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If I had to bet on what big data will do for decision-making, I would say that it will make people take wrong 
decisions much more quickly than before 
Management accounting goes digital: Will the move make it wiser? 
Paolo Quattrone 
 

 

 

The promises of digital age for financial functions. 
 
The most recent evolution in computer science and data treatment open new promises for financial 
activities… at least if you listen to the marketing offers of IT companies and consulting structures.  

Companies Element of speech  

IBM "Change forever the way you work with data. The next generation of 
BI solutions offer guided and intuitive features and help you get 
started in cognitive computing. Deepen understanding of your 
business and use intuition, using built-in devices that guide you, to 
create reports, dashboards and data visualizations, brimming with 
practical ideas. This agile software-as-a-service (SaaS) analysis solution 
enables enterprise users to solve individual or group problems on 
their own, while ensuring IT is assured by a cloud provider of 
confidence. " 
https://www.ibm.com/fr-fr/marketplace/business-intelligence 

Qlickview Qlik’s powerful and intuitive analytics platform makes connections 
and solves profitability challenges across all lines of business. Explore 
our collection of demos to understand how we transform financial 
services. 

https://www.qlik.com/us/solutions/industries/financial-
services 

SAS "Small, Medium, and Large Enterprises: Learn How to Boost Your 
Performance with Data Visualization 
SAS is the leader in analytics. Thanks to its innovative software for 
analytics, business intelligence and data management and its 
associated services, SAS helps its customers on 83,000 sites to make 
the best decisions quickly. Since 1976, SAS has been giving customers 
around the world The Power to Know®. " 
https://www.sas.com › Accueil › Actualité ›  

Microsoft Power BI is a business analytics solution that lets you visualize your 
data and share insights across your organization, or embed them in 
your app or website. Connect to hundreds of data sources and bring 
your data to life with live dashboards and reports 
https://powerbi.microsoft.com/fr-fr/what-is-power-bi/ 

SAP As the market leader in enterprise application software, SAP is at the 
center of today’s business and technology revolution. SAP helps you 
streamline your processes, giving you the ability to use real-time data 
to predict customer trends across your entire business. SAP is 
committed to helping every customer become a best-run business. 
https://www.sap.com/corporate/en.html 
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In addition, in his special book, "Future of Finance. The digital transformation 2017 Finance 
Departments "Deloitte's firm analyzes several aspects of this transformation: 

 
• Big Data and Business Intelligence allows data interconnection and opens up 
multiple opportunities to identify correlations between different phenomena. This 
helping the evolution of  financial and management control functions towards a 
strengthening of their analytical capacity rather than data production ("business 
analyst" rather than "bean counters") 
• Artificial intelligence that enables the transformation of accounting processes and 
the rise of automation of data recording and reporting. This is possible by automated 
reading devices of accounting documents. 
• The rise of collaborative platforms that support a greater adaptability of 
organizations and a coherent financial planning system. 

If we listen to these marketing offers, it is a deep change for companies and more specifically the 
financial and management control functions. The underlying reasoning could be summarized this 
way:  

• Information systems allow developing and automating new data’s collection 

• Technologies allow by connecting data the identification of new correlations and new sources 
of performance 

• Financial people must shift to new data analysis system in order to identify and control these 
new phenomena.  

By releasing the human spirit from the contingencies of the tedious seizure of data, allowing to go 
faster in the synthesis and the data’s connection, it is a promise of enhanced efficiency but even more 
of a deep transformation of the sources of performance. It’s also a promise of important change in the 
role of the financial people, their methods and knowledge and their place in organization.  
 
It seems that more than an evolution in technology, new cognitive possibilities are opened for 
companies and a new role in learning processes for financial functions and more over management 
accounting. New cognitive possibilities mean new learning processes, new comprehension of 
phenomena and maybe new mental representation and schemes.  
  
These promises of digital age could be summarized in three verbs: describe, predict, prescribe. As 
stated by Lawler and Joseph (2017) “descriptive analytics, analyzing data from the past; predictive 
analytics, analyzing data for prediction; and prescriptive analytics, analyzing data for pro-action” 
(citing  Camm, Cochran, Fry, Ohlmann, Anderson, Sweeney, & Williams, 2015). 

 

Digital transformation, Big data, Artificial Intelligence ... what are we 
talking about? 

To understand the possible transformations, it is necessary to explore more in depth the proposed 
technologies. The limits of these technologies appear blurry. The names and concepts are various: Big 
Data, Data Mining, Artificial Intelligence, Machine Learning, Data Lake, Business Intelligence,... There 
is not a global name which makes it possible to circumscribe the phenomenon nor of definitive 
taxonomy of these various systems. Moreover, identifiable categorizations can be both related to 
technological differences but also to marketing approaches that aim to create artificial boundaries. 
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Nevertheless, in order to explain the transformations in progress, we will focus on presenting the 
technologies involved by grouping them into different groups. Despite marked differences, these 
technologies come together because they derive from a coherent set of innovations based on:  

• Mathematical approaches, although these have been developed for many years. The 
techniques currently used date back to the 1950s. They have been accelerating since the 1960s 
and the structuring of a scientific community dedicated to artificial intelligence. The Machine 
Learning work, which know today an important success, eclipsed until the 2000s and was 
accelerated by the explosion of data that made possible the test of machine learning models 

• IT techniques, particularly the evolution of database management systems and the 
multiplication of processors' computing power, 

• Information flow of all kinds (structured or not) due to internet and IoT (Internet of Object) 

The main subsets of this group of technologies are: 

• High Volume Data Analysis (Analytics and Big Data Analytics): The term Big Data is not easy to 
define (J. Alexander, M. Blackburn, D. Legan, 2015). This is mainly the use of statistical tools 
from massive data volumes. The different Big Data approaches may differ because of the 
various mathematical models used, but gathered in a coherent set because they rely on 
parallelized calculation techniques and focus on processing data sets that qualified by their 
Volume, Variety and Velocity. The complexity comes from the fact that data are both 
structured (data stored in defined formats and for which metadata are existing) and 
unstructured (heterogeneous formats and absence, or imperfection of metadata). 

• Business Intelligence: The term Business Intelligence "integrates a wide variety of processes 
and software used to collect, analyze and disseminate data, in the interest of better decision-
making" (Davenport, 2006). These tools rely mainly on multidimensional relational database 
systems (Hypercube, OLAP ...). They allow the linking of data from separate databases and 
multidimensional dynamic analyzes (drill-up, drill-down, ...). The organization of volumetric 
databases is a field in its own right (Data warehouse, Data mart, Data lake ...) 

• Data Mining. According to Stéphane Tuffery (Tuffery 2017), Data Mining refers to a "scientific 
methods intended for the exploration and analysis of (often) large computer databases in 
order to detect in these data standard profiles, recurring behaviors, rules , links, unknown 
trends (not fixed a priori), particular structures providing concisely the essential information 
useful for decision support ". The methods are grouped into two subsets: descriptive methods 
which try to identify information hidden in large volumes of data (search for patterns), and 
predictive methods to extrapolate new information from variables to explain. Descriptive 
approaches use classification and clustering methods (typology analysis, factorial analysis ...) 
while predictive approaches use methods such as decision trees, or neural networks. 

• Artificial intelligence and machine learning. According to L. Charlin, (Charlin 2017)  "machine 
learning algorithms" learn "by extracting operational knowledge from data (this is inductive 
learning) ... Then we use these algorithms to generalize the results to new similar situations 
(... ). Compared to classical statistics, which focuses on the understanding of data and 
especially their causal relationships – it means what causes what - machine learning focuses 
on the quality of predictions, but pauses the possible risk of the interpretability of the 
estimated parameters. These approaches allow the development of different application 
(visual or vocal recognition, autonomous vehicles ...) based on deep learning technology. 

• Data visualization. This set of approaches, at the interface between computer science, data 
sciences and design, rises over a recent period. They aim to represent the most directly explicit 
data or information. "A visualization method is a systematic, rule-based, external, permanent, 
and graphic representation of information that is conducive to acquiring insights, developing 
an understanding, or communicating experiences". (Lengler and Eppler, 2014). 
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This representation of different groups of technologies may not be complete, and could be criticized. 
Moreover, the boundaries between these different technologies are thick and they could be used all 
together (for example data mining could be considered as a part of big data). But, this presentation 
allow the definition of an outline and a basis to understand the change in progress. 

We are aware that none of these previous designations could be considered as a global delimitation 
for the subject we are focusing on. There is no definitive name, which include all these elements. Some 
of them are too large and covered diversified fields of use (like Big Data). Others are too narrow 
because relying on delimited techniques (Machine Learning). So, we will use in the rest of this 
document, the term “cognitive computing”. Even if we know that this term is subject to caution 
(especially because today partly mobilized for marketing reasons). It seems to us the most able to 
encompass the field we wish to explore and especially to address the issue through a specific prism: 
the cognitive transformations induced by these technologies. 

Management control: an invisible technology 

Management control technics appears with the big industrial organizations at the end of the 19th 
century and at the beginning of the 20th century. The first implemented mechanisms (analytical 
accounting and budget) were created to "model the resource-final relationship" (Bouquin, 2003) and 
participated in the coordination of independent activities. By releasing the member of a chain of work 
from coordination activities, each one could focus on one specific task. Over time, the management 
control has been changed to a management function (Berland and Simon, 2010) and to people’s 
behavior control. 

Several conceptions of management control stand out: 
 

• One conception, which can be described as cybernetic, according to which management control 
serves to: 

o establish relevant standards or objectives to be achieved 
o measure the results obtained according to these standards  
o evaluate performance compared to pre-established standards 
o make corrective decisions 

 

• A systemic approach from which Management Control is made of heterogeneous displays allowing 
« equilibration » (a dynamic equilibrium) of behaviors. In this approach, management control is 
define as an "ago-antagonist" system of forces that attract and repel each other to form a space 
within which strategy is developing (JP Denis). This approach of management control as a space 
and not a loop is the one adopted by Robert Simons in his book "Levers of Control". 

• A combinatorial approach. According to this conception (which is not opposed to the previous one) 
the control system (which encompasses the management control systems but going beyond it by 
the integration of larger devices and in particular invisible devices of social influences) conceives 
as control as "any creative influence of order, that is, of a certain regularity" (Chiappello, 96). Based 
on a literature from the field of sociology of organizations, this conception presents control 
systems (and therefore management control) as combinations of visible and invisible devices in 
interaction and permanent transformation. This combination of devices (called packages, 
assemblies ...) is analyzed as a guiding structure for organization’s behavior. The theory of 
Guiddens structuralism is sometime mobilized to understand the formation of these dual 
structures that is to say that impose themselves on individuals but on whose construction they 
participate. 
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Whichever is the underlying conception to explore Management Control, it could be analyzed as a 
cognitive control device. Several authors pointed out this cognitive stake. Coad (99) opposed two 
approaches for Management Control: a learning goal orientation (dedicated to learning and 
knowledge) and a performance goal orientation (dedicated to performance control). Sponem in his 
article from « L’Encyclopédie de comptabilité, contrôle de gestion et audit » (Colasse and al, 2009) 
presents Management Control as « a process to translate the transformation from a state to another. 
There is a learning, when individual cognitive capabilities are transformed”.  
 
In their paper "La gestion au prisme de ses instruments - Une analyse généalogique des approches par   
les instruments en gestion " Aggeri and Labatut, (Aggeri and Labatut, 2008) insist on the non-neutral 
dimension of Management Control, and the fact that they induce cognitive mechanisms. Management 
control is described as an "invisible technology" (Berry, 1983). Citing Moisdon «a management 
technology is prescriptive: it determines behaviors and leads to conform to it ; it disciplines, moreover 
it creates the actor, giving him a place, defining a system of values by performance specifications, 
showing him how he must coordinate with the others”. "(Moisdon, 2005). 
 
The Management Control System participate in the structuration of a rationality, or rather of a 
rationalization movement, and determine simplified models of causal relations (action - result). 
Moreover, control tools structure a "distributed cognition" (Hutchins, 1994). The cognition is not only 
the individual fact but is distributed within a socio-technical system including humans and objects) 
 
Management Control and Cognitive Computing can be considered as two technologies bearing a 
specific conception of individual and organizational learning. Their meeting must be explore deeply. 
What is the situation of these two technologies? 
 
  

Cognitive Computing and Transformation of Management Control ... a 
promise partially upheld 
 

Vision from professional literature  
 
A study by the Mc Kinsey Global Institute in 2017 on the use of Artificial Intelligence by companies 
points out the fact that these technological developments present more promises for the future than 
reality currently verified. The study is based on more than 3,000 interviews with senior executives of 
companies around the world and concludes that efforts to integrate Artificial Intelligence are mainly 
concentrated in a few business sectors and companies. : 

• mainly by "Digital Native" companies, ie whose core business concerns data processing, 

• secondly and more recently followed by sectors directly impacted by imminent technological 
innovations or with complex technical processes (automobile, energy, etc.) 

• and finally caught up by the companies requiring better knowledge and better customer’s 
profiling (mobile telephony ...). 

Otherwise, the study shows that for a given sector, the size of the company is decisive in terms of 
investment in AI. This situation of an environment still actually mainly driven by early adopters show a 
relative immaturity of this market and of this technology’s penetration.   
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This analyze also identify the functions with the more appetite for AI’s technologies. For finance, it 
seems that there is a difference between the « corporate » orientated functions (in charge of cash 
management, investment, activities’ assessment …” (Thevenet 2009) and functions “in charge of the 
relation with financial market”. 

These two groups of functions present different adoption profiles. If market finance orientated 
functions where “early adopters” as McKinsey Global Institute stated it, it seems that, at the opposite, 
corporate finance’s people are limited AI users.  This delay in adoption is peculiar, because usually 
these specific functions where the levers by which IT innovations penetrate organizations.  

However, even if their of delay in penetration, these technologies’ development offer interesting 
promises for corporate finance. 

Deloitte’s « Futur of Finance – La transformation digitale des Directions Financières 2017 » presents 
some of these promises : 

• management control  change and evolution for financial planification due to the interconexion 
of processes 

• automatization for accounting and reporting 

• Business Intelligence and data vizualisation giving to each business unit “the ability to 
manipulate the data themselves to make them speak on the fly, at the whim of reflections, 
freeing themselves in particular from the tedious steps of specifying dashboards. (Deloitte 
Futur of Finance, 2017) 

If some of these promises are already current, (especially Business Intelligence is largely used by 
companies), the most of them are still experimentation, isolated projects or marketing proposition 
from IT company. They are still “Futur of Finance”, ongoing proposal, but not yet reality. 

What does the research say on this subject?  

Different papers explored Technologic transformation for financial and accounting.  Amani and 
Fadlalla (2017) published a literature review on this subject and identified several dimensions for 
cognitive computing practices in finance.  

 

Authors Technologies Functions involved Orientation 

Foltin and Garceau 
(1996) 

Neural network 

System expert 

Accounting Prospective vision on 
accounting evolution 

Yang (2006) Data Mining Audit  Impact on fraud 
identification  

Calderon et Cheh 
(2002) 

Koskivaara  (2004) 

 

Neural network 

 

Audit Research agenda on 
this subject 

Wang (2010) Data mining Accounting fraud 
detection  

Which are the most 
promising 
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technologies for fraud 
detection  

Debreceny and Grey 
(2010) 

Data mining Audit Data mining for audit 
proof 

Ravi Kumar et Ravi 
(2007) 

Data mining Financial analyzis  Data mining usage for 
financial risk analyze 
and bankruptcy’s risks 

 

 
In 2018, Pall Rikhardssona and Ogan Yigitbasioglub complete this literature review based on the 
following methodology: 

• A first selection on A level review (ABDC’s list) for period from 2010 to 2015 with the following 

key words: “business intelligence”, “analytics”, “big data”, and “decision support”.  

• A second research specifically based on papers mixing Business Intelligence and Analytics 

(BI&A – the name they use in their paper) and management accounting. (rank A and A* 

reviews) for periods ranging from 2010 to 2015 and (in a second time) from 2005 to 2009 to 

have a better understanding of the evolution through times. The key words to achieved this 

research where: “accounting”, “costing”, “performance measurement/management”, 

“budgeting” with “business intelligence”, “analytics”, “data management”, “visualization”, 

“decision aids”, “decision support”, “information delivery”, “big data” and “information 

systems”. 

• A last research on Google scholar to fulfil the analyze. This last step lead to identified on last 

paper.  

Issuing from this work, it’s a global amount of 30 papers in 16 reviews mixing the double subjects of 

BI&A and management accounting. Authors conclude on the low level of this number of papers 

regarding the volume of research’s papers on management accounting for the same period.  

Moreover the papers identify in this literature review are more conceptual than empiric. This induced 

that research on this subject is emerging and the usage of such technologies on accounting and 

management control is far from being developed. They also explain that some North American journals 

(like for example Review of Accounting Studies or Journal of Accounting and Economics) have no 

papers on this subject.  

Lastly, they stated that the most part of these papers (24 out of 30) does not mentioned any specific 
theories or only general principles on decision, IT (users satisfaction) or organization (ambidextry). The 
others papers used theories from cognitive psychology like « cognitive fit theory, cognitive load theory, 
dual-coding theory or technologic dominance ».  
 

Once they stated that this subject is still emerging, the authors (Rikhardsson and Yigitbasioglub, 2018) 

identified on five main themes from research:  

• Impact of BI&A on cognitive mechanisms for deciders and users. 10 articles on this subject 

(8 based on experimentation, 2 literature reviews). This theme explores the individual level 

of cognition, how people understand data.  

• Impact of BI&A on management accounting practices. The 10 articles on this subject 

focused on management accountant’s activities and performance measurement. Several 

papers explored BI&A usage for specific domains (reporting, consolidation, profit analyze, 
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sustainable accounting…). They also identified different tensions on data production, 

which represent important issues for accountants: 

✓ Flexibility vs stability of method and databases 

✓ Complexity vs understandability for users of method and mathematics’ model 

✓ Narrow vs broad scope of analyze 

• Impact of BI&A on management accounting’s position on organization.  The four research 

on this domain explores the transformation induce by these technologic’ innovation. The 

capability to analyze large volumes of data rather than working on samples, the different 

nature of these data (external, based on real time, multiple formats videos-sounds…), but 

also the complex statistical method used allowed the identification of new correlation and 

linked between data without the intermedia of management accountants. This lead to the 

identification of new decision process. The role of management controllers on this decision 

taking processes could also been changed deeply.  

• Impact of BI&A for users. This theme focused on users’ perception and their expertise’s 

capabilities.  They also questioned the implementation process and the risks related to this 

phase. The subject of data governance and the role of management accounting also 

appeared as an interesting theme.  

• BI&A and data quality. « With the adoption of cloud-based BI&A, compliance and security 

risks are becoming even more prominent, as additional vulnerabilities are introduced with 

the changing location of the data” (Rikhardsson and Yigitbasioglub, 2018).  Only two 

surveys explore this subject. Some questions are from major interest like for 

example:   what are the dimensions required for data quality  (accuracy, believability, 

objectivity, reputation, value-added, relevancy, timeliness, completeness, appropriate 

amount of data, interpretability, ease of understanding, representational consistency, 

concise representation, accessibility and access security) ?. How to insure these 

dimensions?  Which context required which dimension? 

The previous development shown that the meeting between management control and cognitive 
computing required further exploration with actual few developments from both professionals and 
researchers. This gap for both practice and theory is questioning. Like ICAS (canadian chartered 
accountant institute) said in 2016 “Within five years, technologies for delivering information from data 
will be a major industry category, and the technology will be indispensable for any serious business”. 
In a short period, these evolutions will arrive in accounting and management control and their impact 
could be fundamental. The remark from Grandlund in 2011 is still accurate « our current understanding 
of these developments in the accounting academia is very limited” (Granlund, 2011).  If a vision of 
these impacts is emerging, it requires a deeper attention because mutation induced by these changes 
could be very important.  

Vision of future for management control in cognitive computing era: 
tensions and questions 
 
Regardless of technological mutation Management Control meets an important transformation these 
last years. Some authors, like Bouquin and Fiol highlighted several elements in 2007 during the AFC 
symposium (French Association of Accounting) : “« Face aux évolutions des périodes récentes, on peut 
se demander ce qu’il adviendra de la discipline de contrôle de gestion dans les organisations. 
Appréhendée comme la courroie de transmission de la stratégie, elle s’est dévalorisée en accentuant 
son rôle de reporting. Face à une focalisation excessive de l’attention des Directions Générales sur le 
positionnement de leur entreprise dans leur environnement, sur leur marché, elle a souffert du moindre 
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intérêt porté au management interne. Trop orientée vers la division des décisions le long des lignes 
hiérarchiques, elle a laissé échapper la gestion des processus transversaux au niveau opérationnel au 
bénéfice de la démarche qualité. Au moment où elle s’interrogeait sur la pertinence de résultats 
exclusivement financiers et sur la nécessité de recourir à des indicateurs plus qualitatifs et plus 
opérationnels, des ERP sont apparus pour organiser la collecte la transmission et l’analyse des données. 
Portant une attention excessive à la réduction des coûts, elle a transformé les managers en simples 
responsables de moyens, c’est-à-dire en exécutants. » (Bouquin  et Fiol 2007). 
 

In this article H. Bouquin and M. Fiol imagined 5 possible scenarios for Management Control. 

• Focusing on economic competences and management controller positioned as an “expert in 
efficiency” and process modelization. 

• Management controller as « business partner » who mastered the different dimensions of 
performance: economic and financial, but also operational, market and human issues. He 
helps manager to express “the meaning of their mission” and to “monitor the profit”.  

• Management controller as a “super CFO”, or moreover a sort of substitute for this last one, 
while CFO focus on external issue, management controller focus on internal questions.  

• Management controller as a warrant for organizational coherence, who monitored horizontal 
and vertical relationship within the organization.  In this role, management controller is a 
member of management chain and fulfilled the gaps existing in organizational structure.  

• The last scenario proposed by the authors, related to management of paradoxes. In every 
organization, multiple tensions appeared between contradictorily dimensions: tensions 
between innovation (exploration) and day-to-day operations (production), between 
autonomy and compliance, between “cognitive complexity and pragmatic simplification” 
necessary to action.  Management controller could become the specialist in the treatment and 
reduction of these multiple tensions and paradoxes.  

The two authors precise that these five scenarios could mixed in different compositions and generated 
different possible situations for management controller.  

Although this vision is not linked to technological shift, the rising of cognitive computing could 
accelerate the process of transformation for management control. Even though, very few researches 
explore deeply this transformation, the first analyzes show a major modification for these functions.  

Sponem (2018) cites several examples of this ongoing transformation, mainly in the “fifth’s generation” 
company (like Google, Amazon, Uber…). One possible evolution could be algorithmic control, it means 
a control based on automatic analyze. In the case of Google, the development of automatic control 
goes side to side in the shift of manager’s preoccupation, more focused on relationship and managerial 
quality issues than on financial ones (which are now directly under the control  of the automatic 
algorithms). Other examples (Amazon, Uber,…) highlight the rising of a control of performance less 
collective and more individual. Some talk of a return of micro-management. Big data open the 
possibility of control more individual but also more impersonalized. The case of Uber eats show a 
possible vision of what could be such a situation. Under a repeated situation of low performance, 
delivers could see their access to the platform canceled, this is equivalent to an automatic dismissing 
(O’Connor Financial Time 2016).  

There is a possibility for control system more diffuse and invisible “which render them less visible and 
direct and, ultimately, more insidious.“ (Leclerq Vandelanoitte, 2015).  

Whatever will be the future, cognitive computing induce a new decision taking process shared 
between man and machine. This must affect management control function and its implication on 
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strategy and decision taking system. Researches and literature on this subject draw three levers of 
evolution for the management control and more specifically for its role on learning and cognition. 

Lever 1: A changing role in the explanation of performance condition 

The complexity of the techniques implemented in Big Data tools or even more in the Artificial 
Intelligence models, requires specific skills (both in statistics and in computer science). On the other 
hand, the demand for a function closer to the managers, which could help them to improve their 
understanding of the conditions of performance, is also a pressing demand (although in practice it is 
often a wish more than a reality). Due to their role in the explanation of performance conditions, 
management controller must have to understand the difference of visions. They must have to unify 
the different representations of performance. A separation of the function in two blocks. On the one 
hand the management controller as data-scientist specialized on the financial and economic 
phenomena, on the other the internal consulting management controller dedicated to the pedagogy 
on the strategic management of business units. The current study conducted by Cavelius, Endenich 
and Zicari within several companies tends to show the premises of this evolution of management 
controller in two subsets (Cavelius et al., 2018). 

Lever 2: Coping with different models of performance  

Management controller will have to deal with different representations of performance and several 
possible causal relations between action and profit. Currently, at least two representations of this 
relationship between action and profit are competing. In one hand, the causal chain embedded in 
management control tools (cost accounting, budget, scorecards…) (Bouquin, Fiol 2007). In another 
hand, the intuitive vision from field managers based on an empiric vision. The rising of algorithmic 
analyze will add one other vision: the performance model identified by statistics. This new model will 
shake management control. The controller will be challenge by this new vision, and will have to 
convince the advantage of his own vision compared to the mathematical model embedded in the 
machine. He will have to identify the limit of machine learning: consistency rather than causality, 
focusing on what rather than identifying the why,… 

Generally speaking, Management Controller will have to deal with two different models of 
performance: 

✓ A model-based vision guided by an a priori perception of phenomena. This model could be 
related to supervised learning based of identification of classification and predetermined rules 

✓ A databased vision guided by identification of patterns of regularity. This could be compare to 
non-supervised learning where phenomena appeared through clustering method and 
identification of patterns within an amount of heterogeneous data. 

Lever 3 : Managing the dilemna between complexity and simplification 

Management control - and more generally management - as a model of action, is "caught in a dialogue 
between the disturbing complexity of situations and the essential simplification for action" (De Geuser 
and Fiol, 2002). This tension between complexity and simplification could increase with the rise of 
cognitive computing tools. These tools bring a promise of more sophisticated understanding of the 
complexity of the world. By calling on internal and external data, by identifying relations not accessible 
to human brain alone, they should make it possible to identify new management phenomena and 
richer development for companies. However, "action, fast, effective, is based on a simplification" of 
the representation of real situations (Bouquin and Fiol 2007). The control devices contribute to this 
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simplification. The future may lead management controller to be more thorn apart between the 
obligation to explore "cognitive complexity and pragmatic simplification" (Bouquin and Fiol 2007). 
 
Thus, management control both as a function (organizational dimensions), and in the knowledge that 
it proposes (academic dimension) will quickly be subject to an obligation of mutation. Competing with 
new models it could see his role reduced to that of subordinate to machine. This is possible because 
cognitive computing is still a partially “incognita terra” for the financial functions and even more so for 
the management controller. There is few anticipation on the impact of this technology on financial 
function. This deserves more attention. As reported by Amani and Fadlalla (2017), "there is a clear 
need for more attention ... An open question is one of the lack of full use of these capabilities. to ... 
the nature of the intelligent accounting applications themselves? ".  There is a lack of a more global 
approach at the crossroads of the impact of technological developments, the practices of financial 
functions and organizational issues.  
 
The cognitive question can be an interesting approach to explore these phenomena. 
 

 

Management control : the cognitive issue 
 
IT like management control can be both analyze as technologies (Berry 1983) and these two 
technologies induce cognitive models. That means that they both have influence on the conception of 
reality and on the behavior of men sometimes without their knowledge" (Aggeri, Labatut ; 2008). The 
meeting of these two technologies induce a transformation of models of understanding, influence 
actors' learning logic, and build new models of rationality. Thus, the cognitive question appears as a 
relevant entry point for exploring management control issues in the era of Big Data and artificial 
intelligence.  
Management control systems has a specific place in the companies’ cognitive system. Research 
explores the relation management control / cognition from different point of view: 
 

✓ The computational dimension and the exploration of the individual level: this approach 
conceives the company as a data processing system. "From Frederick Taylor to Herbert Simon, 
the concept of business as a machine to" process information "is deeply rooted in Western 
management traditions" (Nonaka 1991). These dimension, therefore, explore individual data 
processing mechanisms and how people behave regarding these treatments. Mostly based on 
psychological approaches and emphasizing the micro level (individual level), this work aims to 
establish the link between the nature, the form of information produced and the impact on 
user knowledge. The interaction interact with People / Management Control Systems it is also 
an object of survey. Experimental research design are frequently used (Locke, Lowe, Lymer – 
2015 ; Chen, Jeremias, Panggabean – 2015 ; Tang, Hess, Valacich, Sweene – 2014 ; Dilla, 
Janvrin, Jeffrey – 2013…). Management Control System is perceived as a way to organize 
information in order to help and enhance individual cognitive activities. These researches aim 
to improve the Management Control System’s ergonomic (dashboard, balanced scorecard…) 

 
✓ The relation with decision process and the strategic issue: according to this approach, 

Management Control System is link with strategy production and implementation. MCS qualify 
strategic issues and aim to focus the attention of deciders on these last ones. So, “facing a 
same situation, members of management team share the same causality chain between 
objectives and means (Bouquin Fiol 2007). MCS carries model of reality representation. This 
approach of the relationship between MCS and strategic cognition explore the existing tension 
between the necessity of a reality simplification, necessary for the realization of a fast and 
efficient action, and the need for an exploration of complexity. Management control 
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instruments, as a system of action, must contribute to this balance between simplification and 
complexity. We then understand the internal paradox of these instruments, carrying both an 
imperative of cognitive complexity and pragmatic simplification "(Bouquin and Fiol 2007). 
 

✓ The organizational level and the creation of a shared knowledge. In this vision, MCS is 
considered according to its capacity to structure routines of analyze and action. Dynamic 
capabilities theory (G. Labrouche 2014) is sometime mobilized to understand the modalities 
to gain competitive resources (in this case cognitive resources) but also to readapt these 
resources according to environment’s evolutions. MCS participated to the structuration of 
routines. These ones are no static and frozen but dynamic and perpetually evolving.  
Management Control participate to “organizational capabilities to learn from is environment 
and to maintain continually is ability for innovation and change, thus insuring a sustainable 
competitive advantage” (Lehmann-Ortega, Naro; 2008). For the proponents of this approach, 
the (unstable) equilibrium between stability of systems and dynamics of evolution is at the 
heart of the exploration of management control and the cognitive model that it induces. 
 

These three point of relation between cognition and management control are collide by cognitive 
computing.  IT technology  affects both the individual computing level, the way strategy is create and 
the organizational knowledge dimensions.  
In addition, while the cognitive approach seems to be a promising entry point for analyzing the impact 
of Big Data / IA on management control, many conceptions and approaches abound. They involve so 
many theoretical fields that it is necessary to make choices to explore it. 
 

Research issue and some elements to tackle it 
 
How we previously expose it, IT changes could be link to a transformation of management control 
forms. As some authors mentioned (Caglio, 2003 ; Burns et Vaivio, 2001) “The multiplication of 
available data and their improved accessibility by the generalization of databases allow the emergence 
of hybrid controllers at all levels of the organization”. However, exploration or analyzes of this 
mutations, both issuing from researchers of professionals is far to be on schedule. Neither through 
organizational perspective (the change of management control role in companies), nor regarding the 
change of practices and competencies (what will be the new activities or tools used by management 
controllers, what are the skills and knowledge required for management controllers) the subject is far 
to be deeply explore. Moreover, the relationship technology / management control system / cognition 
is not yet directly addresse. 
 
However, this question is crucial: 

✓ For management controllers, who could see their profession and practices deeply 
transformed. Out of the various possible scenarios for the mutation of this function, the one 
of a total disappearance or a  dilution in other functions (data scientist, financial, operational…) 
is feasible 

✓ For IT companies if they want to develop system for controlling functions 
✓ For professors and researchers in management control because the knowledge they are 

teaching must change to include cognitive computing as a new component. « Given the lack 
of papers on accounting education, there is a need to re-evaluate accounting curricula given 
the actual and potential impact of BI&A and big data on accounting” (Rikhardssona, 
Yigitbasioglub : 2018). 

 

How to tackle such an issue? 
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In their paper Rikhardssona, Yigitbasioglub (2018) list a certain amount of research gaps. These gaps 
could be summarize in several major themes, which pointed different research questions: 
 

✓ The use of data visualization techniques for management control tasks. This subject refers to 
questions concerning both the most appropriate data visualization techniques for 
management control tasks, but also the question of selecting and presenting the most 
appropriate data to support decision-making.  

✓ The management control tasks and techniques impacted by cognitive computing and the 
organizational skills and capacities required for management controllers. This can be 
addressed by the following questions: what new management control techniques can be 
developed, what will be the new responsibilities of management controllers, what new skills 
for management controllers, what place in decision-making devices 

✓ Factors that improve the usage of cognitive computing in organizations for different types of 
users. This issue also include the subject of effective governance mechanisms.  Question could 
be: what motivators to use these tools, which data governance systems both internal and 
external 

✓ How to control data and insure their quality? The following questions can be addressed: 
What are the most important data quality attributes for the management accounting 
function? What is the impact of data quality on the use of tools? 

 
In addition, the authors deplore the small number of empirical studies to explore these themes. 
Further exploration on the field would provide a better understanding of these mechanisms in 
construction.  
 

What possible research object for an EDBA thesis 
 
As we have seen, the research gaps are numerous and the objects of exploration multiple. Moreover, 
the questions to answer and the theoretical approaches are also various. The aggregation of all these 
elements produces an unlimited number of possibilities to address the relationship between cognitive 
computing and management control. Given the unlimited spaces that open up to us, it is necessary to 
make choices and reduce the field of exploration. 
So, to explore the relationship between management control / cognitive computing / cognitive 
mechanisms three options seems more promising: 

• A vision of individual cognitive mechanisms (micro vision) 
• A vision of the transformations of the management control function and its organizational 
and strategic role 
• A vision on the new information used their distribution, their quality criteria ... 

 
Given the lack of survey on this subject, and given our current position as management control 
professor in a Business School, we chose to explore the question of management control function’s 
mutation and more precisely the place of this function in strategic decision-making schemes. The call 
for external data in addition to internal data, the identification of data-based correlations rather than 
model-based, should transform the understanding of management phenomena. The management 
control in organization and its current approach induces an intelligence of the management 
phenomena and therefore a model of concentration of the attention of the managers (Occasio 97) . 
Facing a serious competitor (cognitive computing), the place of management control in the decision-
making process could be modify because: 

 
•It will no longer be central in providing information designed for decision-making 
• It will have to find legitimacy against a new model of computational rationality (the 
algorithm) that will upset the balance between complexity and simplification 



15 
 

• it will have to ensure coherence in a new organizational distribution of cognitive systems to 
understand management phenomena 

 
The question asked in 2007 by Henri Bouquin and Michel Fiol (Bouquin and Fiol 2007) is still relevant. 
It is even reinforced by the rise of cognitive computing. Questioning the future of management control, 
they assumed two possible futures: "This undoubtedly involves two consequences: implosion and 
merger. Implosion: the trend is already to integrate management control into operations, while 
management control for executives is seen simply a financial reporting. Fusion on the other hand: a 
large management engineering function is emerging, a slow and painful synthesis of what Minztberg 
called techno structure. Partitioned in its processes, condemned to merge on the ground with other 
functional expertise, can management control survive in coherence? ". 
Will management control lose its influence on the company's cognitive models, or will it mutate to 
induce a new understanding of management phenomena? 
 

What theory (s) to address this topic 
Rikhardssona, Yigitbasioglub (2018) identify, in their literature review that the 30 papers collected on 
the subject of Business Intelligence & Analytics (the term they used for Cognitive Computing) refers to 
very few theories. The main part of these papers (17 out of 30) does not refer to any theoretical 
framework. For the other ones the main theories are either psycho-cognitive (dual coding, cognitive 
load or cognitive fit) or general theories frequently used to analyze IT usage (IT assimilation, 
orchestration theory, user satisfaction…). They relate this lake of referring theory to the fact that this 
subject is quiet new in research. To conclude their article they propose some promising theories in 
order to tackle such a subject. In particular, dynamic capabilities theory could be of some interest. 
According to them, this theory would make it possible to analyze the reconfiguration of resources 
related to technological evolutions. The dynamic capabilities approach focuses on "the need for 
constant skill adjustment in dynamic environments" (Josserand 2007). It would thus make it possible 
to explore the transformation of the role of management controllers in the context of changing 
decision-making processes. Dynamic capabilities "are based on two main processes: the 
reconfiguration process and the learning process (Teece et al., 1997)". Identifying the transformation 
of these two processes in the implementation of cognitive computing technologies, in different 
organizational settings, could be an interesting analytical framework to explore the links between 
Management Control / Cognition and Information Technologies. 
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