scored comparatively lower (M = 3.52), suggesting that while technical
information quality is perceived to improve, its translation into effective decision support may

require additional enabling conditions.
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H2: Operational Al Integration. Hypothesis H2 is supported (r =0.621; p <0.001; o = 0.847),
but the more modest composite score (M = 3.28) and the concentration of responses on
“neutral” and “somewhat agree” categories point to a transition that appears to be underway but
incomplete. The item on enhanced credibility with managers scored highest (M = 3.52),
suggesting that the most tangible benefit associated with BI/Al tools so far is improved
informational legitimacy rather than a deep change in the controller's mission. Items on
reallocating time toward high-value-added tasks (M = 3.13) and toward advisory missions (M

= 3.25) remain the least developed.

H3: Cognitive Al Capabilities. Hypothesis H3 is supported (r = 0.571; p <0.001; o = 0.791),
the most modest of the three technology-related correlations, consistent with an intermediate
level of analytics maturity. A decreasing gradient across items — from risk anticipation via
predictive analytics (M = 3.44) to scenario simulation (M = 3.25) — is consistent with the
progression toward advanced analytics described by Gartner's (2021) maturity model:
organisations are increasingly using predictive analytics but have not yet systematically

developed prescriptive, multi-scenario simulation capabilities.

H4: Digital Organizational Maturity. Hypothesis H4 records the strongest correlation in the
entire model (r = 0.754; p < 0.001; a = 0.871) — a result that does not by itself imply that this
variable is causally the most important one. Item-level analysis reveals a paradox: top-
management support is simultaneously the least-developed factor (M = 3.15; 30.4% agreement)
and a component of the construct that records the strongest association with Value Creation ,
echoing Bhimani and Willcocks' (2014) argument that managerial sponsorship is a sine qua non
of successful digital transformation. Data quality is the second most deficient factor (M = 3.16),
consistent with Davenport and Harris (2007) on the primacy of data governance. Digital
competencies, the third component of Digital Organizational Maturity, scored comparatively
higher and is addressed separately below as a possible managerial lever. Despite this
comparatively low absolute composite score (M = 3.24) and the lowest proportion of agreement
(41.5%) across the four hypotheses, H4 exhibits the strongest correlation among the four
hypotheses tested, suggesting that a comparatively low absolute level of these contextual factors
does not preclude a strong association with the outcome variable. This finding resonates with
Barney's (1991) Resource-Based View, which posits that organisational resources — even when
only moderately developed — can become a decisive source of value when they enable the

effective deployment of other capabilities within the firm.
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Open-ended responses are broadly consistent with these quantitative findings. Respondents
most frequently cited insufficient data quality, limited internal competencies, implementation
costs, and organisational resistance to change as the principal barriers to BI/Al adoption. A
majority of respondents anticipate that the controller's role will increasingly shift toward
strategic partnership, advisory input, and decision support, while several emphasised that
human interpretation of analytical outputs will remain indispensable despite growing

automation.

5. Discussion of Key Findings

5.1. Interpretation in Light of the Hypotheses and Prior Literature

The pattern of results reveals a distinct profile across the four hypotheses. Improved information
quality, associated with Analytical Bl Maturity (H1: r =0.610; M = 3.67), is the value-creation
mechanism most favourably perceived by respondents, with the highest mean score among the
three technology-related dimensions — although its correlation coefficient (r = 0.610) is
marginally lower than that of Operational Al Integration (H2: r = 0.621). This pattern can be
read as consistent with an interpretation in which Bl tools first stabilise and make information
more reliable before supporting more strategic uses — a sequencing consistent with the logic of
technological maturation, whereby reliability precedes valorisation; it remains a theoretical
interpretation, as the cross-sectional data do not allow a temporal sequence to be established.
This finding is consistent with Moll and Yigitbasioglu's (2019) and Watson and Wixom's
(2007) propositions on the informational contribution of BI, and echoes Lambert and Sponem's
(2009) view of informational value as the most fundamental value-creation mechanism of the

controller.

The evolution toward business-partner positioning associated with Operational Al Integration
(H2) and the strengthening of forward-looking steering capabilities associated with Cognitive
Al Capabilities (H3) are both statistically supported, yet their more modest composite scores
signal a transition that is real but unfinished. This pattern is consistent with the “implementation
gap” identified by Lambert and Sponem (2009) between the normative ideal of the business
partner and organisational reality, and with Bhimani and Willcocks' (2014) argument that
automating routine tasks is a necessary but not sufficient condition for role transformation.

Earlier research on ERP systems points in a similar direction: Granlund and Malmi (2002)
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report a moderate impact of ERP systems on management accounting, and Scapens and Jazayeri

(2003) examine the relationship between ERP systems and management accounting change.

The strongest association among the variables tested is the one recorded for H4 (r = 0.754),
which suggests that the value associated with BI/Al tools may not be attributable to the
technology alone but is also strongly related to complementary organisational resources —
digital competencies, top-management support, and data governance. In other words, Digital
Organizational Maturity is itself directly and positively associated with value creation, and
records the strongest relationship in the model. This finding resonates with the Resource-Based
View (Barney, 1991) applied to digital transformation, which posits that organisational
resources can become a decisive source of sustainable value when they enable the effective
deployment of other organisational capabilities. Given the correlational design of this study,
this result should be interpreted as indicating that Digital Organizational Maturity is, on its own,
more strongly associated with value creation than the technological dimensions taken
individually — rather than as evidence that organisational maturity statistically moderates the
effect of BI/Al tools, or that BI/Al maturity and organisational maturity jointly determine value
creation through some combined effect. Testing such an interaction directly is left to future
research using larger samples (see Limitations and Future Research). The result should not be
read as a causal ranking of the variables, nor as evidence that Digital Organizational Maturity
is causally the most important determinant of value creation. The importance of professional
judgement in interpreting analytical outputs also echoes the debate on whether the digitalisation
of management accounting makes it wiser (Quattrone, 2016).

5.2. Managerial Recommendations

A distinction is drawn here between two levels. The implications directly supported by the
results are limited to the following: the maturity of BI/AIl tools and the level of digital
organizational maturity are positively associated with perceived value creation, with the
strongest association observed for Digital Organizational Maturity, and, among the components
of Digital Organizational Maturity, respondents’ ratings are lowest for top-management support
and data quality. The recommendations below, by contrast, are prospective proposals by the
authors; given the sample size (N = 80), the non-probability sampling, and the essentially
correlational analysis, they go beyond what the data can demonstrate and should be read as

suggestions for practice rather than as conclusions derived causally from the results.
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The following recommendations, formulated as prospective proposals, are addressed to

practitioners and finance functions engaged in digital-transformation projects.

First, the digital transformation of management control should be governed as a cross-
functional organisational project, mobilising finance, human resources, and IT jointly around a
coherent roadmap, rather than as a purely technical IT deployment, given the strong association

observed for H4.

Second, investment in the digital competencies of management controllers appears to offer a
lever for value creation, although the present data do not allow its relative effectiveness to be
established: intensive training in Bl platforms, financial data analysis, and generative-Al tools
could be expected to support the dimensions examined in H1, H2, and H3 by enabling
controllers to fully exploit available information, develop forward-looking analyses, and

reinforce their business-partner positioning.

Third, data governance deserves priority attention. Top-management support and data quality
emerged as the two least-developed dimensions of Digital Organizational Maturity; addressing
them jointly, through visible managerial sponsorship of BI/Al initiatives alongside a formal
Data Quality Management programme (reference-data standardisation, deduplication, master-
data management), may be a relevant condition for realising the value perceived by

respondents.

For Company X specifically, the authors propose a three-tier programme informed by the
study’s findings, with its effectiveness to be assessed through future implementation: (i) short
term (0-6 months) — deploy a certifying digital-skills pathway for controllers and establish a
formal data-governance framework; (ii) medium term (618 months) — optimise the integration
between core enterprise systems and Bl platforms to automate reporting, develop predictive-
forecasting models for key indicators, and formally redefine controllers' job descriptions to
include strategic-advisory responsibilities; (iii) longer term (18-36 months) — cultivate an
organisation-wide digital culture through cross-functional workshops and pilot robotic-process-

automation initiatives for closing and reconciliation processes.
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Conclusion

Summary of the Study

This study set out to examine the extent to which the progressive integration of Bl and Al tools
is associated with the value-creation mechanisms of the management controller. Drawing on a
theoretical framework combining contingency theory (Lawrence and Lorsch, 1967), the
Resource-Based View (Barney, 1991), and the literature on the digitalisation of accounting and
management control (Moll and Yigitbasioglu, 2019; Bhimani and Willcocks, 2014), a
quantitative survey of 80 professionals — primarily based in Morocco and France, with
Company X as the principal field of study — was conducted and analysed through descriptive

and inferential statistics (Cronbach's alpha and bivariate Pearson correlations).

All four hypotheses were supported at p < 0.001, with reliability coefficients ranging from 0.791
to 0.917. Analytical BI Maturity is significantly and positively associated with value creation
in the management controller's role, in particular as reflected in the quality of managerial
information (H1: r = 0.610); Operational Al Integration is positively associated with value
creation in particular as reflected in the controller's evolution toward a business-partner role
(H2: r = 0.621); and Cognitive Al Capabilities are positively associated with value creation in
particular as reflected in the strengthening of forward-looking, predictive steering capabilities
(H3: r = 0.571). In addition, Digital Organizational Maturity — encompassing digital
competencies, top-management support, and data quality — is itself positively and significantly
associated with value creation, recording the strongest correlation among the variables tested
(H4: r =0.754). These findings are correlational and cannot be interpreted as evidence of causal

effects.

Theoretical and Managerial Implications

Theoretically, this research extends the digitalisation-of-management-control literature by
providing exploratory quantitative evidence consistent with Moll and Yigitbasioglu's (2019)
propositions within an under-explored predominantly Moroccan, Francophone setting, and by
providing correlational evidence consistent with the applicability of the Resource-Based View
(Barney, 1991) to the digital transformation of management control — suggesting that a
technological resource is more likely to generate durable value when associated with
complementary organisational resources. Managerially, the results inform a prospective action

programme — digital-skills development, data governance, systems integration, and cultural
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change — that organisations undergoing similar transformations can adapt to their own context,

as suggestions rather than as conclusions derived causally from the results.
Limitations and Future Research

This study has some limitations that should be considered when interpreting its findings. First,
the sample is small (N = 80) and was obtained through non-probability convenience and
network sampling; the study should therefore be regarded as exploratory, and its results cannot
be generalised statistically. Furthermore, the sample is geographically heterogeneous:
respondents were predominantly based in Morocco and, to a lesser extent, in France and other
countries, so that the findings should be interpreted within the limits of the sample composition
and cannot be generalised to all Moroccan organisations. Moreover, the design is cross-
sectional and the analysis relies on Pearson correlations, which establish statistical associations
but neither causal effects nor temporal sequences. Moreover, the analysis relies on bivariate
correlations to examine the associations between the four independent variables and the
outcome variable, while measurement reliability was assessed using Cronbach's alpha. Future
research could extend these findings through factor and multivariate analysis to clarify each
variable's unique contribution and complement the measurement assessment. Finally, since all
variables were measured among the same respondents, at the same time, with the same
questionnaire and mainly the same five-point Likert scale, common method bias may have
inflated the observed correlations; the precautions taken (anonymity, confidentiality,

standardised wording) reduce certain biases but do not demonstrate its absence.

Future research should therefore use longitudinal designs and larger, geographically more
diverse samples, including comparisons between countries, estimate multiple regression or
structural models including confidence intervals, and multicollinearity diagnostics, and test the

potential moderating role of Digital Organizational Maturity, which was not tested here.

Concluding Remarks

The central conclusion of this research is, within the limits of an exploratory and correlational
study, that the digital transformation of management control appears not to be fundamentally a
technological phenomenon but a human and organisational one, in which technology may act
as a catalyst whose perceived benefit is closely associated with organisational factors. BI/Al
tools are strongly associated with the emergence of a more strategic, analytical, and forward-

looking management controller, without on their own fully accounting for it. Investing in
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technology without investing simultaneously in competencies, training, data governance, and
change culture may risk confining the transformation to a superficial modernisation of
interfaces, without a deeper renewal of practice. For Company X, as for organisations engaged
in comparable trajectories, the challenge is therefore not to choose between the human and the
machine, but to build a strategic alliance between the two — developing controllers capable not
only of mastering analytical tools, but of interpreting their outputs with professional judgement,
translating them into relevant strategic recommendations, and communicating them with the

clarity and conviction of a trusted advisor.
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