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Abstract 
Purpose - This paper examines the current digital competences of Italian accountants and to what extent these 
competences are evident in their competence profiles. 
Methodology - In this study, 6,442 profiles of accountants, extracted from the professional social network 
LinkedIn, were analysed using the technique for the analysis of textual data.  
Findings - The results of the study reveal that the male users expose more often in their professional profiles the 
possession of information technology skills than female accountants. Moreover, the results highlight a limited 
development of data analytics skills, which are reported in only 13% of the LinkedIn profiles analysed. 
Furthermore, the findings also show that there is a gap between the digital competences held by accountants who 
belong to different geographical areas. The accountants living in northern Italy, in fact, report more digital 
competences in their LinkedIn profiles than those living in central and southern Italy.  
Originality - This study stimulates the ongoing debate on the competence’s changes of the accountants in the 
digital technology era. 
Keywords: accountants, digital competences, professional social network, text analysis  
1. Introduction 
In the current economic context, the digital innovation is a factor that stimulates the change (Wessels, 2005). In 
particular, the use of artificial intelligence and the analysis of big data leads, on the one hand, to a transformation 
of work practices with the creation of new professions, such as artificial intelligence specialist and big data 
specialist and, on the other hand, an increased risk of computerization that extends to a wide range of jobs (Ford, 
2015; Brynjolfsson & Mcafee, 2014) (Note 1). The demand for digital competences for the professions can be seen 
not only in the specialized technological fields, but also in the more traditional ones, where a lack of digital skills 
is also added to a general inadequacy of basic skills (Berger & Frey, 2016). 
In the accounting field, for instance, there is an increasing risk that the disruptive force of digital technologies will 
lead to a transformation of the profession. Frey and Osborne (2017) predict a 94% likelihood that the accounting 
activities, for the mechanical and routine part, will end up being automated. In particular, the traditional activities 
such as the bookkeeping and tax returns will be recognized as less important. On the contrary, the assistance to the 
customer in business consulting area will become the core business of the future professionals. The influence of 
digital technologies in the workplace will not be immediate. Nevertheless, the current “entry-level” jobs that 
require low cognitive abilities may disappear quickly. Manyika et al. (2017) estimate that at least 50% of the 
activities carried out by accountants will be automatable through the technologies currently available, while a 
further 15% will become so in the near future. 
The advent of technology, however, also creates interesting opportunities for the accounting profession, which can 
rely on a greater variety of data and analytical software to expand the possibility of solving complex problems 
(Schneider, Dai, Janvrin, Ajayi, & Raschke, 2015). In a period of rapid change, the support that accountants could 
provide to companies - through the offer of a wide range of services such as big data analysis or support with cloud 
computing - becomes even more valuable (Riddell, 2016) (Note 2). Therefore, the companies will expect their 
consultants to provide innovative services with high added value and an ongoing support in both the web marketing 
sector and the use of technological systems. 
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The monitoring of technological development of EU Member States has also become one of the main points of 
discussion of the European Commission. However, Italy is not among the most advanced digital economies in the 
EU (European Commission, 2020). For this reason, it is interesting to examine the level of the digital competences 
in the Italian accounting profession. 
Despite the relevance of this question, no attempts have been made to study the level of the current competences 
of accountants. In responding to this research gap, this paper aims to observe the possession of digital competences 
(such as information technology skills and data analytics skills) by accountants, to verify whether and to what 
extent these competences are evident in their competence profiles, based on a complete set of 6,442 published 
profiles LinkedIn (http://www.linkedin.com), the largest professional social network in the world (Bastian et al., 
2014). Consequently, we use the text analysis, a technique for the analysis of textual data, in order to analyse the 
information contained in the 6,442 LinkedIn profiles. 
The remainder of the paper is structured as follows. The second section presents a review of the literature on digital 
competences in accounting profession. The third section, which deals with the methodology, justifies the use of 
LinkedIn profiles as a data source and then describes the processes of extraction, preparation and processing data. 
The empirical results of the study are included in the fourth section, while the final discussion and the study’s 
limitations are summarized in the fifth section. 
2. Literature Review 
The rapid development of communication networks, databases and information systems requires the presence of 
professionals who possess an interdisciplinary knowledge in various areas, such as Enterprise Resource Planning 
(ERP), extensible Business Reporting Language (XBRL), Business Intelligence (BI) and Business Analytics (BA) 
(Appelbaum, Kogan, & Vasarhelyi, 2017) (Note 3). In particular, the development of sophisticated machine 
learning algorithms and the elaboration of the natural language contributes to make the hypothesis of an automation 
of the accounting tasks more concrete (Note 4). 
Consequently, accountants need to develop new and diversified competences by replacing traditional tasks with 
activities that are difficult to automate. In addition, in a data-driven economy, they will also need to gain a better 
understanding of statistics and complex rules to implement in-depth analyses of the business environment. 
Moreover, accountants will have to develop new competences to adapt quickly to the different roles and tasks that 
technological progress will bring out (R. Susskind & D. Susskind, 2015). All this will contribute to the 
development of a mentality and an attitude that will allow professionals to exploit the opportunities offered by 
digital innovation. Moreover, the demand for digital competences seems to play an increasingly important role in 
all professional profiles, even those not typically related to the world of information and communication 
technology (ICT). 
Therefore, in a world even more globalized and pervaded by technology, there will be not only the birth of new 
professional figures (typically associated to technology industries) but also the redefinition of established 
professions, through the introduction of new competences. Therefore, professionals will only be able to evolve 
their professionalism in the digital age by adopting an attitude of openness towards the change taking place. 
In literature, a difference can be discerned between the concepts of “competence”, “skill” and “knowledge”. 
Boyatzis (1982) defines competence as an intrinsic individual characteristic which is causally associated to 
effective or superior performance in a work activity and it is measurable on the basis of a predetermined criterion. 
In the competences model of Lyle and Signe Spencer (1993), knowledge and skill represent the surface 
characteristics, visible and easier to develop. In particular, knowledge corresponds to “knowing” because it is 
likely that someone only knows how to do something (Ahmed, 2003). Skills, instead, express “what you can do”. 
They represent those specific skills that people need to do a job well (Stone, Arunachalam, & Chandler, 1996). 
However, the definitions of above concepts, which are the subject of many debates, do not seem to be universally 
accepted (Georgieva, 2019). In this regard, it is important to clarify that the terms “competence”, “skill” and 
“knowledge” will be used without distinction in this paper. 
The sudden change in the methods through which the stakeholders collect, store and process data, makes it 
necessary to acquire information technology skills (IT) to perform accounting and financial operations. In detail, 
the accountant must have a background in computer science, mathematical programming and database design 
(Kaye & Nicholson, 1992). The most important IT skills is the knowledge and good use of spreadsheets, followed 
by the ability to use operating systems and software for accounting and word processing (Heagy & Gallum, 1994). 
In particular, accountants should be able, in their daily work, to communicate with the computer by uploading and 
transferring files and using applications such as the Office package (Larres & Oyeelere, 1999). Indeed, Carnaghan 
(2004) defines IT skills as the qualities that are expressed through the implementation of activities such as the 
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creation of a spreadsheet and a database for a particular purpose, or the use of information software. Bassellier, 
Benbasat and Reich (2003) distinguish digital skills in knowledge and experience. The former refers to the specific 
knowledge that the professional possesses, while the digital experiences concern the technical knowledge that 
individual acquires from interaction with technology. Wessels (2005) identifies, through a review of scientific and 
professional literature, a series of IT skills which are considered essential for the accounting profession. They 
include the ability to understand the use of data warehousing, data mining techniques, and antivirus software that 
protect computer systems from infection (Note 5). 
However, digital competences, once acquired, must be continuously updated through a process that leads to the 
achievement of increasingly advanced competences (da Silva, Tommasetti, Gomes, & da Silva Macedo, 2020). 
For example, the data analytics skills, also referred to as big data analytics, represent a broad field that includes a 
multitude of similar concepts, often used in an alternative way, such as business analytics, real-time analytics, 
predictive analytics and business intelligence (Chen, Chiang, & Storey, 2012). In detail, data analytics skills 
include advanced technologies for storing, managing, analysing and displaying huge amounts of data from various 
sources (Jordan, 2013). They are also based on statistical data mining techniques that, through the extraction, 
processing and transformation of information from big data, identify new models and interrelations between 
variables (Chen et al., 2012). This will enable professionals to improve their risk analysis and management to offer 
their customers high value-added services (Aldredge, Rogers, & Smith, 2020). 
The role of accountants in the field of digital technologies has been the subject of several scientific publications. 
Richins, Stapleton, Stratopoulos and Wong (2017) argue that technological progress could transform the functions 
of the accountant with the exception of some activities that are not easily automated. Accordingly, the Authors 
suggest that professionals should primarily acquire the skills needed to use and interpret big data by integrating 
unstructured data with structured data. Bhimani and Willcocks (2014) also state that the accounting activities will 
undergo substantial changes. Therefore, it is important that professionals become aware that success depends on 
their ability to embrace technological developments. They should apply a “digital lens” to activities such as the 
accounting and billing management and the social media monitoring (Colquhoun, 2015). The simplifying certain 
activities such as tax returns and payment of invoices, will allow accountants to focus more on higher value-added 
activities for customers (Riddell, 2016). 
However, the predominant use of traditional, expensive and inefficient systems developed 20-30 years ago and the 
reluctance to change accounting practices exposes professionals to the risk of losing customers, who are attracted 
to those who, on the contrary, have adapted to recent technological developments (Braine, 2016). Warren, Moffitt 
and Byrnes (2015), in fact, argue that the rise of big data offers sufficient opportunities such as the ability to 
improve the valuation processes of assets whose value is difficult to determine. Zhyvets (2018) also points out that 
the advent of digital technologies has significantly increased the level of quality of work carried out by accountants 
which have the possibility to implement more in-depth economic analyses and to prepare business information 
with greater speed.  
Damasiotis, Trivellas, Santouridis, Nikolopoulos and Tsifora (2015), on the other hand, believe that skills evolve 
over time, along with other skills, also not digital, which are essential for the performance of different activities. 
A similar vision is shared by Maisurah, Bahador and Haider (2012) that underline the importance of taking into 
account the complementary skills to the IT as organizational, conceptual and social. The latter strengthen digital 
skills and facilitate the professional in carrying out his work.  
However, the timeliness in the transmission data flows and easy access to databases, could compromise 
confidentiality by increasing the risk of fraud (Jordan, 1999). The risk of computer threats to the accounting 
profession should therefore also be taken into account. The rise of technology and automation is, in fact, a double-
edged weapon that will lead to greater exposure to cyber-attacks (Bullock, 2017). The accounting profession must 
therefore ensure the protection of sensitive data through the use of reliable and secure IT systems which are capable 
of preventing direct or indirect alteration of information and the abusive access to data by unauthorized users (Pan 
& Seow, 2016).  
The issue of digital training is also relevant for international professional bodies. Professional accounting bodies 
are required to adapt the standards and competence requirements of their members to ensure that accountants are 
able to take full advantage of the challenges and opportunities generated by technological progress (IFAC 
Education Committee, 2003). The International Federation of Accountants (IFAC) identifies a vocational training 
programme which pays particular attention to the ability to use information technology at work and the possession 
of one or more professional qualifications such as the expert or developer of computer systems. The digital skills 
of accountants are directly related to their functions, which, in turn, are determined by their position. Indeed, the 
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approach adopted by the IFAC is to distinguish between different technical skills in relation to the type of 
professional qualifications possessed, favoring the strengthening of both those “simpler” such as the use of Excel 
and the more “complex” ones such as big data management (IFAC, 2017). The American Accounting Association 
(AAA) promotes big data conferences and webinars that strengthen collaboration between academics and 
accountants. Professional accounting bodies such as the Chartered Institute of Management Accountants (CIMA), 
the Institute of Management Accountants (IMA), the Association of Chartered Certified Accountants (ACCA) and 
the Chartered Accountants Australia and New Zealand (CA ANZ) play a key role in the dissemination of new 
practices and technologies. They highlight the need to develop a range of skills related to both the mathematical-
statistical field to produce exploratory hypotheses from available data, and the programming and modeling of data 
to generate added value from the information analysed.  
On the basis of the literature review described above, our research aims to observe the possession of digital 
competences by accountants. Therefore, the research question address in this study is: 
RQ1. What digital competences are currently held by accountants and to what extent do these digital competences 
appear in their professional profiles? 
3. Methodology 
The purpose of the study is exploratory and descriptive. The competences held by accountants are identified 
through the analysis of profiles users of the professional social network LinkedIn, which is a valid source for a 
number of reasons. 
Firstly, the analysis of the professional competences of accountants would require the collection of a large number 
of individual information that is not easy to find. Secondly, the information available from a LinkedIn profile, such 
as educational background, job experience and skills, is similar to the data contained in a traditional Curriculum 
Vitae (CV) (Oesterreich & Teuteberg, 2019; Gorbacheva, Stein, Schmiedel, & Müller, 2016). Therefore, the 
difficulty of gathering a large number of CVs, for privacy related issues, makes the use of professional social 
networks (such as LinkedIn) an option that facilitates the accessibility and availability of data. LinkedIn platform 
gives to its members the opportunity to create and share their professional identity in order to search for new jobs 
and maintain professional contacts, while companies have the opportunity to recruit jobseekers (Sievers, Wodzicki, 
Aberle, Keckeisen, & Cress, 2015). In recent years, the use of social networks has been an integral part of the 
recruitment strategy for some companies (Bonsón & Bednárová, 2013). More specifically, LinkedIn is considered 
the largest professional network in the world, with over 660 million members, active in over 200 countries and 
territories. It represents one of the fastest growing social communities and it is one of the essential online tools for 
professionals looking for new job challenges (Hutchinson, 2020; Statista, 2020a).  
Previous studies have already relied on professional social networks as a source of data for analysing professional 
competences. Oesterreich and Teuteberg (2019) examine, using a text analytics approach, a set of 2,331 German 
Accountants management profiles extracted from XING, a leading social network in the DACH region that 
includes Germany, Austria and Switzerland. The research aims to investigate the role of business analytics and IT 
skills in the profession. In the Gorbacheva et al. study (2016), however, the analysis of the skills held by business 
process management professionals (BPM) was carried out using a Latent Semantic Analysis (LSA) text mining 
approach on data collected from LinkedIn profiles. While Lohmann and Zur Muehlen (2015) perform an analysis 
of the content of the LinkedIn profiles of BPM professionals in order to compare the set of skills reported in the 
professional social network with the skills required in the job advertisements. 
3.1 Data Collection 
In order to collect the highest number of LinkedIn profiles, a premium account has been used that allows you to 
return up to 500 results per search query. The search query formulated contains the term “Commercialista” with 
including bookkeepers, tax consultants, fiscal consultants, management consultants and auditors. In addition, in 
order to analyse some factors, such as personal connections and the country of affiliation, the following search 
filters have been applied: 

a) The social network LinkedIn allows different members to connect with each other, through the creation 
of subcommunity of friends. As a result, in order to manage personal bias on the selected profiles, the 
contacts belonging to the 1st and 2nd circles of connections (direct contacts and contact contacts) have been 
excluded from the search. Therefore, only the profiles belonging to the 3rd circle of connection and those 
that do not belong to a specific connection circle have been selected. 
b) The search for individual profiles was carried out by selecting Italy as the country of origin. In particular, 
in order to conduct an analysis that takes into account the territorial dynamics, as well as national, the 
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extraction of profiles was carried out by region. 
The combination of different search filters returned a total number of LinkedIn profiles which was initially equal 
to 23,857 units. Due to the private browsing of some users, it was only possible to extract a total number of 13,759 
profiles. The data collection process covered a period of five months (from February to June 2020) due to the daily 
restrictions imposed on the extraction of all necessary information. 
3.2 Data Preparation 
The process of preparing the data has been set out in two steps to ensure the cleanliness of the information collected 
in a disorderly manner. 
i. Data cleaning: At this stage, the profiles clearly “fake” and with missing data have been deleted to ensure the 
inclusion in the subsequent analysis of only meaningful and good quality information. In detail, 40 fake profiles 
with fake names such as “Arga”, “Efrem”, “Bindikuo” or “Errol” have been identified. In addition, a number of 
7,277 profiles have been deleted without any content in the “skills” section of the professional social network. At 
the end of data cleaning, the final sample consists of 6,442 LinkedIn profiles (Tab. 1). 
ii. Data integration: This phase involves the integration of individual-level data obtained from the completion of 
additional procedures. To identify the gender of each LinkedIn profile, it has been observed the first name and the 
image offered in the profile. Where this procedure proved inadequate, the cases were examined individually. In 
particular, for each profile without a photo, a search by first and last name has been carried out manually on 
Google’s web engine or on other social networks such as Facebook or Twitter. 
 
Table 1. Phases of constitution of the study sample 

Description N 
Number of extracted member profiles: 23,857
Number of LinkedIn member with private profile: 10,098
Number of fake profiles: 40 
Number of profiles without any content in the “skills” section: 7,277 
Total study sample 6,442 

 
3.3 Data Analysis 
The information collected is examined using semantic techniques for the analysis of textual data (text analysis). 
There is a difference between the structured and unstructured data. Structured data can be classified and 
categorized according to specific rules and schemes defined in advance by the user. Unstructured data, on the 
contrary, are not stored in tables and it is difficult to easily identify their contents. The unstructured data, without 
a pre-defined model, constitute the majority of existing data (Gandomi & Haider, 2015). Indeed, the extraction of 
relevant and meaningful information from the images and audio/video recordings of seminars and conferences is 
a quite complicated process (Crovara, 2009). Therefore, unstructured data must be subjected to coding processes 
that are traditionally executed manually. However, manual coding, as evidenced in the social sciences, would make 
the process long and subject to many limitations and biases (Oesterreich & Teuteberg, 2019). 
Furthermore, given the considerable efforts to manually encode the information extracted from 6,442 LinkedIn 
profiles, a manual encoding process would be completely inappropriate for the purpose of the following research. 
In detail, the extracted sample, stored in Excel spreadsheets, includes both structured data such as the full name 
and the number of connections between LinkedIn users, and unstructured data as the competences listed in the 
section dedicated entirely to the inclusion of skills on the professional social network. 
The research method used, therefore, is the text analysis, which allows you to extract insights, with both 
informative and predictive value, from a large amount of unstructured data, accelerating the encoding process. 
This method, however, requires knowledge of various statistical techniques that are not immediately available in 
common statistical software (Welbers, Van Atteveldt, & Benoit, 2017). The only statistical software that can 
facilitate the process of analysis of textual data is “R”. This open-source programming environment is equipped 
with a number of text analysis packages, provided and managed by a large user community. In particular, about 50 
packages can be identified that ensure the application of multiple textual analysis techniques, from the simplest to 
the most advanced (Roberts et al., 2014). 
From an operational point of view, the text analysis was carried out following a process consisting of three phases, 
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illustrated in Figure 1. 
The first stage of pre-processing data is essential because the data, being unstructured and with a low level of 
standardization, cannot be directly subjected to statistical processing. Therefore, the profiles extracted from 
LinkedIn previously stored in a “.csv” format, were imported into R to start the operations of tokenization and 
normalization. Tokenization allows you to split text data into smaller and more specific text parts, such as 
individual words or combinations of them. The indicators used for subdivision are white spaces, dots and commas. 
Normalization, on the other hand, allows you to improve the characteristics of the imported text through the 
removal of the words considered not of interest that are then removed before the analysis. It acts on non-separator 
characters to eliminate possible sources of “split” of the data, for example removing differences between upper- 
and lower-case characters. Furthermore, since a word could have different morphological variations due to 
conjugations of verbs, plural declinations and acronyms, it is necessary to identify the root of each word through 
the lemmatization technique. The principle behind this practice is that for the aforementioned variations having a 
similar meaning, it is possible to identify semantic invariants whose meaning does not vary with the bending. 
Once these operations have been completed, the second stage of organization and representation of the database 
has been carried out. Specifically, a “document-term matrix” (DTM) has been constructed in which the rows are 
represented by the documents (i.e., the profiles of the accountants), the columns by terms (i.e., the competences 
illustrated in the appropriate section “skills” identifiable on the LinkedIn platform), and the cells by the frequency 
with which each term recurs in each profile. 
The third phase is the data analysis, in which it is possible to proceed, alternatively, according to three approaches: 
the method of counting and dictionary, supervised machine learning and unsupervised machine learning (Boumans 
& Trilling, 2016). These are approaches that adopt a logic that goes from the most deductive to the most inductive. 
The method of counting and dictionary adopts a deductive logic. In the definition of categories, the researchers 
use a matrix of categorization composed of concepts, models or hypotheses taken from the existing literature. 
Subsequently, the collected data will be brought back into the categories included in the matrix. The logic that 
drives supervised machine learning and unsupervised machine learning methods, on the contrary, is inductive. The 
algorithms create a general framework from specific observations. More specifically, the categories are defined 
through a process that breaks down, classifies and synthesizes the content of the textual data. The purpose is not 
only to combine similar or related observations, but it is also to identify relationships that allow to describe the 
phenomenon by increasing its understanding and generating new knowledge. 
In this paper, the counting and dictionary method is adopted, defining a priori the categories to be analysed. 
Consequently, the IT skills and data analytics skills are automatically identified through the review of the literature 
described in the second paragraph. However, regardless of the approach taken, the outcomes resulting from the 
text analysis process must meet the accuracy and validity requirements (Leopold & Kindermann, 2002). The 
technique and the coding rules adopted must be accurate and ensure stability and reproducibility in the analysis 
process. The latter, based on fixed rules, must be able to produce, over time, evidence without significant 
distortions, even if repeated by different individuals. The requirement of validity, on the other hand, is closely 
associated to the clarity with which the different passages that characterized the research are described. It expresses 
the degree of correspondence between the results of the research and the social phenomenon they describe. 
 

 

Figure 1. Representation of the three phases in the process of text analysis 

 
4. Results 
In this section, the results obtained from the empirical analysis of the data are illustrated. In a first step, the LinkedIn 
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profiles of male and female accountants are compared on the basis of the digital competences reported in the 
professional social network. Then, taking into account the competences held by the accountants, the next 
comparison is made in relation to their territorial macro-areas of belonging. 
4.1 Analysis of Information Technology Skills and Data Analytics Skills 
Table 2 summarizes the descriptive statistics of the final sample of the study, regarding the male/female ratio of 
the accountants registered on LinkedIn and the number of times the IT skills and data analytics skills are exposed 
in the LinkedIn profiles of male and female accountants. 
As regards the composition of the sample, Table 2 shows a dominance of male profiles, with a share of 65.8%, 
compared to a percentage of female accountants equal to 34.2% of the whole sample. This survey is in line with 
the overall statistics of LinkedIn users according to which, 57% of users are male, whereas 43% are female (Statista, 
2020b). Therefore, the female profiles are slightly underrepresented compared to all those registered on LinkedIn. 
Nevertheless, it is worth pointing out that from the latest Gender Report of Italian body of Chartered Accountants, 
a difference emerges between the members of the Register (CNDCEC, 2020). As of January 1, 2019, there were 
118,639 professionals, of whom only 32.8% were women, showing a slight decline compared to the share recorded 
on 1st January of the previous year, when the female presence was 33.8%.  
Another interesting picture emerges from the calculation of the frequency of occurrence (FOC) of IT skills and 
data analytics skills - exposed in LinkedIn profiles – according to gender. The analysis of the distribution of skills 
according to gender is necessary to understand how individual level variables could influence the possession of IT 
skills and data analytics skills. In detail, with regard to IT skills, an average FOC of 1.64 per LinkedIn user is 
identified. The Office package that includes Excel, Word and PowerPoint is the most frequently reported IT skill 
in the profiles of individual users, followed by the management of ERP software as “system application and 
product in data processing” (SAP) and the possession of skills in “structured query language” (SQL), in “visual 
basic for applications” (VBA) and in the use of “data warehousing” (DWH), as well as “customer relationship 
management” (CRM) systems and “Microsoft dynamics” software management (Note 6). 
A completely different picture emerges from the observation of data analytics skills. An average FOC of 0.13 for 
each LinkedIn user shows that the data analytics skills are not widespread in the profiles of accountants. 
Specifically, among the data analytics skills found in LinkedIn profiles, “big data analytics” is the most frequently 
reported term, followed by “business analytics” and “business intelligence”. According to Richins et al. (2017) big 
data and data analytics are terms that can be unified into “big data analytics” because data analytics techniques are 
necessary to analyse and to gather new information from big data that individually are not particularly relevant. 
Analysis tools and visualization software help users to find abnormal values and exceptions more easily. In addition, 
it facilitates not only the connection between data from different sources, but also the carrying out of increasingly 
advanced statistical analysis, using more sophisticated models and with more variables. According to Chen et al. 
(2012), other terms such as “business analytics” and “business intelligence” are used to describe the field that 
emerges, since the 1990s, around the trend of data analytics techniques. The terms “data science” and “predictive 
analytics” represent the methodologies to extract meaningful information and knowledge from big data (Provost 
& Fawcett, 2013). In addition to these definitions, the terms “statistics”, “data mining”, “programming” and 
“modelling” describe the different activities of data preparation, data analysis and data application (Lorenz, 
Rüßmann, Strack, Lueth, & Bolle, 2015). 
Table 2 shows that in addition to the terms “big data analytics”, “business analytics”, “business intelligence”, the 
skills visible in a greater number of profiles are “statistics”, “data mining”, “programming”. The data analytics 
skills introduced more recently as “modelling”, “data science” and “predictive analytics” are found only in a few 
profiles. 
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Table 2. FOC of information technology skills and data analytics skills according to gender 
 Male Female Total 
 N (%) N (%) N (%)
Information technology skills       

Office 3,624 66.5 1,827 33.5 5,451 84.6
Excel 2,915 67.2 1,420 32.8 4,335 67.3
SAP 144 67.3 70 32.7 214 3.3
VBA 47 67.1 23 32.9 70 1.1
SQL 107 73.3 39 26.7 146 2.3
DWH 38 76.0 12 24.0 50 0.8
ERP 109 72.2 42 27.8 151 2.3
CRM 63 63.6 36 36.4 99 1.5
Dynamics 16 76.2 5 23.8 21 0.3
Total FOC 7,063 67.0 3,474 33.0 10,537 163.6
Total study sample 4,242 65.8 2,200 34.2 6,442 100.0
Average FOC 1.67 1.58 1.64 
Data analytics skills       

Business intelligence 95 84.1 18 15.9 113 1.8
Statistics 69 71.1 28 28.9 97 1.5
Programming 36 70.6 15 29.4 51 0.8
Data mining 47 61.0 30 39.0 77 1.2
Modelling 13 46.4 15 53.6 28 0.4
Big data analytics 170 66.1 87 33.9 257 4.0
Business analytics 111 77.1 33 22.9 144 2.2
Predictive analytics 13 68.4 6 31.6 19 0.3
Data science 21 75.0 7 25.0 28 0.4
Total FOC 575 70.6 239 29.4 814 12.6
Total study sample 4,242 65.8 2,200 34.2 6,442 100.0
Average FOC 0.14 0.11 0.13 

 
Subsequently, from the observation of the total FOC on IT skills and data analytics skills in LinkedIn profiles 
according to gender, it is evident a gap between the profiles of male and female accountants (Figure 2). Despite 
the fact that 65.8% of the total study sample is male and 34.2% is female, the share of male users who reported 
data analytics skills in their LinkedIn profiles is 70.6% with an average FOC of 0,14 while for female users this 
figure is only 29.4%. In relation to the possession of IT skills, the figures are more balanced, but show a similar 
trend. Male users, with a share of 67% and an average FOC of 1.67, report the possession of IT skills while for 
female users this figure is 34.2%. 

 
Figure 2. Average FOC on information technology skills e data analytics skills according to gender 

 
Other interesting results emerge when looking at the distribution of IT skills and data analytics skills among 
LinkedIn users who belong to different Italian regions (Table 3). The analysis by territorial macro-areas shows how 
in northern Italy, the percentage of accountants reporting IT skills in their LinkedIn profile is higher (47.6%) 
compared to the LinkedIn profiles of accountants belonging to the regions of the central (18.0%) and the south 
Italy (34.4%). A similar situation is found when looking at the distribution of data analytics skills, which, as 
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previously seen, are little developed among LinkedIn users. In particular, the share of users who reported data 
analytics skills in their LinkedIn profiles is lower in southern Italy (19.7%) compared to the northern accountants 
(57.7%) and the central Italy (22.6%). However, these results should be interpreted taking into account the sample 
distribution: 47.1% of the total sample of the study is located in northern Italy while only 17.9% and 35% in central 
and northern Italy, respectively. This composition is in line with the report of the Italian body “Consiglio Nazionale 
dei Dottori Commercialisti e degli Esperti Contabili” (CNDCEC, 2019). In 2018, there was a national growth trend 
among members of the Register of Dottori Commercialisti and Esperti Contabili, which, however, was not 
homogeneous at the territorial level. The gap between north and south, which had already emerged in previous 
years, was even more marked in 2018. In fact, as happened in 2017, the contribution to growth is almost entirely 
attributable to the north (+370) and only, in a small part, to the central Italy (+78), while the south Italy is in decline 
(-142). 
  

Table 3. FOC of information technology skills and data analytics skills according to macro-territorial areas 

 North Italy Central Italy South Italy Total 
 N (%) N (%) N (%) N (%)
Information technology skills         

Office 2,704 49.6 896 16.4 1,851 34.0 5,451 84.6
Excel 2,062 47.6 870 20.1 1,403 32.4 4,335 67.3
SAP 83 38.8 37 17.3 94 43.9 214 3.3
VBA 25 35.7 10 14.3 35 50.0 70 1.1
SQL 32 21.9 24 16.4 90 61.6 146 2.3
DWH 12 24.0 6 12.0 32 64.0 50 0.8
ERP 61 40.4 35 23.2 55 36.4 151 2.3
CRM 30 30.3 15 15.2 54 54.5 99 1.5
Dynamics 4 19.0 2 9.5 15 71.4 21 0.3
Total FOC 5,013 47.6 1,895 18.0 3,629 34.4 10,537 163.6
Total study sample 3,032 47.1 1,154 17.9 2,256 35.0 6,442 100.0
Average FOC 1.65 1.64 1.61 1.64 
Data analytics skills         

Business intelligence 77 68.1 15 13.3 21 18.6 113 1.8
Statistics 52 53.6 27 27.8 18 18.6 97 1.5
Programming 29 56.9 14 27.5 8 15.7 51 0.8
Data mining 41 53.2 12 15.6 24 31.2 77 1.2
Modelling 18 64.3 7 25.0 3 10.7 28 0.4
Big data analytics 139 54.1 67 26.1 51 19.8 257 4.0
Business analytics 76 52.8 35 24.3 33 22.9 144 2.2
Predictive analytics 14 73.7 5 26.3 0 0.0 19 0.3
Data science 24 85.7 2 7.1 2 7.1 28 0.4
FOC totale 470 57.7 184 22.6 160 19.7 814 12.6
Total study sample 3,032 47.1 1,154 17.9 2,256 35.0 6,442 100.0
Average FOC 0.16 0.16 0.07 0.13 

 
Similar results emerge by analysing the FOC of IT skills and data analytics skills according to the region of each 
LinkedIn user. Figure 3 shows that in relation to IT skills, the LinkedIn profiles residing in the north show an 
average FOC higher (1.65) than accountants residing in the regions of the central (1.64) and of the south Italy 
(1.61). Looking at the distribution of data analytics skills, we find a similar situation, with average FOC lower 
among the accountants of the south (0.07) than those of the north and the center (0.16). 
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Figure 3. Average FOC of the information technology skills and data analytics skills according to macro-

territorial areas 

 

5. Conclusion 
The purpose of this paper was to analyse the level of digitalization of Italian accountants (such as IT skills and 
data analytics skills) in order to investigate the type of digital competences and to what extent these competences 
are evident in their competence profiles. 
The results, illustrated in the previous paragraph, show that there is a skills gap between male and female 
accountants. In particular, male users declare, more frequently, in their profiles, to possess digital skills than women 
accountants. It is useful to reiterate, however, that this does not necessarily imply that male accountants have, 
concretely, more technological skills than their female counterparts (Oesterreich & Teuteberg 2019). 
One possible explanation could be related to gender-related issues such as the lesser confidence that the woman 
has of herself compared to men (Gorbacheva et al. 2016). Another possible motivation would be found in the 
theory of impression management according to which individuals tend to conform to the cultural and social 
expectations associated with being a man or a woman. Guadagno and Cialdini (2007) point out that male 
individuals tend to self-value and self-promote by emphasizing their best features. The latter, therefore, could 
assume the same behavior in the context of social networks emphasizing too much their skill. 
The study also highlighted the existence of a gap between the digital skills held by accountants who belong to 
different geographical areas. In fact, it has been noted that the accountants living in northern Italy have more digital 
skills than those living in central and southern Italy. However, the reason for this gap can be linked to the strong 
economic and technological imbalances that characterize the Italian regions (Evangelista, Iammarino, 
Mastrostefano, & Silvani, 2002). 
The results of this study have both theoretical and practical implications. The analysis showed a poor development 
of data analytics skills, which are reported only in 13% of LinkedIn profiles analysed. This shortage highlights the 
need for accounting professionals to invest more in their professional training by consolidating knowledge in the 
field of technology and digital innovation. Indeed, the professionalism and the know-how necessary to govern 
innovative technologies seems to be missing. It is appropriate to develop the right skills to manage technology 
innovation since no software will have the ability to replace the intuition and decision-making skills of the 
professional. Even today, the accountant is the only professional capable of playing the role of privileged 
interlocutor in the successful and effective use of innovative tools. 
Therefore, accounting organisations should invest significantly in the digital training of professionals who, in most 
cases, are not yet prepared to lead companies in the innovation process. In addition, it would also be necessary to 
reduce “educational mismatch” by aligning university curricula with the digital and practical skills required by 
potential accountants (Mandrone, Pastore, & Radicchia, 2015). According to Robinson (2010), it is essential to 
reform public education as “the current educational system has been thought and structured for a different age” 
with the consequence that the universities and other educational institutions “try to face the future by doing what 
they have done in the past”. Hence, an aspiring accountant should acquire not only practical skills and professional 
and ethical values but also be aware of the importance of digital culture. 
PwC (2019) also notes the need to renew educational and training courses in a digital perspective. The development 
of educational programs should therefore be oriented both to include tools and methodologies that transfer 
technical knowledge and develop soft skills, and to consolidate in individuals the awareness of the active role they 
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can play in the knowledge society. This could be achieved by strengthening collaboration between the professional 
and academic worlds. In fact, cooperation would improve training programs and define more concrete research 
projects, based on the real needs of accountants (Lucianelli & Citro, 2018). 
Moreover, the differences found between male and female accountants compared to the level of digital skills 
expressed in their profiles, shows that female accountants tend to underestimate their skills compared to their male 
colleagues. This could explain the lack of success in women’s working careers in terms of potential job offers and 
wage increases. Therefore, women should act with greater confidence by showing the skills that really characterize 
their professional profile. In addition, accounting organisations should specifically promote digital education for 
women. 
This study has limitations which offer avenues for future research. First, the sample of data extracted is limited to 
the LinkedIn profiles of the Italian accountants only. This limitation prevents conclusions from being drawn on a 
larger scale. Therefore, in order to extend and validate the results of the study, it would be appropriate to develop 
further research observing the skills held by professionals from other geographical areas. A second limitation 
concerns the quality of the data examined. It was not possible to verify whether the professionals including in the 
data set actually possessed the skills presented on the professional social network. The risk is that users of online 
social networks may create self-presentations based on the desired image in an effort to control and influence the 
perception that others have of their image (Paliszkiewicz & Mądra-Sawicka, 2016). However, the competence 
approval system, available on the professional network, should serve as a monitoring mechanism. Moreover, the 
information provided by LinkedIn members may be inaccurate or untrue. However, the data cleaning phase - 
carried out precisely to exclude fake member profiles and profiles with no relevant content - ensures that a reliable 
set of profiles has been analysed. Indeed, if certain profiles, included in the sample examined, had been falsified, 
this would not have affected the results as their number would have been small. Despite these limitations, the 
analysed dataset can be considered reliable enough to acquire first information about the digital competences held 
by accountants in Italy. 
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Notes 
Note 1. The Artificial intelligence specialist is the one who guides the process of application and detection of 
algorithms of Artificial Intelligence, supervises the activities of “training” of algorithms and identifies qualitative 
metrics for the evaluation of the accuracy achieved. The Big data specialist is the one who guides the process of 
identification and application of technological architectures aimed at the management of structured and 
unstructured data. It also defines the requirements and strategies to extract the value needed by the organization’s 
business. 
Note 2. The Cloud computing is defined as a model that allows a useful and on-demand access to the system to 
share a pool of resources that can be quickly provided and downloaded with an insignificant administrative effort 
or a specialized cooperative collaboration. 
Note 3. The Enterprise Resource Planning is a management system that integrates and automates all business 
processes in the sales and distribution, manufacturing, logistics, invoicing and human resources sectors. It ensures 
a continuous flow between the different areas or departments of the company avoiding that the organization is 
divided into watertight compartments. The Extensible Business Reporting Language is an electronic language. It 
belongs to the XML family which consists of digital labeling of financial and non-financial accounting data and 
information. The creation of the XBRL allows to avoid the (re)typing of the data by making more fast the 
production, the analysis and the transmission of the information that compose the business reporting. The Business 
Intelligence is an integrated system of processes and technologies that collect, coordinate and analyse a huge 
amount of data. In many cases, the data analysed by the BI system are generated by an ERP system, in fact, often 
the BI system is considered an extension of the latter. The Business Analytics represents a key analytical 
component of business intelligence that integrates data management activity through data warehousing and data 
mining systems with visualization, descriptive and predictive modeling, text analysis and statistical analysis. This 
facilitates the exploratory and iterative process of past business performance which, in turn, allows to obtain 
information necessary for business planning 
Note 4. The Machine learning applications include a range of statistical techniques such as mathematical modeling, 
data visualization, and model recognition, which use a probabilistic framework to deduce models that explain 
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observed data. The Natural language processing focuses on understanding unstructured data such as text mining, 
manual text analysis and readability analysis. 
Note 5. The Data warehousing is a technology that collects a collection of structured data for the purpose of 
conducting analyses aimed at the implementation of decision-making processes and the improvement of 
information assets. A data warehouse is in fact typically designed and developed as an information collector that 
integrates and reorganizes data from various sources and makes them available for analysis and evaluation. The 
Data mining is the analysis of large data sets to represent a real problem and develop a systematic and robust 
approach to regenerate the problem with different inputs or find out how certain aspects are related to each other. 
Note 6. The Office package includes software applications that automate a range of tasks. In particular, it contains 
various programs such as Excel that allows you to create spreadsheets and tables; Word that is used to create 
different text documents and PowerPoint which allows the creation of multimedia presentations. The SAP system 
is a management software that allows you to better manage the different business areas such as accounting, 
administration, logistics, sales, production, management control and human resources. It creates a function or 
process model that reflects the enterprise allowing total control and, consequently, increasing efficiency. The SQL 
language has an articulate structure. It contains other languages through which it is possible to perform various 
actions, such as to find information from the database by querying the stored data; to act directly on the database 
schema creating and modifying the individual objects that compose it; to read and to edit but also to delete the data 
contained in the database and to extract information from the database interrogating it through the formulation of 
specific “queries”, or programming constructs. The VBA is a programming language that Microsoft has created to 
allow the experienced user to perform routines within the Microsoft Office work environment. It differs from 
Visual Basic because the latter is an object language created by Microsoft in the early 90’s for the creation of 
programs for older versions of Windows while the VBA is a language with which you realize procedures that are 
used inside the Office package. For the definition of DWH, see note 5. The CRM system represents a software that 
manages the relationships between the professional and the enterprises customers. It allows to consolidate the 
interaction with the customer through the creation of special databases containing all the detailed information. 
Therefore, the professional can access, quickly and from any place, the data of all its customers. The Microsoft 
dynamics software is prevalent among small and medium-sized enterprises (SMEs). The ease of use of the software 
packages that compose it ensures the achievement of maximum efficiency and interfunctional integration by 
creating links between the various elements of the information structure. The software architecture, in this way, 
facilitates the flow of information between all functions within the company such as manufacturing, logistics, 
finance and human resources. 
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