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Accounting in a challenging world

Paolo Collini, Graziano Coller”

Accounting has always been a fundamental tool for managing the complexi-
ties of the business world. In mercantile Italy of the 1400s, when modern double-
entry bookkeeping was developed, the need to manage business partnership ar-
rangements led to the definition of methods and tools for recording business
events and calculating profits. Double-entry bookkeeping had responded to the
specific needs of a business world characterized by the spread of new payment
systems, the role of external lenders, the internationalization of trades, and the
specialization of roles within the value chain. Luca Pacioli gathered the
knowledge in accounting that had gradually consolidated, defining its method
and tools in his famous book.

The world has kept changing over the centuries, and accounting has sought to
evolve and respond to the new needs emerging at different times. As a response
to the increased complexity caused by the rise of the industrial system (Fleisch-
man and Tyson, 2006), there is a gradual separation between accounting for in-
ternal management purposes and accounting for external use. Later, with the de-
velopment of large American companies (Chandler, 1962), we see the emergence
of the fundamental characteristics of management accounting, from standard
costs to variance analysis, and the development of planning and programming
tools (Sloan, 1964).

Similarly, management accounting responded to the changing competitive en-
vironment and the spread of new models of industrial production at the end of the
last century (Johnson and Kaplan, 1987), with the performance movement (Ec-
cles, 1991) and the shift in focus to the non-financial dimension incorporating a
strategic perspective (Bergamin Barbato, 1991; Kaplan and Norton,1992). Along
with that, globalization phenomena were pushing for an internationalization of
accounting, whose rules were gradually becoming supranational (Nobes, 2014).
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Nowadays, the arena in which significant changes occur has widened, cross-
ing the enterprise’s borders involving the whole world community. The enter-
prise must act within a context of significant transformations forced to react and
adapt. Technological evolution, particularly digitalization, potentially disrupts the
management accounting domain by changing the organization's landscape and
affecting accounting and the role of the controller and overall financial manage-
ment (Moller, Schéfer, and Verbeeten, 2020). Digitization changes the role and
activities of controllers by significantly affecting the skills required, radically
changing the role of repetitive and standardized tasks (Pargmann, Riebenbauerm,
Flick-Holtsch, and Berding, 2023).

Of great importance is also the impact of the wide availability of data and
information on the processes of business performance management and evalua-
tion (Agostini, Chiucchi, and Giuliani, 2020). The paper by Culasso, Giacosa,
Crocco, and Giordino contributes to this theme, investigating how computer in-
formation systems have transformed the management accountant profession. The
authors draw on hundreds of job postings featuring management accounting po-
sitions across Europe to identify a set of critical competencies and tasks employ-
ers require for modern-day accountants. Applying topic modeling, a statistical
model for discovering hidden semantic assemblies in textual data, the authors as-
sess the role of reporting in daily tasks, the alignment between employer expec-
tations and accounting education, and the importance of IT literacy among the
competencies of modern accountants. The study gives management accountants
a comprehensive overview of expected competencies and tasks. It also offers ed-
ucators and policymakers insights into the current job market, aiding them in re-
fining educational and professional programs. Also dealing with the issue of
technological transformation, Berardi and Mook investigate how new technol-
ogies may help Social Economy Organizations (SEOs) fulfill their Social Impact
Assessment (SIA) needs. With a systematic literature review, the authors analyze
the intersection of SIA and digitalization within the context of SEOs. The paper
discusses the state of the art of research in this field: the paper identifies emerging
themes and trends in this area and proposes suggestions for further research.

At the same time, the natural environment poses the challenge of sustainabil-
ity to businesses and Society, forcing companies to revise their performance
measurement models by incorporating environmental externalities directly into
the evaluation of results. The United Nations' Sustainable Development Goals
(SDGs) definition has structured a shared vision of the multidimensional notion
of sustainability. The issue of sustainability has been expanded to include the so-
cial dimensions and, on the other hand, setting a working agenda the enterprises
must follow. The impact on performance reporting, measurement, and evaluation
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systems is substantial (Bebbington and Unerman, 2020). The conceptual frame-
work defined by SDGs has generated a great deal of attention from scholars who
see it as a clear reference for constructing performance measurement and assess-
ment systems. Mio and Oranges Cezarino investigate the skills and competencies
accountants require to successfully deal with Sustainable Development Goals
(SDGs) disclosure and reporting. Employing the Delphi method (a qualitative re-
search technique that seeks a consensus regarding a specific definition or con-
cept), the authors analyze the answers of a sample of experts composed of senior
accountants of Brazilian municipalities involved in projects related to SDGs. Re-
sults are presented following a model that describes the competencies required
according to four variables: Knowledge, Skills, Attitudes, and Purposes. For each
variable, the required competencies are discussed. Besides identifying required
competencies, the authors propose an educational model for public accountants
that can contribute to improving SDG performance, disclosure, and reporting.

Within the same domain, but with a clear focus on Data Science and Artificial
Intelligence as enabling technologies, Demartini and Pagliei aim to examine the
quality and reliability of ESG data provided by companies and the accuracy of
ESG ratings produced by sustainability rating agencies (SRAs). Through a sys-
tematic literature review and bibliometric analysis, the authors identify eight rel-
evant clusters of contributions concerning the source used to produce ESG infor-
mation, the message's destination (e.g., responsible investors, financial provid-
ers), and the encoding/decoding process of ESG information.

The research then focuses on the relationship between ESG ratings and Arti-
ficial Intelligence (Al). Traditionally, ESG ratings were exclusively produced by
human research analysts based on companies’ disclosures and other released doc-
uments. However, the recent development of Al led to a novel type of ESG rating
provider capable of collecting and processing a vast amount of data from internet
sources. The integration of Al can enable efficient analysis of extensive data,
holding crucial information for ESG investing. While computer algorithms can
process data effectively, managers and investors need to understand the potential
and limitations of Al. Additionally, scholars are urged to propose advancements
for research in these areas.

Significant changes require complex and articulated responses, and integrated
reporting (Dumay, Bernardi, Guthrie, and Demartini, 2016) represents a critical
avenue to try to reinforce the role of reporting in providing a fair and complete
view of business performance. Galeotti, Lombardi, Principale, and Sura examine
the effects of the EU/2014/95 directive on corporate reporting practices and com-
munication. The directive imposed to integrate financial and non-financial as-
pects like environmental, social, and governance (ESG) issues in corporate re-
porting systems. Building on case studies, the paper investigates how integrated
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data management relates to corporate reporting and whether the Directive has
influenced the adoption of integrated systems. Results show that the Directive's
impact on corporate control and data management varies based on companies'
prior sustainability reporting experience. The results show that integrated data
management is necessary to collect and process qualitative and quantitative in-
formation. Moreover, the study provides evidence of the internal effects of non-
financial reporting regulation. The study highlights the importance of an inte-
grated approach in helping companies identify and manage risks, improve their
decision-making processes, and enhance their reputation and stakeholder trust.

Changes appear interrelated among each other in a context of mutually inter-
related effects. As summarized well with the so-called “butterfly effect” (Lorenz,
1963), connections within the ecosystem are unpredictable and small changes can
be amplified. The environmental challenge calls for an energy crisis, which is
also fueled by major geopolitical upheavals. Policymakers and regulators play an
essential role in a market characterized by a low-price elasticity of demand (von
Homeyer, Oberthiir, and Jordan, 2021). Aliu investigates whether electric and gas
utilities use regulatory information (i.e., the information the regulatory body asks
all utilities to provide regularly) for their internal decision-making and control
processes. The paper builds on data from questionnaires and complementary in-
terviews with Italian electric and gas utilities. Findings reveal different behaviors
according to the size and operating activity of the firms. On the one hand, large
utilities and energy distributors use regulatory information for performance mon-
itoring, benchmarking analysis, and investment prioritization strategies. On the
other hand, small utilities and energy traders produce the information solely for
regulatory compliance and do not use it in their day-to-day activities. The study
also finds that coercive pressure from the regulatory environment affected the
MCS of energy utilities either radically or incrementally, underlining the role of
ARERA (the Italian market regulator) as a driver for controlling and improving
performance.

As an example of connections between different phenomena, health cri-
ses, propelled by globalization and aging society, pose a significant chal-
lenge that, as demonstrated by the SARS-COV-2 pandemic, can rapidly
overwhelm the entire planet. Paoloni, Manzo, and Procacci address the issue of
digitalization of Small and Medium-sized Enterprises (SMEs) and how the
COVID-19 pandemic affected their digitalization process. The authors employ a
twofold approach to address this issue. First, with a structured literature review,
they analyze the extant literature on the effects of the COVID-19 pandemic on
the digitalization process of SMEs. Second, focusing on Italy, where the digital
transition is constrained by the structural limits of its conservative entrepreneurial
environment, the authors analyze two case studies to understand (1) the needs
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arising in different firms to address the pandemic and (2) how the digitalization
process evolves in these circumstances. Results show that the pandemic crisis
positively impacted the digitalization of SMEs, inducing a more intense use of
available technologies and acquiring new technological tools. The needs arising
from the COVID-19 pandemic refer to flexibility, security, and connectivity. The
study shows that the digitalization process followed to address these needs de-
pends on the business model adopted, such that companies active in the same
sector may show differing development needs and digitalization processes.

In these change processes, the issue of scarce resources is more critical.
Accounting must enforce its role in driving public choices in a world increas-
ingly crowded with an aging population.

Candio deals with the relationship between cost-effectiveness and account-
ing. Cost-effectiveness refers to the achievement of optimal allocation of limited
resources, and its ultimate purpose is to support rational decision-making. While
cost-effectiveness principles are fundamental to financial reporting and manage-
rial accounting frameworks, semantic issues and norms can hinder their explicit
characterization within accounting literature.

The review by Candio reveals that Cost-effectiveness principles have been
invoked in both financial and managerial accounting research. However, only a
limited number of empirical studies have quantified evidence of cost-effective-
ness and formally applied its analytical methods. The article highlights a research
gap that pertains to the need for interdisciplinary frameworks and analytical meth-
ods capable of formally integrating the concept of cost-effectiveness and cost-
benefit analyses into accounting research.

Finally, Cardoni, Parisi, and Hiebl remind us that the development of theory
and the evolution of managerial practices do not always follow parallel paths.
Their structured literature review provides an up-to-date overview of the existing
scholarly literature concerning the implementation phase of management ac-
counting in Small and Medium-sized Enterprises (SMEs). The authors highlight
a decline in the publication frequency of theoretical contributions related to man-
agement accounting implementation. The review highlights that over the past fif-
teen years, the structural gap between theoretical concepts and practical applica-
tion in implementing management accounting in SMEs seems to have widened.
As aresult, smaller companies lack practical academic guidance and proposals to
address the emerging challenges in management control. These results under-
score the need for more robust academic support to assist SMEs in navigating the
evolving landscape of management accounting.
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Abstract

The emergence of computerized information systems has provided management ac-
countants with an unprecedented array of possibilities when it comes to data analy-
sis. Nevertheless, it has progressively changed the profession as we know it. Thus, a
need for research to clearly define the modern management accountant profile in
terms of skills and tasks expected by their employers has been echoed by several
authors. Our study draws on a set of 841 job postings featuring management ac-
counting positions across Europe to define a set of critical competencies and tasks
of modern-day accountants. Topic modeling is applied to the dataset to identify and
extract the information needed to answer the research question. From a theoretical
standpoint, the proposed contribution strives to fill in multiple research gaps in ac-
counting literature, namely the incidence of reporting in a management accountant’s
daily schedule, the gap between employers’ expectations and current accounting ed-
ucation programs, and the importance of IT literacy. From a practical perspective,
the study provides management accountants with an extensive overview of the com-
petencies and tasks they are expected to perform. Additionally, our empirical evi-
dence informs educators, and policymakers with an insight into today’s job market
to use as a potential benchmark for their educational and professional programs.

Keywords: Management Accounting, Latent Dirichlet Allocation, Skills, Tasks, Job
Descriptions
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1. Introduction

Accounting has a rich history and traditions, yet it has experienced several
changes throughout the decades. According to Littleton (1928), since 1494,
when the bookkeeper’s first printed book appeared, the underlying principles
of accounting based on double-entry are supposedly not subject to change
due to their fundamental nature. However, in today’s landscape, the combi-
nation of technology and innovation has drastically changed the accounting
profession and will continue to do so for the foreseeable future. While the
accounting world is complex and rapidly changing (Lombardi, 2021), the
significant challenges accountants face are as follows: evolving innovative
and digital technology, continued globalization of reporting/disclosure
standards, and new forms of regulation.

The same changes apply to management accounting, generally referred to
as a branch of accounting that generates and delivers information to the in-
ternal decision-makers of an organization (Anthony, 1965; Macintosh,
1985). Management accounting relies heavily on information and data (Oppi
& Vagnoni, 2020; Wolfet al., 2020). Management accountants help business
operations by, among other tasks, gaining information on costs to prepare
internal financial reports and records and support managers’ decision-mak-
ing process in achieving business goals (Richardson et al., 2015; Sorensen,
2009). Due to its data-dependent nature, management accounting is inevita-
bly affected by the rapidly changing technological landscape. For instance,
modern management accountants should handle big data from their infor-
mation management systems and help top management translate that data
into clear and rational strategic decisions (Wadan et al., 2019).

The paper aims to investigate the current literature and its trends in the
management accounting profession. The work environment of management
accountants has drastically changed over recent years, as modern technology
has disrupted both the tasks required of accounting professionals and, subse-
quently, the skill set required by employers worldwide. While the body of
literature on IT capabilities is growing concomitant with the one on digital
transformation (Munir et al., 2022), it is still unclear what exactly is required
from modern management accountants in terms of tasks and skills (Pilip-
czuk, 2020). Given the importance of management accounting in current
times and the need for companies and professionals to better understand the
complex job market they operate in, the research questions (RQ) driving this
study are therefore twofold:
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RQI1: What capabilities are required by organizations for management ac-
countants?

RQ2: What are modern management accountants’ tasks in their organiza-
tions?

Finding an answer to the above questions is vital to ascertain the current
state of management accounting as a profession. Additionally, by answering
the two questions above, we could effectively profile the current job market
for management accountants, which would provide valuable insights to both
companies and practitioners.

Our study draws on 841 job postings featuring management accounting
positions across Europe to define a set of critical competencies and tasks of
modern-day accountants. First, the vast dataset was scraped from major job
postings outlets. Subsequently, topic modeling will be applied to the dataset
to identify and extract the information needed to answer the research ques-
tion. More specifically, the authors propose the use of latent Dirichlet allo-
cation, which is a Bayesian statistics-based algorithm for topic modeling.
Through latent Dirichlet allocation (LDA), the authors aim to extract infor-
mation on competencies and tasks required from modern-day, newly ap-
pointed management accountants across the globe. Via topic modeling, it
will be possible to clearly define the universal profile of the modern-day
management accountant more extensively and comprehensively than
through qualitative approaches. In addition, it will also be possible to high-
light the emerging differences across countries in how each of the dimen-
sions is distributed.

The study comes with several implications for both theory and practice.
From a theoretical standpoint, the proposed contribution strives to fill in mul-
tiple research gaps in accounting literature, namely the evolution of manage-
ment accounting as a profession and the modern competencies and skills re-
quired by today’s management accountants. From a practical perspective, the
study aims to profile the modern management accounting profession, which
is helpful for practitioners to both identify current market demands and opt
for proper skill development actions to meet modern requirements.

The paper is organized as follows. In the next section, we examine the
evolving role of management accountants to highlight modern challenges,
the impact of digital transformation, and their role in tasks and critical com-
petencies. Further, we delineate the gap in knowledge regarding the skills
required from today’s management accountants and the current job market’s
expectations of them. In the third section, we describe the research design
chosen for the study and the rigorous step-by-step process required by LDA
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topic modeling. Subsequently, we present the results of our analysis, divided
into skills and tasks for clarity. Finally, we discuss the results of our study,
draw conclusions, and suggest implications for research and practice.

2. Literature Review

2.1 The evolution of Management Accounting

Historically, management accountants have progressively evolved from
being central to enacting management control in organizations (Anthony,
1965; Macintosh, 1985) to, more recently, broadening their range of action
to accommodate strategic perspectives (Simons, 1995). In other words, man-
agement accountants have progressively become more involved in decision-
making over the decades, integrating financial and non-financial information
on operational and strategic levels (Byrne & Pierce, 2007). Thus, they have
often been referred to as moving away from the traditional “bean counter”
image toward a “business partner” of the management (Richardson et al.,
2015; Sorensen, 2009). Today, scholars agree that management accountants
hold a significant strategic role in companies (Magnacca & Giannetti, 2023),
as they act as the organizational conjunction of pure accounting and strategic
consulting. However, some recent developments have started to question the
“business partner” nature, investigating the dilemma as to how a business
partner role can be enacted when management accountants find themselves
between independence and involvement (Tillema et al., 2022).

According to the Institute of Management Accountants (IMA) (2008),
management accounting “[...] involves partnering in management decision
making, devising planning and performance management systems, and
providing expertise in financial reporting and control to assist management
in the formulation and implementation of an organization’s strategy.” Addi-
tionally, in some European countries, management accountants are labeled
as “controllers” and the interchangeable use of the two terms is commonly
found in the literature as well (Chiucchi & Gatti, 2015). Definitions and la-
bels aside, the management accountant’s identity is far from universally
agreed upon and is the object of academic debate today (Oppi & Vagnoni,
2020; Wolf et al., 2020). In addition to what has been discussed in the pre-
vious paragraph, the scientific debate has seen the role of management ac-
countants progressively change to embrace their business partners nature
(Byrne & Pierce, 2007; IMA, 2008; CIMA, 2018), as well as a more recent,
decentralized, ‘hybrid’ role (Hoozée & Mitchell, 2017). Decentralization, in
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particular, sees management accountants working directly for or with indi-
vidual managers, for the sake of enhancing their sensitivity to managers’ in-
formation needs.

Furthermore, in today’s hyper-competitive world, the field of manage-
ment accounting is constantly evolving, and there is an increasing interest in
the description of current and future models of management accountant
skills. This interest is due to the extensive and radical changes caused by the
digital transformation of businesses worldwide that have led to a more stra-
tegic and integrated role of management accounting, as accountants are now
more than ever expected to partake in the strategic decision making process
of their companies (Magnacca et al., 2023; Tillema et al., 2022). Thus far,
academic literature has extensively focused on the changing role of infor-
mation technologies for management accountants. Therefore, the above per-
spective is helpful when trying to profile management accountants’ past, pre-
sent, and future roles, along with the implications of digital transformation
for management accounting.

Digital transformation is a complex and pervasive phenomenon, driven
by both the adoption of disruptive technologies and the adoption of said tech-
nologies in the organizational workflow (Heinzelmann, 2019). We men-
tioned digital transformation being pervasive because ‘no aspect of business
today remains untouched by digital technologies.” (Bhimani & Willcocks,
2014). Hence, much like all the functional areas, modern accounting is ac-
tively influenced by these transformations. A few specific literature gaps re-
main, however, despite the growing relevance and consequent levels of sci-
entific output found in management accounting research (Cavélius et al.,
2020). The first question remaining partially unanswered has to do with a
growing public awareness for corporate sustainability among companies, re-
sulting in management accountants integrating sustainability assessments in
their usual tasks (Cheffi et al., 2021; Jusoh et al., 2021). The second research
direction is tied to the increasingly relevant role of information technologies
in management accounting, which requires professionals to adjust their skill
sets regularly to keep up with the fast-changing environment (Oppi & Vag-
noni, 2020; Wolf et al., 2020).

Both themes spark the debate on the challenges faced by modern-day ac-
countants, as they are simultaneously required to redefine their role as the
coordinators of processes for the management of sustainability information
and learn how to work with technology (Paulsson, 2012). The above is true,
for instance, regarding the role of business intelligence and big data reporting
in Enterprise Resource Planning systems. In other words, when questioned
about the future of management accounting as a profession, scholars agree
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that they emphasize the increasing role of information technologies and the
importance of interpersonal (Jakobsen et al., 2019) and technical skills de-
velopment (Goretzki & Strauss, 2017). Additionally, the authors seem to
agree that future management accountants will be asked to coordinate in
managing sustainability information (Cheffi et al., 2021; Jusoh et al., 2021).
The above trend and the increasing role of reporting in managerial account-
ing pave the way for a future in which sustainability reporting and predictive
accounting will play a significant role (Ascani et al., 2021; Schaltegger et
al., 2017).

In the above described climate of uncertainty, turbulence and digital dis-
ruption, several calls have been made to understand management account-
ants' multiple identities and identity conflicts (Wolf et al., 2020). However,
to this day, a clear, universal depiction of what a management accountant is
and what they are expected to do is still somewhat missing (Oppi & Vagnoni,
2020), or limited to few exploratory studies on limited samples (Budding et
al., 2022; Siriwardane et al., 2015). The study of ten Rouwelaar et al. (2021),
for instance, calls for researchers to expand upon their preliminary findings
by analyzing a more general population of management accountants, possi-
bly across multiple countries.

2.2 Modern-Day Management Accountants in terms of Skills and Tasks

In today’s ever-changing digital environment, it is important for manage-
ment accountants to continuously develop their technical skills to keep up
with technological advancements, all the while possessing a multifaceted
professional identity composed of both hard and soft skills. The Global Man-
agement Accounting Principles published by the Chartered Institute of Man-
agement Accountants (CIMA) (2018), identifies strategic thinking, commu-
nication, and digital literacy as critical competencies for management ac-
countants to possess. The study of Brown & Cooper (2019) corroborates the
need for modern-day management accountants to possess a varied set of
skills, including emotional intelligence, adaptability, and problem-solving
skills. More recently, Ott (2022) stressed the need for management account-
ants to possess strong analytical thinking, more than what is required from
financial accountants.

Additionally, Webb (2020) noted that while today’s management ac-
countants are well versed in older digital technologies such as spreadsheets,
they find the relatively newer technological issues such as blockchain and
coding somewhat challenging, despite their obvious potential for accounting
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practice. This area of research has great potential for accounting practice, as
modern technology can actively enhance decision-making for competitive
performance and cultivate business values that enhance innovation perfor-
mance (Mikalef et al., 2019). Lawson et al. (2014) goes as far as to say man-
agement accountants in today’s era act as a bridge between data scientists,
analysts, and business executives. To expand upon this notion, data scientists
possess significant technical knowledge, yet often lack understanding of con-
textual business factors surrounding the data (Wadan et al., 2019). On the
other end of the spectrum, business executives may not fully understand the
true potential of data analytics. In the context above, management account-
ants can act as a bridge between these two business functions. They can sim-
ultaneously interpret and analyze data, highlighting its implications for man-
agerial decision making (Kral et al., 2021; Paulsson, 2012).

Still on IT literacy, previous studies have unveiled the general importance
of electronic spreadsheet skills in management accounting (Bradbard et al.,
2014). For instance, Rai et al. (2010) rated spreadsheet skills as the second
most important IT skill for a management accountant to possess out of 30.
Similarly, Beaman and Richardson (2007) highlighted how spreadsheets
were deemed the most important skills for accountants tasked with helping
management with operative decision making. Additionally, literature on
management accounting education has focused on the importance of com-
munication skills, especially in educating future management accountants as
business partners rather than bean counters (Jakobsen et al., 2019). Previous
studies have revealed how communication skills are a close second to intel-
lectual skills when analyzing what it takes to become a management account-
ant (Hung et al., 2019). The above results are backed by empirical evidence,
such as the study conducted by Spraakman et al. (2015). They emphasized
the importance of Microsoft tools proficiency for newly appointed manage-
ment accountants, with the Excel spreadsheet tool deemed the most im-
portant in their skill set.

In addition to a solid I'T background for management accountants, a lively
academic debate has developed around communication skills. Siriwardane et
al. (2015) tackled the topic with a critical perspective, as they highlighted the
mismatch between the level of communication skills expected by the em-
ployers and the supposed lack of communication specific training in account-
ing education programs. The same issue was brought back into academic
light by Webb & Chaffer (2016), who criticized accounting educators for not
stressing the importance of generic soft skills, communication included.
Same sentiment has been echoed by previous researchers and has been the
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center of attention for a decades long debate, which is still ongoing (Bui &
Porter, 2010; Jackling & de Lange, 2009; Kavanagh & Drennan, 2008).

Granted that the management accountant’s identity is evolving, especially
in the dawn of digital transformation and Industry 4.0 (Oppi & Vagnoni,
2020; Wolf et al., 2020), researchers have yet to find a universal agreement
of what a management accountant is expected to do and to be in modern
times. Siriwardane et al. (2015), for instance, called for larger empirical da-
tasets to better frame the topic.

3. Methodology

LDA topic modeling is at the core of the present study’s research design,
as it allows the processing of significant amounts of data from textual docu-
ments. Topic modeling is a statistical model for discovering hidden semantic
assemblies in textual data. Advances in computational social science have
expanded researchers’ ability to extract information from online sources. Ac-
counting scholars are increasingly taking advantage of these methods (Cu-
lasso et al., 2023; Nielsen, 2022), as the tools allow for a clear, transparent,
and replicable way to extract information from large volumes of data. More
specifically, natural language processing (NLP) has been successfully ap-
plied in analyzing a wide range of data, including social media content, web-
sites, and collections of textual documents.

While NLP is increasingly common in social science research, LDA has
been underutilized, despite its advantages compared to other NLP ap-
proaches. The LDA algorithm is based on Bayesian statistics principles and
extracts topics or themes from documents based on the co-occurrence of text.
In other words, the premise of LDA is that a collection of distinct and unique
textual documents feature a shared set of topics that are distributed hetero-
geneously throughout the sample. Co-occurrence of words is used to discern
and extract topics. LDA is the best fit for the present study’s research design
because it treats documents as containing varying proportions of topics.
Thus, a single text may be 30 percent of one topic, 10 percent of another, and
60 percent of a third topic. Thus, when applied to a corpora of several job
postings, the LDA algorithm effectively identifies the multitude of organiza-
tional capabilities and individual skills mentioned. Figure 1 provides a visual
representation of how the LDA algorithm works.
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Fig. 1 - Latent Dirichlet Allocation algorithm
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More specifically, three characteristics of LDA highlight its advantages
for studying modern management accounting job postings compared to other
methods. First, LDA does not impose a predefined coding structure on text
and extracts topics inductively based on word frequencies and co-occur-
rences. In other words, unlike many forms of sentiment analysis, LDA fea-
tures a free-form approach to textual documents, with no preconstructed cod-
ing structures. Second, LDA allows for measuring the multidimensionality
of topics by highlighting the varying degrees each topic contributes to the
documents included in the sample. Multidimensionality is critical in man-
agement accounting research, as previous research has highlighted modern
accounting professionals’ multifaceted nature in terms of tasks and skill sets.
Additionally, LDA allows for comparative cross-cultural analyses by sepa-
rating data from each nation into distinct documents, comparing the topic
distribution in each country/document and highlighting emerging differences
among them. Finally, LDA also retains many strengths of NLP more gener-
ally, such as focusing on texts as valid conveyors of modern accounting
themes and the capability to analyze a large amount of data from multiple
online sources, as opposed to focusing on single case studies or qualitative
interviews.

3.1. Source and Pre-Process Text Data

Given the inductive nature of LDA, particular care should be taken when
selecting a corpus of text that conveys the information we look for. For this
purpose, job postings from major job search sites were used. Job postings
have been extensively used as a source of data for business and social science
research (Ge et al., 2022), due to them featuring extensive depictions of the

19

Copyright © FrancoAngeli This work is released under Creative
Commons Attribution - Non-Commercial - NoDerivatives License.
For terms and conditions of usage please see:
http://creativecommons.org



Francesca Culasso, Elisa Giacosa, Edoardo Crocco, Daniele Giordino

core competences required along with the list of tasks expected to be per-
formed by the newly appointed candidate, therefore making them a valuable
source of information in regards to our original research questions. Further-
more, these descriptions are intended to be accurate, since companies are
interested in finding specific profiles to suit their needs. The data was further
pre-processed for analysis using MATLAB. The textual corpus was then pro-
cessed. First, we performed tokenization, which consists in segmenting a
document into its atomic elements. In our case, we tokenise our sample to
words, thus removing any other element from the set of data we have gath-
ered. Subsequently, stopwords were removed from the corpus as well. The
definition of stopword is flexible, yet it generally includes words that are
meaningless to a topic model. For instance, conjunctions such as “for” or
“and” do not add any relevant meaning to the model, thus it is best to remove
them from the token list.

Data was collected from several job posting sites, namely LinkedIn, In-
deed and Glassdoor. We integrated the dataset with job postings found via
Google and featured directly on the company website. We specifically
looked for postings featuring “management accountant.” In the case of a low
amount of records retrieved (n < 20), we integrated the search with the local
language equivalent. For instance, in the case of Sweden we integrated the
sample with records found using “forvaltningsrevisor,” accurately translated
with the help of professionals. During the above described phase, we paid
particular attention to duplicates and removed them when found, as compa-
nies tend to post the same description on multiple platforms to broaden their
reach. Additionally, drawing on Papoutsoglou et al. (2022), we performed
an extensive, qualitative review of each job description in order to filter out
job descriptions not fitting the scope of our research. We set a first exclusion
criteria, namely the brevity of the job description itself when totalling less
than 150 words. Additionally, we filtered out job descriptions purely consist-
ing of bullet points, as LDA topic modeling performs best when mining long-
form text. Finally, we proceeded with the removal of job descriptions not
fitting with the conceptual scope of what a management accountant is, ac-
cording to our literature review. This step was deemed necessary due to the
varied terminology used in management accounting job postings, occasion-
ally referred to as “control” or “controller”. The final corpus included 841
job postings from 10 different European countries. Table 1 summarizes the
process, with the details on how many records were extracted from each
source. We note that Glassdoor and Google are both to be considered in the
“Others” section.

20

Copyright © FrancoAngeli This work is released under Creative
Commons Attribution - Non-Commercial - NoDerivatives License.
For terms and conditions of usage please see:
http://creativecommons.org



Modern day Management Accountants: A latent Dirichlet allocation investigation

Table 1 - Job Postings from each source

UK [FR|GER| IT |DK|NL |NW|SW | SP|SD

Indeed 1271 | 65 280 (121 | 72 |189| 67 | 74 [136(301

LinkedIn | 1091 |36 | 301 | 89 |156|321| 57 [405| 72 194

Others 151 |20 IS5 |12 | 8 |21 (15 |12 (10|17

Duplicates | 597 | 34| 180 | 75 |65 [156] 40 | 63 | 51 |162

Qualitative

. 1460 | 30 | 346 | 147 |171|375]| 99 1428 |167(350
Filter

Total 456 | 57| 70 | S5 (54 [ 16| 27 | 61 (4421

Once we achieved a general agreement on the overall sample, we divided
the data into two distinct subsamples, one featuring the competences and an-
other featuring the tasks to be performed. With the corpus of job postings,
LDA was used to identify dominant dimensions in terms of skills and tasks.
In order to identify the ideal number of topics to be extracted from the two
corpora, model fit statistics were compared across several LDA models with
varying topics. While a more complete overview of the model fit statistics
can be found below, probabilistic coherence score was used to determine the
model selection, as it is generally considered the most efficient way to rep-
resent the interpretability of topics. Coherence is calculated on the difference
between the probability of a set of words occurring together in a topic and
their probability of occurring in the full corpus. In other words, models with
a high coherence score feature a low degree of shared words between topics,
thus making each topic as distinct as possible. Figure 2 reports the coherence
score for each corpus using 1 through 20 topics. Regarding the skills corpus,
the ideal model featured 4 topics, as after the Sth topic is added improve-
ments are less substantial and inconsistent. Similarly, a 3 topics model was
deemed the most fit for the tasks’ corpus.

Topic coherence (Fig. A1) was deemed the most useful statistic to con-
sider because it best represents the interpretability of topics. Log-likelihood
test was also conducted in order to further validate the choice. As depicted
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in figure 2, featuring the log-likelihood of individual words being found in
the assigned topic, we find diminishing returns to model fit beyond the mod-

els chosen for the study.

Fig. 2 - Topic Coherence Scores

Topics

Topics

4. Findings

4.1. LDA Topics
The authors took two steps to optimize the data extraction process and

validate the results. First, they ran model fit statistics to determine the ideal
dimensions for both corpora. Second, they performed semantic analysis via
Leximancer on both samples and compared the results with the ones obtained
from LDA topic modeling for consistency. Leximancer allows to perform
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both semantic (relational) and thematic (conceptual) analysis of the data,
through two stages of nonlinear machine learning. Its approach differs from
traditional LDA topic modeling, as there is no focus on the relationship be-
tween documents, rather purely on the themes and concepts featured in them.
Thus, Leximancer is a valid tool to perform a distinct analysis and validate
the results obtained through LDA topic modeling, as a control methodology
of some sort. We discussed model fit statistics earlier when Figure 3 was
presented. It is important to note that topic meaning should be left to quali-
tative interpretation based on the words featured in each topic and their over-
all distribution (Schouten & Frasincar, 2016). Since LDA generates topics
based on co-occurrences, rather than emphasizing individual items, it is up
to the authors to label each dimension with a term they deem the most ap-
propriate. Asmussen and Mgller (2019) point out that the labeling of topics
is highly subjective and left to the researchers’ discretion. To minimize sub-
jectivity biases and provide the strongest theoretical base possible to extract
data, they suggest reviewing the most frequent words for each topic and a
title review to lower the risk of incorrectly labeling topics. In doing so, using
a theoretical framework to guide the interpretation of data is highly recom-
mended. Thus, we used the framework elaborated by Lawson et al. (2014)
to extract and label the dimensions in the most theoretically sound way pos-
sible.

4.2. Management Accountants’ Skills

Four distinct topics have been identified among the skills corpus, each
corresponding to an individual trait that characterizes the ideal management
accountant profile. Figure 4 features the most common word stems for each
dimension, ranked in order of probability of each word stem being found in
a topic and are sorted with highly weighted words located at the top of each
list.
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Fig. 4 - Words distribution among the skills corpus

Topic 1 Topic 2 Topic 3 Topic 4

Skills Software Local Learn
Working Experience Tasks Fluent

Work Knowledge GAAP Knowledge
Experience Excel IFRS Solid
Management Years Completion Staff

Finance Good Excel Independently
Ability Professional Controller Talk

Strong MS (Microsoft) VAT Concepts
Team Programming Group Communicate
Role Fluent Returns Social

Degree Training Tables Speaker
Financial German Department Best
Excellent Office Function Number
International English Accurate Banks
Seniority IT Skills Technical Skills Interpersonal Skills

4.2.1 Seniority

Words most frequent in the Seniority dimension include a collection of
items pertaining to career advancements (“Experience”, “Ability”,
“Strong”), along with words relating to excellence standards required for
such positions (“Excellent”, “Degree” and “International”). Examining the
distribution of this dimension across countries, reveals that oftentimes a min-
imum of 2 years of experience is required, while 5 years of experience seems
to be preferred. Overall, when ranking the dimensions by their numerical
dominance in the corpus, we find Seniority to be the most prominent one.
This result is somewhat to be expected, due to the non-entry-level nature of
most management accounting positions, that instead require significant work
experience and relevant education.

4.2.2. IT Skills

The next topic contains high frequencies of words related to knowledge
of IT systems, particularly the Microsoft Office suite (“MS,” “Office,” and
“Excel”). Strong knowledge of Microsoft Excel, as expected, is essential for
modern management accountants, yet what is interesting about this dimen-
sion is the presence of word stems concerning specific accounting software,
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as well as basic programming skills (“Software” and “Programming”).
Again, Oracle, Epicor, and SAP are the most often cited tools for accounting
suites, with a few companies going as far as to mention their proprietary soft-
ware solutions. Notably, the IT skills dimension is somewhat relevant re-
garding numerical dominance in the corpus, being the second most dominant
topic. While this result is not interpreted as IT skills being more relevant than
accounting and business skills, it is still representative of the importance of
IT background in modern-day management accounting professionals.

4.2.3. Technical Skills

The “Technical Skills” dimension shares some similarities with the “Sen-
iority” dimension, most notably regarding accounting and business
knowledge. What differentiates the two is the emphasis on the temporal per-
spective seen in the “Seniority” dimension, which stresses the importance of
multiple years of experience, whereas “Technical Skills” focuses on the ac-
counting-specific knowledge required from the position (“GAAP,” “IFRS,”
“Returns” and “VAT”). An interesting peculiarity of this perspective is the
lack of references to sustainability and sustainability reporting, thus suggest-
ing that management accountants are not expected to possess their specific
know-how. On the contrary, deep knowledge of national and international
accounting standards appears to be necessary.

4.2.4. Interpersonal Skills

The “Interpersonal Skills” dimension has high frequencies of word stems
related to the interaction with co-workers. Being able to communicate effec-
tively with people around them appears to be highly valuable for manage-
ment accountants (“Fluent,” “Communicate,” “Talk,” and “Speaker”). This
result corroborates the dialogic nature of the position, often required to act
as a bridge between the accounting department and decision-makers among
the top management. Most companies stress the need for management ac-
countants to possess excellent communication skills and be team players.

4.3. Management Accountants’ Tasks

Three distinct topics have emerged from the analysis of management ac-
countants’ tasks. Figure 5 features the most common word stems for each
dimension, ranked in order of probability of each word stem being found in
a topic and sorted with highly weighted words at the top of each list.
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Fig. 5 - Words distribution among the tasks corpus

Topic 1 Topic 2 Topic 3
Reporting Management  Support
Accounts Finance Ensure
Financial Role Ensuring
Accounting Team Group
Business Business Role
Monthly Technology Projects
Management  Pivotal Monitor
Preparation Providing Company
Analysis Key Improvement
Payment Duties Review
Tax Journals Expected
Support Holders Accurate
Ensure Centre Proposal
Reporting Business Monitor

4.3.1 Reporting

The most numerically dominant dimension of the tasks’ corpus concerns
reporting, and processes associated with it (“Reporting,” “Analysis,”
“Monthly,” and “Preparation”). In the same dimension, we find word stems
related to management accounting (“Accounting,” “Accounts,” and “Man-
agement”), thus implying a solid linkage between accounting and reporting,
as noted earlier throughout our literature review. It is important to note that
occasionally job descriptions use the term “reporting” to depict the profes-
sional figure management accountants are expected to refer to, not actual
reporting tasks. For instance, a job posting reads: “Management Accountants
are expected to report to the Chief Financial Officer...”. The above repre-
sents a limitation of LDA as an algorithm: the method cannot discern the
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context within which words are used, only their frequencies with other
words. Despite this limitation, a manual review of the sample corroborates
the relevance and validity of reporting as a dimension.

4.3.2 Business

The second dimension of numerical dominance is connected to manage-
ment accountants’ “Business Partner” nature. In other words, the dimension
depicts the management accountant as a strategist who can provide strategic
advice to top management and influence their decisions (“Business,” “Piv-
otal,” and “Management”). Several job descriptions cite the term “Business
Partner” literally, further testifying to the evolving role of management ac-
countants. An exciting result within this dimension is the strong presence of
the “Technology” word stems, signaling an ever-growing interest in oppor-
tunities stemming from digital technologies and digital transformation.
While management accountants are hardly the sole ones responsible for a
company’s strategic direction, our empirical examination strongly reinforces
their role as business partners and, more broadly, carriers of strategic busi-
ness knowledge.

4.3.3 Monitor

Monitoring can be defined as an ongoing process, usually directed by
management, to ensure processes are working as intended. At the same time,
it does share some common ground with the “Reporting” dimension; the fun-
damental difference between the two lies in their temporal perspective.
Among the “Monitor” dimension, we find word stems stressing the respon-
sibility of management accountants, often asked to make specific processes
go as planned (“Monitor,” “Projects,” and “Expected”). What is interesting
about this dimension is the proactive nature of management accountants as
they do not limit themselves to the monitoring of processes and instead play
a somewhat coordinating role in making sure multiple actors and activities
are carried out correctly (“Support,” “Ensure,” “Ensuring” and “Group”).
Furthermore, we often find the words “Ensure” and “Ensuring” near words
related to deadlines and time constraints, signaling the need for management
accountants to guarantee the efficiency and timely delivery of the processes
they are appointed to monitor.
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4.4 Geographical Distribution of the Topics featured in the sample

LDA allows cross-cultural dataset analysis by dividing the sample into
several separate documents, each belonging to a different country. In other
words, the algorithm uncovers the distribution of each topic in correlation to
the country they belong to, thus making comparisons between nations possi-
ble. Figure 6 illustrates the results by showing the percentage of each dimen-
sion from a cross-country perspective.

Fig. 6 - Distribution of skills and tasks dimensions by country
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While the present study is not primarily designed to explain the discrep-
ancies between countries in terms of tasks and skills, Figure 6 sheds light on
the somewhat multifaceted nature of management accountants across Eu-
rope, further corroborating the hybrid nature of the profession as depicted in
previous literature. In other words, Figure 6 evidences the fact management
accountants are tailored around their employers’ needs, with a consequent
variety in skills and tasks (Byrne & Pierce, 2007; IMA, 2008; CIMA, 2018).
Currently, there is no scientific evidence that could aid us in theoretically
interpreting Figure 6, aside from the assumption that country-specific devel-
opments in management accounting have possibly led to differences in the-
ory and practice (Thaller et al., 2023). In other words, we cannot safely as-
sume cultural reasons as to why the required skills would significantly differ
from country to country. Thus, Figure 6 should be read as a prompt for future
research to expand upon, granted its exploratory nature due to the lack of
scientific evidence. Future studies could possibly adopt a cross-cultural ap-
proach meant to delve deeper into country-specific developments and the
differences they might have caused, if any.
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5. Discussion

Over the years, management accounting as a profession has evolved, thus
prompting a continued change in the skills required from newly appointed
management accountants and the tasks companies expect them to perform
(Cavélius et al., 2020). Moreover, in a world now driven by digital technol-
ogy, the role of the management accountant has changed significantly to in-
corporate not only technical accounting competence but the ability to also
understand the implications of digital transformation for business (Munir et
al., 2022). While the disruptive changes brought about by digital technology
continue to reshape the global job market, several studies have highlighted
the need for research to unveil the current nature of management accountants
to understand better how the role has evolved and, consequently, how the
future of the profession will be shaped (Cavélius et al., 2020).

To achieve this goal, drawing on previous research on management ac-
countants as a theoretical foundation for the study, we used machine learning
techniques to collect and analyze job postings from all over Europe. Several
themes have emerged from the analysis, both in terms of competencies and
tasks to be performed. Moreover, the emerging themes have allowed us to
depict a universal and updated archetype of the management accountant role,
thus, bridging several gaps that remained unexplored by previous research
(van der Steen, 2022).

We first unveiled the IT competencies needed for management account-
ing positions. Consistently with previous research, we highlight the use of
business intelligence software to create customized reports, spreadsheet
functions, and flowcharts using specialized software tools (Pilipczuk, 2020).
Additionally, we find management accounting professionals to be more users
of IT than their creators, thus being expected to possess proficiency in a vast
array of tools and suites rather than overseeing their implementation or de-
velopment (Kral et al., 2021).

We further contribute to the endless debate on the bean counter and busi-
ness partner roles of management accountants (Paulsson, 2012; Kral et al.,
2021; Carlsson-Wall et al., 2022) by unveiling the hybrid nature of today’s
role that requires a broader set of knowledge and skills than traditional ac-
counting positions. More specifically, we note the need for management ac-
countants’ soft skills, such as oral and written communication, to work in
mixed teams with managers and specialists (Paulsson, 2012). This result not
only contributes to the already existing scientific debate on management ac-
counting (Kral et al., 2021; Carlsson-Wall et al., 2022) but also expands upon
recent exploratory research that delves into the hybrid nature of the position
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(Budding et al., 2022; ten Rouwelaar et al., 2021) and answers the call for a
clearer depiction of its identity (van der Steen, 2022).

Additionally, we find the increasing role of reporting in managerial ac-
counting positions consistent with a recently developed stream of research
investigating the topic (Bhimani, 2020; Nita, 2016; Schaltegger et al., 2017).
Today’s management accountants are expected to be able to timely prepare
reports and communicate them effectively with people around them. Surpris-
ingly enough, however, we find a minimal presence of sustainability-related
word stems in the sample, thus suggesting that companies are not actively
looking for sustainability reporting-specific competencies. This finding
somewhat contradicts extant research (Ascani et al., 2021), and it is worth
exploring further, possibly determining whether companies prioritize ad-hoc
sustainability “experts” or, more simply, take these competencies for granted
when appointing a management accountant.

In conclusion, we address RQ1 and RQ2 as follows. Regarding RQ1, we
have identified several critical competencies from newly appointed manage-
ment accountants. We find a hybrid blend of seniority, core accounting com-
petencies, IT literacy, and communication skills. While accounting literacy
can be considered a somewhat expected result, the numerical significance
shown in the IT and communication skills dimensions unveils the need for
management accountants to diversify their skillsets accordingly. This result
bridges several gaps in the extant literature. It acts as an empirical follow-up
for a few exploratory studies with limited sample size, but the results are
consistent with ours.

Regarding RQ?2, our study identified a series of recurrent tasks to be per-
formed by today’s management accountants (Byrne & Pierce, 2007). First,
we find management accountants to be a hybrid blend of “bean counters”
and “business partners,” as they are expected to not only keep up with the
information inflow in a timely and efficient manner but also to interpret the
data and proactively communicate their conclusions to management (Rich-
ardson et al., 2015; Sorensen, 2009). We find an increasing need for man-
agement accountants to curate reporting, although we find little to no evi-
dence on sustainability reporting precisely (Wolf et al., 2020). Finally, we
find several references to digital transformation amid the “Business” dimen-
sion of management accountants’ tasks. The above implies that digital trans-
formation has changed the entry requirements for management accounting
positions and influenced their “business partners” nature. In other words,
management accountants are now expected to look into the chances created
by digital technologies and how future business avenues could potentially
explore them (Chiucchi & Gatti, 2015).

30

Copyright © FrancoAngeli This work is released under Creative
Commons Attribution - Non-Commercial - NoDerivatives License.
For terms and conditions of usage please see:
http://creativecommons.org



Modern day Management Accountants: A latent Dirichlet allocation investigation

6. Conclusions, Implications and Future Research Directions

In conclusion, our empirical findings unveil the multifaceted nature of the
modern management accountant profession. From a task perspective, we wit-
ness management accountants shifting towards a blended role between data
analysts and traditional accountants (Richardson et al., 2015; Sorensen,
2009). They are asked to oversee, report, be accountable, and effectively
communicate information to people around them (Hung et al., 2019). Con-
sequently, the skills required from modern management accountants mirror
the multifaceted nature of their role, as they need to possess a hybrid mixture
of IT skills (Bradbard et al., 2014; Rai et al., 2010), accounting-specific
knowledge, and interpersonal skills to tie it all together (Jakobsen et al.,
2019).

Our research makes several contributions to the literature, both theoretical
and practical. First, from a theoretical perspective, our study complements
the literature that examines what management accountants do by unveiling a
snapshot of the current job marketplace. In doing so, we complement the
literature that examines what management accountants do by enriching ac-
tual exploratory knowledge with a large dataset of empirical evidence from
multiple countries (Bui & Porter, 2010; Jackling & de Lange, 2009; Ka-
vanagh & Drennan, 2008). Results reinforce the multifaceted nature of mod-
ern management accounting jobs and their role as coordinators of processes
for the management of information (Oppi & Vagnoni, 2020; Wolf et al.,
2020). Second, we shed light on the professional skills expected from newly
appointed management accountants by illustrating the importance of a tri-
partite blend of pure accounting, IT, and communication skills, along with
solid seniority often required for top management positions where a signifi-
cant level of responsibility and decision-making is involved (Kral et al.,
2021; Paulsson, 2012). Finally, our results speak to the literature on account-
ing and digital transformation by unveiling how the former is influenced by
the latter in terms of specific skill requirements in the modern workplace
(Goretzki & Strauss, 2017).

Additionally, our study features several practical implications. One im-
plication is that organizations can now more effectively approach the job
marketplace when it comes to recruiting management accountants, as they
now have a better understanding of the ideal modern profile for the profes-
sion (Hung et al., 2019). Similarly, organizations could invest in reskilling
already appointed management accountants to meet the skill set required for
the modern workplace. The above applies to potential future candidates as
well since they could use the empirical findings of our research as a blueprint
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for additional training in specific skills they deemed lacking in their profile
to become more marketable to future employers (Jakobsen et al., 2019). Fi-
nally, this study is relevant for higher education institutions and, more
broadly, for accounting educational programs, as it unveils the multifaceted
nature of modern-day management accounting jobs and the consequent need
for a more varied conceptual background featuring not only pure accounting
skills but also IT knowledge and interpersonal communication skills.

As with all LDA-based studies, the results should be interpreted with cer-
tain limitations (Culasso et al., 2023; Nielsen, 2022). First, topic modeling
allows for a “snapshot” of the current job marketplace, thus limiting the per-
spective. Future studies could employ a longitudinal approach to unveil how
management accountants have evolved by comparing data from multiple pe-
riods. Second, we purposefully attempted to include as many job postings as
possible by extracting data from different countries. While we took all the
precautions necessary to work with text originally elaborated in different lan-
guages, a certain degree of “human error” remains in the translation process.
Additionally, while LDA allows for the comparative study of management
accounting job postings, it cannot decipher the context in which words are
used. The above introduces some errors in the measurement, as the algorithm
could mistakenly group words referring to different topics due to their textual
proximity. A further set of limitations comes with the LDA algorithm itself.
One of its primary disadvantages is the assumption that topics and documents
are independent with one another, which is not always the case, thus resulting
in possible inaccuracies when it comes to comprehensively capture the topic
structure of a corpus. To expand upon the limitations of LDA topic modeling,
we suggest future research to combine textual analysis with the experience
of accounting professionals, possibly through a mixed, qualitative and quan-
titative approach. Alternatively, scholars could replicate the study with dif-
ferent topic models, such as the structural topic model (Roberts et al., 2019)
and the embedded topic model (Dieng et al., 2020).

A further limitation of the study comes with the perspective we employed
for the analysis. More specifically, since job descriptions are generally for-
mulated by the employer, our study is not able to rule out selection bias, as
the competencies and tasks explored in the study are dictated by the job post-
ings. Additionally, our research draws from the current job marketplace, thus
leaving out the point of view of already employed professionals, and features
postings biased by the current needs of companies, which may vary depend-
ing on their sector or their life cycle stage. Future research could expand upon
said limitations by exploring the perspective of management accountants
themselves, possibly through qualitative research, in order to gather further
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insights on the matter. In conclusion, our study features a few pathways for
future research. First, we presented a descriptive overview of how the distri-
bution of topics differs across countries. However, at this specific time, we
have minimal knowledge of the motives behind the emerging differences.
Future research could employ a cross-cultural approach to compare manage-
ment accountants’ profiles in multiple countries, including non-European na-
tions. Additionally, future studies could further explore the topic of sustain-
ability reporting and management accounting from a competency perspec-
tive to better understand the skills companies look for in newly appointed
management accountants or whether they prioritize sustainability “experts”
with a different background.
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Abstract

The aim of this paper is two-fold. First, it examines whether electric and gas utili-
ties use regulatory information for internal decision-making and control. Second, it
adopts an institutional lens to explore the extent to which the regulatory infor-
mation imposed by the Italian Regulatory Authority for Energy, Networks, and
Environment (ARERA) and used for decision-making and control influence the
management control systems (MCS) of electric and gas utilities.

Based on data from 33 questionnaires and eight complementary interviews with
Italian electric and gas utilities, findings reveal different behaviors according to the
size and operating activity of the firms. Large utilities and energy distributors use
regulatory information for performance monitoring, benchmarking analysis, and
investment prioritization strategies. On the contrary, small utilities and energy
traders produce the information solely for regulatory compliance and do not use it
in their day-to-day activities. Additionally, this study reveals that coercive pressure
stemming from the regulatory environment affected the MCS of energy utilities
either radically or incrementally. The findings underline the role of ARERA as a
driver for controlling and improving performance.
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1. Introduction

Management accounting systems (MAS) provide valuable accounting in-
formation that helps managers in the process of internal decision-making,
planning and control (Anthony, 1965; Simons, 1995; Otley, 2001; Zim-
merman, 2005; Ahrens and Chapman, 2007; Marchi, 2011; Marchi 2015;
Casas-Arce et al., 2022). The information provided by these systems is in-
strumental in performance evaluation, benchmarking, and monitoring anal-
ysis (Mia and Chenhall, 1994; Ferragina, 2007; Marchi, 2011). Moreover,
it contributes to generating knowledge within managerial work (Hall, 2010;
Presti et al., 2021). Despite the acknowledged importance of management
accounting information, there is a need for more research to understand its
use by managers (Hall, 2010; Casas-Arce et al., 2022), particularly within
the context of public utilities where studies are limited.

This paper addresses this gap by focusing on the Italian energy sector,
which is an interesting context to look at for two main reasons. First, the
privatization initiatives of the mid-1990s affected electric and gas utilities
leading to major changes in their financial and accounting information sys-
tems (Tsamenyi et al., 2006). Second, Italian electric and gas utilities are
directly impacted by ARERA requirements and therefore must produce ex-
tensive quantitative and qualitative accounting information for regulatory
purposes (hereafter, regulatory information). According to institutionalists
(DiMaggio and Powell, 1983), this put coercive pressure on the companies.
However, companies have different ways of responding to this pressure
(Oliver, 1991). They can either conform to the requirements by introducing
management accounting information and using it internally, or they can de-
couple by producing the necessary information solely for regulatory com-
pliance without utilizing it internally (Meyer and Rowan, 1977; Scott,
2001; Boxenbaum and Jonsson, 2017).

Against this background, this paper sheds light on whether Italian elec-
tric and gas utilities use regulatory information for decision-making and
control (RQ1). Coherently with prior studies (Conrad, 2005; Tillema, 2005;
Tsamenyi et al., 2006; Nor-Aziah and Scapens, 2007; Culasso et al., 2016),
the paper adopts an institutional lens to explore the extent to which the reg-
ulatory information imposed by ARERA and used for decision-making and
control influence the MCS of electric and gas utilities (RQ2).

The findings reveal different behaviors according to the size and operat-
ing activity of the firms. Large-sized utilities and energy distributors fully
conform with regulatory requirements by introducing management account-
ing information and using it to monitor their internal performance, conduct
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benchmarking analysis and make investment decisions. By contrast, small-
er utilities and energy traders adopt a passive compliance approach, indicat-
ing a divergence between formal structures and their actual behaviors. This
difference in behaviour may be due to the lower managerial culture that
characterize smaller firms (Busco et al., 2007) or it may result from differ-
ing viewpoints among energy traders who, unlike ARERA, prioritize indi-
vidual customer profitability.

The findings also reveal that those utility firms that use regulatory in-
formation for internal management purposes experienced a significant or
incremental influence on their MCS due to ARERA requirements. Specifi-
cally, these requirements affected their cost accounting systems and con-
tributed to the formation of internal routines, policies, and procedures. The
ARERA requirements also motivated these companies to continually moni-
tor their performance, facilitating efficient decision-making and continuous
improvements in their operations.

This paper contributes in two ways. First, it adds to the management ac-
counting literature by exploring whether electric and gas utilities use regu-
latory information for decision-making and control. To the best of my
knowledge, this paper is the first to explore the internal use of regulatory
information in the Italian energy industry. Second, this study enriches the
institutional management accounting research by showing that external
regulatory pressure has a radical or incremental influence on the MCS of
electric and gas utilities. The findings highlight the regulator’s role as a
driver of performance control and improvement within the energy industry.

This paper is structured as follows. The next section depicts the Italian
energy sector. Section 3 reviews the literature and describes the theoretical
framework. Section 4 explains the methodology. Section 5 and 6 describe
and discuss the findings based on the theoretical framework. The final sec-
tion concludes the paper and offers suggestions for further research.

2. The energy sector in Italy

As in many other countries, the Italian energy sector has been subject to
regulatory changes over the last twenty years. Originally, it was based on
large and vertically integrated monopolies. From 1962-1999, the state-
owned ENEL (Ente Nazionale per I’Energia Elettrica) became the incum-
bent monopoly for electric power in Italy, whereas the leading gas compa-
ny was ENI (Ente Nazionale Idrocarburi). The existence of incumbent
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companies resulted in inefficiencies, leading to a wave of privatization ini-
tiatives in the mid-1990s (Gilardoni, 2020).

The electricity and gas industry privatization began in 1999. Following
the European directives (96/92/CE, 98/30/CE), the so-called Bersani and
Letta Decrees were adopted with the aim of breaking down national mo-
nopolies and promoting competition (Luciani and Mazzanti, 2006). The
state-owned electric company ENEL was required to reduce its production
capacity from 80 to 50 percent, as “from 1.01.2003, no company is allowed
to produce or import, directly or indirectly, more than 50% of the total en-
ergy produced and imported in Italy” (D.Lgs. 79/1999, art. 8, comma 1).
Consequently, ENEL began a disinvestment process, and its capacity was
split into three generation companies: Eurogen, Elettrogen, and Interpower.
The same occurred in the gas sector, prompting the diversification of gas
importers and reducing the state-owned ENI’s dominance in the market
(Gilardoni, 2020). On the one hand, the European reforms of the 1990s
opened up the energy sector to market competition. On the other hand, in-
dependent authorities were introduced to control costs, monitor the quality
of the service, and ensure that the public interest was served. Thus, private
operators are allowed to generate and sell energy in the free market, while
local distributors and transmission companies are rate-regulated.

ARERA (Autorita di Regolazione per Energia, Reti e Ambiente) is the
Italian authority responsible for regulating and monitoring electricity, gas,
and, more recently, water and waste. The supervisory role of ARERA aims
to manage the trade-off between operators’ need for financial profitability
and consumers’ need for cost-effectiveness and adequate service quality.
Among its functions, ARERA defines tariffs for regulated activities and en-
sures compliance with regulatory requirements. It disposes of control, in-
spection, and sanctioning powers (Gilardoni, 2020). Recently, ARERA has
developed a reward/penalty system aiming to reward/punish firms that ex-
ceed/fail to achieve specific targets set by the authority.

ARERA requires electric and gas companies to produce quantitative and
qualitative documentation for regulatory purposes, generally containing
much more extensive information than those disclosed in annual financial
statements. The regulatory information requirements are mandatory. Some
of them affect all the actors involved in the energy chain, others are specifi-
cally addressed per field of activity (production, transport, distribution,
sale). The required information is compiled and uploaded by firms on the
web portal of ARERA and is not accessible to the public. However, every
year ARERA releases an Annual Report providing aggregate information
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about regulatory activities and the state of all public utility services of its
competence (electricity, gas, water, waste).

The main regulatory requirements include Accounting Unbundling, in-
vestments, operating costs, information about prices and quality of the ser-
vice. First, all electric and gas utilities must produce annual regulatory ac-
counts (Accounting Unbundling) consisting of (i) an income statement bro-
ken up by activity, (ii) a balance sheet broken up by activity, (iii) an ex-
planatory note describing the type of accounting tool used, and (iv) sup-
plementary physical and monetary measurements. Electric and gas utilities
must reclassify financials by differentiating costs and revenues deriving
from the electric/gas business from those unrelated to the energy sector and
then going into a more detailed segment classification. Smaller firms are
allowed to produce simplified regulatory accounts composed of income
statements broken down by activity type', as well as changes in tangible
and intangible fixed assets. It is worth noting that ARERA may introduce
changes in Accounting Unbundling reporting from year to year, requiring
firms to disclose extra information. All this information and more serves to
limit cross-subsidization between firms’ divisions and check if there are
any extra profits (TIUC, delibera 137/2016/R/com)

In addition, firms that provide infrastructure services, namely distribu-
tors and transport companies, must submit investments (Capex) and operat-
ing costs (Opex) incurred in the previous year and the preliminary ones for
the current year (delibera 568/2019/R/eel; 570/2019/R/gas). Conversely,
firms that provide service in free markets, namely energy producers and
traders, are required to disclose quarterly information about prices (per ac-
tivity, type of customer) and a distinguished list of cost components (supply
costs, grid connection charges, metering costs, renewable energy support
costs, general system charges, taxes) (delibera ARG/com 151/11).

The need for information rises beyond financial accounting data. Elec-
tric and gas utilities must provide ample non-financial information concern-
ing the quality of the service provided (punctuality of service, electrical
outages, gas losses) as well as customer-oriented data (unpaid ratio, churn
ratio, new customer acquisition rate, customer satisfaction). The above reg-
ulatory requirements are meant to foster transparency in public utility firms
(documento per la consultazione pubblicato da ARERA il 16 marzo 2006,
atto nr. 08/06).

I Accounting Unbundling is mandatory for electric and gas utilities with more than
100,000 customers. A simplified form is allowed for companies with less 100,000 customers
and 1,000-5,000 GWh of energy sold.
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3. Literature and theoretical framework

3.1. Managerial uses of accounting information

MAS provide valuable information that is primarily used by manage-
ment for decision-making and control (Anthony, 1965; Simons, 1995;
Zimmerman, 2005; Ahrens and Chapman, 2007; Marchi, 2011; Cinquini et
al., 2015; Marchi, 2015; Casas-Arce et al., 2022). The use of management
accounting information helps managers to make informed decisions and
manage uncertainty and complexity of events (Gordon and Narayanan,
1984; Chenhall and Morris, 1986). According to Marchi (2003), data alone
does not inherently have value, but rather value is generated through the
processing, organization, and contextualization of data, as well as its con-
nection to other relevant information. When interpreted and used proactive-
ly and intentionally by decision-makers, information becomes valuable
(Marchi, 2003). The importance of using MAS for decision-making has
grown due to increased market competition, technological advancements,
deregulation of economies, and privatization of state-owned companies.
Traditionally, MAS relied on historical internal data to monitor organisa-
tional performance. However, many organizations are adopting a more fu-
ture-oriented approach that incorporate both internal and external infor-
mation (Marchi, 2011).

MAS provide benchmarking and monitoring information to support
managers in identifying industry changes and competitors’ strategies and
implementing best practices and competitive strategies. More precisely,
managers use benchmarking information to compare their organization’s
metrics, such as price, costs, productivity, customer service, quality, and
profitability with those of competitors (Kaplan, 1983). This information
can inform strategic decision-making and help organizations maintain a
competitive position in a turbulent market (Mia and Chenhall, 1994; Fer-
ragina, 2007; Marchi, 2011; Mancini, 2016). Monitoring information is
used to “know what is going on” and gain feedback to formulate appropri-
ate strategies (Nicolo, 2013). By continuously monitoring key variables,
mangers can detect deviations from plans and past trends and perform a
thorough analysis of the causes and necessary interventions (Ezzamel and
Robson, 1995; Marchi, 2003; Marchi et al., 2003). The use of benchmark-
ing and monitoring information can also help to identify potential crises at
an early stage, facilitating strategic planning and the creation of conditions
for risk mitigation (Migliaccio and Arena, 2021).
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In addition to benchmarking and monitoring analysis, the information
provided by MAS is used for performance evaluation, measurement, and
target setting (Merchant and Van der Stede, 2017). Performance evaluation
is particularly important for companies with a divisional organisational
structure. This process involves the use of both financial and non-financial
information to measure performance. Financial metrics include profitabil-
ity-related indicators such as return on assets, return on sales, and return on
investments, while non-financial metrics relates to non-monetary qualita-
tive measurements such as customer satisfaction and product quality (Ab-
ernethy and Brownell, 1997). After evaluating performance, companies
typically set performance targets as part of the control process to encourage
continuous improvements. Setting targets provide a clear direction for the
organizations and motivates employees towards achieving specific goals
(Chenhall and Langfield Smith, 1998).

Another use of managerial accounting information is for organizational
learning and knowledge generation (Hall, 2010; Presti et al., 2021). Ac-
counting information plays a crucial role in developing knowledge within
the managerial work environment (Hall, 2010), and facilitate the creation of
policies, procedures, routines, and corporate culture. Additionally, it can
reveal problems that are not immediately apparent from everyday activities,
providing managers with valuable insights into what is happening (Simon
et al., 1954). For instance, Van der Veeken and Wouters (2002) noted that
information on estimated and actual costs was vital for senior managers to
understand which projects were causing problems.

Despite the acknowledged importance of management accounting in-
formation, there is a need for more research to understand its use by man-
agers (Hall, 2010; Casas-Arce et al., 2022), especially in the context of
public utilities where studies are limited. Among the few existing studies,
Wanderley and Cullen (2012) investigated the impact of privatization in
management accounting practices of a Brazilian electricity distribution
company. Their findings revealed that privatization led to changes in the
use of budget systems and management accounting information. Specifical-
ly, budgetary information and performance measurement systems were
adopted for decision-making purposes only after the company was privat-
ised. Other studies have also shown that privatization have driven changes
in accounting and financial information systems of electric and gas utilities
(Conrad, 2005; Tsamenyi et al., 2006).

Some papers focused on the role of management accounting practices in
improving organizational efficiency. For example, Barrios Alvarez (2021)
examined management accounting practices by a state-owned Colombian
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multi-utility. The study revealed that the accounting-budgeting-financial
planning triad was employed as a management accounting tool rather than
just a legal requirement. The authors concluded that management account-
ing practices actively contribute to enhancing efficiency within the organi-
zation, which is consistent with earlier research showing how public utili-
ties achieve greater efficiency through the application of management ac-
counting (Conrad, 2005; Nor-Aziah and Scapens, 2007). However, Sauk-
konen et al. (2018) outlined a number of constraints associated with the use
of management accounting information within an energy company. These
limitations include lack of managerial expertise in using management ac-
counting tools, limited reflections during managerial interaction, divergent
preferences among managers in using accounting information and process,
structures ignoring managerial viewpoints.

This paper differs from the above studies in two ways. First, instead of
examining how management accounting information has changed, it seeks
to explore whether electric and gas firms use the accounting information,
that have to submit as mandatory requirements to the regulatory authority,
for internal management purposes. Second, while prior studies have a sin-
gle-company focus, this research draws on evidence from the Italian elec-
tric and gas sector. The Italian electric and gas sector provides an interest-
ing setting because it requires firms to produce detailed quantitative and
qualitative accounting information for regulatory purposes that could also
be employed for internal management purposes. This gives rise to the first
research question:

RQ1: Do electric and gas utilities use regulatory information for inter-
nal decision-making and control?

3.2. Institutional theory and management accounting practices

This paper uses the theoretical lens of the New Institutional theory
(NIS) to explain the extent to which the regulatory requirements imposed
by ARERA and used for decision-making and control influence the MCS
of electric and gas utilities. The institutional perspective is particularly suit-
able in this case since the Italian energy industry is heavily regulated at Eu-
ropean and national level.

NIS view organizations as part of a broad inter-organizational network
and cultural system rather than as standalone entities (Scott, 1987; Scott
and Meyer, 1994; Selznick, 1996). Its fundamental tenet is that companies
operate in an ‘institutional context’ characterized by rules, norms, and be-
liefs that enforce socially acceptable organizational practices (DiMaggio
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and Powell, 1983; Barley and Tolbert, 1997; Oliver, 1997). Emphasis is
placed on the external environment (political, economic, cultural, techno-
logical, social) which exerts pressure on organizations affecting their or-
ganizational practices, including accounting practices. NIS is centred
around the notion of institutional isomorphism which posits that organiza-
tions face pressure to conform to a set of established norms, practices and
routines, resulting similar or isomorphic (Meyer and Rowan, 1977; Di-
Maggio and Powell, 1983; 1991). DiMaggio and Powell (1983) identify
three forms of institutional isomorphism: coercive, mimetic, and normative.
Coercive isomorphism refers to organizations adopting practices in re-
sponse to laws, rules, and regulations imposed by external regulatory bod-
ies or the state. Mimetic isomorphism occurs when organizations copy other
organizations they perceive as most successful or legitimate in their field.
Normative isomorphism refers to pressure exerted by professional training
institutions, such as universities and associations.

Organizations respond to external pressures in varied ways depending
on their available resources (financial resources, reputation) and their abil-
ity and willingness to comply with such pressures (Oliver, 1991). They can
either conform or decouple to varying degrees from the institutional field.
Oliver (1991) identified five organizational responses to institutional pres-
sure, including acquiescence, compromise, avoidance, defiance, and ma-
nipulation. Institutional theorists suggest that organizations may not always
align their daily operations with the institutional pressure they face (Meyer
and Rowan, 1977; Scott, 2001). Firms may comply with such pressure to
present an image of efficiency and rationality to external parties as ‘a cere-
monial response’ but without actually applying the information internally
(Abernethy and Chua, 1996). Institutional theorist refers to this contrast be-
tween formal structures and actual practices as ‘decoupling’ (Meyer and
Rowan, 1977; Scott, 2001; Boxenbaum and Jonsson, 2017). More specifi-
cally, decoupling can be tight coupling, loose coupling and counter-
coupling depending on the level of consistency between formal structures
and actual behaviors (Orton and Weick, 1990; Lukka, 2007). Tight cou-
pling is typical of rational decision-making, while institutional complexities
may require loose coupling. Counter-coupling involves contradictions
amongst communication, actions, decision-making and organizational legit-
imacy.

The institutional approach has grown in popularity as a means of ana-
lyzing management accounting practices (Scapens, 1994; Granlund and
Lukka, 1998; Goretzki et al., 2013; Quagli and Francioli, 2021). Lately, it
has been adopted to provide an understanding of management accounting
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practices within public service organizations (Collier, 2001; Conrad, 2005;
Tillema, 2005; Tsamenyi et al., 2006; Nor-Aziah and Scapens, 2007; Leot-
ta and Ruggeri, 2012; Culasso et al., 2016; Macchia, 2021). Collier (2001)
found that financial management reforms were implemented in a UK local
police force in response to institutional demands for better effectiveness.
The authors suggested that NIS theory is a useful theoretical framework to
analyze how the police force handled external pressure. Conrad (2005) ana-
lyzed organizational and management control changes brought by privati-
zation in the UK’s largest gas company. Similarly, Tsamenyi et al. (2006)
found that the interplay between the regulatory environment, market forces,
and intra-organizational power relations influenced the accounting and fi-
nancial information systems of a leading electric company in Spain. In an-
other study, Nor-Aziah and Scapens (2007) analyzed a Malaysian public
utility and observed that over time budgets caused conflict between opera-
tion managers and accountants. As a result, budgets became loosely cou-
pled to other organizational activities. Leotta and Ruggeri (2012) adopted a
hybrid institutional perspective to explain how performance measurement
systems changed in response to normative pressure to increase efficiency in
healthcare organizations. Similarly, Culasso et al. (2016) adopted a hybrid
institutional theory to explore whether utility firms have integrated enter-
prise risk management into their management accounting practices.

Coherently with prior contributions, this paper uses the theoretical lens
of the institutional theory to understand the extent to which regulatory re-
quirements imposed by ARERA and used for decision-making and control
influence the MCS of energy utilities. Thus, this paper addresses the second
research question:

RQ2: To what extent do regulatory information imposed by ARERA and
used for internal decision-making and control influence the MCS of
electric and gas utilities?

4. Methodology

Data for this paper is gathered through an online survey and follow-up
interviews. The survey method is particularly suitable for exploratory stud-
ies (Zikmund et al., 2013). Interviews were conducted to complement the
survey and ensure a comprehensive exploration of the research topic.

The questionnaire is organized to primarily collect information regard-
ing (i) the use of regulatory information for decision-making and control
and (ii) the influence of regulatory requirements on the MCS of the electric
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and gas utilities that use regulatory information for decision-making and
control. The questionnaire particularly focuses on the internal use of Ac-
counting Unbundling, operating costs, investments, and price data, which
are the main accounting information that electric and gas utilities must pro-
duce for regulatory purposes. For the identification of the regulatory re-
quirements, reference is made to the ARERA website at the time of the in-
vestigation. Management control is an internal process that is managed and
used for internal purposes within a company (Marchi, 2011). In this con-
text, a holistic view of control is adopted rather than focusing on just one
aspect (Malmi and Brown, 2008).

The survey includes dichotomic, closed, and open-ended questions. For
some questions, respondents can choose multiple answers and add extra el-
ements. Additionally, the questionnaire includes some general questions
related to the main characteristics of respondents. As part of the survey, re-
spondents are given the option to indicate the name of their company and
their availability for an interview on the research topic. The length of the
questionnaire sections is carefully considered placing the easiest questions
at the start and the end to reduce the effects of errors (Andrews, 1984).
Moreover, each possible answer is distributed randomly throughout the
questionnaire to avoid possible biases. The questionnaire is evaluated and
pilot-tested with two experienced academics and one expert in the field to
obtain suggestions and improve its face validity.

Based on prior research (Lukka and Granlund, 1996), management ac-
countants of middle-sized and large firms were chosen as the target group
of this study since these firms have systematic cost accounting systems and
are expected to utilize information for managerial purposes. Management
accountants are the leading providers and interpreters of management ac-
counting information (Wagenhofer, 2006). An initial list of 396 firms was
obtained from the AIDA database (Bureau Van Dijk)>. Out of the 396 utili-
ty firms, 324 had an available mailing address. On 12 April 2022, an email
was sent to these firms containing a link to the online survey asking them to
address the email to the Management Control office. The respondents were
encouraged to participate in the survey and informed that they could re-
ceive a summary of the results if they wished. An invitation with a link to
the survey was also posted on LinkedIn.

2 | identified active Italian companies (1%t April 2022) belonging to the energy industry
(ATECO 2007 code 3511-3513-3514-3521-3522-3523) with annual revenue greater than 10
million EUR.
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Survey responses are collected from 12 April to 30 June 2022, with an
email invitation sent on 12 April 2022, and two reminders sent on 21 April
and 6 June 2022 as a follow-up procedure (Dillman, 2011). Of 324 emails,
33 returned with delivery problems due to invalid email addresses. In total,
291 valid invitations were sent. A number of 40 questionnaires (13.75%)
returned correctly completed, but only 33 questionnaires (11.34%) were
useable.’ The final response rate compares well with those reported in pre-
vious studies (Robinson et al., 2010; Nowotny et al., 2022).

To complement the survey findings, follow-up semi-structured, in-depth
interviews were conducted with a group of respondents who expressed their
willingness to contribute further to the research (Boyce and Neale, 2006).
Specifically, eight participants volunteered to participate in an interview by
indicating their availability in the survey. Small numbers of interviews are
particularly suitable when the research has an exploratory character (Farneti
and Guthrie, 2009; Gates and Langevin, 2010; Barone et al., 2013). Inter-
views were conducted online via Microsoft Teams from June 2022 to Sep-
tember 2022, each lasting approximately 35 minutes. To maintain confiden-
tiality, the interviews were transcribed and coded. Interviews allowed for
in-depth discussions with survey participants, providing more ample re-
sponses compared to the online survey (Rubin and Rubin, 1995).

Table 1 offers an overview of the respondents’ characteristics. Most of
them are involved in the sale of energy (61%). Regarding size, in terms of
sales revenue, most of respondents can be classified as large companies.

Table 1 - Respondents characteristics

N %
Panel A: Operating activity
Distribution 13 39.39
Trade 20 60.61
Total 33 100.00
Panel B: Size (sales revenues)
10-50 EUR million 12 36.36
> 50 EUR million 21 63.64
Total 33 100.00

3 1 excluded 5 LinkedIn questionnaires from firms with revenue under 10 million EUR
and kept the questionnaire from the Group controller of a firm that had sent 3 responses.
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5. Results

5.1 Use of regulatory information for decision-making and control

This section focuses on the internal use of regulatory information among
electric and gas utilities. According to the findings, nearly 70% of respond-
ents use regulatory information for decision-making and control, whereas
30% state that they do not use the information produced for ARERA inter-
nally but rather follow a “tick box™ approach to comply with the require-
ments. However, a more varied picture emerges according to the size and
operating activity of the surveyed firms (Table 2).

Large-sized firms are more likely to utilize internally the information
produced for ARERA compared to smaller utilities (76.2% versus 58.3%).
Looking at the operating activities, I found that regulatory information is
predominately used by energy distributors (92.3%) compared to energy
traders (55%). Pearson’s Chi-Square and Fisher’s exact test confirm these
results at a 5% significant level (degree of freedom=1, p-value < 0.05).

Table 2 - Use of regulatory information for decision-making and control

By Size By Operating Activity
Total ) o
Large Medium Distribution Trade
N % N % N % N % N %

Yes 23 69.7 16 76.2 7 583 12 923 11 55.0
No 10 303 5 23.8 5 41.7 1 7.7 9 45.0
Total 33 1000 21 1000 12  100.0 13 100.0 20  100.0

Respondents are classified by size and operating activity. ‘Large’ includes companies with
more than 50 EUR million in sales revenue. ‘Medium’ includes firms with 10-50 EUR mil-
lion in sales revenue. ‘Distribution’ includes firms that distribute electricity/gas, while
‘Trade’ includes companies that sell electricity/gas.

When asked how electric and gas utilities used the regulatory infor-
mation internally, the results suggest that, above all, utilities use regulatory
information for performance monitoring and benchmarking analysis. Spe-
cifically, they use the data generated for ARERA to monitor their own per-
formance internally and compare it against the benchmarks established by
the regulatory authority. Based on this analysis, energy utilities may revise
their existing internal decisions or make new ones to meet or exceed ARE-
RA’s expectations. Some examples follow:
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“We see how we perform on the performance indicators that ARERA deems
most important and internally with a continuous feedback loop say ‘if ARERA
is asking for that indicator is because in the future it wants to change the tariff
regulation. So, let us shift the focus from Capex to efficiently driving opera-
tional costs.” (Firm 11)

“We use regulatory information to compare our performance to ARERA’s tar-
gets and educate ourselves on what ARERA expects from us in terms of ac-
countability and cost-efficiency. We then adjust our internal decisions to meet
or exceed ARERA’s expectations.” (Firm 28)

According to respondents, performance monitoring and benchmarking
analysis is particularly relevant because ARERA adopts a reward/penalty
regulation scheme to assess the economic performance and service quality
of energy utilities compared to the established targets. Under this system,
companies with good/poor performance incur significant financial prof-
its/losses. The potential for adverse consequences (financial losses) moti-
vates utilities to implement monitoring control systems in order to limit
risks and prevent possible punishments from the authority:

“We use performance measurement to track our adherence to the KPIs set by
the authority. Our team of experts employ simulation models to predict ex-ante
premiums or penalties that could impact our cash flows.” (Firm 15)

Also, Firm 19 states:

“Our goal is to receive recognition from the authority. By internally analyzing
the regulatory information and examining our KPIs, we identify opportunities
to improve our processes and earn economic rewards.”

Additionally, the respondents highlighted the importance of feedback in
facilitating their monitoring of investments, which are a key driver of value
in this specific industry. By receiving feedback, electric utilities can rectify
errors, resulting in better performance and identify opportunities to enhance
efficiency and effectiveness in investment prioritizations. For example:

“Once we prepare the information for ARERA, we see how things are going
and say, ‘This year we did really bad. Here it has deteriorated 100%. We have
not invested enough in this area. Why?” Then we call the responsible and have
a meeting to choose an appropriate strategy.” (Firm 20)
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“If we are not too efficient in terms of kWh consumption, then we decide to
make investments that go in the direction of energy efficiency.” (Firm 21)

Smaller utilities and energy traders tend to adopt a more passive ap-
proach. They often view regulatory information as a compliance require-
ment and do not use it for internal analysis. As one respondent noted:

“For us, it is pure compliance. We do not use regulatory information for inter-
nal analysis. Our analysis focus on other issues. We have organized ourselves
to provide the information requested by the authority, but, internally, it is not
used.” (Firm 13)

The main issue these firms highlight is that some regulatory information
requirements (e.g., arrearage in final customers) are requested by ARERA
at a level of detail and aggregation that differs from those used in their
MAS. This can make it difficult for smaller firms to effectively use regula-
tory information for internal management purposes. Moreover, there may
be a discrepancy between ARERA and the utility firms’ viewpoints, with
ARERA requesting a large amount of data to monitor the whole market,
whereas energy traders prioritize their own customer profitability.

“Sometimes the way the information is (dis)aggregated is not very meaningful
for our specific situation.” (Firm 9, 12)

“ARERA does not take into account any deferment payment agreements with
customers that are currently overdue. It only requires us to report the amount
that should have been collected and the amount that went into arrears.” (Firm
13)

Finally, when asked about which regulatory information requirement is
reputed as most beneficial for their internal needs, the survey revealed that
large utilities (78%) and energy distributors (93%) find Accounting Un-
bundling and investment reporting to be essential for their internal deci-
sion-making and business operations. Conversely, energy traders place
more importance on price data (68%).

5.2 Influence of regulation on the MCS of electric and gas utilities

Survey results reveal that the top factors affecting the MCS in energy
utilities are regulatory pressure (42%), followed by forward-looking culture
and awareness (33%) and technology advancement (18%). On the side of
internal factors, respondents indicated the importance of being able to ap-
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propriately use and interpret accounting data. As prior studies have shown
(Quagli, 2004; Cadez and Guilding, 2008; Goretzki et al., 2013; Avallone
et al., 2015; Culasso et al., 2016), forward-looking information is critical
for enabling management accountants to make informed strategic decisions.
Almost all managers surveyed underlined the crucial role of planning and
control in the energy industry given its uncertain and volatile nature. On the
side of external factors, participants pointed to the growth in ARERA re-
quirements as one of the main factors affecting their MCS.

This section focuses on the impact of ARERA requirements on the MCS
of electric and gas utilities. Survey results indicate that almost all firms that
use regulatory information for decision-making and control have been af-
fected by ARERA requirements (91.3%) independently of their size and
operating activity (Table 3). This conclusion is supported by Pearson’s Chi-
Square and Fisher’s exact test (degree of freedom of 1 and p-value greater
than 0.05). Table 3 shows that these companies have experienced either an
incremental (61%) or a radical influence (30%) in their MCS resulting from
complying with ARERA requirements. The influence of ARERA was
found to be predominately incremental for medium-sized electric firms.
Only two firms (9%) reported no influence from regulatory pressure, likely
due to their pre-existing managerial culture that prioritized the use of in-
formation for decision-making and control within their organization.

Table 3 - Influence of ARERA requirements on the MCS of energy utilities (only
firms that use information for decision-making and control)

By Size By Operating Activity
Total

Large Medium Distribution Trade

N % N % N % N % N %

Significant 7 30.4 6 37.5 1 14.3 6 50.0 1 9.1
Incremental 14 60.9 8 50.0 6 85.7 4 333 10 90.9
No

2 8.7 2 12.5 0 0.0 2 16.7 0 0.0
influence

Total 23 100.0 16 100.0 7 100.0 12 100.0 11 100.0

Respondents are classified by size and operating activity. ‘Large’ includes companies with
more than 50 EUR million in sales revenue. ‘Medium’ includes firms with 10-50 EUR mil-
lion in sales revenue. ‘Distribution’ includes firms that distribute electricity/gas, while
“Trade’ includes companies that sell electricity/gas.

52

Copyright © FrancoAngeli This work is released under Creative
Commons Attribution - Non-Commercial - NoDerivatives License.
For terms and conditions of usage please see:
http://creativecommons.org



Do electric and gas utilities use regulatory information for decision-making and control?

When asked how the ARERA requirements have influenced their MCS,
electric and gas utilities reported that they had to overhaul their cost ac-
counting systems and introduce more sophisticated accounting tools to
meet specific reporting requirements (i.e., Accounting Unbundling). To
comply with regulation, companies have revised their chart of accounts and
modified their reporting systems to align them with the regulatory require-
ments. As one respondent noted:

“Accounting Unbundling requirements helped us to speed up the creation of a
cost accounting system and management reporting forms.” (Firm 31).

The main changes mentioned include the segmentation of costs and “pe-
riodic adjustments of cost centre allocations” (Firm 12). Indeed, coercive
pressure is put on more detailed classifications, with a shift from the seg-
mentation of costs into activities towards a more granular segmentation into
smaller business segments. As a result, energy utilities implemented cost
accounting systems with enough flexibility to accommodate variations in
demands. According to survey respondents, their cost accounting systems
embed cost control and techniques capable of supporting strategic decisions
that “go hand in hand with ARERA requirements” (Firm 15). As noted by
four of the respondents:

“We had to constantly adapt our cost accounting systems to regulatory ac-
counting requirements.” (Firm 2)

“We modified our cost accounting systems by setting up changes in accounting
attributes and inserting detailed items to comply with the regulation.” (Firms 5,
10)

“ARERA requirements are numerous and spread over the year. They frequently
evolve with new requests or changes to the existing ones, affecting our MCS
significantly.” (Firm 9)

Another relevant influence was at the organizational level. Energy utili-
ties reported that regulatory requirements have contributed to creating new
routines, policies, and procedures within the work environment (Firm 27).
Despite the administrative burdens associated with producing information
for regulatory purposes, respondents noted that the systematic nature of
ARERA requirements has improved efficiency in day-to-day activities.
Two respondents commented that:
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“It is a fact of internal education. If we did not have to deliver data every year
to ARERA, we probably would not have worried about creating structures that
know where to put their hands.” (Firm 20)

“Much of the information we produce for ARERA is reused from other depart-
ments, so knowledge sharing and coordination are essential here.” (Firm 12)

Companies also argued that regulatory pressure has had a positive im-
pact on their performance by promoting a learning process. This is because
ARERA requires them to report a number of indicators and imposes finan-
cial penalties in case of poor performance/service quality. As a result, they
are stimulated to steadily monitor these indicators and create a feedback
loop that helps them improve. Respondents underlined the role of ARERA
in driving performance control and improvement through systematic regu-
latory requirements. Firm 20 provides an example:

“ARERA requires us to report on service continuity indicators such as the
number and duration of interruptions during the outage event and imposes fi-
nancial penalties for electric losses. This incentivizes us to continuously moni-
tor these indicators and creates a feedback loop that help us improve.”

6. Discussion

The paper proceeds analyzing the findings through the theoretical lens
of the NIS theory. This theoretical perspective suggests that the use of
management accounting information can be viewed as an organizational
response to external institutional pressure, indicating evidence of isomor-
phism and decoupling (Meyer and Rowan, 1977; DiMaggio and Powell,
1983; Scott, 2001). This section first identifies the regulatory institution
that exerts pressure on the electric and gas industry. Then, it analyses the
organizational responses, including convergence and divergence between
formal structures and actual internal behaviors.

In the Italian energy sector, ARERA (the regulatory authority) repre-
sents the primary source of institutional pressure aimed at evaluating and
monitoring the performance (in terms of economic and service quality) of
electric and gas utilities through the introduction of a reward/penalty sys-
tem and by continuously demanding information for regulatory purposes.
To comply with the requirements, energy utilities face coercive pressure
from ARERA (DiMaggio and Powell, 1983; Dacin et al., 2002), which was
influential in the use of management accounting information for decision-
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making and control and in shaping the MCS of energy utilities. Coercive
pressures from the regulatory environment include detailed segmentation of
costs and revenues by activities or smaller business units, as well as the
achievement of performance targets aimed at improving firms’ efficiency.

Looking at the organizational responses, it emerges that 70% of the sur-
veyed firms fully conformed to ARERA requirements by introducing man-
agement accounting information and using it for internal purposes. These
firms responded to regulatory pressure by developing corresponding inter-
nal accounting structures and using the information for benchmarking anal-
ysis, performance monitoring and evaluation. This conformity can be con-
sidered institutional isomorphism (DiMaggio and Powell, 1983; Boxen-
baum and Jonsson, 2017). As described earlier in the paper, the firms re-
vised their chart of accounts and their cost accounting systems in a similar
manner and were motivated by regulatory pressure to monitor their perfor-
mance against ARERA’s targets, identify underperforming areas and priori-
tize investments accordingly. These firms were proactive actors (Oliver,
1991). The systematic ARERA requirements led to standardized procedures
within these organizations, resulting in increased efficiency. The data also
suggest that the information generated for ARERA was used by other de-
partments within the energy companies. As noted by Firm 20, “in this case,
having well-organized structures that know where to put their hands and
share their knowledge is essential.” This is an example of how regulatory
coercive pressure can indirectly lead to the creation of a shared organiza-
tional knowledge (Busco and Scapens, 2011).

However, firms exercise discretion in responding to institutional pres-
sures, as noted by Oliver (1991). Episodes of divergence between formal
structures and actual practices have been identified in the Italian energy
sector. Accordingly, 30% of respondents produced the necessary infor-
mation solely for regulatory compliance and did not use it in their day-to-
day activities, suggesting a loose coupling phenomenon (Meyer and Ro-
wan, 1977; Oliver, 1991; Scott, 2001; Boxenbaum and Jonsson, 2017).
These firms complied with the institutional context and their constituents
but left their actual routines largely unchanged (Westphal and Zajak, 2001).
Institutionalist theorists suggest that this dichotomy between the institu-
tional environment and actual behaviors may arise from a divergence be-
tween institutional and managerial viewpoints (Meyer and Rowan, 1977,
Scott, 2001; Scapens, 2006). This might explain the resistance of energy
traders to adopt management accounting information for internal purposes,
as revealed by the survey and interviews. As Firm 12 stated “ARERA has
regulatory priorities to ensure efficiency in public utility services protect-
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ing the interests of all operators and users, whereas we are focused on our
individual profitability.” Another possible explanation for the resistance
could be the scarcity or lack of a managerial culture, particularly among
smaller utilities, which may not fully perceive the potential benefits of us-
ing management accounting information (Busco et al., 2007; Lavia Lopez
and Hiebl, 2015).

From the overall findings it emerges that ARERA requirements played a
crucial role in motivating organizations to use regulatory information for
internal management purposes. However, the formal requirements alone are
not sufficient to ensure the adoption of institutional practices in daily rou-
tines (Collier, 2001). It is therefore fundamental to cultivate a managerial
culture to facilitate the embracement of institutional practices into day-to-
day activities.
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7. Conclusions

This paper has investigated whether Italian electric and gas utilities use
for internal management purposes the accounting information that they
have to submit as mandatory requirements to the regulatory authority
(ARERA). It adopted the theoretical lens of NIS to understand the extent to
which the regulatory information imposed by ARERA and used for internal
management purposes influenced the MCS of energy utilities.

Based on data from 33 questionnaires and eight follow-up interviews,
findings unveil that large-sized utilities and energy distributors comply
with regulatory requirements and use the information for decision-making
and control. These companies were stimulated by ARERA requirements to
use the information for performance control, benchmarking analysis and
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prioritization investment strategies. The regulatory (coercive) pressure in-
fluenced their cost accounting systems either incrementally or radically,
and contributed to the creation of internal routines, policies, and procedures
as well as to the development of a loop learning process, encouraging firms
to continuously monitor their performance.

Smaller utilities and energy traders produce the information solely for
regulatory compliance and do not use it in their day-to-day activities, sug-
gesting a tendency to loosely couple formal structures and internal behav-
iors. This may be attributed to the lower level of managerial culture that
characterize smaller firms, which may not perceive the benefits of using
managerial accounting information or may lack the resources and capabili-
ties to implement it effectively (Busco et al., 2007; Lavia Lopez and Hiebl,
2015). Additionally, differing viewpoints between managerial and institu-
tional perspectives may also contribute to the passive compliance approach
(Hopper and Powell, 1985).

This paper contributes to the management accounting literature in two
ways. First, it extends prior literature on the managerial use of accounting
information by public utilities. To the best of my knowledge, this article is
the first to explore the internal use of regulatory information in the Italian
energy industry. Second, it contributes to the institutional management ac-
counting research by showing that regulatory (coercive) pressure affects the
MCS of electric and gas utilities either radically or incrementally.

Future research could enrich the existing literature by examining the use
of regulatory information in other regulated context such as water utilities.
Additionally, it could be interesting to explore whether and to what extent
utility firms influence the regulatory process of ARERA by participating in
consultations. Moreover, in addition to firm size and type of operating ac-
tivity, future studies could focus on other specific firm characteristics, such
as ownership. This would allow to examine the behaviour of private utili-
ties, in comparison to their state-owned counterparts, in using regulated in-
formation to make decisions.
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Appendixes
Appendix A. Survey questionnaire*

Part 1 - General Information

Company name (optional):

ANSWEL: L.t

Operating activity:

Answer: Production/distribution/transport/sale; electricity/gas

Your role in the company:
ANSWET: ..t e

1. How many employees work in your company's Management Control depart-
ment?
ANSWET . . e

2. What are the primary objectives of your company’s Management Control de-
partment? (Please select up to three boxes)
Answer 1: Facilitating accurate cost calculations within activities; 2: Controlling cost
efficiency; 3: Supporting strategic and policy decision-making; 4: Conducting cost-
benefit analysis to guide operational choices; 5: Assessing the profitability of invest-
ments before implementation; 6: Informing tariff decisions; 7: Other (please specify)

3. How has your company's management control system evolved in the last ten
years?
ANSWET ..ttt e e e

4. Which department is responsible for producing documentation for ARERA?
Answer 1: Financial Reporting; 2: Planning and Control; 3: Finance; 4: Regulatory
Affairs; 5: Other (please specify)

5. How many human resources are involved in producing documentation for
ARERA?
ANSWEL Lo

6. How much time does it typically take to produce documentation for ARERA?
ANSWEL . Lo

4 The survey was administered in Italian to the management accountants.
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Do electric and gas utilities use regulatory information for decision-making and control?

Part 2

7. Does your company’s Management Control department use ARERA infor-
mation requirements for decision-making and control?
Answer 1: Yes; 2: Yes, to some extent; 3: No; 4: Other (please specify)

8. How does your company Management Control department use the information
produced for ARERA internally?
Answer 1: To evaluate and make decisions about productivity-enhancing investments; 2:
To make strategic pricing decisions; 3: To improve cost-effectiveness; 4: To prevent
penalties; 5: Other (please specify)

9. Which type of information prepared for ARERA does your company Manage-
ment Control department find most useful for decision-making and control?
Answer 1: Accounting Unbundling; 2: Operating costs; 3: Investments; 4: Price data;
5: None of the above; 6: Other (please specify)

10. Describe the main reasons why you repute the selected type of information as
the most relevant.

ANSWEL . Lo

11.To what extent has the ARERA information requirements influenced your
company’s management control system?

Answer 1: Significant influence; 2: Incremental influence; 3: No influence; 4: Other
(please specify)

12. What are the most significant changes that have been made to your company’s
management control system in the last five years as a result of the ARERA in-
formation requirements?

ANSWET. .t

13. What is your opinion about how the ARERA information requirements have
impacted your company’s internal accounting systems?
Answer 1: Positive opinion; 2: Negative opinion; 3: Neutral; 4: Other (please specify)

14.1f you are interested in discussing the questionnaire topics in more detail
through a short interview, please provide your e-mail address below.
ANSWEL . i
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Appendix B. Interview topic list.

Use of ARERA regulatory requirements: do you use ARERA regulatory require-
ments for internal purposes? Were they used before becoming mandatory? If yes,
how are they used and for what type of analysis? Please provide examples.

Influence of ARERA requirements on MCS: have ARERA requirements influ-
enced your company’s MCS? If yes, how have the MCS been impacted? Please
provide examples.

Which of the following statements best describe your situation:

a. We do not use ARERA requirements at all, and only produce the information
because we are obliged to.

b. We did not use regulatory information for internal purposes in the past. ARE-
RA requirements have stimulated us to use them.

c. We already use regulatory information internally. ARERA requirements in-
creased the level of detail.

d. We already use regulatory information internally. ARERA requirements have
not impacted us at all.
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Abstract

The EU/2014/95 Directive represents a point of discontinuity in corporate report-
ing which has produced several effects on corporate practices and communication.
Corporate control systems also had to be updated to include financial and non-
financial issues such as environmental, social and governance (ESG) issues within
the control and reporting mechanisms. Integrated data management can represent a
crucial tool for managing the changes in progress and improving performance. This
study aims to investigate the relationship between integrated data management and
corporate reporting by assessing whether the Directive has had an impact on the
implementation of integrated systems. The analysis of two virtuous cases in the
field of sustainability reporting, as well as a public interest entity, highlights the
effects of the Directive on corporate control and data management. The findings
suggest different effects on companies with different sustainability reporting expe-
rience. The study has theoretical and practical implications contributing to the lit-
erature about integrated data systems and sustainability reporting.

Keywords: Integrated data systems, Corporate reporting, Management control,
Non-financial information, Directive EU/2014/95

1. Introduction

The increasing attention posed to sustainability issues combined with the
growth of the economy, organizations and society recalls the investigation of
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the sustainable development goals (SDGs) (Abhayawansa and Adams, 2021;
Bebbington and Unerman, 2020; Marchi, 2020a; Molinari et al., 2021). Aware
of the importance and contribution of companies in achieving the goals set by
the 2030 Agenda, governments aim to increase corporate accountability in so-
cially responsible behaviour (La Torre et al., 2018; Lakshan et al., 2021). Thus,
corporate reporting represents a fundamental tool to give an external account of
one’s practices to stakeholders and institutions (Lombardi, 2021; Lombardi et
al., 2022).

In Europe, Directive 2014/95/EU (NFRD) represented an important step
within corporate reporting as it required Public Interest Entities (PIEs) to report
non-financial information annually (Leopizzi et al., 2019). Intending to increase
the accountability of companies, the European Commission updated NFRD in-
troducing the Corporate Social Responsibility Directive (CSRD) which includes
important additions and changes by 2023 (Breijer and Orij, 2022). The new fea-
tures include the increase in companies required to report non-financial infor-
mation, the obligation to publish such information in the management report, as
well as greater digitization and standardization of information (European
Commission, 2021).

Transparent and clear information by companies requires the implementa-
tion of measurement and control system (Marchi, 2020b). Within the IT sys-
tems, the company is able to manage its data and performance in an integrated
manner. Integrated data management is a useful means for creating corporate
value as it enables management to be able to reduce information asymmetries
(Mazzara et al., 2022). New technologies support management and the pro-
cessing of ever-increasing amounts of corporate information (Galeotti et al.,
2016). Some companies, for example, are using new technologies such as artifi-
cial intelligence or data analytics to improve business performance (Paolini,
2022). Few scholars have studied the topic of integrated data management
(Mazzara et al., 2022).

This work aims to investigate the relationship between integrated data sys-
tems and corporate reporting systems to evaluate whether the NFRD Directive
has favored the implementation of integrated data systems. From the analysis of
multiple case studies, we explore the general effects of NFRD/CSRD on corpo-
rate reporting and company organization and integrated data management. The
results show the effects of the legislation on several levels. In terms of changes
to the control and responsibility processes, moving on to disclosure and ending
with the implementation of information systems to support management control
and decisions. The study analyses the best practices of two Italian public interest
bodies belonging to the industrial sector.
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The motivation behind this research arises from the necessity to gain a deep-
er understanding of how companies are integrating sustainability into their deci-
sion-making procedures. First, the trend towards sustainability reporting and the
increasing demand for transparency have made it necessary for companies to
integrate data from various sources to provide a more comprehensive view of
their environmental, social, and governance performance. Second, integrated
data systems can provide greater efficiencies in data collection, management,
and reporting, resulting in cost savings and improved accuracy. Finally, there is
a growing recognition that sustainable development is not only essential for the
long-term survival of companies but is also necessary to address global chal-
lenges such as climate change and social inequality. Therefore, the development
of effective integrated data systems and corporate reporting can help companies
make informed decisions that balance economic, social, and environmental con-
siderations, contributing to a sustainable future.

We choose to employ the qualitative methodology of case studies as it pro-
vides a distinctive opportunity to meticulously examine intricate and specific
situations. This approach facilitates an in-depth understanding of integrated data
systems, encompassing their processes, challenges, and organizational dynam-
ics. As a result, it offers valuable insights and comprehensive knowledge in this
field of study.

The next section reviews and discusses the literature. Section 3 describes the
method, while the results are presented in Section 4. Section 5 and 6 shows
findings, contributions and implications.

2. Literature review

2.1 Changes in corporate reporting system

The corporate reporting system aims to support the decision-making pro-
cess such as the definition of the actions to be developed (Marchi, 2009). The
reporting system takes on a broader meaning incorporating documents and re-
ports intended for communicating dynamics and performance to the stakehold-
ers (Pavan, 2019). There are different types of corporate reporting systems, each
of which serves a specific function. They can be classified according to whether
they are reports intended for external or internal subjects of the company. This
type of reporting typically includes the preparation of financial statements such
as balance sheets, income statements, and cash flow statements, which provide
a snapshot of the company’s financial health. Financial reporting systems are
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crucial for investors and creditors to make informed decisions about investing in
or lending to a company.

Internal reporting systems involve the communication of information be-
tween different departments and levels of management within a company.
These reporting systems typically include performance reports, sales reports,
and other data that help managers make informed decisions about the compa-
ny’s operations. Internal reporting systems are essential for maintaining efficient
operations and ensuring that managers have the information they need to make
effective decisions (Marchi and Trucco, 2017).

The connection between company performance and the interests of the ex-
ternal stakeholders is also retrieved in the need to communicate companies’ re-
sults (Capurro et al., 2020). Sustainability issues must be integrated both inter-
nal and external reporting systems (Galeotti et al., 2022). Regarding the first as-
pect, scholars have begun to investigate the effects of sustainability in control
tools. For example, some studies have investigated sustainability budgeting
(Roth, 2008) or material and energy flow cost accounting systems (Jasch, 2009).
Other studies have focused on new external reporting models. Pressures from
stakeholders have led companies to disclose qualitative and quantitative infor-
mation in addition to the mandatory accounting information included in the an-
nual report. These different reporting models have integrated those that already
exist. The architecture of the new models has contributed to increasing infor-
mation capacity, providing the tools to disclose ESG information.

Dedicated standard setters create frameworks to guide companies in report-
ing sustainability information and deciding which stakeholders to turn to. Com-
panies can choose whether to use, the SASB standard to primarily address in-
vestor groups or, follow the guidelines of the Global Reporting Initiative (GRI)
to disseminate more wide-ranging information and involve all categories of
stakeholders (Lombardi, 2021). Interest was also shown in the reporting model
proposed by the International Integrated Reporting Council (IIRC). This model
provides for the integration of typical financial data and ESG matrix data into a
single report. Additionally, other frameworks, guidelines and standards exist,
such as the Climate Disclosure Standards Board (CDSB), Carbon Disclosure
Project (CDP), Gruppo di Studio per il Bilancio Sociale. The EFRAG is also
developing the European Sustainability Reporting Standard along the logic of
the ESG factors such as ESRS1 “General principles”. ESRS2 “General, strate-
gy, governance and materiality assessment disclosure requirements”.

In this context, national and European regulators have not remained silent
observing the changes taking place in the economic context (Leopizzi et al.,
2020). Instead, they tried to grasp the needs of the different actors. The NFRD
was created with the intent of the European regulator to increase the accounta-
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bility of companies by raising awareness of the issues of sustainability and sus-
tainable development (La Torre et al., 2020). This directive has shown only the
minimum content that public interest entities had to report. Starting from 2017,
large companies had to publish a non-financial statement containing infor-
mation about the environment, social issues, employees, the fight against cor-
ruption and human rights.

The transition from voluntary disclosure models to mandatory disclosure
models has attracted the attention of scholars to evaluate the effects produced by
the law. Most studies have focused on reporting by evaluating any changes in
quantity or quality. The studies agree on highlighting an increase in the amount
of information to be reported (Korca and Costa, 2020; Venturelli et al., 2017).
This was also caused by the requests introduced by the Directive which obliged
companies to approach issues not previously discussed (Leopizzi et al., 2020).
Differently, conflicting opinions were found regarding the quality of the disclo-
sure (Agostini et al., 2022; La Torre et al., 2020). A natural continuation of the
NFRD is the CSRD which acts as a tool to overcome the limits of the previous
version.

Among the goals set by the CSRD is the attempt to standardize reporting
and greater integration between purely financial and ESG information (Breijer
and Orij 2022). The new features include the obligation to include the non-
financial statement in the management report, a symbol of integration with the
financial statements. This approach can be considered in agreement with that
adopted by the International Sustainability Standards Board (ISSB) which pro-
vides for a deep integration within the same document of financial and non-
financial information, following the approach already provided by the Integrat-
ed Report of the IIRC. Therefore, the new requests of the CSRD could lead to
new changes in the organization and the business processes.

Although several studies have concerned the effects of the Directive, differ-
ent organizational and management control areas are still unexplored. There is
little evidence regarding the control and data management systems that appear
to be at a time before the preparation of sustainability reporting.

2.2 Integrated data management

Recent events such as the recent Covid 19 crisis have made companies
more aware of changing and updating their management practices (Wang et
al., 2023). These events have also emphasized on the need for data integra-
tion. This need had already been underlined in previous years by business
and management scholars. Scholars argue that only the adaptation of data
management systems would allow an adequate representation of company
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dynamics and the relationship between management and result measures
(Castellano, 2011).

The quality, timeliness, and accuracy of the information provided by in-
tegrated data systems are crucial for effective and efficient decision-
making. integrated data systems should be based on multidimensional vari-
ables, including financial and non-financial variables, and causal relation-
ships between strategic factors such as objectives, operations, activities, re-
sources, and skills. The systems should also allow for the monitoring of
dynamic environments. In addition, there is a need for information integra-
tion for social control that incorporates relational control, particularly in
cases of external sharing of business objectives.

Integrated data systems can also play a crucial role in integrating environ-
mental, social and governance ESG aspects into different business processes
and functions. Regulators and stakeholders pay increasing attention to the prac-
tices and communication of ESG aspects. ESG information must be periodically
monitored, measured and managed before being reported (Marchi, 2020b). In-
tegrated data systems support the monitoring and evaluation of non-financial
results such as sustainability performance. Furthermore, an integrated manage-
ment system is necessary to achieve a more comprehensive and interactive ap-
proach to sustainability management, and to avoid thematic gaps or inefficien-
cies in operational resources (Nawaz & Kog, 2018). Integrated data systems al-
so provide the management with useful data used for the preparation of strate-
gies and prospective plans as well as annual sustainability reports (Asif &
Searcy, 2014). Although scholars have highlighted the strengths of the imple-
mentation of such systems, it is noted that integrated systems are associated
with increases in costs and management difficulties (Bomheuer et al., 2020).
Therefore, these changes are currently the preserve of large companies only.

Due to technological progress and new digital tools, the scientific debate is
animated by discussions regarding the use of these new technologies and new
techniques for integrated data management functions to performance measure-
ment (Mazzara et al. 2022). Scholars assume the new technological means as
fundamental to improving performance as they allow for the extraction and pro-
cessing of an increasing amount of data. The use of new technologies (e.g. arti-
ficial intelligence, blockchain, big data, internet of things) in the management
and processing of information allows for better management of data which is
transformed into information to support corporate management (Galeotti et al.,
2016). The use of IT solutions is directed to increase efficiency, especially at the
operational levels and intervening on routine activities. With the growth of
managerial skills, information systems acquire different importance. Its applica-
tion of it has increased the potential of accounting data to support business deci-
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sions (Marchi and Mancini, 2009). Some scholars have highlighted the power
of Big Data by proposing a framework that could be used by companies to inte-
grate historically and forecast sustainability data together with corporate data,
adopting decisions oriented towards the development of responsible and eco-
nomically successful operations (Himéldinen & Inkinen, 2019).

However, scholars have also highlighted some critical issues, such as the publi-
cation of few studies on the implementation of integrated data management sys-
tems requiring revision of the organizational structure and intellectual capital as
well as the contribution of top management (Mazzara et al., 2022; Paolini,
2022). Therefore, the research question is as follows:

RQI: Has the NFRD had an impact on integrated information systems?

3. Methodology

To answer the research questions, an analysis of multiple case studies was
conducted (Yin, 2009). The latter is a qualitative method used by accounting
and management scholars to analyze complex phenomena, such as integrated
data management (Marchi, 2011). A qualitative methodology was used since
this method gives importance to aspects that quantitative methodologies do not
allow to be enhanced, such as the organization-specific level (Caputo et al.,
2017). Several studies have used this method to study the integration of sustain-
ability into business dynamics (Molinari et al., 2021).

Multiple case studies involve the examination of multiple cases, each of
which is considered a separate entity, and the identification of patterns across
cases (Flynn et al., 1990). This approach is particularly useful when the phe-
nomenon of interest is complex and cannot be adequately explained by a single
case. By studying multiple cases, we can identify common points, differences,
and underlying causal mechanisms across cases, which helps to develop a more
comprehensive understanding of the phenomenon under investigation. Further-
more, this method allows to the mitigation of some risks of generalisability of
findings from that single case (Parker & Northcott, 2016).

The two cases analyzed were chosen from the list of companies obliged to
report the non-financial statement according to Directive EU/2014/95 according
to the Commissione Nazionale per le Societa e la Borsa (Consob) list. To ad-
dress our research question, we analyzed two companies that are significantly
different from each other. Company A operates in the industrial sector, while
Company B is in the healthcare sector. Furthermore, we deemed it important to
evaluate the effects of the Non-Financial Reporting Directive (NFRD) on com-
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panies with different approaches to sustainability reporting. On one hand, Com-
pany A has extensive experience in sustainability reporting and managing ESG
data and information, having voluntarily published reports before 2016, making
them one of the few virtuous companies. On the other hand, Company B began
communicating ESG information with the introduction of the NFRD, and is
therefore gaining experience in this field.

To reduce the risks and objectivity issues we have combined different data
ranging from interviews to documents, articles and websites. A semi-structured
interview was conducted in Italian language with members of the company's
management and here translated by the authors. Moreover, a comprehensive in-
terview questionnaire was formulated through a meticulous brainstorming exer-
cise, where all plausible questions related to the research question were docu-
mented. Subsequently, the questions were refined and revised to eliminate any
superfluous elements, and the scholarly literature was referred to ensure the
question list was exhaustive and pertinent to the study.

To ensure the reliability of the data, the interview involved all the authors
and was fully recorded and transcribed. Regarding data analysis, two research-
ers carried out the coding of the records to minimize elements of subjectivity
and ensure the impartiality of the process. A content analysis was therefore car-
ried out in order to identify elements of similarity or dissimilarity regarding the
topics investigated. To support the researchers, the NVIVO 12 software was
used in the coding and analysis phase. Finally, a Word cloud was performed as
a synthesis of the analysis process. It allows you to visually highlight the key-
words resulting from the interview. The authors translated the answers from the
interviews.

Table 1 — Main data source

Data Source Type of data Use in the analysis

Semi- Interview with | Gaining insights into the concept of integrated

structured ESG directors | data systems in a corporate context; comprehend-

interviews Company A: 60 | ing the organizational implications and the impact
min on integrated data systems brought forth by the

Interview with | NFRD.
directors of Com-
pany B: 50 min

Internal Internal documents | Mitigating the risks associated with the rhetoric of
documentation the observations and enhancing the data gathering
process through the collection of additional in-
formation.
Public Companies’ web- | Enhancing the credibility of interview-based nar-
documentation | sites and docu- | ratives through support, integration, and cross-
ments referencing
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4. Results

Results reflect the growing trend of companies acknowledging the im-
portance of ESG factors and taking steps to integrate them into their decision-
making processes. Companies are making progress in incorporating ESG fac-
tors into their operations; there is still room for improvement in terms of setting
specific targets and measuring progress. It also highlights the challenges that
companies may face in developing and implementing ESG metrics and targets,
as well as the need for a long-term commitment to sustainability.

The comparison between the two cases shows how the two companies ana-
lyzed responded in different ways and at different times. Both companies have
decided to adopt IT data collection systems. This aspect symbolizes that there is
awareness of the relevance of these systems within corporate management and
control. This affirmation is confirmed by what was answered by Company A:

“[...] It is currently unthinkable to be able to understand ESG phenomena without
the implementation of systems that support you both in the collection and in the
analysis[...]”

Furthermore, it was also pointed out that:

“For the more structured companies it wasn’t particularly dramatic. As early as
2016 we had set up an IT data collection system that collected the Group’s data,
with the same rules for all. We published the data with the financial data (we were
the third company to publish the DNF).”

The system implemented has facilitated the data collection process, bringing
various advantages also at a strategic and organizational level. The system
adopted allows for the standardization of the process along the entire value
chain. Such systems were also needed to unify information for all of the com-
pany's locations around the globe.

The same cannot be claimed regarding data management and control sys-
tems of Company B. It argues that:

“We are implementing year-on-year metrics to measure ESG factors, although we
are still having difficulty defining some targets. [...] We started a process 4 years
ago and we plan to conclude it in the coming years”

The firm argued that over the years they have achieved the goals they had
planned in terms of ESG metrics. The support of qualified personnel (such as
the entry into the company of the new Chief Sustainability Officer and other
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collaborators with experience on ESG issues) has been instrumental in acceler-
ating this implementation. The Company A has equipped itself with an integrat-
ed system to integrate financial and ESG information.

“The applications are different but we have control points where there is data that is
collected in two different flows. We have specially created control points.”

It implies that the company has established a system to ensure that the data
collected is accurate and reliable, which is crucial for effective decision-
making. By having control points, the company can track data flows and identi-
fy any discrepancies or errors, enabling them to take corrective actions prompt-
ly. Furthermore, this mechanism makes it possible to assign responsibilities to
specific subjects and to trace the person responsible in the event of an investiga-
tion.

Otherwise Company B:

“The systems do not interface. We have created a separate module that does not in-
terface with other systems.”

From the discussion with company B it emerged that they are aware that the
implementation of such systems can represent another important step towards
the full integration of sustainability in the business. Although over the years the
company has achieved increasingly significant results in the field of measure-
ment and control of ESG phenomena in relation to the reporting obligations of
the NFRD, it is not yet ready to bring innovations also in the field of data man-
agement.

This made it possible to use this data to integrate ESG information into dif-
ferent assessments and into different internal and external reporting systems.
Through an integrated data system for the company A it is possible to complete
the analyzes in different areas:

“[...] risks, budgets, impairment, innovation and technology plans. [...] we have al-
so added ESG criteria on evaluations on initiatives to be allocated internally or de-
veloped externally. [...] If sustainability is not integrated in all areas, it is not possi-
ble to have a forward-looking perspective”

Emphasis is still placed on control systems. IT systems and digitization are
important as they facilitate the work of management control. However, in order
to govern the changes taking place and so that innovative tools can contribute to
the efficiency of processes, the company must increase its intellectual capital.

74

Copyright © FrancoAngeli This work is released under Creative
Commons Attribution - Non-Commercial - NoDerivatives License.
For terms and conditions of usage please see:
http://creativecommons.org



Aligning Integrated Data Management with Corporate Reporting

“More than digitization, it all starts with a control system that the company must
equip itself with. You can do it by running Excel files, but if you want to do it well,
you can do it using IT applications. However, there must be a reader (natural per-
son) who must have the sensitivity to interpret and evaluate the information.”

Indeed, Company A has envisioned various applications of new technolo-
gies, harnessing the computational power of tools such as artificial intelligence
(AI). Al is utilized to proactively identify any inefficiencies and mitigate envi-
ronmental impacts. Furthermore, data intelligence tools and big data analytics
have been employed to conduct a supplementary examination of impact
themes, thereby enhancing the assessments of material topics resulting from
management-stakeholder engagements.

5. Discussion

The case studies highlighted that corporate reporting is based on perfor-
mance measurement and data management systems. These systems allow on
the one hand to carry out an accurate internal control and on the other hand to be
able to disclose truthful information in step with the new needs of stakeholders.
The centrality of control is confirmed by Figure 1 which shows the Word Cloud
created using the answers obtained during the interview. The control is the most
relevant keyword (“‘control”).

Figure 1 — Word Cloud
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Control can be more effective if supported by integrated data management

m rm igl
perspective
systems. Integrated data systems can be key to integrating sustainability into all
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business functions and levels (Molinari et al., 2021). Next to the word control,
we noticed how “planning”, “indicators” and “internal” are among the most
used words. Integrated data systems are necessary to be able to consider ESG
aspects also within corporate planning and strategies.

The digitization of processes and new technologies can provide companies
with modern tools to manage the challenges that ESG aspects pose. Integrated
data management compared to more rudimentary tools has the advantage of be-
ing able to measure and control the phenomena along the entire value chain and
with standardized information for all company functions. Furthermore, compa-
nies that have internally implemented an integrated data management system
could receive benefits from the updating of the Directive and the entry into
force of the CSRD. By providing for the inclusion of the non-financial state-
ment in the management report, an integrated system would facilitate commu-
nication between the two interdependent spheres (financial and non-financial).
In particular, it could be a strategic choice for companies to develop Sustainable
Enterprise resource planning systems (S-ERP). The S-ERP systems have the
function of integrating data relating to sustainability along the entire value chain
(Chofreh et al., 2014). As a holistic solution, such systems support businesses to
provide and process comprehensive sustainability data (Chofreh et al., 2020).

The information integration supported by the new technological systems,
however, requires the development of corporate human capital. It is good to
specify how new technologies support decisions but do not replace them. Fur-
thermore, the employees must be equipped with the necessary skills to imple-
ment systems of this type and subsequently understand and interpret the infor-
mation outputs.

However, it should be noted that this is an important step towards which
even companies with less consolidated foundations in terms of management,
control and communication in the ESG area must strive. The analysis of two
companies obliged but with different experiences and maturity has found that
the integration of sustainability and systems is a process that needs its time.
Therefore, the introduction and updating of the Directive is to be welcomed as it
is a factor that is accelerating the changes within companies to welcome ESG
values with greater awareness and accuracy.

6. Conclusions, limitation and future research

This study aims to investigate the relationship between integrated data sys-
tems and corporate reporting. Specifically, the study evaluated the potential ef-
fects of NFRD on data management. The importance placed on the issue of sus-
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tainability by the actors of the economic system is to modify the model of value
creation (Adams, 2017). Several scholars have stressed the need for an integrat-
ed risk and performance management approach to increase opportunities for
shared value and to achieve short and long-term objectives consistent with the
paradigm of sustainability and sustainable development (Marchi, 2020b). In this
perspective, the NFRD and the CSRD want, through reporting, to sensitize an
increasing number of companies to adopt sustainable behaviors. Consequently,
the companies had to make investments and changes on several levels to equip
themselves with a technical and organizational structure suitable for reporting
ESG information. Social and environmental sustainability must be managed
within the company system before being reported externally.

The companies that have decided to integrate sustainability within their cor-
porate functions have equipped themselves with new tools to manage the
amount of information. The results of this work highlight the effects produced
by NFRD on two Italian companies. NFRD, in its first version, has accelerated
the changes especially in the management and business processes. On the side
of integrated data management, the results differ from the state of maturity of
the company regarding ESG issues. The company with the most experience in
terms of sustainability has long since launched a process of management and
integration of ESG data. Companies that have only recently embarked on the
process of more accurate measurement and management of ESG facts. It was
underlined how necessary an integrated information system is for greater com-
pleteness and correctness in the measurement and analysis of corporate perfor-
mance. The best practice analyzed seems a necessary factor to include ESG is-
sues in the internal and external reports.

The study has theoretical and practical implications. Regarding the first as-
pect, this work contributes to the literature on integrated data management and
sustainability reporting (Paolini, 2022; Wang et al., 2023). This study aims to
investigate the relationship between the integration of integrated systems and
reporting systems. The results show that integrated data management is also a
necessary aspect of collecting and processing qualitative and quantitative infor-
mation. Moreover, the study provides new evidence on the internal effects of
non-financial reporting regulation. The study confirms some implications at-
tributable to the NFRD and provides new evidence about the function of quality
control and information transparency. Integrated data management, also sup-
ported by new technologies, increases the timeliness and accuracy of infor-
mation.

The study also has practical implications. The research provides insights into
the importance of adopting an integrated approach to data management and re-
porting and highlights the benefits of doing so. Companies can streamline their
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processes, reduce costs, and improve the accuracy and reliability of their sus-
tainability data. Additionally, an integrated approach can help companies to
identify and manage risks, improve their decision-making processes, and en-
hance their reputation and stakeholder trust. However, the comparison of the
results referring to the two case studies showed that the implementation of such
systems for smaller companies requires more time due to the high financial and
organizational costs.

NFRD initially had some positive implications in terms of data manage-
ment, but these implications have not been entirely satisfactory. Since the
Commission has decided to intervene in the digitization of reporting through the
CSRD, the regulators can use these results in order to evaluate whether to inter-
vene also to stimulate the integration of data to favour the integration of sustain-
ability.

The present study is not without its limitations. Firstly, the sample consists
of companies within a single country limiting the generalizability (Parker &
Northceott, 2016). This could limit the generalizability of the findings to compa-
nies in other countries or regions with different legal and regulatory frame-
works. Different cultural, social, and economic factors may affect the imple-
mentation of integrated data management and corporate reporting in other con-
texts. Furthermore, the sample size of the study was relatively small, which may
limit the representativeness of the cases analyzed. It is possible that some other
companies or industries have different experiences and challenges related to in-
tegrated data management and corporate reporting that were not captured in this
study. Also, the study focused mainly on the perspectives of company repre-
sentatives and did not include the views of other stakeholders such as investors,
regulators, or civil society organizations.

There are also opportunities for future research. Future research could ex-
pand the sample size and include companies from various countries and regions
to better understand the effectiveness of integrated data management and report-
ing practices. Finally, future research could also explore the potential of emerg-
ing technologies, such as blockchain and artificial intelligence, in facilitating
integrated data management and reporting practices.
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Abstract

In recent years, the digital revolution has impacted the entrepreneurial system glob-
ally, forcing companies to review their business models, products, and services value
proposition. Companies must implement digital technologies in production pro-
cesses to exploit new opportunities. This requires investing in machinery and devices
and acquiring new knowledge.

The national and European economic system mainly comprises Small and Medium-
Sized Enterprises (SMEs), characterized by low managerial skills and undercapital-
ization, which may hinder the required investments in information technology.

In Italy, the digital transition is constrained by the structural limits of its conservative
entrepreneurial fabric. However, the recent pandemic crisis has accelerated this dig-
ital transition process. More and more companies have invested in R&D to increase
the production process's automation level and improve their digital capabilities.
Literature has been widely investigating the impact of the pandemic crisis on the
innovation process of SMEs adopting different perspectives.

The study aims to answer the following research questions (RQs).

RQ1: Which main foci can be identified in literature facing the impact of COVID-
19 on the SMEs’ innovation process?

RQ2: Which new needs arose during the pandemic fostering digitalization?

To answer RQ1, a Structured Literature Review (SLR) is adopted (128 studies iden-
tified on the SCOPUS database).

To answer RQ2, a qualitative methodology is used based on direct observation of
two Italian firms
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1. Introduction

The irreversible digital transformation inherent to the entire socio-eco-
nomic system, representing the current culmination of technical and scien-
tific progress that has been taking place for over two centuries, is identified
as ‘Industry 4.0’ (Lombardi et al., 2021). There are two phenomena around
which the technological scaffolding of Industry 4.0 is built: digitization and
the Internet of Things (IoT) (Marchini et al., 2019; Dicuonzo et al., 2021;
Cappelli and Cavallini, 2021; Alhalalmeh, 2022). Digitization consists of
converting reality into data through machines, which no longer need human
input since the algorithms on which they are based allow them to derive the
information to react to specific stimuli. IoT is the machines’ ability to con-
nect to the outside world and each other, communicating, thus transmitting
the data generated. Compared to previous ones, the fourth industrial revolu-
tion is characterized by the quest for both production and society to be max-
imally connected (Nielsen and Montemari, 2021). Although Industry 4.0
technologies can improve enterprise performance, several studies point out
that the process of transformation and adaptation is arduous for SMEs, un-
derlining the challenges they may face in adopting digital technologies (Cal-
darelli et al., 2016; Cupertino et al., 2018). The national and European eco-
nomic system is mainly composed of SMEs, and this concentration affects
the speed, efficiency and effectiveness of the digital transaction process. In-
deed, they are characterized by structural limitations that make them more
vulnerable, like low financial resource availability and lack of specialized
knowledge (Dong and Men, 2014; Cesaroni and Sentuti, 2015; Culasso et
al., 2022). Insufficient working capital, poor managerial training, and rough
strategic use of forecasting planning and control methods affect SMEs’ in-
novativeness (Ferraris et al., 2017). Innovation is the only way for SMEs not
to succumb to the pressure that processes, such as globalization and digitali-
zation, have provoked. Digitalization is essential to survive in a market of
increasing unpredictability, fuelled by the shortening of product lifecycles
and the demand for extreme product customization (Hofmann and Riisch,
2017; Kamal et al., 2020). On the other hand, the disadvantaged position to
which the new context relegates SMEs endorses this gap between large and
small companies and between European and Italian SMEs (Klein and
Todesco, 2021). In Italy, the digital transition is held back by the structural
limits of its entrepreneurial fabric and by a radical attachment to tradition
(Cortesi, 2004). The recent pandemic crisis has accelerated this digitaliza-
tion, and in Italy, more and more companies have invested in R&D to im-
prove their digital capabilities and increase the automatization of the
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production process (Lombardi, 2021; Fissi and Grazzini, 2021). As a result,
the basic level of digitalization of Italian SMEs up to 2019 was below the
European average (European Commission, 2020), whereas in 2021, the situ-
ation was reversed (European Commission, 2021). These results suggest a
direct impact of the pandemic crisis on implementing new digital technolo-
gies in Italian SMEs.

Literature has been widely investigating the impact of the pandemic crisis
on the innovation process of SMEs adopting different perspectives.

In light of this, the study aims to answer the following research questions
RQ).

RQ1: What main foci can be identified in literature facing the impact of
COVID on the SMES’ innovation process?

RQ2: What new needs arose during the pandemic fostering digitaliza-
tion?

The authors carried out a Structured Literature Review (SLR) (Paoloni
and Demartini, 2016), a literature classification widely used in business stud-
ies to classify them according to four lenses: Article Focus, Research Area,
Geographic area, and Research method. The present work considers 128
studies among articles, conference papers, book chapters and books identi-
fied on the SCOPUS database by searching “innovation”, “SMEs*”, and
“COVID”. In light of the findings, the authors focused on directly observing
two Italian firms, representing future broader and deeper research pilot cases.

The analysis confirms the pandemic crisis’s positive impact on corporate
digitization, noticing a more intense use of the technologies already present
and the acquisition of other digital tools in response to new needs. It emerges
that the primary needs arising from the deployment of COVID-19’ are flex-
ibility, security and connectivity. Notwithstanding these emerging needs, our
analysis showed that digital progress in companies is closely related to the
business model adopted. The results also reveal that companies active in the
same sector may sometimes show opposing development needs depending
on the characteristics of their business models. Therefore, the new technolo-
gies to be implemented and the digitization processes to be undertaken are
also different in responding to opposing needs.

The work is structured as follows. Section 2 contains a context analysis;
section 3 defines the research methodology used by the authors; section 4
answers RQ1; section 5 exposes the findings derived from the pilot case stud-
ies. Section 6 contains the discussion and concluding remarks, outlining the
implications of the work and declaring its limits.
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2. Context analysis

The national and European economic system predominantly comprises
SMEs. This concentration can incisively mark the speed, efficiency, and ef-
fectiveness of the digital transaction process. While the flexible structure of
SMEs and the high concurrence of the environment in which they orbit can
encourage the small entrepreneur to pursue the search for new knowledge,
on the other hand, the low managerial capacity, exacerbated by a chronic
undercapitalization of the structure, hinders small entrepreneurs from invest-
ing in integrated information systems to support management, or in the ab-
sorption of highly skilled human capital (Corbetta and Mazzola,1989; Cen-
tazzo, 2002). However, the recent pandemic has accelerated this digital tran-
sition process. Even in Italy, more and more companies have invested in
R&D to increase the production process’s automation level and improve
their digital capabilities (Lombardi, 2021; Fissi and Grazzini, 2021).

To prepare a comprehensive analysis of the context, the authors consid-
ered two main indicators’ trend: the Digital Economy and Society Index
(DESI)!, and the Digital Intensity Index (DII).

The analysis compared the above-mentioned reports refering to 2020 and
2022

In the analyses proposed in the 2020 edition, a 2019 updated snapshot of
the state of digitalization of Italian companies is depicted, compared to the

! Digital Economy and Society Index (DESI) is thus a synthetic index to measure the
progress of EU Member States toward a digital economy and society, based on a set of indi-
cators considered relevant for assessing the implementation of the Digital Agenda for Europe.
DESI consists of five main dimensions, which together represent over 30 indicators.

The five dimensions are: Connectivity: how widespread, fast and reliable broadband and
ultra-broadband is in each EU country. Human capital/Digital skills: the digital skills of the
population and the workforce Internet use: the use of the Internet in everyday activities, from
reading the news to banking and shopping. Digital technology integration: how companies
integrate key digital technologies such as e-invoicing, cloud services, e-commerce, etc. Digi-
tal public services: e.g. public administration digital services and digital health.

2 Digital Intensity Index (DII) measures the availability at the enterprise level of 12 dif-
ferent digital technologies. The 12 technologies considered are: the use of the Internet for at
least 50 percent of people employed; the use of Information and Communication Technology
(ICT) specialists; the application of fast broadband (30 Mbps or higher); the implementation
of mobile Internet devices for at least 20 percent of people employed; the creation of a Web
site or homepage; the equipping of the Web site with sophisticated features; use of social
media; sharing electronic supply chain management data; use of Enterprise Resource Planning
(ERP) software packages; focus on Customer Relationship Management (CRM); e-commerce
sales representing more than 1 percent of total sales; and, finally, business-to-consumer (B2C)
web sales constituting more than 10 percent of total web sales.
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European situation. This study focused on the SME sector, highlighting a
significant under-digitalization of Italian SMEs compared to the European
average.

In the DESI 2020 report, Italy ranks 25th out of twenty-eight EU member
states, ahead of only Romania, Greece and Bulgaria. Specifically, it is the
variable “human capital” that causes a drastic lowering of Italy’s level of
digital competitiveness, ranking Italy as last compared to all other European
countries, only 42% of people (between 16 and 74 years old) possess basic
digital skills against a European average of 58% and a peak in Germany of
70% (DESI, 2020).

The Italian position does not improve if considering the “integration of
digital technologies” dimension, registering, even in this case, an average
well below the European one that sees the country in 22nd place out of
twenty-eight.

Similarly, when analyzing the report proposed by Eurostat in the Digital
Intensity Index (DII) 2020, which measures the entrepreneurial availability
of twelve different digital technologies, Italy ranks twenty-first, revealing
that about 40% of Italian companies would have made modest investments
in digital technologies, owning less than three of the twelve technologies
monitored (DII, 2020).

Specifically, about 82% of firms with at least ten employees are at a “low”
or “very low” level of ICT adoption, not being co-involved in more than six
of the activities considered; the remaining 18%, on the other hand, perform
at least 7 of the 12 functions, ranking at “high” or “very high” levels of dig-
italization.

It emerges that firm size and organizational complexity align with the
varying firms’ digitalization level, which also differs in the type of technol-
ogies implemented. Italian firms with at least one hundred employees base
their digitization process predominantly on the use of technologies such as
the mid-to-high-level cloud, the workforce’s use of computers and mobile
devices, and the presence of ICT specialists. On the contrary, more advanced
technologies, such as robotics, Big Data, or 3D printing, are mainly used by
companies that have already implemented the aforementioned innovative
tools; therefore they can boast of a higher level of digitalization (DII, 2020).

PMI LAB, a national observatory that investigates digital transformation
processes in the vast landscape of Italian SMEs, in an analysis conducted in
2019, highlights the areas mainly interested in digitalization in the pre-pan-
demic period: internal organization and customer service and care.

This situation, however, has changed in the post-pandemic scenario
(DESI, 2022; DII, 2022).
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At the end of a year that saw the grounding of the first projects and the
missions of the PNRR, the most conspicuous recovery and resilience plan
among those adopted at the European level, Italy's overall position in the
DESI improved, ranking 18th out of the 27 member countries (20th in 2021,
and 24th in 2020, when the index was still based on the Europe of 28 includ-
ing the United Kingdom).

However, the human factor is what mainly penalizes our country: com-
pared to 2019, Italy still ranks third-last in Europe, with more than half of its
citizens missing basic digital skills (46% of Italian citizens possess them,
against a European average of 54%).

At the same time, only 15% of Italian companies provide ICT training to
their employees, 5% below the EU average.

The situation is quite different about connectivity, where Italy climbed
the rankings from 23rd to 7th in one year, with a score of 61.2, against a
European average of 59.9.

Italy’s position also improved with regard to the integration of digital
technologies, where our country ranks 8th in Europe, gaining two places
compared to 2020.

The performance of our SMEs is good, most of which have at least a basic
level of digital intensity (60%, above the EU average of 55%), with signifi-
cant differences compared to the other Member States (from 86% in Sweden
and 82% in Finland to 25% in Bulgaria and 22% in Romania).

Thanks to legislative interventions, 95% of Italian companies use e-in-
voices. The country also scores well in adopting cloud services, with 52% of
enterprises using it (above the EU average of 34%).

The use of ICT technologies for environmental sustainability is also rel-
atively widespread in Italian companies, although lower than the EU average
(60% against an EU average of 66%). The use of Big Data is low (used by
9% of Italian firms compared to an EU average of 14%), as is the use of
Artificial Intelligence-based technologies (6% of Italian firms compared to
an EU average of 8%). E-commerce adoption increased between 2020 and
2021, reaching 13% but remaining below the EU average (18%).

The analysis of the DII 2022 confirms substantial progress in enterprises'
digitization, including Italian SMEs, 70% of which register for basic-level
digitization.

The composition of the DII changes yearly to update current trends, hence
the comparison between 2020 and 2022 can not be homogeneous. Indeed,
the 12 targets of the DII 2022 are considerably oriented towards ICT security,
to the detriment of some of the targets of the DII 2020 (e.g. use of ERP
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systems, CRM systems, sophisticated cloud services), which would be just
as crucial for defining the level of digitization of enterprises.

However, Italian SMEs show the most significant progress on the param-
eter of employee internet access for work purposes (49%). And on the use of
remote business systems (73%), at least 3 ICT security measures (74%), and
broadband access (83%) also show comforting numbers.

Concerning online sales, the 2022 figures do not show any improvement
in the share of companies involved, but only in the values exchanged: 13%
of SMEs made online sales for at least 1% of total turnover (down from
12.7% in 2021) against 17.9% of European SMEs. However, among Italian
SMEs doing e-commerce, the percentage of turnover achieved online as a
percentage of the total rose from 9.4% last year to 13.4%. In general, 18.3%
of Italian companies with at least 10 employees made online sales (the Eu-
ropean average is 22.8%).

3. Methodology

To answer the RQ1, the authors resorted to an SLR (Serenko, 2021; Pao-
loni and Demartini, 2016), a more and more popular methodology in busi-
ness studies (Rocco et al., 2023; Dal Mas et al., 2023), that requires a rigid
protocol based on its validity (Petticrew and Roberts, 2008) and reliability
(Yin, 2009) and a strict description of how the process happened. The authors
extracted the results from the SCOPUS database, considered the most com-
prehensive database (Del Vecchio et al., 2022; Paoloni and Manzo, 2023).
The starting string was TITLE-ABS-KEY (“innovation” AND “SMEs*”
AND “COVID”). The research was carried out on 29 March 2023 and 253
studies resulted, but the sample was further reduced by imposing additional
filters. As for the type of documents, only articles, books, book chapters, and
conference proceedings (Paoloni et al., 2020b) were considered (namely 221
of the original set). In addition, to overcome linguistic problems (Mauro et
al., 2017), the authors selected only the papers in English (220). Further-
more, as the SLR wanted to maintain an economic perspective, the authors
focused on two research areas: Business, Management and Accounting; and
Economics, Econometrics and Finance (128 results). Figure 1 shows the
sample selection process (Paoloni and Manzo, 2023; Paoloni et al., 2020a).
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Figure 1 - The sample selection process

Papers extracted from SCOPUS with the string
TITLE-ABS-KEY (winnovation» and «sme*» and «covids)

INITIAL
IDENTIFICATION [

Total number of papers identified
No.253

[ Limited to «Articlen, «Book», «Book Chapter», and «Conference Papers type ]

Total number of papers identified
No.221

[ Limited to «English» language ]

SCREENING t

Total number of papers identified
No.220

Limited to «Business, Management and Accounting» and «Economics,
Econometrics and Finance» research areas

Total number of papers identified
No.128

Source: Authors’elaboration

As previously mentioned, SLR requires the application of a valid
framework. The present study uses the one Paoloni and Demartini (2016)
introduced and classifies the papers according to four lenses: Article Focus
(A), Research Area (B), Geographical Location (C), and Research Method
(D). To answer our RQI1, findings will focus only on the article focus
analysis. However, the complete review is attached in Appendix
(www .sidrea.it/impact-pandemic-crisis).

To reply RQ2, the authors focused on the direct observation of two Italian
firms, representing the pilot cases of a future broader and deeper research.
The research uses a qualitative methodology particularly suitable when the
analysis examines in-depth events of operational reality, attempting to ex-
plain “how” and “why” a given phenomenon occurs and explaining the
causal links between the variables involved in the course of its manifestation
(Yin, 2009). In the present work, the authors begin to move the first steps to
comprehend which questions can be useful to ask and how to elaborate on
the case study in further research. Therefore, they selected two small busi-
nesses and observed specifically to it the new needs that emerged after the
pandemic and the implemented digital process. The firms under analysis
were selected based on the following criteria. First, they operate in the food
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service sector, which is an interesting sector to consider regarding how
COVID impacted it. Indeed, on the one hand, distribution and commercial
activity were abruptly halted by the pandemic crisis that forced them to re-
shape, minimizing physical displacement according to the mobility re-
strictions imposed. On the other hand, representing necessities, the demand
for food has not decreased despite the pandemic. Second, while operating
mainly on a regional basis, both companies also distribute their products to
neighbouring regions, so a mobility restriction undoubtedly significantly im-
pacts the business model. The first one, located in an upper Lazio province,
distributes its products in the regions of Lazio, Tuscany and Umbria; the sec-
ond one, located in Abruzzo, also serves Marche and Molise. Finally, the
company were chosen because of their proximity to the researchers, making
obtaining valid and in-depth information easier. Data were collected through
an unstructured interview with the company’s CEO. The following elements
were sought to shed light on during the interviews. At first, the authors asked
for general characteristics of the companies and the entrepreneurs to contex-
tualize the businesses; after that, the interviews aimed to comprehend spe-
cific elements inherent in the level of digitalization of the company, compar-
ing the pre-pandemic and post-pandemic phases.The interviews started in
January 2022, however the entrepreneurs have been further consulted to pre-
serve the work’s reliability and completeness during the paper’s elaboration.

Figure 2 - Unstructured questionnaire outline

COMPANY DETAILS AND PERSONAL PROFILE OF THE ENTREPRENEUR
Main technological tools used

Needs satisfied through the use of technology

Digitized business areaa

DIGITALIZATION PRE-PANDEMIC PHASE
Main technological tools used

Needs satisfied through the use of technology
Digitized business areaa

DIGITALIZATION POST-PANDEMIC PHASE
New strategic needs emerged during the pandemic
New technological tools implemented after the pandemic

New digitized business areas

Source: Authors’elaboration

91

Copyright © FrancoAngeli This work is released under Creative
Commons Attribution - Non-Commercial - NoDerivatives License.
For terms and conditions of usage please see:
http://creativecommons.org



Paola Paoloni, Martina Manzo, Veronica Procacci

3.1 Conceptual Framework

The theoretical framework for conducting the empirical analyses in our
research project follows the framework proposed by (Paoloni, 2011; Dewey,
1974).

This envisages a succession of phases: planning, experimentation and ra-
tionalization.

In the planning phase, the theoretical framework is defined to clarify the
topic’s doctrinal and empirical aspects.

This phase includes the development of the theory and general cognitive
objectives; the selection of the case study; the design of the data collection;
the writing of the individual case; the analysis of the data; and finally, any
modifications to the theory and any contradictory reports.

The experimentation phase is the operational phase of the case study in
which data collection is carried out by choosing the sources that best fit the
chosen methodology.

Finally, in the rationalization phase, the collected data is observed and
processed.

4. Findings

4.1 The main Article Foci in the extant literature

To reply RQ1, the authors report the article foci identification; however,
in Appendix the full framework and the complete analysis are exposed.
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Figure 3 - The article foci

A.
Topic

1 - Industry 4.0
and new
technologies

2 -Performance

3 - Innovation
management

4 - Resilience

5 - Other

Source: Authors’elaboration

4.1.1 Article foci’s analysis

The literature investigates how the pandemic crisis impacted the SMEs’
innovation process by adopting different perspectives. In light of this, the
authors identified the following article foci.

Al. Industry 4.0 and New technologies

Literature involved in this class comprehend studies focused on the im-
plementation in SMEs of the new technologies characterizing Industry 4.0.
Previous studies have recognized that obstacles to digitalization have differ-
ent natures: technological, organizational or environmental (Ghobakhloo et
al., 2022). The former comprehends the high cost of technologies, such as
costs of hardware, software and underlying systems (direct costs), the ex-
penses companies have to bear repeatedly to keep the technology in opera-
tion, or consultancy costs (indirect costs). Scholars find that despite becom-
ing more affordable in recent years (Rauch et al., 2019), SMEs still struggle
to cover the direct and indirect costs of acquiring Industry 4.0 enabling tech-
nologies (Kumar et al., 2020; Masood and Sonntag, 2020).

The literature recognizes that during the pandemic crisis, as a reasonable
response to the need to strengthen ties with a distant market in a period of
forced social estrangement, SMEs have accelerated their investments in
communication technologies such as websites, social media, and e-
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commerce or information systems to develop customer relationship manage-
ment activities (Penco et al., 2022; Culasso et al., 2022), to maintain efficient
operations and lower costs (Al-Okaily et al., 2022). For instance, the imple-
mentation of cloud-based accounting allowed SMEs to improve their effi-
ciency, financial organization, and flexibility (Al-Okaily et al., 2022); the
use of information and communication technology (ICT) made easier the
passage to remote work (Jorge et al., 2021); also the access to digital finan-
cial products contributed to greater financial inclusion for SMEs in a period
when their possibilities where even stricter (Nugraha et al., 2022).

A2. Performance.

This rank counts the studies specifically focusing on the impact of the
pandemic on SMEs’ performance.

Digitalization constitutes an important source of innovation, generally de-
finable as the modification of specific variables in firms' practices to improve
performance (Curristine, 2006) and represents one of the main driving forces
of corporate competitiveness (Aramburu and Saenz, 2011). Hence, these
technologies facilitate operational efficiency, increase productivity, improve
control processes, optimize inventory and reduce lead times, errors, costs and
energy waste (Liao et al. 2017).

Some studies focus on the financial performance, confirming the positive
impact, during the COVID-19 pandemic, of processes innovation on finan-
cial performance (El Chaarani et al., 2022; Gerth et al., 2021).

Further research recognizes that the increased digital innovation capabil-
ity, like it happened during the pandemic, can lead to better innovative per-
formance (K6 et al., 2022; Anuntarumporn, 2021).

However, in the post-pandemic context, SMEs have been under pressure
to make their recovery operations and processes environmentally sustainable
and digital tools could help them (Choudhary et al., 2022; Syarief, 2021)
A3. Innovation management.

This class involves studies focused on the organizational change that en-
terprises have to face to carry out an innovation process. Most of the studies
are about open innovation, people management, human and social capital
(Crupi et al., 2020; Moro Visconti, 2020; Nielsen and Montemari, 2021, Soni
et al., 2022). Embarking on a digitalization process requires not only a mon-
etary investment but a managerial commitment to equip the company with
the knowledge and skills to make decisions and develop practical organiza-
tional approaches in the new business 4.0 contexts (Garzoni et al., 2020).
However, the transformation process does not have to be drastic, it can be
implemented gradually and at different levels of changes (Priyono et al.,
2020).The digital transition is a profound transformation involving many
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aspects of a business organization regarding the business model, much more
oriented to the customer engagement, organizational culture, processes, and
employees' habits and competencies (Marchini et al., 2019; Alfiero et al.,
2018; Matarazzo et al., 2021; Chamochumbi et al., 2022). These variables
have to be changed to fully leverage the opportunities provided by digital
technologies and their accelerating impact (Culasso et al., 2022).

A4. Resilience.

This cluster gathers all the studies recognizing the value of an innovation
process as a means not only to survey on a disrupting scenario, but to develop
a competitive advantage.

These technological upheavals spill over to a broader reality in the guise
of 'creative destruction’ (Schumpeter, 1976), not only transforming the pro-
duction process but going so far as to upset the balance of markets through a
Darwinian elimination of firms unable to innovate. The pandemic was a dis-
ruptive environmental factor (Laato et al., 2020) even for SMEs belonging
to traditional sectors with little or no experience in Industry 4.0 (Soto-Acosta,
2020), which were obliged to accelerate the adoption of digital transfor-
mation as the only means to avoid short-term economic collapse and boost
their resilience (Soto-Acosta, 2020) and reimagine their business model to
rebuild new competitive advantages in the new market (Amankwah-Amoah
et al., 2021; Wenzel et al., 2020). The crisis caused disruption that brought
new opportunities for renewal, triggering a mode of thinking that allowed
managers and employees to push the boundaries of what they thought was
thinkable and feasible (Wenzel et al., 2020), and especially SMEs to think
out of the box and rediscover themselves in unprecedented ways (Zutshi et
al., 2021). With reference to the relationship with the external environment,
on the other hand, it is clear how digital technologies foster more immediate
and effective communication with stakeholders, resulting in the possibility
of establishing a closer relationship of trust with them and greater visibility
in the market (Agostini and Nosella, 2019; Masood and Sonntag, 2020).

A5. Other

This residual class includes studies that the author does not attribute to
the categories mentioned above as dealing with topics that are not treated
enough to constitute an independent category or not strictly relevant to the
research topic, therefore difficult to contextualize.

4.1.2 Article foci’s distribution

As it is shown in Figure 4, the broadest category gathers papers about
Innovation management (A3) representing 35% of the sample (45 papers).
The second broadest category involves studies focused on the SMEs’
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resilience (A4), representing 23% of the sample (29), but it only contains one
more work than A2, analyzing how the pandemic affected SMEs’ perfor-
mance and representing 22% of the sample (28). Finally, A1 deepens the new
technologies characterizing Industry 4.0 and accounts for 15% of the total
(19). As for the “other” cluster, AS, it only represents 5% (7).

Figure 4 — Article foci’s distribution

5%

15%

22%

35%

Al A2 »A3 mA4 mAS
Source: Authors’elaboration

As the literature analysis shows, several studies have focused on the
changes in tenors that SMEs must implement to implement the new tenets
efficiently. The efforts to adopt Industry 4.0 technology are more likely to
fail if SMEs do not have the necessary capabilities to develop and implement
a strategy and plan for digitalization. In addition to technological factors,
organizational drivers and barriers must be considered, namely the
knowledge and skills required for digitalization (Ingaldi and Ulewicz, 2019).
An efficient implementation of new technologies also depends on the value
chain in which that company is embedded in terms of the willingness of busi-
ness partners, suppliers and customers to accept Industry 4.0 technologies
and the resulting smart products (Ingaldi and Ulewicz, 2019). What the firms
need is holistic and cultural change. These changes are not always and not
only subsequent and consequential to the implementation of technologies.
Indeed, sometimes they are, on the contrary, exigencies and needs that are
already present in the organization, leading it to seek new tools to satisfy
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them. This happened during the pandemic crisis, which in some cases has
emphasized some specific needs already present in some companies, foster-
ing a digitalization process already in progress. In other enterprises, instead,
the pandemic has generated some needs that were new or that had never been
felt by the organization, leading it to begin an innovation process.

In light of this, we wanted to analyze how this process happened in two
different case studies through which we wanted to answer the question RQ2-
What new needs arose during the pandemic fostering digitalization?

4.2 The pilot case

This section discusses the responses provided by the entrepreneur of the
selected company to the unstructured questionnaire submitted.

4.2.1 Company details and personal profile of the entrepreneurs

Two Italian SMEs active in the food services sector were selected. The
first (A) is a family business organized in corporate terms as a Limited Lia-
bility Company (LLC). It is a commercial enterprise specializing in the sup-
ply of fresh, ambient and frozen food products, which stands out in the food
service sector, particularly in the hotel-restaurant-cafeteria (HORECA) seg-
ment. In addition, the small company is active in the food distribution sector
in Lazio, Tuscany and Umbria regions. The operational business model is
based on the activity of order collection, which sales agents carry out; sub-
sequently, transporters take care of the delivery of the goods. Danilo, the
managing director, is 58 and has been at the company's helm for about 25
years.

The second (B) is an LLC too, which deals with the marketing of fresh,
ambient and frozen products in the regions of Abruzzo, Marche and Molise.

Compared to A, the main channel of activity is retail. Similarly to A, B is
organized through its internal logistics for delivering goods and a team of
agents acting on the market using the order collection method. B has also
recently activated the export channel, dealing with the supply of specific
food products to wholesalers worldwide. Silvia, the entrepreneur, manages
it together with her husband.

The profiles of the two entrepreneurs are similar, as is the company or-
ganization. What contrasts are the business lines implemented, since the for-
mer is mainly oriented towards the HORECA segment, whereas the latter
with a turnover mainly developed in the retail channel. Both SMEs aim to
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develop and expand each agent’s customer base, aiming to increase monthly
turnover with a sustainable sales margin.

Figure 5 - Descriptions of interviewees

Nam Ag Marital Chil In- Target
e e Status dren dustry markets
Food Italy

1 Danilo 58 Married Yes services (HO.RE.CA)

Food Italy (Retail) +

2 Silvia 53 Married Yes .
services Export

Source: Authors’elaboration

4.2.2 Digitalization in the pre-pandemic phase

From the interviews, the digital progress of the two pre-pandemic SMEs
is rather aligned. Even before the pandemic crisis, both companies state that
they went through an initial phase of digital evolution to automate some in-
ternal processes and adapt their business to alternative bureaucratic imposi-
tions, such as electronic invoicing. Specifically, the main areas digitized pre-
pandemic for both companies were internal processes, with the digitization
of document flows, communication and marketing. Both companies were al-
ready equipped before the pandemic with a basic technological infrastruc-
ture: fixed PC workstations, portable laptops, palmtops for agents, company
servers, wi-fi connection and a single company software for the integrated
management of operational activities. A few months before the pandemic,
both SMEs implemented a new business management system, planned and
coordinated by an external company, with file access systems and user au-
thentication mechanisms that preserve sensitive information. Moreover, the
technology platforms supporting the business processes are characterized by
a homogeneous and integrated user experience, regardless of the device,
desktop or mobile. On the one hand, this makes it possible to streamline op-
erations by reducing manual steps (and thus errors), however, it ensures
greater control and transparency over the execution of each activity. This is
a single business management system on which operations are carried out
from the moment the order leaves for the supplier, enters the warehouse and
is validated on entry through to the invoicing of outgoing goods. It makes it
possible to have a fiscal warehouse and thus ensures fiscal and batch control
tracking of goods in stock. Both SMEs were also already equipped with a
business intelligence (BI) system for performance management, an analysis
dashboard accessible by both top management and individual salespeople to
self-monitor their business. Both companies analyzed pre-pandemic also had
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a digital marketer, under 30, internally responsible for developing the com-
pany website and managing social communication on the various Instagram,
Facebook and Linkedin profiles. Danilo stated that his company’s internal
data before COVID-19 were on internal servers; whereas Silvia stated that
she had already implemented a cloud infrastructure years ago with a contract
signed with a provider for a hybrid cloud service. Both administrators were
thus already aware that an ineffective and inefficient technological infra-
structure produced many organizational and functional problems, with high
maintenance costs and an enormous dispersion of human resources.

4.2.3 Digitalization in the post-pandemic phase

When the pandemic crisis occurred, both companies underwent a major
organisational change: about 40% of the staff, in both cases administrative,
bureaucratic, marketing and insurance employees, started working remotely,
from home, due to the restrictive measures. For both entrepreneurs, the main
objectives therefore became the automation of operational processes to
achieve speed and security in the execution of business activities, implemen-
tation of tools to ensure remote operation, food traceability and integrated
data management.

Based on their different business models, the needs that emerged for the
two SMEs during the pandemic were opposite.

The first company (A), in fact, deals mainly with supplies in the
HORECA segment, a sector heavily affected by shutdowns and lockouts.
This forced the need to implement alternative sales channels to diversify the
offer, so an e-commerce platform was designed to allow anyone interested
to purchase products from the comfort of their home. Post-pandemic invest-
ments were therefore strongly geared toward perfecting the shopping expe-
rience for the online user. Danilo, therefore, stated that:

“this was an important strategic change, as the main pre-pandemic
sales activity tended to take place through an intermediary, the salesper-
son; in this case, it was possible to reach the customer directly and thus
acquire relevant data on the sales experience”.

To meet the need for flexibility, company (A) also moved all its data from
physical servers to a cloud infrastructure through a private cloud contract
signed with a major provider. Danilo says that this allowed them to keep all
their employees who were forced to work at home operational and benefit
from economic and operational advantages:
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“Through this innovation, all our workers had access to their desktops
remotely and worked on shared files easily. The cloud has enabled my
employees to improve their collaboration with access to data, even big
data, anytime, anywhere and real-time updates. The introduction of the
cloud has proven to be the most cost-effective choice for managing and
upgrading the IT infrastructure, in fact, migrating services to the cloud
has allowed us to convert capital expenditure into a variable cost; instead
of investing massively in server hardware and software, you pay when
you consume computing resources and only for the amount you con-
sume”.

These are the main digital advances made by the first company under
study.

The second SME (B), on the other hand, developing most of its turnover
in the retail channel, a sector less impacted by the closures and blockades
imposed during the pandemic months, on the contrary, measured a strong
growth in turnover and a strong increase in demand due to the compulsive
demands for food supplies. To meet this new demand, Silvia invested part of
the funds in the implementation of transport optimization software.

“This tool allowed each hauler, knowing the number of deliveries to
be made and the location of each shopkeeper, to quickly identify the route
that optimizes in terms of kilometers to be traveled, estimated traffic in
the hours ahead and distance from the storage warehouse, the best route
to take™.

To speed up and make communication both internally and externally
more efficient, company (B) also implemented marketing automation soft-
ware that allows the automation of certain repetitive marketing activities,
which can be included in the demand generation process.

“We have implemented software that makes it possible, for example,
to send e-mail marketing with predefined and differentiated deadlines for
different target customers, to track those who visit our website, and to
submit inquiry forms to anyone who lands on our site™.

Both companies analyzed (A) and (B), as a result of the technological
implementations carried out, had to invest in enhancing the skills of individ-
ual workers and increasing IT security through the installation of a Virtual
Private Network (VPN), i.e. a virtual private network that guarantees
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privacy, anonymity and security through a logically confidential communi-
cation channel. Danilo reveals that he had access to training courses on the
use of the cloud provided by the provider who provided the installation ser-
vice. It was a course attended by all the teams of workers who operationally
use such tools, delivered by engineers and it specialists who, after a compre-
hensive introduction and explanation of the cloud and the different types of
existing clouds, stimulated employees on the different alternative uses of the
tool to maximize its use. Similarly, Silvia states that they needed to introduce
a new IT manager in early 2022. This is an IT engineer who oversees the
proper functioning of all digital infrastructures, intervenes promptly in the
event of malfunctions and is dedicated to the study of innovative software
that fits the company's needs. Both respondents state that they maintained
and if possible developed the digital implementations activated during the
pandemic. Company (A) developed the e-commerce channel, devising
online shopping guide videos directly for the end user and personalized shop-
ping experiences via instant messaging chats. To date, about 4% of its turn-
over is generated through the online channel. Danilo provides quarterly train-
ing and refresher courses for his employees and hopes to be able to add an
IT competence figure soon, to rationalize consultancy expenses towards ex-
ternal parties. Company (B) also maintained and consolidated the innova-
tions made during the pandemic period, declaring a positive impact of these
changes on the general organization and business efficiency.

From an organisational point of view, after the period of closures and re-
strictions, both companies reinstated work at their offices. In company (A),
a flexible mode with 3 days per week in presence and 3 days of remote work
was introduced. In company (B) only one day per week of remote working
is allowed.

In conclusion, it emerges that the two companies, despite having rather
similar distinguishing features and despite operating in the same sector, but
in different customer segments, took advantage of the need for organizational
change dictated by the pandemic crisis to implement digital development.
The main needs that have arisen as a result of the pandemic are flexibility,
connectivity, security and diversification.

5. Discussion and conclusion

The digital revolution has globally impacted the balance of the Italian en-
trepreneurial system, forcing companies to review their business models
(Paoloni et al., 2021; Giannetti et al., 2021). Production systems, workflows,
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and business organization have thus been transformed by the advent of new
technologies that, when integrated into processes, generate numerous bene-
fits such as improved business performance, optimized connectivity, in-
creased productivity and profitability and greater flexibility. The Italian busi-
ness fabric is predominantly made up of SMEs, so the country’s digital evo-
lution assumes that the small business sector mainly embraces the digital
transition and is, therefore, willing to invest in this direction. Literature has
been widely investigating the impact of the pandemic crisis on the innovation
process of SMEs adopting different perspectives. In light of this, the study
aims to answer the following research questions (RQs).

RQ1: What main foci can be identified in literature facing the impact of
COVID on the SMES’ innovation process?

RQ2: What new needs arose during the pandemic fostering digitaliza-
tion?

To answer RQ1, an SLR has been conducted, focusing the analysis on the
main article foci that emerged from the sample extracted. The SLR brought
out four main topics. The most numerous studies analyze the organizational
changes necessary within SMEs to support the digitization process resulting
from the pandemic or emphasized by it (Moro Visconti, 2020; Nielsen and
Montemari, 2021, Soni et al., 2022). In close correlation to this theme, it is
not surprising that the second most numerous category envolves the studies
underlining how the digitization process has represented a resilience tool for
SMEs, supporting them in the development of new competitive advantages
and in an attempt to reduce the entrepreneurial gap suffered with larger com-
panies (Amankwah-Amoah et al., 2021; Wenzel et al., 2020). Indeed, in third
place, there is the cluster containing those studies that analyze the digitiza-
tion impact on the SMEs' performance levels, underlining both the positive
and negative effects (K6 et al., 2022; Anuntarumporn, 2021). Only a few
studies strictly concern the technical characteristics of the implementation
process of new technologies and the specific tools that companies use (Ku-
mar et al., 2020; Masood and Sonntag, 2020). The SLR, therefore, made it
possible to identify a theoretical pattern that the authors wanted to explore
more in-depth leading to RQ2.

In order to answer RQ2, the authors focused on the direct observation of
two Italian firms, which represent the pilot cases of a future broader and
deeper research.

In light of what emerged from the literature analysis and confirmed by
the case studies, the pandemic crisis sometimes emphasized particular spe-
cific needs already present, favouring a digitization process already
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underway. In other cases, it generated new or previously unnoticed needs,
leading to begin an innovation’s process.

The interviews conducted with the two selected companies revealed some
specific opposing needs that arose as a result of the COVID-19 pandemic,
depending on their business model but also new common needs: connectiv-
ity, flexibility, security and digital training of personnel.

The two selected companies are SMEs active in the food services sector,
with two different target customers: HORECA (A) and retail (B). The pan-
demic destined two opposing fates for the two companies during the months
of the health emergency. A suffered a drastic drop in turnover due to the
forced closure of restaurants, bars and pastry shops; B experienced a sharp
increase in turnover and, therefore, in sales dictated by the compulsive rush
to stock up on food at supermarkets and convenience stores which character-
ized the first few months of the pandemic. In response to this contrasting
context, the solutions devised by the companies, and thus the technological
innovations made, also diverged. A worked on the implementation of alter-
native sales channels, such as e-commerce, and the migration of data to a
cloud platform, whereas B invested in task optimization and software auto-
mation. Both companies invested in the employees’ digital training to in-
crease their core competencies.

This paper aims to contribute to enriching the economic literature on the
impact that the pandemic has caused in the business world, with specific ref-
erence to SMEs and the process of technological innovation they underwent
or initiated. The research highlights the limitations, obstacles, but also op-
portunities that SMEs interface with in implementing a digitization process.
Exploring them it is possible to increase small business owner’s awareness
about the new consumer and business needs, born with Industry 4.0 and ex-
acerbated as a result of the advent of the pandemic. The main critical areas
where it may be more cost-effective to invest in order to foster a digital trans-
formation that makes the production process leaner and more competitive;
and the collateral structural and organizational changes needed to support
efficient change. Among the main limitations of the research there is the
small amount of case considered, only two, which does not make the results
generalizable for all SMEs operating in agri-food. However, this research is
intended to begin a broader analysis that will consider other enterprises to
validate the results that emerged.
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Abstract

Social Impact Assessment (SIA) holds significant relevance for Social Economy Or-
ganizations (SEOs) such as associations, foundations, social enterprises, social co-
operatives, and consortiums for accountability and strategic planning purposes.

In Italy, the Third Sector Reform passed in 2016 mandates that an SIA should be
conducted by third sector entities when they fall under specific circumsances as
specified in the guidelines introduced in 2019. Notably, these guidelines do not pro-
pose a specific SIA model for Third Sector Entities (TSEs) but consider acceptable
models that are internationally recognized in literature and practices. In this paper,
we explore the opportunity to consider new digital technologies such as digital plat-
forms, big data, blockchain, and artificial intelligence, to implement SIA for SEOs.
We conduct a systematic literature review (SLR) on the intersection of SIA and dig-
italization in the context of SEOs. The bibliometric analysis aims to show main au-
thors, countries, journals, and keywords associated with the literature on digital tech-
nologies and SIA of the SEOs. Finally, various themes and trend topics were identi-
fied in this studied literature. We conclude with suggestions for further research.
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Introduction

Increasingly, organizations are asked to report on social impact to demon-
strate the financial, social, and environmental value they are creating. This is
particularly true for third or social economy sector organizations such as as-
sociations, nonprofits, foundations, social enterprises, and social coopera-
tives.

The Organization for Economic Co-operation and Development (OECD)
and the European Commission consider social impact assessment (SIA) fun-
damental for all European Social Enterprises (2015). Social impact is also a
key issue for Italian Third Sector Entities (TSEs) ruled by the Third Sector
Reform of 2016 (Law 106/2016, art. 7). Both the Code of the Third Sector
(Decree 117/2017) and the Decree that rules the Social Economy Enterprises
(Decree 112/2017) refer to SIA.

In Ttaly, the first guidelines on STA were published in the Decree of the
Ministry of Labor and Social Policies, July 23, 2019, and established that
SIA is required only when large projects are commissioned by a public ad-
ministration or the government (national, regional, local). Therefore, the Ital-
ian Third Sector Reform requires that a SIA is conducted if the project or the
public interest initiative is long-lasting (at least eighteen months); financially
solid (more than 1-million-euros); and not local (developed in an interre-
gional, national, or international context). The consequence is that if a private
organization that is under the above conditions does not assess the impact,
the government (or the public administration) could not support its project
or initiative. Furthermore, the Reform suggests incorporating SIA especially
for organizations that promote large-scale initiatives of co-production and
planning with public administrations and the Government. In other cases,
organizations could freely decide to measure and assess the social impact for
accountability reasons.

In this paper, we explore the intersection of SIA and digitalization in the
context of social economy organizations such as nonprofits, social coopera-
tives, and social enterprises. We start by introducing the concept of social
economy organizations in the Italian context. After reviewing the content of
the Italian Guidelines that discusses SIA and digital technologies, we then
conduct a structured literature review on digitalization and SIA with a special
focus on models and frameworks for social economy organizations.
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Social Economy Organizations

Social Economy Organizations (SEOs) are organizations such as non-
profit institutions (NPIs), third sector entities (TSEs), social enterprises and
cooperatives (SEs), and benefit corporations “that prioritize social economy
objectives over their economic ones” (Mook, Whitman, Quarter, & Arm-
strong, 2015, p. 3). In Figure 1, the social economy is portrayed as part of a
mixed economy, overlapping with the public and private sectors.

Figure 1 — “The Social Economy: An Interactive Approach.”

/ 4 /_/ g . .
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Source: Adapted from Mook et al., 2015, p. 14.

Salamon and Sokolowsky in 2016 provided a re-conceptualization of the
Third or Social Economy Sector (TSE) as stated also in the 2018 United Na-
tions Handbook, Satellite Account on Non-profit and Related Institutions and
Volunteer Work (United Nations, 2018): “In particular, to be considered part
of the TSE sector, entities must be Organizations, whether formal or infor-
mal; Private; Self-governed; Non-compulsory; and Totally or significantly
limited from distributing any surplus they earn to investors, members, or
other stakeholders” (Salamon & Sokolowski, 2016, p. 1533).
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This can be illustrated in several ways. In Figure 2, Salamon and
Sokolowski (2016) showed how the TSE Sector includes nonprofit institu-
tions (NPIs), social cooperatives, social enterprises, and activity without pay.

Figure 2 — ““Conceptualizing the third sector: a first cut.”

government

corporatigns corporations

THIRD
SECTOR

ACTIVITY WITHOUT
PAY

households households

activity without pay

Source: Salamon & Sokolowski, 2016, p. 1531.

In the Italian context we refer to the following relevant types of organi-
zations and entities, with specific characteristics and rules:
e Nonprofit Institutions (NPIs);
e Third Sector Entities (TSEs);
e Social Enterprises and Cooperatives (SEs).

Nonprofit Institution (NPI) is the term used by the National Institute of
Statistics (ISTAT) to identify associations, foundations, and other organiza-
tions that fall in the NPI satellite account working definition. They “define
the non-profit sector as consisting of (a) organizations; that (b) are not-for-
profit and, by law or custom, do not distribute any surplus they may generate
to those who own or control them; (c) are institutionally separate from gov-
ernment; (d) are self-governing; and (e) are non-compulsory (United Na-
tions, 2003, pp. 17-20)”. In practice, some examples of NPIs considered in
the System of National Accounts are Nonprofit service providers; non-gov-
ernmental organizations; Arts and culture organizations; Sports clubs; Ad-
vocacy groups; Foundations; Community-based or grass-roots associations;
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Political parties; Social clubs; Unions; and Religious congregations (United
Nations, 2003, pp. 17-20). Data from the 2020 ISTAT Statistical Regis-
ter'showed a growing sector, with 363,499 entities (336,275 in 2015,
301,191 in 2011, and 235,232 in 2001) with 870, 193 employees. This breaks
down to associations (85.2%), social cooperatives (4.1%), foundations
(2.3%), and others (8.4%).

Social Impact Assessment in the Italian Third Sector Reform

In 2016, the Italian Ministry of Labor and Social Policies began a process
of Third Sector Reform. For the first time, it defined Third Sector Entities
(TSEs). Art. 1 of Law 106/2016, and the derived art. 4 of the new Third
Sector Code (D. 117/2017), define Third Sector Entities (TSEs) as voluntary
organizations, social promotion associations, philanthropic entities, asso-
ciative networks, mutual societies, recognized and not recognized associa-
tions, foundations, and other private entities, different from the companies
or corporations, with nonprofit, civic, charitable, and social objectives that
they pursue through activities of collective (general) interest, i.e., volunteer-
ing, donations (of money, goods, or services), mutual activities, commercial
activities. To obtain the status of a TSE, organizations apply to the National
Register of the Third Sector (Registro Unico Nazionale del Terzo Settore or
RUNTS). Public entities, political and professional associations or groups,
labor unions, etc., are excluded under the definition of a TSE. Religious en-
tities are considered TSEs only if they perform general (or collective) interest
activities as defined in Art. 5 of the TS Code and if these activities are for-
mally separated from the religious ones. Social cooperatives, their consorti-
ums, and social enterprises are considered in the boundary of the Third Sec-
tor if they perform collective interest activities as listed by the Law (LD
112/2017, art. 2). They are strongly limited (LD 112/2017, art. 3) from dis-
tributing any surplus they earn to investors, members, or other stakeholders
(Berardi, Mook, & Rea, 2021).

! “The permanent census of nonprofit institutions provides a statistical picture of the sector
in Italy, by measuring size, organizational framework, human resources, economic and social
dimensions of nonprofit institutions”. Retrieved from: https://www.istat.it/it/archivio/275918
(June 2023).

The strategy for the permanent census of nonprofit institutions is based on two key ele-
ments: the use of a Statistical Register, and the sample survey. The last sample survey (2022)
was closed on November 23, 2022, and engaged about 110.000 Italian NPIs, new data on the
Italian ~ Nonprofit are  available from  May  2023. Retrieved from:
https://www.istat.it/it/files//2023/05/Censimento-non-profit-primi-risultati.pdf (June 2023).

113

Copyright © FrancoAngeli This work is released under Creative
Commons Attribution - Non-Commercial - NoDerivatives License.
For terms and conditions of usage please see:
http://creativecommons.org



Laura Berardi, Laurie Mook

The RUNTS was launched on November 23, 2021. About 88,000 volun-
tary organizations and social promotional associations are transmigrating.
Furthermore, about 24,000 social enterprises and mutuals will be also in-
cluded in the Register. At the end of May 2023, the total number of registered
TSEs in the RUNTS is 104,098, of which 39,0317 are newly registered TSEs.

Guidelines® for Social Impact Assessment (SIA) will help drive TSEs to-
wards the challenging process of assessing the social impact of the organiza-
tions. Furthermore, the Guidelines on the Social Report refer to the social
Impact process and suggest where the information on social impact should
be described in the Social Report (part 5: Mission, Objectives, and activities).

For Grieco, Michelini, & Iasevoli (2015, p. 1175), social impact “is de-
scribed as a combination of resources, inputs, processes, or policies that oc-
cur as a result of the real, implied, or imagined presence or actions of indi-
viduals in achieving their desired outcomes.” As a result of the externally
induced change, social impact includes intended and unintended effects, neg-
ative and positive effects, and both long- and short-term consequences
(Grieco et. al. 2015). The definition of Social Impact proposed by the Italian
legislator (Zamagni, Venturi, & Rago, 2015) incorporates qualitative and
quantitative elements of services provided by the organization; the direct,
short-term, and medium-long-term effects related to the consequences and
the changes induced on the community. The object of the social impact as-
sessment of TSEs is the effects of their activities.

A SIA is not mandatory for all TSEs. The SIA process engages different
stakeholders, such as funders, donors, beneficiaries or clients, employees,
collaborators, partners, volunteers, citizens, public entities, and other stake-
holders (e.g., the local community). The choice of methods and the metrics
are free for the TSEs to choose. However, they should be inspired by the
following principles: intentionality, relevance, reliability, measurability,
comparability, transparency, and communication.

In terms of content, the SIA should show the value-added created, the
social change activities performed, and the sustainability of the social action.
This process should consider the following main elements: stakeholder en-
gagement to activities; services; input; output; outcome; and it should de-
velop the following phases: 1) analysis of the context and needs; 2) planning;
3) activities and methods; 4) assessment; 5) communication. CSVs — i.e.,

2 Data provided by the Ministry of labor and social policy in May 2023.

3 Cf. “Decreto 23 luglio 2019, Linee guida per la realizzazione di sistemi di valutazione
dell’impatto sociale delle attivita svolte dagli enti del Terzo settore” (GU Serie Generale n. 214
del 12-09-2019). Retrieved from: https://www.gazzettaufficiale.it/eli/gu/2019/09/12/214/sg/pdf
(December 2022).
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Service Centers for Volunteering and Third Sector (Costa, Ramus & An-
dreaus, 2011; Costa et al., 2014; Costa, Dossi, 2022) could support the TSEs
during this complex process. The Guidelines consider acceptable equivalent
international systems and models of SIA, especially for TSEs who work in
international contexts.

Social Impact Assessment

The definition of Social Enterprises (SEs) in Law 106/2016 and Decree
112/2017 is strictly related to the concept of social impact as a result of the
production and the exchange of goods and services of social benefit (Za-
magni et al. 2015), with the possibility to be the beneficiary of social impact
investment tools (Social Impact Investment Task Force, 2014).

The impact is “the portion of the total outcome that happened as a result
of the activity of the venture, above and beyond what would have happened
anyway.” (Clark, Rosenzweig, Long, & Olsen, 2004). Social Impact is de-
fined by Nicholls as “the measurable outcomes of material changes experi-
enced by target populations as the result of deliberative organizational action.
As such, it does not include externalities or accidental consequences that are
not material to target stakeholders. Such impact can also be either good/pos-
itive or bad/negative.” (Nicholls, Page 150, 2018) Furthermore, he demon-
strated that, especially for encouraging and promoting social finance, “within
the third sector, generally, there has been a move towards more rigorous so-
cial impact measurement and reporting.” (Nicholls, Page 133, 2018).

We refer to the Impact Value Chain that identifies Inputs, Operations,
Output, Outcome, Impact, and deadweight (Clark et al., 2004). The European
Venture Philanthropy Association (EVPA, 2013), and GECES (2014) define
these concepts as:

e Inputs are all resources, whether capital or human, invested in the activi-
ties of the organization — i.e., what resources are used in the delivery of
the intervention;

e Activities are the concrete actions, tasks, and work carried out by the or-
ganization to create its outputs and outcomes and achieve its objectives —
i.e., the intervention;

e Outputs are the tangible products and services that result from the organ-
ization’s activities — i.e., how that activities touch the intended beneficiar-
ies;

e Qutcomes are the changes, benefits, learnings, or other effects (both long
and short term) that result from the organization’s activities — i.e., the
change arising in the lives of beneficiaries and others;
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e Social Impact is the attribution of an organization’s activities to broader
and longer-term outcomes — i.e., the extent to which that change arises
from the intervention;

e Deadweight — i.e., what changes would have happened anyway, regard-
less of the intervention (European Venture Philanthropy Association,
2013; GECES, 2014).

The value created by an organization can be measured by considering
qualitative and quantitative (monetization) techniques and methodologies
(European Venture Philanthropy Association, 2013). Zamagni et al. (2015)
identified about 40 methodologies and tools recognized at the international
level with different levels of measurement (output, outcome, impact), and
different measurements (monetary, non-monetary). Most of them (24) meas-
ure the value created also at the “Impact” level.

Social impact measurement can be described as a process with five stages
as proposed by EVPA and GECES (Sub-group on Impact Measurement
2014) with a bottom-up approach: 1) identify objectives; 2) identify stake-
holders; 3) set relevant measurement; 4) measure, validate and value; and
5) report, learn and improve.

Grieco et al. (2015) classified 76 Social Impact Models into four clusters,
considering 7 main features:

1. Simple Social Quantitative models (14%) are based on quantitative indi-
cators. The time frame of the analysis is retrospective. They are easy to
apply, generic, or applicable in any sector. They were proposed by several
promoters: research centers, universities, nonprofit networks, nonprofit
organizations, consulting firms, and institutions (e.g., Cost per Impact
method developed by the Center for High Impact Philanthropy, Univer-
sity of Pennsylvania).

2. Holistic Complex models (26%) are characterized by both qualitative and
quantitative variables. The typology of impact measured by these models
is primarily holistic or based on the overall added value. The main pur-
poses are screening to verify the achievement of specific objectives and
reporting for reasons of stakeholder accountability. The focus on report-
ing and communication of results achieved makes these models particu-
larly suited for obtaining funding. These models have a high degree of
complexity and apply to any sector. The time frame is ongoing or retro-
spective, and the models are developed primarily by NP networks (e.g.,
GRI Sustainability Reporting Framework);

3. Qualitative Screening models (41%) employ qualitative variables. The
typology of measured impact is mainly holistic. The time frame is retro-
spective, and due to their qualitative nature, these models have a basic
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level of complexity. They can also be applied to specific sectors and have
been developed by a variety of organizations (e.g., Charity Analysis
Framework produced by NEF);

4. Management models (18%) use qualitative or quantitative variables and
aim to measure different types of impact (e.g., holistic, employees, envi-
ronmental, social, and economic). They are characterized mainly by their
purpose as they are used for management or certification and are applied
during the activities (ongoing time frame). These models are generic and
are primarily employed by consulting firms and institutions (e.g., EMAS
- European Union Eco-Management and Audit Scheme).

According to Zamagni et al. (2015), the most cited SIA models and tools
in the international literature are: BACO ratio (Best Available Charitable Op-
tion); Cost-Benefit Analysis (CBA); Social Return On Investment (SROI)
(Arvidson, Lyon, Mckay, & Moro, 2013; Bellucci, Nitti, Franchi, & Testi,
2018; Courtney, 2018; Gibbon & Dey, 2011; Maier, Schober, Simsa, & Mill-
ner, 2015; Nielsen, Lueg, Van Liempd, 2021; Purwohedi & Gurd, 2019);
Balanced Scorecard (Bengo et al., 2015); Social Impact Assessment (SIA);
GRI Sustainability Reporting Framework; Randomized Controlled Trials
(RCT); Outcomes star; IRIS (Impact Reporting and Investment Standards).
Also, Zamagni et al. (2015) developed their own methodological framework
for the accounting and the measurement of Social Impact. Other methods are
developing in practice — e.g., the “ImpACT” of EURICSE (Depedri, 2016).
Authors have also identified performance measurement models for Italian
social enterprises (Arena et al., 2015; Bagnoli, Megali, 2011). Other authors
studied SIA of SEOs and related projects or initiatives in different fields of
activities — i.e., education, art and disability (Mwambela & Mwendia, 2019),
local government (Purwohedi & Gurd, 2019), development and humanitar-
ian aid (Seyedsayamdost & Vanderwal, 2020), and cultural ecosystem (Sher-
ren, Parkins, Smit, Holmlund & Chen, 2017).

Digitalization

Digital innovation (or digitalization) could play a fundamental role in the
accountability and governance of the social economy, especially Blockchain
Technology and Distributed Ledger Technologies (DLTs). Indeed, some pre-
liminary research on this topic can be found in the literature over the last
decade (Al-Sagafa & Seidler, 2017; Mangla et al. 2021; Seyedsayamdost &
Vanderwal, 2020). Also, Big Data (Dicuonzo, 2021), Artificial Intelligence,
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and digital platforms could positively affect projects, initiatives, and opera-
tions of organizations that pursue social goals, but no relevant studies have
already demonstrated this relationship.

Digital innovations such as blockchain technology (Valentinetti, Rea,
2022; Spano et al., 2023), could be useful for tracking and reporting the so-
cial impact produced by SEOs. IBM defines blockchain as “a shared, immu-
table ledger that facilitates the process of recording transactions and tracking
assets in a business network.”” Blockchain Technology could facilitate pub-
lic-private partnership (PPP) where the government (public administration,
i.e., local, regional, national, and European government) delegates some of
its responsibility to a private partner through a long-time agreement. The
fields of co-production and co-planning between public and private could be
potentially unlimited, and Third Sector Entities (TSEs) have a preferred role
as established by the law (Decree 117/2017, art. 55; and Sentence 131/2020).
They are the only accreditable entities that can co-produce (and co-plan) ser-
vices with the government from a vertical subsidiarity perspective (Consti-
tution Act, art. 118). The accountability and transparency between the public
and private partners could be guaranteed by blockchain technology.

Al-Saqaf and Seidler (2017, p. 2) defined blockchain as “a distributed
digital ledger or accounting book” with potentially numerous applications
“since they allow disintermediation in ways that can potentially empower
people in trade, expression, democratic participation, social interaction, and
financial freedom.” The authors described some applications of blockchain
technology that positively impact society, due to the characteristics of trans-
parency, accountability, equality, and autonomy, that “could facilitate pro-
gress in areas such as online identity, human trafficking, corruption, fraud,
democratic participation, and freedom of expression” (Al-Saqaf & Seidler,
2017, p. 12).

Seyedsayamdost and Vanderwal (2020) examined three different use
cases of blockchain-based initiatives creating positive social impact. For the
authors, “Blockchain is also highly reliable — all transactions are immutably
recorded; indeed, its immutability has been considered one of this technol-
ogy’s most transformative aspects, as it is tampering proof and, as such, os-
tensibly guarantees transparency and accountability” (Seyedsayamdost &
Vanderwal, 2020, p. 944).

These first experiences described in the literature, open the way to a new
research agenda that requires multidisciplinary approaches and perspectives.

4 Definition of Blockchain retrieved from the IBM website (December 2022):
https://www.ibm.com/topics/what-is-blockchain.
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Several scientific contributions were published on the methods of SIA ap-
plied to social economy organizations, but fewer studies focused on the prac-
tical tools that translate theoretical methods into practical instruments useful
for improving accountability and transparency of social impact organiza-
tions. Blockchain or similar distributed ledgers could be one of these inno-
vative tools but should be studied further, taking into account applications in
different fields of activities, and the significant environmental concerns due
to the large amount of energy required for blockchain mining, the process
used to verify transactions.

Systematic Literature Review Methodology

We conducted a systematic literature review to identify possible useful
applications of the digital tools and technologies to the SIA of social econ-
omy organizations. Our Systematic Literature Review was conducted in Sco-
pus, the largest database of peer-reviewed literature, and used by many schol-
ars to perform a bibliometric analysis. Furthermore, we used the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
flow diagram as reported in the flow diagram in Figure 3 to manage and
describe the process of our analysis (Ianniello et al., 2019).

To assure the quality of our analysis, we considered only articles, book
chapters, reviews, and conference papers. All selected documents were writ-
ten in English. The Scopus first search string was:

(ALL (*““social impact assessment” OR “‘social impact measurement” OR
“social impact indicators™ OR “social impact evaluation”) AND ALL (“social
economy” OR “‘nonprofit” OR “third sector” OR ““social enterprise” OR *‘so-
cial cooperative” OR ““charit*”” OR “‘non profit”” OR “‘not for profit””) AND ALL
(“‘Digital*”” OR ““blockchain” OR *““artificial intelligence” OR *“cloud” OR ““in-
ternet of things™ OR ““machine learning” OR “mobile app”” OR *“smart tech*””))
AND (LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO (DOCTYPE, “ch”) OR
LIMIT-TO (DOCTYPE, ““re””) OR LIMIT-TO (DOCTYPE, “cp™)) AND (LIMIT-
TO (LANGUAGE, “English™)).

After this first search resulting in 225 documents, we added a new search
of 30 documents using this further string:

(TITLE-ABS-KEY (“performance measurement™) AND ALL (“‘social econ-
omy” OR “nonprofit” OR “third sector’” OR “‘social enterprise” OR “social
cooperative” OR ““charit*”” OR “‘non profit” OR “not for profit”) AND TITLE-
ABS-KEY (“Digital*” OR **blockchain” OR *artificial intelligence” OR
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“cloud” OR “internet of things” OR ““machine learning” OR ““mobile app” OR
“smart tech*”)) AND (LIMIT-TO (DOCTYPE, “ar””) OR LIMIT-TO (DOC-
TYPE, “ch”) OR LIMIT-TO (DOCTYPE, “re”) OR LIMIT-TO (DOCTYPE,
“cp™)) AND (LIMIT-TO (LANGUAGE, “English™))

Figura 3 - Flowchart of the systematic literature review based on Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses (PRISMA) criteria
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The number of articles returned as result of the search strings was 255.
There were 4 duplicates, leaving 251 to analyze. The program rayyan.ai was
used for the first screening. The title, abstract and keywords of these articles
were reviewed independently by the two authors. Conflicts in rating were
discussed until a consensus was reached. After the first screening of title,
abstract and keywords, we identified 54 papers for the second screening of
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full papers. All but three of the papers were available for download which
left us with 51 papers. The collaborative analysis of the full papers’ contents
was made using Zotero as a repository for the selected 51 documents. An
additional 15 papers were eliminated as they did not meet the criteria, leaving
36 papers for the final analysis.

Findings

As Figure 4 shows, most of the documents on the intersection of digitali-
zation and SIA for social economy organizations were published during the
last decade with a peak in 2022. The first document was published during
2004.

Figure 4 - Documents by year (Scopus)
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As shown in Figures 5 and 6, the authors with the highest number of doc-
uments, and citations in this area are based in Italy, probably due to the im-
petus provided by the legislator, and the increasing interest demonstrated in
accounting practices there during the last few years.
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Figure 5 - VOSviewer analysis of authors per documents and citations
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Indeed, the top three cited authors are Italians — i.e. Michelini (158 cita-
tions), lasevoli, and Principato (both 136), and the country with the highest
number of citations is Italy (179 citations), followed by the Netherlands (61),
Norway (47), France (38), and Portugal (32).
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Figure 6 - VOSviewer analysis of countries per documents

The European interest on these topics is also demonstrated by the funding
sponsors identified by the Scopus bibliometric analysis, for instance Horizon
2020 and other European funding programs. Fourteen papers did not list a
funding source.

The results of the co-citation analysis of the cited sources, made with
VOSviewer, identify the most important journals where the debate on the
digitalization of SIA in SEOs is developing (Figure 7). Co-cited journals
with more than 15 citations are the Journal of Cleaner Production (34 cita-
tions), Public Administration Review (27), Journal of Social Entrepreneur-
ship (26), Sustainability (21), International Journal of Productivity and Per-
formance Management (19), Journal of Business Ethics (19), and the British
Food Journal (17). Our co-citation analysis shows a relatively young re-
search line that, given its multidisciplinary nature, does not have specific
journals with relative power of influence in terms of citations.
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Figure 7 - VOSviewer network visualization of the co-citation analysis of cited
sources with factorial counting
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The VOSviewer keywords co-occurrence analysis with a full counting
method shows the following result by a network visualization (Figure 8). The
keyword colors demonstrate how recently (or not) they have been used in the
existing literature. Digitalization (and related keywords of digital platform,
Al, blockchain, and big data, data analysis), performance management and
measurement (and related keywords of BSC, decision making, collaborative
governance), and social entrepreneurship (and related keyword of social en-
terprise) are the most prevalent emerging topics in the literature considered
in our analysis.

The all-keywords analysis done with VOSviewer allows us to identify the
trending themes. Three key themes are type of tool, applicability to opera-
tions, and fields of application.

Themes several tools that can facilitate the implementation of SIA in
SEOs. Most of the 36 selected documents discuss about digital platforms.
Digital platforms could be effectively used for social innovation in the vol-
unteering sector (Carida et al., 2022), and for supporting and assessing the
new emerging hybrid communities and their distributed activities in the post-
pandemic hybrid spaces (Manzini, Menichinelli, 2021). Furthermore, Col-
laborative and Sharing Economies (CSE) platforms are also used for map-
ping the social impact (Sanna, Michelini, 2021). Other digital technologies
and tools are considered in some documents, such as blockchain; Internet of
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Things; big data, open data, data analytics (van Elten et al. 2022; Ingrams,
2016; Yoon, Copeland, 2019; Zulkefly et al., 2022). Some are literature re-
views (Berardi, Valentinetti, 2023; De Bernardi et al., 2021).

Figure 8 - VOSviewer overlay visualization of the co-occurrence analysis of all-
keywords with factorial counting
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Several authors highlight the importance of digitalization for operations.
This includes governance performance (Ingrams, 2016; Grossi, Argento
2022), performance measurement and management (Patil et al., 2022; Sardi
etal., 2022), dashboard and Balanced Scorecard (BSC) (Varzaru, 2022), De-
cision Support Systems (DSS) (Laguna-Salvadoé et al., 2019), and value cre-
ation (Choi Kim, 2021; Davide, 2021; De Bernardi et al., 2021). This is es-
pecially evident in healthcare management (Varzaru, 2022); humanitarian
supply chain management (Laguna-Salvadoé et al., 2019; Patil et al., 2022);
social services (Itkonen, 2004; Davide, 2021); cultural institutions (Ago-
stino, Costantini, 2021; Choi, Kim, 2021); and in the intersection between
public and private nonprofit sector (Ingrams, 2016; Grossi, Argento, 2021;
Sardi et al., 2022).

In general the digitalization of SIA in the SEOs context is mostly related
to specific fields of activities, such as cultural, heritage, and museums (Ago-
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stino, Costantini, 2021; Choi, Kim, 2021; Sakalauskas et al., 2021), educa-
tion (Ahmed, 2019), health care (Itkonen, 2004; Korhonen et al., 2023; van
Elten et al., 2022; Virzaru, 2022), humanitarian (Laguna-Salvado et al.,
2019), well-being (Torres, Augusto, 2020), social assistance for youth and
older people (Pawluczuk et al., 2020; Peterlin et al., 2021), food recovery
and distribution (Michelini et al., 2018; 2020), and community development.
For instance, the Digital Access Vehicle (as referred as, DAVe) deployed a
digital literacy program through a mobile transport platform to initially fa-
cilitate digital literacy and education delivery to female students in remote
communities of Pakpattan. The project is carried out in collaboration with an
Australian university, an Australian not-for-profit organization, and a Paki-
stan-based community organization.” (Ahmed, 2019).

Limitations and Further Research

As with any systematic literature review, there are limitations to the re-
sults as some relevant articles could be missed due to the specific keywords
in the search parameters. Furthermore, our analysis has used just one data-
base (Scopus). Future studies could take documents from different databases
such as the Web of Science and Google Scholar and compare the results.

Further research could study how digitalization could increase the capa-
bility of the social economy organizations to measure and assess the social
value created and distributed. Moreover, empirical evidence and practical
experience of co-production and partnership between private and public or-
ganizations could explore how digitalization could facilitate data transmis-
sion, stakeholder engagements, transparency, and accountability.

Further study should consider all possible applications of SIA (not only
for SEOs) and explore the existence of good practices both in business and
social economy contexts. Furthermore, good practices in specific fields of
nonprofit activities (e.g., blockchain applied in the food recovery and distri-
bution charitable initiatives) should be analyzed in different further contexts
for verifying the advantage of traceability and transparency of digitalization
for accountability and social impact assessment.

Conclusion

The implementation of the Italian (and European) plan of recovery and
resilience (PNRR) and the increasing attention to the United Nations 2030
SDGs are stimulating projects and initiatives that involve new technologies
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and higher levels of digitalization in social economy organizations. Indeed,
those experiences offer the opportunity to investigate how these digital inno-
vations affect the capabilities of different actors (government, nonprofit, and
business entities) to achieve social and sustainable goals.

The last ISTAT Census of the Nonprofit Institutions (NPIs) introduced,
for the first time, a section of questions focused on the digitalization of NPIs.
The results of this survey — presented May 2023, demonstrated that the dig-
ital transformation of these types of organizations is at its infancy. The dig-
itization process is appearing in some industries, such as health, culture, ed-
ucation, food chain, humanitarian, and social assistance. Some tools are iden-
tified as useful for the SIA (e.g., culturomic tools, machine learning, image
digitization, data aggregation and visualization, big data, artificial intelli-
gence, robotics, blockchain), but empirical evidence of their effectiveness is
poor at this moment.

Our study is a preliminary analysis of a specific part of the literature that
explores the intersection of digitalization of social impact assessment in the
context of social economy organizations. As technology continues to ad-
vance, a similar analysis in a few years may well show much different results.
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Abstract

Identifying competencies to report SDGs in accountants can enhance corporate dis-
closure effectiveness and provide more robust information to society. Public man-
agers are called to control through the lens of collective objectives and multiple
stakeholders' interests. Based on the knowledge-attitude-skills triad and the political
Delphi method, we could identify the antecedent factors to disclose SDGs success-
fully. The purpose was critical to developing competencies, aligning leaders' mind-
sets, and suppressing public management barriers to reporting corporate SDGs. By
identifying specific competencies, we bring the individual perspectives of account-
ing sustainability education.

Keywords: Competencies, Sustainable development goals, Sustainable accounting,
Sustainability education, Sustainable Reporting, Sustainable accounting compli-
ance,

1. Introduction

Since its conception, sustainable development (SD) has become central
in academic and corporate spheres. Protecting future generations and ensur-
ing the same civilizing standards of today (Brundtland, 1987) involves eco-
nomic, social, and environmental commitments (Elkington, 1994) in a win-
win dynamic between organizations and individuals. Institutionally, the
United Nations (UN), the World Bank, and the World Trade Organization
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(WTO) were important global front-line actors in the governance and dis-
semination of actions and undertook SD as their primary political objective
(Matsushita & Schoenbaum, 2015).

Until 2015, the debate on SD surrounded the issues of reaching non-spe-
cific objectives with relative dispersion. The Sustainable Development Goals
(SDGs), more specific and interdisciplinary than their predecessors, the Mil-
lennium Goals (MDGs), brought an action plan that must be addressed by
organizations and public management (Nilsson et al., 2017). The global
warming crisis, globalization, the post-pandemic scenario, and the onset of
the digital revolution are trends already foreseen by academia in the ontology
of events that expose how the physical, biological, economic, and social sys-
tems are interrelated. Moreover, above all, how thinly balanced these forces
are when under an impact of extreme magnitude (Atik et al., 2023; Murali et
al., 2023).

For that, organizations have an apparent intention to compel SDGs
Agenda. The “best” organizations seek greener through integrated reports,
certifications, partnerships, and new, cleaner products and processes (Lans
et al., 2014). On the other hand, terrible disasters occur within these organi-
zations, reflecting severe failures in their managers’ and accountants’ re-
sponsibility, such as the rupture of the Mariana and Brumadinho dams that
killed more than 300 people in Brazil. The company responsible for these
tragedies had fancy and complete sustainability reporting raising some fail-
ures or, at least, some clues of greenwashing in their disclosing reports.

Thus, despite their well-intentioned efforts, not often do managers and
accountants fail to legitimate sustainable practices by SDGs disclosing re-
porting (Elalfy et al., 2020). While recognizing the progress that SDGs have
brought to the way public and private policies are formulated, the consistent
difficulties in complying with and reporting robust indicators (Avrampou et
al., 2019; Dickens et al., 2019; Erin et al., 2022; Hansson et al., 2019).
Simply enforcing the 2030 Agenda is a challenging task. It requires qualifi-
cation and motivation (Martins et al., 2022). The main challenges in the tran-
sition to sustainability in organizational reporting rely in the individual level,
of human competencies’ shortcomings (Dalton, 2020; Kjellgren & Richter,
2021).

Among the many difficulties for accountants and managers, we can iden-
tify a) the complexity of 169 goals dealing with different subjects (Joshi et
al., 2015), b) a basic knowledge of data analytics (Sierra Garcia et al., 2022),
¢) the myriad of SDGs frameworks (Erin et al., 2022; Setra, 2021; Tsalis et
al., 2020), c) the addressing of marketing purposes with the reporting, and,
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d) employees’ sensibility and motivation to comply with the Agenda (Flores
etal., 2022).

Organizational transition to sustainability is directly linked to the capacity
to promote individual competencies among employees, shaping a new cor-
porate culture (Bask et al., 2020; Dyllick & Hockerts, 2002). In this sense,
an emergency light goes on when discussing public accounting managers’
capability to comply with sustainability through reporting (Leal Filho et al.,
2022), especially with the SDGs Agenda. Aside from technical skills and the
bureaucratic process of public management connected to knowledge, com-
petencies related to individual morals, values and abilities are inflection
points for changing attitudes in favor of the DS (Florea et al., 2013; Molderez
& Ceulemans, 2018; Shrivastava, 2010).

The competencies for sustainability (Lambrechts et al., 2013; Wick et al.,
2011) involve the purposes beneath the limits of public management tech-
niques (van Marrewijk & Werre, n.d.). On the other hand, the pedagogical
development of competencies is structured on discussions involving compe-
tence scales, teaching methods, and expected results (Agirreazkuenaga,
2020; Aleixo et al., 2018; Grant & Lips-Wiersma, 2017). Investigations dis-
cussing how organizations, especially public organizations, can develop hu-
man competencies are increasingly needed, while there is an open debate on
properly incorporating a broad agenda in sustainability reporting (Martins et
al., 2019).

The human development of managers and accountants is one of the criti-
cal factors for developing more robust and accurate reporting. (Demssie et
al., 2019; Grant & Lips-Wiersma, n.d.; Molderez & Ceulemans, 2018). Nev-
ertheless, there is a long road ahead for research efforts to break through the
barrier to implementing education for sustainable development (ESD) based
on non-cognitive competencies (Brandt et al., 2019; Sabbir & Taufique,
2022; Zhou, 2017). What we are sure of is that disclosing sustainability is
critical to share and stakeholders’ interests (Milne & Gray, 2013), and a
higher-level of quality in this process is directly linked to the individual de-
velopment of accountants (Boiral et al., 2019).

Often, public management is considered the primarily agent of change in
society for sustainable development (Martins et al., 2022). However, state
owned companies fight against institutional pressures in disclosing non-fi-
nancial information to society (Ligorio et al., 2022). State ownership signif-
icantly affects this process, leading them to disclose less sustainability infor-
mation than partially state-owned or private companies (Argento et al.,
2019). Political pressures on public accountability intensify tensions around
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public managers’ behaviour and the debate on how public managers can
overcome institutional logic (Capalbo et al., 2021).

In addition, the literature on sustainable accountability in public manage-
ment is scarce (Haigh and Hoffman, 2014). Sustainability reporting on public
management focuses on identifying different methods (Williams, 2015), ad-
dressing environmental indicators (Qian et al., 2011) and stakeholder en-
gagement (Kaur & Lodhia, 2019). Preliminary insights are on the anteced-
ents of sustainability reporting (Lodhia & Jacobs, 2013), mainly found in the
organizational level of analysis. Although public management exists in many
different contexts worldwide, previous research has focused on single re-
gions without extensive knowledge of standardized systems (Papenfuf et al.,
2018) or narrowed to qualitative approaches (Argento et al., 2019).

Sustainability accounting, accountability and reporting in the public sec-
tor disclosure still need to be explored for not presenting consistent evidence
of the role of public accountants, taken as economic and social agents, in
disclosing sustainability. Human competencies can be a prominent path to
investigate the phenomena, using a quantitative approach to fulfil open
spaces in the individual level analysis, highlining the role of the accountant
in this process.

For instance, human competencies for sustainability are more often de-
scribed in the literature to the knowledge of private organizations, whereas
no literature shows a specific approach individual-level on public manage-
ment, especially about the reality of emerging economies (De Carvalho et
al., 2015; Heiskanen et al., 2016; Wolfet al., 2022).

To this end, we question “How to develop competencies in accountants
for report SDGs in their organizational disclosing process? We identify the
antecedents of human competencies to sustainability in organizations within
public management using a sample of accounting managers from municipal-
ities in Brazil.

Governments in its three spheres (municipal, state, and federal), non-gov-
ernmental organizations (NGOs), industry associations, companies or for-
profit organizations, universities, regulating agencies or autarchies, different
institutional arrangements for group representation, and, finally, individuals
are involved in the problem and co-responsible for the solution. Neverthe-
less, a more widespread assembling and activity coordination fall under the
public administration's responsibility, considering its relevance to the social
and economic context.

The first step for implementing the Agenda is, no doubt, qualifying pro-
fessionals to make decisions favoring SD. However, unfortunately, little is
known about the public accountant's level of understanding regarding SDGs,
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let alone how the public servants place themselves as agents of change and
even less about how capable that servant would be of managing large-scale
data to subsidize new policies. The predecessor of the SDG good reporting
is the development of human competencies for this procedure. Developing
competencies in public servants can stimulate sustainable development in
organizations by activating personal motivations (Patro, 2020).

The paper is structured in sequential sections from the theoretical foun-
dation, going forward to the methodological explanations describing the pro-
cedures in this research to reach the final discussion and conclusions on the
subject.

2. Literature review

Management accounting and control in the public sector emphasizes that
the public sector operates differently from private companies and non-profits
due to its role in executing public policy. This specific practice is portrayed
as intricately tied to politics, leading to unique forms of budgeting, cost ac-
counting, and performance management (Pollanen, 2011). Accountants pri-
marily deal with internal financial information and support managerial deci-
sion-making through cost analysis, budgeting, performance evaluation, and
financial forecasting. In contrast, public accounting deals with external fi-
nancial reporting for various clients, offering services like auditing, tax prep-
aration, financial consulting, and forensic accounting. Nevertheless, distinct
focuses, work environments, and competencies sets are required for these
two accounting branches.

Sustainability accounting meets public management accounting for pur-
suing the same common future and collective interests. In this sense, ac-
countants, when certified or working in public management, tend to picture
themselves as more ethically oriented than their peers (Ward, 1993), while
no differences between public and private organizations were found when it
comes to hiring and promoting employees based on their technical skills
(Ragland, 2014). Also, public commitments and welfare promotion are es-
sential objectives that guide their professional duties.

While public management offers a strongly regulated environment for
new management and accounting methods, public accountants are pressured
to disclose SDG information in public reporting adequately.

Their capacity to acquire new competencies individually is vital to suc-
cessfully reporting, embracing this complexity and reaching broader com-
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munication and legitimacy objectives. Enabling conditions (accounting ca-
pabilities, profession and digitalisation) is one rich lens to understand, from
a plurality of perspectives, the antecedent factors that can stimulate account-
ants' competencies and their complicated responsibility to report SDGs in-
formation under public management context.

2.1 Competencies in sustainability reporting

The term competencies repeatedly appear in the daily life of individuals
and companies. However, the concepts that make understanding the terms
possible are relatively fragmented, making it difficult to standardize the au-
dience’s understanding. McClelland (1990) and Boyatzis (1982) initially re-
lated the term to an individual’s performance, while French authors like Zar-
ifian (1999) and Le Boterf (1995) describe the word “competence” based on
the relationships and environmental variability.

Prévot et al. (2010) analysed the definitions of competence and high-
lighted three aspects concerning the purposes “Competency is a complex or-
ganizational tangle arising from interactions between knowledge, practices,
and attitudes”. Competencies consist of knowledge, skills, and attitudes that
enable the successful performance of the task (Fleury & Fleury, 2001;
Mulder, 2014). In Brazil, the idea of KSA (competence as a set of
knowledge, skills, and attitudes) was initially disseminated by Fleury and
Fleury (2001) based on studies by Parry (1996).

In general terms, Parry (1996) and Brophy & Kiely (2002) present the
basic competencies model: knowledge-skill-attitude, the most cited models
in management and accounting sciences. With this approach, Parry (1996,
p.50) summarizes the concept of competencies as “a cluster of related
knowledge, skills, and attitudes that affect most of a function (a role or re-
sponsibility), that correlate to the performance that can be measured against
parameters.

This model can be more detailed as K = Knowledge (knowledge acquired
throughout life, in schools, universities, courses, etc. ex: Knowledge of the
competition and negotiation technique); S = skills, how to do (the ability to
perform a specific physical or mental task, ex: Competition analysis and ne-
gotiation); A = attitudes, intention to do (behaviours we have in the face of
everyday situations and the tasks we carry out in our day-to-day activities,
ex: Participating in competition and negotiating) (Brophy & Kiely, 2002;
Parry, 1996).
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In general, competencies for sustainability stimulate participatory pro-
cesses, empowering governance structures and encouraging and promoting
feedback cycles that institutionalize changes (Barth et al., 2007). However,
attention is drawn to the need for change in how individuals work. Changing
in favour of sustainability is breaking a paradigm of the pure practical con-
cept and seeking maximum efficiency (De Carvalho et al., 2015).

In the same way, the World Council for Sustainable Development
(WBCSD, 2008) understands that competencies for sustainability are com-
prised of individual preparation for the inclusion of needs and the aspirations
of different interest groups and the promotion of balance and recognition of
rights. According to the agency’s report, critical competencies for sustaina-
bility follow the knowledge-skill-attitude scheme by Parry (1996) and Bro-
phy & Kiely (2002). In this same sense, Fleury & Fleury (2001) define soci-
etal competence as responsible and recognized knowledge, which implies
mobilizing, integrating, and transferring knowledge, resources, and abilities
that add economic value to the organization and social value to the individ-
ual.

Competencies focused on sustainability should add value to the organiza-
tion, the individual, society, and the environment (De Carvalho et al., 2015).
The authors state that the need to expand the consequences of decisions made
by employees for social purposes, aside from the organization, can make
them more autonomous and ready for changes. The most critical competen-
cies involve understanding the interdependence between companies and so-
ciety, knowing how to deal with diversity, and being open to joint discus-
sions and solutions built through dialogue (Hind et al., 2009).

Sustainability change will contest the basis of organizational values and,
as a result, power and cultural structures. When seeking to reach the Triple
Bottom Line (Elkington, 1994) in its strategic matrix, organizations begin to
accept new rules that pertain to meeting social and ecological needs more
than their growth and profit-generating interests.

In this context, education is the only way to promote a revolution in habits
and processes. Education can guide people to reflect and act according to a
critical and emancipatory perspective, rupturing the traditional system of
business as usual (Springett, 2005).

For the company to achieve full development, managers and accountants
should have specific competencies and deliveries to conduct other individu-
als towards the same organizational goals (De Carvalho et al., 2015; Hind et
al., 2009). In specific contexts such as emerging economies (Goulart et al.,
2021a; Goulart et al., 2021b) or public administration, changes have more
institutional barriers to overcome.
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In short, the generalist competencies for the sustainability field (Wiek et
al., 2011) can be summarized in two changes: one aimed at the individual
who should rationalize systemically, understanding the complex systems of
economic, environmental and social; the second based on the organizational
level itself, meaning that, for the individual to be able to act effectively, the
organization should have internalized sustainability values or, at least have
the intention of having them to make the necessary process changes feasible.
However, some changes after the SDGs occurred accelerating the pace of
this change (Quiroz-Nifio & Murga-Menoyo, 2017).

Nevertheless, the contributions that tackle factors that compose the com-
petencies for reporting sustainability point to the identification of the main
themes that deserve emphasis, such as the excellent use of data resources,
collaborative work, formal training, qualification of the professional, com-
munication, positive relationships, support articulation, team collaboration,
decision-making, and management process (Maas et al., 2016; Munzarova
et al., 2022). In this sense, the non-cognitive competencies appear funda-
mental for the sustainability disclosure and reporting (Caniglia et al., 2016).
Rimanoczy (2020) developed a competency-based model that goes beyond
technical competencies, incorporating emotional aspects and other non-cog-
nitive paradigms corroborating with Shrivastava (2010) and the need of a
passion for sustainability. This passion can only be developed through a ho-
listic pedagogy integrating physical and emotional learning with traditional
cognitive knowledge about sustainable management.

Literature contributions demonstrate a wide range of focuses and meth-
ods, and theoretical repertoires to approach the issue that is the object of this
research. As such, despite important themes regarding SDGs competencies,
it was defined that the work will follow the premises imposed by the theo-
retical reference, remaining with the most traditional and cited construct of
Parry (1996) and Brophy & Kiely (2002). This view is justified to fill the
literature gap, considering the greater theoretical, empirical, and social im-
portance since it meets the needs of organizations in understanding how to
comply with the Agenda of its managers and employees. In addition, it was
found that international literature presented the theme in a way that is more
aligned to the education context than studies that report experiences or pro-
pose competence development models for the 2030 Agenda and SDGs in
organizations.

Educational models for developing SDG competencies in managers and
accountants need to demonstrate skills and the difficulties of individual qual-
ification. As a definition, we adopted the general and classical concept of
Parry (1996) (Table 1).
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Table 1 - The triad model explained

Factors Metrics Description Sources
Data Management | Statistical perspicuity, critical analy- Munzarova S.,
sis of data, communication and syn- Kostalova J., &
thesis mastery, and proficiency in Fialova E. (2022).
proposing new solutions
Formal training schooling, study level, dimensions of | Maas K., Schalteg-
training, hours of corporate training ger S., & Crutzen
N. (2016) Perego
Knowledge P, E& Kolk A. -
(2012)
Qualification background in sustainability manage- | Zanellato G., &
ment, specialization, and domain in Tiron-Tudor A.
accounting reports (2021); Farooq M.
B., Ahmed A., &
Nadeem M. (2018)
Communication Transmitting a message and eventu- Probst et al.
ally receiving another message inre- | (2019); Urban &
sponse. Naidoo (2012); Gi-
rella L., Zambon
S., & Rossi P.
(2021)
Positive relation- Being responsible in relationships, Anshari M., &
Skills ships positive thinking styles, attentive lis- | Hamdan M.
tening, expressing gratitude, and (2022), Boiral et
dealing with difficulties al. (2020)
Support articula- Influencing people to achieve a goal
tion and convincing them to follow a par-
ticular line of work
Team collabora- Share responsibilities and efforts to
tion solve problems.
Decision-making choice or intention to obtain some re- | Subramanian K. R.
sult under specific resources and in- (2017)
formation
Attitudes Management Pro- discipline in which people use vari- ElHaffar G., Durif
cess ous methods to discover, model, ana- | F., & Dubé L.
lyze, measure, improve, optimize, (2020); Boiral et
and automate business processes al. (2020)

Source: authors

Figure 1 presents the literature’s identified constructs and metrics pre-
sented in recent studies, derived from the KSA model of Brophy & Kiely
(2002) and Parry (1996) to report SDGs organizational performance.

2.2 Sustainability Accounting

Sustainability, seen as a concept that seeks to establish the relationship
between the continuity of human activities on Earth and the resulting reduc-
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tion of the impacts inherent to these processes, has, in accountability, an es-
sential ally for the dissemination of organizational information that enables
its communication with society (Brown, 2009; Cho et al., 2020). Organiza-
tions, in turn, have increased interest in disclosing information related to sus-
tainability and seeking to establish criteria that ensure greater credibility and
transparency in this information (Schaltegger & Zvezdov, 2015). Establish-
ing this communication, however, is imbricated in a series of characteristics
linked to Sustainability accounting, that is, an accounting practice that seeks
to ensure means for organizations to effectively communicate to stakehold-
ers the disclosure resulting from their environmental and social practices
with the issues related to sustainability (Boiral et al., 2019).

Within sustainability reports, organizations have a way of expanding
communication with stakeholders to ensure legitimated information that
demonstrates its environmental disclosure (Monteiro et al., 2021). Initiatives
such as the Global Initiative (GRI) and the International Integrated Reporting
Framework (IIRF) has been adopted as incremental innovation that contrib-
utes to a new perspective on reporting and disclosure of accounting data
(Hsiao et al., 2022).

However, O’Dwyer and Owen (2005) bring a critical perspective of anal-
ysis of the efficiency of these reports when they understand that the organi-
zational intention of valuing its image in the market often subdues the poten-
tial contribution of accountability as a form of ensuring the credibility of the
data made available to stakeholders. Furthermore, from a more dialogic per-
spective, sustainability accounting and reporting hold a solid potential to
minimize the substantial and merely managerial perspective that pursues so-
cial responsibility initiatives and socially responsible investment (Diouf &
Boiral, 2017) communications to the market (Rankin et al., 2011). Instead,
this argument opens space for a deeper discussion about how accountability,
more specifically, sustainability accounting, may create ways of disclosing
data and accounting information of organizations to increase their credibility
in the market and society (Maroun, 2017). Based on the growing demand for
organizational reports, there is a concern regarding the training and devel-
opment of professionals and future professionals who dialogue with society,
demonstrating from credible data how organizations have played their role
in line with sustainable perspectives.

Considering accountants’ education and the possibilities that sustainabil-
ity accounting brings to the disclosure of accounting information, we empha-
sise the critical understanding of this accounting instrument from the per-
spective of communication quality with stakeholders (Diouf & Boiral, 2017;
Maroun, 2017; Bellucci, 2019). Sustainable disclosure and its correlation
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with the company performance (Clarkson et al., 2008; Schaltegger &
Zvezdov, 2015; Moteiro et al., 2021), the need to index and follow the guid-
ance of international entities such as GRI (Stefanescu, 2022) and IIRF (Hsiao
et al., 2021) led to greater credibility and legitimacy regarding the infor-
mation disclosed to the market and society (Rankin et al., 2011; Diouf &
Boiral, 2017).

Thus, the specificity but interdisciplinary characteristic that education for
sustainability accounting must have needs to be clarified. We need robust
methods to achieve impactful results to develop ethical leaders who seek to
establish an explicit and legitimate dialogue with society (Cho et al., 2020) .
Conclusively, this work seeks to establish a discussion from this theoretical
contribution that encompasses Sustainability accounting and individual edu-
cation to address new perspectives in accountants’ performance.

3. Research method

Considering the triad definition of competence (Parry, 1996; Brophy &
Kiely, 2002) as our theoretical archetype, we proceed with the Delphi
Method to find empirical information.

3.1 Data Collection and Method Procedures

The Delphi method is a qualitative research technique that seeks a con-
sensus regarding a specific definition or concept. It is used when there is a
lack of clarity regarding a particular phenomenon, and experts’ opinions are
sought to analyze the subject. The technique is designed through question-
naires (structured or not) in which several rounds were held to reach a con-
sensus of answers (Kayo, Securato, 1997; Landeta, 1999). The difference
between Delphi and interviews or surveys is that the answers from the ex-
perts are compared, and the results are presented in sequential rounds until a
subject is clarified. Commonly, this method is employed for technological
forecasting or something that has not yet materialized in the present
(Facione, 1990; Linstone & Turoff, 2002).

Our experts’ samples were chosen based on criteria that considered two
main characteristics: a) being a senior accountant of a municipality in Brazil
for at least five years; b) taking part in a project related to the SDGs on public
management. Thus, the National SDGs Commission (CNODS) members
were connected by their registration data on the Partnerships and Means of
Implementation (SDG 17) discussion group. Of the 25 experts, 11 answered
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the first round, and 10 answered the second round. The sample is considered

semi-convenient, meaning that the members from CNODS were accessed by

the intervention of an officially requested database from the National School
of Public Administration (Enap) in Brazil.

We conducted two instances of attendance at the National Conference of
the National School of Public Administration (ENAP), during which we pro-
cured data directly from participants via a physical survey instrument. These
data collection activities transpired on two discrete occasions: the initial oc-
currence transpired in January 2019, followed by a subsequent iteration in
December 2019. These events were in Brasilia, Brazil. The data acquisition
endeavors were facilitated by the support of ENAP, which granted permis-
sion to distribute and administer the research questionnaire during designated
sessions, each lasting approximately 30 minutes, optimizing the official pres-
ence of the municipal accountants in Brasilia at the Enap headquarters.

Initially, the first step was devoted to clarifying the main study questions
of the model KSA (knowledge, skills, attitude) (Parry, 1996; Brophy &
Kiely, 2002). Initial data analysis focused on whether participants agreed
with or disagreed with the traditional triadic model of competencies. We de-
velop a semi-structured instrument based on scales available and validated
in the literature for sustainability management (Branddo & Guimaraes, 2001;
Brandao & Bahry, 2005; Cella-De-Oliveira & Takahashi, 2014). In the first
round three open questions were asked:
¢ (KNOWLEDGE) Do you believe that public accountants know how to

report SDGs? Why?

e (SKILLS) Are the accountants skilled to communicate, have positive re-
lationships, support articulation and work efficiently in team collabora-
tion?

o (ATTITUDE) Is reporting for SDGs something you would like to do in
your municipality?

The second phase was then characterized by an effort to find agreement
among the responses using a group evaluative strategy. In the second round
of analysis, the audience was introduced to the main results of the first phase
and based on them. They had to propose feasible alternatives to develop the
barriers found in the first round. The research protocol of the second round
was a formulaire to measure the level of agreement of the experts about the
barriers to developing competencies and a open question inquiring them
about feasible solutions they would suggest to the topic: “Today, there is
much discussion around how to implement SDG training programs in public
administration. In your expert opinion, what would be the best way to do it?
Why?”.
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The two-round method is compatible with the Delphi method principle.
It allows the researcher to deepen the investigation based on the results of
the first inquiry. The second round is a propositive phase when experts can
freely argue about the topic, and this rich information is summarized for de-
veloping new insights in the field.

4. Results

The first round validated the model with the experts, following the se-
quence of variables KSA (knowledge, attitude, skills) (Parry, 1996; Brophy
& Kiely, 2002). Experts expressed their opinions by answering their level of
agreement or disagreement with the antecedent factors of competency.

4.1 First round

When asked their opinion about the level of Knowledge they have about
SDGs, out of eleven, only two consider the accountants to know the SDGs
meaning, arguing in general that the topic is new and that they received no
training. In turn, they consider themselves qualified to the task regarding
technical skills. Table 1 summarises the result of question 1 (Knowledge).

The second factor of the model is Skills. Skills in competence literature
comprise communication abilities, positive relationships, support articula-
tion and team collaboration. Experts express important concerns about the
work environment of public municipalities, affecting their skill capacities di-
rectly. Most of them (8 of 11) consider themselves able to perform those
skills. Nevertheless, they emphasise that for requiring high levels of interac-
tion among their co-workers, leaders and operational staff, that dimension is
not a single effort. They are unanimous in affirming that they consider it
especially difficult because of the nuances of cultural aspects of the munici-
palities. Also, no different element was identified from their traditional con-
trol tasks to the SDGs reporting (table 2).
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Table 1 - Results of the first round - knowledge (E - Expert)

Measured
Variable

Excerpts examples

Identified
organizational con-
text antecedents

knowledge

“Public accountants get approved through high standards
thresholds to be a public employee. They are very well qual-
ified. Typically graduated from the best accounting courses
in Brazil” E (1).

E1 states that “information about SDGs in this sense is very
recent”, and E4 indicates that “they might know, but they do
not feel sufficiently responsible for any related objective”
(E2)

“Even if there is some knowledge of the subject from em-
ployees and their role connected to SDGs, the accountants
would not know how to disclose practices or data about
SDGs, especially without any orientation, policy or train-
ing.” (E3).

“More resistance comes from older public accountants since
the matter is new” (E6).

“We are pressured to change every time a new law is ap-
proved. I do not see any difficulties about how to do a re-
port” (E8)

“SDGs are a new theme, we are not prepared to report, we
need to understand the topic better” (E11).

New theme
Absent of training
Adequate technical
qualification

*E (1to 11):

Expert 1, 2; N. Source: authors

Table 2 - Results of the first round - Skills (E - Expert)

Measured
Variable

Excerpt

Identified
organizational
context

skills

“We practice every day, but it is a very informal thing among the
processes we have to fulfil”

“I do not see any connection with these skills when producing a
special report, this is required to work in any circumstances”
“sometimes the control process can intimidate social interac-
tions, so I think that this would be the most difficult part in any
municipality”

“All accountants have to have these skills, for sure, for any task”
“This is not about the role of the accountant, it is something that
the management deals”

“It depends, there are municipalities that are very dynamic and
efficient, but the majority of them does not have any special pro-
gram for this kind of skill”

“In my opinion it is something beyond the role of the accountant
if the municipality wants us to develop social skills, they need to
offer support or training”.

Leadership
Management sup-
port for the devel-
opment of social
skills

*E(1to 11):

Expert 1, 2; N.

Source: authors
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The last factor of the model KSA is attitude. Attitudes are conceived as
the decision-making process and by the Management Process. In other
words, a choice or intention to obtain some result under specific resources
and information combined with a discipline in which people use various
methods to discover, model, analyze, measure, improve, optimize, and auto-
mate business processes. (ElHaffar, Durif & Dubé, 2020; Boiral et al., 2020).

Table 3 - Results of the first round - Attitude (E - Expert)

Measured Excerpts Identified
Variable organizational
context anteced-
ents
attitude “Brazilian municipalities have been through cloudy and uncer- | lack of resources
tain periods (E1).” overwhelming
“Brazilian municipalities are broken. (E6)”. workload
“I find it challenging to disclose sustainability projects within the | politics

context of the scarce resources of Brazilian municipalities.” (E2)
“Most senior accountants are still embedded in legal compliance
and cannot innovate and use what they know. This a tough situ-
ation in all Brazilian municipalities” (5).

“We are already overloaded, it is hard to change the mind of peo-
ple to become attractive to new challenges, the daily routine is
already overwhelming” (E6)

“Accountants to do only what is asked by law, only basics com-
pliance” (E1)

“It should be very commendable, but there is an eminent risk of
political influence on this task. The reports are often used to pro-
mote political actions” (E4).

Experts 2 and 9 (E2 and E9) mention that “politics” may com-
promise the reliability of the disclosing process.

*E (1to 11): Expert 1, 2; N.
Source: authors

None of them, as expected, clearly declared a negative attitude against the
SDGs reporting. However, they indicate some contextual problems of public
management as barriers to performing it effectively.

The first one is the financial problem. The second one is politics and,
hence, the third is overwhelming routine to be complied with law.

Experts also emphasise the issue of involving the Agenda in partisan dis-
putes. As such, there is still confusion that the Agenda might be a political
project within the offices, which will fatally influence the motivation of pub-
lic accountants to contribute to its development. Experts reinforced that the
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public accountant is usually overloaded and tends to resist change, especially
with senior accountants.

4.1 Second round

On the second round of the Delphi Method, experts were called to propose
alternatives to develop competencies to report SDGs in public management
based on the identified factors of the first round. The only point that was
considered positive in their perception was accountants’ technical qualifica-
tion. As the the only positive driver, technical qualification was excluded
from the barriers factors to develop such competencies.

Table 4 - Second round results - validation of barriers factors

Barriers Factors Indicate the level of agreement with the pre-
sented barrier of your municipality to de-
velop human competencies in reporting
SDGs (1 - totally disagree to 5 - totally
agree)*

New theme 24
Absent of training 50
Quality of Leadership 35
Management support for the develop- 22
ment of social skills

Financial resources of the municipality 46
Overwhelming workloads 50
Politics 29

* simple average, 10 experts
Source: authors

It is possible to analyze that “Management support for the development
of social skills” and the “New theme” were barriers that received less than
25 points, the others were validated by the accountant's sample. This means
that the dimension of Attitude was completely validated whereas the other
two, skills and knowledge show differences from the original model we
based our research, the KSA.

As already mentioned in the method section, during the second round we
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provided an open space for the experts to express possible alternatives of
how to suppress the specific barriers of the public management to develop
the accountants to report SDGs.

Many suggestions emerged. Experts generally reveal that attractiveness
is an essential factor. They point out that engagement is critical for success,
entering the activities accountants perform daily, not just on a technical level.

Also, the teaching method appear as an essential factor of the training
program. They propose employing of more dynamic methodologies such as
gaming and awards and taking advantage of the accountant’s high level of
schooling. One of the experts also calls attention to awareness or “demysti-
fication of the theme,” bringing information to hinder initial resistance.

“Public accountants can become more motivated and aware by removing
them from their comfort zone. They need to understand the purpose of know-
ing the subject” (E2), “leaders need to promote more motivated and con-
scious employees, arguing for the reason for doing anything” (E5). If this is
attractive to the employee, “those well-intentioned will inevitably adhere to
it.” Finally, for expert E7, the SDGs reporting is “an easy matter to discuss,
but difficult to do” The possibility would be an alignment to topics closer to
those already addressed by accountants daily. This idea is corroborated by
expert 2 (E2), who understands that “the best way to training, because SDGs
are typically unattached from the accountants’ life, having a practical and
unique template could be interesting”

Most respondents reaffirmed the importance of a more attractive, uncon-
ventional format that differs from the traditional lecture scheme. E1 reminds
us: “We need fast format and hands-on teaching,” a perception corroborated
by E3, who understands that “training should bring awareness that the SDGs
is already part of our routine, breaking the ice.” In this sense, Expert E2 sug-
gested new methods, mainly in a new environment that is not a classroom.
Expert 4 also supported that the method must be different, consistent with
“student-centered methodologies” and that “doing it in a new format could
be interesting.”

“I believe that most people are unknowledgeable (...)

there should be a mechanism to foster the and facili-
tate the report” (E10)

Aside from these perceptions, other experts suggest active participation
methods with accountants, and only E11 considers that, although the tech-
nique is essential, the theme should attract only interested accountants. Fi-
nally, E10 agrees that training should be consistent with the work hours, non-
mandatory, and, if possible, should be included as the workload for career
progression.
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E7 provides some insights about the training method and how to engage
accountants: “These courses end up leading to something boring... One more
thing for us to do. It does not work. They need to understand the purpose of
knowing the subject.”

In addition, the expert 4 emphasizes that accountants think this is a mis-
understanding in their role in disclosing SDGs.

“Other countries and private companies should under-
take the lead, setting aside the responsibility of public
management for sustainable development.” E(4).

In sum, experts do not propose any articulation with third parties or any
possible solution for the lack of resources and work overload, they centred
their proposals on training methods, offering new ideas on how to link SDGs
with their daily activities and stimulating accountants with active teaching
approaches.

5. Discussion

Some discussions can be raised considering the hypothetical conditions
provided by this sample data. Therefore, conceptual models for optimizing
relationships between the elements are sought in deep discussions on the
theme.

By the aggregated answers, we summarized that one more factor should
be included beyond the triad of Parry (1996) and Brophy & Kiely (2002):
knowledge-skills-attitude. The fourth variable of the construct is defined as
purpose (figure 2). This means that even if they can execute the task, their
tenacity can moderate for better performance (Parry, 1996; Brophy & Kiely,
2002). The characteristics of a training program are to optimize their quali-
fication and reduce their demotivation, weakening up their willingness to so-
cial good, by individual purpose.

We add a variable as a construct proposition to the traditional models of
Parry (1996) and Brophy & Kiely (2002) (figure 2). Purpose emerges as a
new antecedent of competencies to report SDGs in accountants by the com-
bination of literature insights (Dlouha; PospiSilova, 2018; D’Souza et al.,
2019; Fuertes-Camacho et al., 2019; Corriveau, 2020) and the public man-
agement specialist statements.
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Figure 2 — Purpose as a new variable in Parry (1996) and Brophy & Kiely (2002)

Skills | Attitudes

Knowledge Purpose

Source: authors

Literature on competencies presents recent evidence since 2016 that
points to an emotional matter as being conducive to an attitude of “wanting
to do.” Thus, this work explores a new theoretical idea to contribute to the
model by Parry (1996) and Brophy & Kiely (2002), as demonstrated in the
diagram in Figure 2. In this sense, the fourth construct was incorporated into
the classic model as an stimulus because they value the SDGs as something
aggregating to themselves and for society, not just as professionals or for
corporate means.

There is an overall high qualification for the accountants. Accountants
have a strong basis of technical knowledge and have no difficulties in writ-
ing, text interpretation, logical reasoning, or mathematics. That kind of gap
would require more profound and technical training. Some respondents
asked for a template that can be efficiently utilized by those provided by
government agencies with guidelines for disclosing SDGs in public manage-
ment. However, they state that difficulties are in dealing with specific soft-
ware to produce the report. This is an important question to discuss, asking
if layout and writing are exactly inside the expected competencies of ac-
countants for SDGs reporting. A simple combination between Excel and a
design (free) platform can be enough for this objective.

The identified gap in the attitude dimension of our model is much more
aligned with the difficulty of coordinating, leading, controlling and disclos-
ing any process or information than specific technical deficits. Instead, per-
sonal values positively relate to the agenda’s objectives, reinforcing individ-
ual engagement and motivation to report SDGs. Accountants are demoti-
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vated by the workload, resource scarcity and organizational climate prob-
lems more than exerting effort to report the SDGs accordingly.

Some subjective behaviors will deserve a more specific approach, for ex-
ample, the problem of being unable to negotiate and deal with political dis-
putes. Sometimes, many excellent projects are overturned by a lack of adhe-
sion to the idea of dominant groups in power. Therefore, it is also on the table
the role of accountants in the responsibility to fight against this trend in their
workplace. For this, options of training that consider political aspects, in-
cluding themes such as negotiation, communication techniques, speech,
counterarguing, and dramatic persuasion are welcome.

Regarding identifying the SDGs in daily professional activities, active
learning methodologies and group development should be developed to
break this resistance, as training is they consider it “boring”. This method is
ideal for developing deficits presented in the sample, such as communication
skills, teamwork, and collaborative focus. For example, we can invite the
accountant to relate daily activities to SDGs Agenda fulfillment. From there,
it could allow collaboration among the parties to elaborate the report.

Instead, the purpose dimension is one of the most challenging tasks. There
is no evidence that training can change the personal values that an individual
brings with him or her until that moment. All that is known is that, for an
individual to be sensitized to a topic, they need to have information on the
subject to, from there, conceive their own opinion on that subject. However,
this opinion and the degree of orientation that this person may come to de-
velop concerning sustainability will be intrinsically connected to their empa-
thy and relationship with the subject in prior experiences, mindset, culture,
and even religious and political orientation. Thus, respecting these limita-
tions, active training can improve sensibilization success by using account-
ants' local reality, daily activities, and organizational peculiarities.

6. Recommendations for sustainability accounting practices

To meet the goals of developing competencies on all the information
raised, we recommend four modules to a training program to public account-
ants.

1. Diagnosis of technical knowledge: the moderator applies a simple ques-
tionnaire of up to 30 multiple-choice questions in this step. The account-
ant reaches a score regarding the contents: i) Writing, ii) Text interpreta-
tion, iii) Logical reasoning, and iv) Mathematics.
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2. Lectures on negotiation techniques: referring to negotiation techniques
involving the content connected to communication, leadership, dialog,
persuasion, and persistence to support the effectiveness of the political
articulation.

3. Conversational experiences: The third module proposed a dialog experi-
ence that should count on previously prepared material to work on a sus-
tainable development case (e.g., poverty, lack of education, and health
services) specific to the organization or its geographic region. In the case
of municipalities, the most important problems of public accountants
should be prioritized, shortening the distances between their work and the
Agenda.

4. Benchmarking to best practices: Companies that received awards that are
part of GRI, Global Gap, Rainforest, and ISO 14.001 used to have com-
plete reporting that is open access on their website. That material can be
the basis of initial development and provide mature insights into other
companies that have already published reports aligning operations with
SDGs.

We comprehend that organizational culture will be a filtering character-
istic concerning the difference in desirable and viable routine actions, con-
sidering that the more intense the orientation for sustainability and the flexi-
bility in the organization’s management, the closer these two directions will
be.

This proposal understands the need for contextualization and supporting
the public accountant through political articulation. It also approaches the
characteristics involving individual emotion and purpose that public ac-
countants should deal with to systemically develop the subject, incorporating
the SDGs in their planning. This initial framework can be implemented at
strategic, tactical, or operational levels helping accountants to disclose effi-
ciently and connecting the sustainable development outcomes of various or-
ganization departments.

The active teaching methodology is relevant to analyzing stakeholder en-
gagement's role in sustainability reporting. For instance, developing the pro-
fessionals’ competencies to fulfil the Agenda is a matter of optimizing their
qualifications and encouraging the adhesion to new values and purposes.

Still, in this context, public employees enjoy job stability, naturally mak-
ing them more resistant to change. Thus, the difficulties in public administra-
tion will be equal to or more significant when developing new competencies
aligned to a plan that, in Brazil, is often entailed by a political-partisan ste-
reotype and lack of financial resources.
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Nevertheless, SDGs competencies for reporting in public management
are relevant when considering the severity of social, environmental, and eco-
nomic problems. Furthermore, Brazil also receives even greater worldwide
pressure for being the largest geographic area in the Amazon Forest region,
with the most extraordinary biodiversity globally. The need for Brazilian ac-
countants to acquire those competencies is vital to fair communication to
society, especially regarding public budget expenses.

7. Conclusion

Developing competencies for SDGs reporting is still obscure and lacks
prepositive frameworks (Branddo & Guimaraes, 2001; Cella-De-Oliveira &
Takahashi, 2014). The challenge of exploring how to deal with the subject
within the context of an emergent economy and in public accountability
makes it even more intriguing. For example, municipalities depend on fed-
eral budgets shaped by the pluriannual planning — a highly counterproductive
method to allow management changes (Constanza et al., 2016). Moreover,
due to public agents’ low awareness and motivations (Ragland, 2014), SDGs
reporting is still considered useless (Allen et al., 2016). On the other hand,
the world, and the different public administration stakeholders, especially the
Brazilian population, urge immediate solutions to the country’s profound so-
cial, economic, and environmental wicked problems.

This work identified antecedent factors of accountants’ competence for
SDGs disclosure. The theoretical narrative showed that emotions and per-
sonal values should be embedded, refining traditional methods with a new
dimension (purpose). Accountants’ technical qualifications must be opti-
mized for the social good by purpose.

In practice, we contribute by proposing an educational model to public
accountants. The model can contribute to suppressing political barriers in
public management, improving the socio-emotional competencies of the ac-
countants, and aligning with the personal purpose of seeking sustainable
management performance.

The limitations pertain primarily to the sample size employed in this
study. While the Delphi method is renowned for its capacity to yield insights
with relatively modest sample sizes, we undertook proactive measures to
mitigate this constraint. Specifically, we adopted a strategy to enhance the
sample’s representativeness. This involved including participants from a di-
verse array of geographical locations across Brazil, encompassing experts
hailing from all regions of the country.
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With this work, we expose public management problems that are barriers
to a better reporting and disclosure process from accountants. Also, we close
the gap by offering a framework to suppress the barriers and support public
management to educate accountants on this new and challenging task. In ad-
dition, a secondary contribution also improves public management's paths to
mobilize their staff so that more significant, long-term, and less tangible ob-
jectives can be pursued with motivation, effectiveness, and efficiency.

Implementing the SDGs as the best way to disclose sustainability in cor-
porate reporting is expected to be made feasible, making SDGs more tangible
and adapting to organizational reality.
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Abstract

The aim of this research is to investigate the quality and reliability of ESG data provided
by companies, as well as the accuracy and objectivity of ESG ratings produced by sus-
tainability rating agencies (SRAs). Since SRAs use companies’ non-financial information
as input data when formulating their ESG ratings, these two topics appear to be strictly
interconnected.

Drawing on the Shanon and Weaver (1949) model of communication, we have addressed
these issues by means of a systematic literature review combined with a bibliometric anal-
ysis. In our investigation we run: i) the co-citation analysis to detect the seminal papers;
ii) a keyword co-occurrence analysis to explore how the main features of the academic
debate have unfolded in the last five years; iii) a keyword co-occurrence analysis to obtain
a network visualisation map to explore how the research broad scope was articulated in
different clusters (i.e., themes of research). Among the clusters that emerged from the
mapping, we have decided to delve into the streams of research we consider most relevant
and deal with: the relationships between ESG and Artificial Intelligence (Al). Namely, we
deem that Al may allow us to process massive amounts of data that contain crucial infor-
mation for ESG investing. However, even if computer algorithms are able to analyse all
information available efficiently, and in a timely manner, managers and investors should
be aware of their opportunities and criticisms, while scholars should list propositions for
advancing the research on these topics.
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1. Introduction

Since most investors have integrated Environmental, Social and Governance
(ESG) information into their investment decisions, larger pools of capital are
available to the companies that pay greater attention to Environmental, Social and
Governance (ESG) issues (Ioannou and Serafeim, 2015; Kotsantonis et al., 2016;
Eccles and Klimenko, 2019). The growing awareness that ‘sustainable’ invest-
ments may produce better financial performance (Friede et al., 2015: Alshehhi,
2018), and lower cost of capital (Dhaliwal et al. 2011), has indeed prompted nu-
merous companies to voluntarily publish sustainability reports with the aim of
guiding, at least in part, investment decisions (Willis, 2003; Magness, 2010;
Berthelot et al., 2012; Lourenco et al., 2012; De Villiers, 2017).

With the aim of providing guidance for investors seeking further insight into
sustainability performance, many sustainability indices have been designed by
rating agencies to measure the performance of the firms that set industry-wide
best practices with regard to sustainability (Robinson et al., 2011; Escrig-Olmedo
etal., 2019).

Sustainability indices provide meaningful signals of social legitimacy in an
attempt “to verify that a firm’s goals and actions align with societal values such
as environmental sustainability, labour and human rights, anti-corruption prac-
tices, and community engagement” (Hawn et al., 2011, p. 3). It has indeed been
argued that they serve as informational intermediaries between companies and
their stakeholders (such as analysts, brokers and financial institutions but not
only) by evaluating the information on ESG issues released by companies
through different media and channels (Robinson et al., 2011; Clarkson et al.,
2019; Galeotti et al., 2022). Within the realm of sustainability indices, the most
widely recognised are the DJSI Family. Established in 1999 and maintained col-
laboratively by RobecoSAM and S&P Dow Jones Indices, the DJSI family tracks
the performance of the world’s largest companies leading the field in terms of
corporate sustainability (Lopez et al., 2007; Searcy and Elkhawas, 2012; Hawn
etal., 2018; Bernardi and Demartini, 2019).

However, the quality of ESG performance provided by the company and how
they are translated by rating agencies in sustainability indices does not lack criti-
cism (Durand et al., 2019; Arribas et al., 2021; Avramov et al., 2022; Tsang et
al. 2023) as explained in the following. For investors, having measurable and
trustworthy ESG indices allows them to track companies’ performance over time
and check, at a future time, if they have been able to achieve the objectives set
out in the past. For the management of the company, setting and disclosing infor-
mation regarding ESG performance is appreciated by the ESG investors, making
it easier to define appropriate strategies and policies to reach them. Last but not
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least, all stakeholders should be able to objectively evaluate and compare differ-
ent companies’ sustainability performance: this is possible only when using suit-
able, complete and standardised metrics.

In the past, the assessment for the inclusion in a main index, such as the Down
Jones Sustainability launched in 1999, was mainly based on information provided
by the companies through questionnaires and interviews complemented with
non-financial data acquired through the manual screening of official corporate
sources (e.g. websites, corporate reporting, press releases, etc.), as well as through
surveys and market analysis. Nowadays a large amount of information on ESG
corporate performance is available, can be gathered from several sources inside
and outside the company and media channels (i.e., websites, social media, news-
papers, etc.), and is also elaborated using Artificial Intelligence (Al).

This brings with it several problems and criticism about the quality and relia-
bility of the information gathered by info-providers and the algorithm applied by
rating agencies (Berg et al., 2020; Billio et al., 2021; Sahin et al., 2023).

Companies’ ESG data are scattered throughout different sections of different
public documents (depending on the specific firm) and can have the form of quan-
titative or qualitative information (Saad and Strauss, 2020). In both cases, some-
times it is not even clear how companies translate sustainability principles into
strategic and operational objectives, and then measure their ESG performance
(Wang et al., 2023). Furthermore, there are no guidelines explaining how inves-
tors should interpret these results (In et al., 2019; Serafeim and Yoon, 2022).
Even though many institutional actors and NGOs are working towards a joint
vision, the goal of shaping a comprehensive global framework has not yet been
reached (Cruz and Matos, 2023).

Hence, it is necessary to find out how to guarantee and verify the reliabil-
ity of ESG performance by analysing the quality of the information flow
from its origin to the end users.

For this purpose, in our study, we will draw on the communication model
elaborated by Shannon and Weaver (1949), who study the process of pro-
cessing and transmitting information from an issuer to a recipient and focus
precisely on the process of coding and decoding information, as a fundamen-
tal aspect to guarantee the effectiveness of communication, which we have
seen to be the central theme in the above rationale for our research.

Namely, the aim of this paper is to investigate the quality and reliability of
ESG data provided by the companies, as well as the accuracy and objectivity of
ESG ratings produced by sustainability rating agencies (SRAs). Since SRAs use
companies’ non-financial information as input data when formulating their ESG
ratings, these two topics appear to be strictly interconnected. At the same time,
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the implementation of new data processing to collect and process information is

emerging as a central theme for assessing the quality of ESG information flow.

Previous studies analyse some of the elements that comprise the quality of
ESG information. Yet, they consider these issues in an isolated way, related to
specific purposes (i.e., the quality of ESG information for sustainable investing),
rather than focusing on the whole communication flow. On the contrary, we deem
a holistic analysis of all the involved elements is key to properly understanding
the ESG communication process, therefore with the aim to offer a broad picture
of the problem outlined up to now, we have addressed these issues by means of
a systematic literature review (Transfield et al., 2003) combined with a biblio-
metric analysis (Donthu et al., 2021), based on the following research questions:
- How has the topic of ESG data quality developed over the last 5 years?

- What is the current state-of-the-art?

- What are the main literature gaps that might guide future research ave-
nues?

The use of VOSviewer software (Van Eck and Waltman, 2010) enabled
us to run a bibliometric analysis to investigate the conceptual structure of the
field under examination (Ji et al., 2018) and to address possible future re-
search avenues regarding:

i. the quality and reliability of ESG data and ratings,

ii. the implementation of new data processing technologies — such as Dis-
tributed Ledger Technologies (DLTs) and Artificial Intelligence (Al) —in
the mechanisms of ESG disclosure and rating formulation.

Namely, we deem that Al may allow us to process massive amounts of
data that contain crucial information for ESG investing. However, even if
computer algorithms are able to analyse all information available efficiently
and in a timely manner, managers and investors should be aware of their
opportunities and criticisms, while scholars should list propositions for ad-
vancing the research on these topics.

This paper is structured as follows. Section 2 illustrates the theoretical
background and the purpose of the research, while Section 3 focuses on the
methodology applied. An overview of the bibliometric results is presented in
Section 4. Section 5 draws on the findings and provides an interpretation of
the state-of-the-art on ESG data quality research, while 6 highlights some
implications for future research directions. Conclusions follow in section 7.

2. Theoretical background and purpose of study

To thoroughly examine our research topic, we refer to the well-known theo-
retical framework of information theory that takes its starting point from the
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mathematical theory of communication by Shannon and Weaver (1949), who
have been very influential in various fields (Krippendorff, 2009), including
information theory (Cornelius, 2002), communication theory (Fiske, 2011),
even CSR communication (Garcia-Torea et al., 2020).

Information theory focuses on the study of data transmission and its pro-
cessing and measurement of information and consists of a series of elements
and processes arranged, in fact, in a linear order, (see Figure 1):

- an information source (Issuer) that encodes a message, which passes
through

- achannel or medium of transmission of the signal that is received by

- arecipient (decoder) who decrypts it,

- the factors that can distort or prevent a message from effectively reaching
the recipient.

Figure 1 - Shannon and Weaver’s model of communication

source Channel Destination

(decoder)

Information Transmitter
(encoder)

Receiver

Signal Signal Message
sent received

Noise

The model elaborated by Shannon-Weaver is also known as the code model,
as it maintains that a necessary condition for communicating effectively is to have
a shared code to encode and decode signals (Al-Fedaghi, 2012).

Many subsequent theorists built their own models on its insights (Hollnagel
and Woods, 2005; Krippendorft, 2009; Fiske, 2011). However, it is often criti-
cised based on the claim that it oversimplifies communication especially to ana-
lyse social processes and human communication (Chandler, 1994). One common
objection is that communication should not be understood as a one-way process
but as a dynamic interaction of messages going back and forth between both par-
ticipants (Schram, 1954). This approach highlights the dynamic nature of the
communication process that unfolds as a multi-directional exchange of messages.

Another criticism argues instead that the message does not exist as a form of
preexisting information; this means that coding and encoding processes are crea-
tive processes that create the content (Richards, 1955).

Message
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Despite criticism and reinterpretation in various disciplinary fields, the
model is still recognised as influential today. As accounting scholars, we are
very interested in investigating the coding and decoding processes of ESG
information, which represent a starting point for assessing the quality of the
information system. Hence, we have built on Shannon and Weaver’s model
to draw a framework for the ESG information as a communication system
(see Figure 2)

Figure 2- ESG communication system

Encoding/decoding processes

Channel~ ”“'C’}iéh‘nein\\
/_(e’.g’. web page) (e.g. web page) -
Information | [ -Transmitter/ Receiver/decoder Receiver/ | Destination
sources encoder Transmitter/encoder decoder % | (decision makers:
(companies, !'| (eg. GRI (info providers, SRAs) (stakeholders: ! | e.g. investors, banks,
newspapers & | | standardsetc.) ” ) e.g. investors,, /| clients and suppliers,
social media) etc.) etc.)
Message Signal Signal Message
“{e.g. ESG KPI) (e.g. ESG score, .-~
__rating)-"

As source of information, we consider not only the firms but also other exter-
nal sources of ESG information (i.e., social media and newspapers). The firm and
other external sources decide on which messages will be communicated.

Companies select the message they want to communicate depending on their
motivation for disclosing ESG information (e.g., accountability, green-washing,
legitimisation and mandatory requirements) (Krueger et al. 2021). Companies
can collect information internally and externally, for example, by interacting with
supply chain suppliers and stakeholders. The use of Al by companies is increas-
ingly frequent, especially large ones, to collect and process information (Galeotti
et al., 2022). ESG information will be collected, processed and encoded on the
basis of specific reporting models and standards (i.e., GRI guidelines; TFCD
guidance, etc.), which in our model represent the transmitter or encoder element.
The outcome is that ESG data is scattered, generally voluntarily, throughout dif-
ferent sections of official reporting (i.e., sustainability or integrated, etc.) and
other forms of disclosure (i.e., price-sensitive information, press releases) (Saad
and Strauss, 2020). Afterward, firms distribute their reports to their stakeholders
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through a channel (i.e., physical reports, document format files, or interactive
webpage) (Arvidsson and Dumay, 2022).

Information on companies’ ESG available on social media and in newspapers
is even more important as they complement, confirm or contradict the ESG data
provided by companies. The content of the message comes from journalists, in-
terest groups, activists, researchers, etc., increasingly interested in environmental
and social issues. This information is usually presented in written form and con-
veyed via the internet (Aouadi and Marsat, 2018; She and Michelon, 2019).

In this communication process, the first receivers of the signal are the so-
called ESG info provider and/or the SRAs that collect different data points
to assess a firm's ESG performance and thus provide an ESG score/rating. In
this decoding and coding process, several criticisms arise about the transpar-
ency and reliability of algorithms applied by info providers/SRAs (Berg et
al., 2020; Billio et al., 2021; Sahin et al., 2023).

The final recipients of the message are the different categories of stake-
holders (i.e., investors, asset management companies, banks, clients and sup-
pliers, the public administration and civil society) using ESG scores and rat-
ings in their decision-making. They decode the message and interpret the
information. Each firm’s stakeholders may consider different impacts as rel-
evant, hence, decoding the signal on the basis of their priorities and ESG
framework (Amel-Zadeh and Serafeim, 2018; In et al., 2019; Serafeim and
Yoon, 2022).

What emerges from this picture of the ESG information system is the
lack, to date, of a shared code among the various players, throughout the
process of production, processing and interpretation of ESG information.
Previous studies have analysed some of the elements that comprise the qual-
ity and reliability of ESG information. Yet, they consider these issues in an
isolated way, related to specific phases (i.e., the drawing of the sustainability
reporting) or purposes (i.e., the quality of ESG information for sustainable
investing), rather than the whole communication flow. A holistic analysis of
all the involved elements is key to properly understanding the ESG commu-
nication process.

To draw a complete picture of the ESG information flow, and to detect
the scholarly knowledge in this field and the research gaps, the methodology
to follow is a systematic literature review (Dumay et al., 2016; Massaro et
al., 2016). The latter is a literature review, that attempts to identify, select,
synthesise and appraise academic contributions that, in our case, are relevant
to answer the above-mentioned RQs.

While since 2020 the number of literature reviews on ESG matters in Ac-
counting, Finance and Management research has dramatically increased, which
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means that the topic is gaining momentum and is core to address emerging issues
in many fields, from our preliminary scrutiny and search on bibliographic citation
databases, we found that none of them is oriented to address our RQs, as can be
seen in the summary provided in Appendix (see www.sidrea.it/trust-esg-ratings).

3. Research methodology: a systematic review and a bibliometric analysis

3.1. A systematic review procedure

According to Pickering and Byrne (2014, p. 539), a systematic review
method “works well for emerging areas”, which is perfectly suited to the
topic we want to address, i.e., the quality of ESG data, given its increasing
relevance and the possibility of analysing it from different perspectives. The
aim is to offer a framework to explore, discover and develop knowledge pro-
cesses related to an emerging, complex and articulated topic. In so doing, we
adopt organised, transparent and replicable procedures (Petticrew and Rob-
erts, 2008). Namely, we have followed the three stages outlined by Tranfield
et al. (2003): planning, conducting and reporting the review.

The first step, planning, requires the involvement of a review panel, in
our case composed of the two authors, to define the key steps to conduct the
review and ensure the methodological rigour through a cross-checking pro-
cess. Planning the review allows us to define the criteria for the search strat-
egy and to outline the research boundaries (Tranfield et al., 2003, p. 215).

The second step consists in conducting the review. Academic contributions
have been drawn from Thomson Reuters’ Web of Science (WoS), which is one
of the most important global bibliographic citation databases of peer-reviewed
literature. WoS was chosen because its database consists of over 33,000 sources
and focuses on hard science and social science areas, which fit perfectly with the
purpose of our research, aiming to contaminate our field of research with insights
from authors not only from the social sciences (e.g., accounting, finance, man-
agement) but also from other disciplines (e.g., information science).

Based on the main topics we decided to investigate, in November 2022,
a search was conducted with the following keywords (included in the title,
abstract, author keywords and Keywords Plus): “ESG” or “non-financial in-
formation” or “sustainability reporting” AND “rating” or “KPI” or “quality
of data” or “artificial intelligence” or “machine learning” or “big data”. We
have carefully selected all these keywords, through an iterative process of
adding new keywords, in order to include many contributions in our dataset
and not risk losing some themes that we were not able to identify a priori.
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We restricted the examination to English-language texts only from 2013 to
2022 regarding Business Finance, Management, Business and Economics fields.

The result is a set of 125 documents, cited 1,552 times (without self-cita-
tions) in the considered timeframe, with 13.17 average citations per item and
a Hirsch index' of 20.

Subsequently, we built a bibliographic database with all the details of the ar-
ticles included in the literature review (title, authors, journal and other publication
details), and each article was downloaded, collected and stored.

For each documentary source, the content of the abstract was examined indi-
vidually by each author and the same authors unanimously considered this docu-
ment to be coherent for the purposes of the research.

The third and last step concerns the reporting of the review. According to
Tranfield et al. (2003, p. 218), a two-stage report should be developed: the
descriptive and the thematic analyses. The first one allows researchers to
provide a description of how research has developed and to understand which
authors are contributing the most and how. The second stage allows them to
identify key emerging themes. In this stage, linking the themes across the
main contributions and identifying research gaps for future investigation are
crucial in the reporting process.

In terms of methodology, the novelty of our study is the combination of a
systematic literature review with a bibliometric analysis, which allows us,
through specific software and techniques, to uncover clusters of interconnected
themes characterising the structure of the research field.

A systematic literature review uses systematic procedures, which are typ-
ically carried out manually by scholars. It requires a narrow scope of study
and thus tends to include a lesser number of papers for review (e.g., between
tens and low hundreds) (Snyder, 2019). In that sense, systematic literature
reviews are better suited for niche research areas. In our case, the number of
papers extracted, 125, is quite high, but above all, the use of bibliometric
analysis is justified because the research scope is broad and has no limited
boundaries. Therefore, as we will explain below, we adopted a bibliometric
analysis to map the main topics and how they are interrelated.

!t is a distribution-based indicator reflecting the number of papers (N) in a given dataset
having N or more citations. In our case, a Hirsch index of 20 indicates that 20 papers in the
given set were cited at least 20 times each. This measure attempts to reflect both productivity
(number of papers) and impact (number of citations) in one number.
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3.2. A bibliometric analysis procedure

Unlike systematic literature reviews that tend to rely on qualitative tech-
niques, bibliometric analysis relies upon quantitative techniques. The bibli-
ometric analysis is a scientific method that can be useful for scholars who
wish to pursue a retrospective of broad and rich areas in business research
(Donthu et al., 2021). Bibliometric methodology has gained immense popu-
larity recently due to the usefulness of bibliometric software (such as
VOSviewer) and databases (i.e., WoS or Scopus) that ease the acquisition
and assessment of large volumes of scientific data.

The aims of a bibliometric study are to unveil the so-called ‘performance’
and ‘intellectual capital’ of a research field. In terms of performance, biblio-
metric analysis may help to gather information on the research constituents
(which may include authors, institutions, countries and journals).

In terms of intellectual capital, bibliometric analyses “reveal the biblio-
metric structure that encapsulates the networks between research constitu-
ents contributing to the intellectual structure that is founded upon clusters of
interconnected themes in the research field” (Donthu et al., 2021, p. 287).

To this aim, we made use of VOSviewer software (Van Eck and Waltman,
2010), which maps and clusters bibliometric networks based on citation, co-cita-
tion, co-authorship, co-occurrence and bibliographic coupling links” .

Each link has a strength which is represented by a positive numerical
value: the higher this value, the stronger the link. For example, in the case of
co-occurrence links, the strength indicates the number of documents in which
two keywords occur together.

Each item of a network has a different size, depending on its prominence
within the system. For example, in the case of the co-occurrence network,
each keyword has a different size, depending on how many times it occurs
throughout the selected documents.

The items of a network may be grouped into clusters that are labelled using
numbers and different colours. An advantage of VOSviewer is that it pays special
attention to the graphical representation of bibliometric maps in an easy-to-inter-
pret way. Scholars should use bibliometric visualisation to curate analytical over
descriptive discussions.

2 Links are defined as follows:

- citation links: links between pairs of items, one citing the other;

- co-citation links: links between pairs of items, both cited by the same document;

- co-occurrence links: links between pairs of keywords, both occurring together in a con-
sidered pair of documents (more specifically, in their titles, abstracts or lists of authors’
keywords);

- bibliographic coupling links: links between pairs of items, both citing the same document.
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In our investigation, we have run:

- the co-citation analysis in order to detect the main studies the topic we are
investigating is based on (i.e., seminal papers);

- a keyword co-occurrence analysis was performed using VOSviewer to
explore how the main features of the academic debate have unfolded in
the last five years (i.e., 2018-2022 chronological development of the
topic);

- akeyword co-occurrence analysis was also performed to obtain a network
visualisation map to explore how the research’s broad scope was articu-
lated in different clusters (i.e., themes of research).

In interpreting the findings from bibliometric analysis, it is important to un-
derstand the content of each thematic cluster and the meaning entailed in the top-
ics of publications in that cluster. In order to grasp a good understanding of the
content, it is also important to examine their contextual meaning. For example,
scholars can rely on the words that manifest prominently in the cluster to under-
stand its content (e.g., words that are more connected than others); however, they
must also review how the words are connected to each other in order to decipher
the context of each cluster (e.g., studies in which those words appear).

Finally, among the clusters emerging from the mapping, we decided to delve
into the streams of research we considered most relevant and dealing with:

- the issues of ESG data and ratings quality, objectivity, reliability and rig-
orousness;

- the relationships between ESG and Artificial Intelligence.

Moreover, in line with the systematic review, we proceeded to read
through all contributions to highlight gaps in the literature and outline future
research avenues.

4. Results

4.1. The data set overview

Our data set was made of 125 documents. The topic under examination
has experienced rapid growth in recent years, with the greatest number of
publications (28) recorded in 2021 (figure 3). Also, the number of citations
of the selected publications have seen an exponential growth over time,
reaching a peak of 569 in 2021. Such evidence further confirms that the topic
we are investigating represents a new research frontier.
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Figure 3 - Times cited and publications over time

SUoTI)

Table 1 shows the sources where at least two items of our sample have
been published. The ones with a higher number of publications with respect
to the documents selected are: the Journal of Sustainable Finance and Invest-
ment (13), Business Strategy and the Environment (8), the Journal of Busi-
ness Ethics (6), Corporate Social Responsibility and Environmental Manage-
ment (6), and the Journal of Asset Management (6). They are also the sources
that have been cited the most, on average. This shows, as we would have
expected, that the main contributions to the topic we are exploring come from
documents that have been published in Finance, Business and Management
journals. In particular, great attention has to be paid to the sources dealing
with sustainability and environmental and social issues.

Table 1 — Sources with a minimum of two items

Source Documents Citations
Journal of Sustainable Finance & Investment 13 64
Business Strategy and the Environment 8 205
Journal of Business Ethics 6 430
Corporate Social Responsibility and Environmental
Management 6 190
Journal of Asset Management 6 177
Journal of Portfolio Management 5 28
Social Responsibility Journal 4 58
Meditary Accountancy Research 3 26
Finance Research Letters 3 2
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Journal of Banking & Finance 2 89
Management Decision 2 76
Financial Analysts Journal 2 18
International Journal of Strategic Property Man- By 15
agement

Journal of the Operational Research Society 2 13
Accounting Auditing & Accountability Journal 2 12
Journal of Applied Corporate Finance 2 7

Source: Web of Science

The selected 125 documents were written by 332 authors. Only 16 of
them have published at least two of the items considered, while four of them
have been cited more than 50 times.

In particular, the four authors that contributed the most (both in terms of
number of papers and quotations) to the development of the topic we are
analyzing are: Dorfleintner G., (main research interests: sustainable finance,
FinTech, and risk measures); Klein C. (behavioural finance, sustainable and
responsible investing); Zwergel B. (behavioural finance, sustainable and re-
sponsible investing), and Halbritter G. (sustainable investments and corpo-
rate performance evaluation). This bibliometric evidence shows that the de-
bate has developed mainly within the academic community dealing with sus-
tainable finance and responsible investing. The latter involves taking ESG
impacts into account when making investment decisions, leading to more
long-term investments in sustainable businesses and projects. In this area of
research, the quality of information is functional for the smooth functioning
of the capital market according to the efficient-market hypothesis (Demartini,
2004).

4.2. Development of the research field

A valuable analysis that researchers may conduct using VOSviewer is the
co-citation analysis in order to detect the main seminal papers the topic we
are investigating is based on.

Then, a complementary keyword co-occurrence analysis was performed
to explore how the main features of the academic debate have unfolded in
the last years (2018-2022).

The results are discussed in the appendix (www.sidrea.it/trust-esg-rat-

ings).
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5. The state-of-the-art on ESG quality of data and rating reliability

An analysis of the development of the research over time shows that, de-
spite the existence of a “fil rouge” between topics, it is evident that our da-
taset includes academic contributions from multidisciplinary fields of study,
mainly: finance, accounting and information systems. Thus, a keyword co-
occurrence analysis was performed using VOSviewer to highlight the main
themes representing the intellectual structure of our research topic. In our case, the
map shows eight main clusters that have been mapped in the light of our interpre-
tative framework (see the results in appendix, www.sidrea.it/trust-esg-ratings).

Among the clusters that have emerged from the mapping, we have de-
cided to delve into the research streams that we consider to be closest to the
encoding and decoding processes of ESG information. These relate to:

- the quality, objectivity, reliability, and rigorousness of ESG data and rat-

ings (clusters 1 and 2);

- the connections between ESG information and Artificial Intelligence

(cluster 3).

Moreover, in line with the systematic review, we proceeded to read
through all contributions to highlight gaps in the literature and outline future
research avenues.

5.1. ESG data and ratings’ quality, objectivity, reliability, and rigorousness

In order to make informed decisions, stakeholders must be able to objec-
tively evaluate and compare different companies and investment opportunities
using clear, appropriate, complete and standardised metrics. Nevertheless,
ESG measurement is somehow problematic given the lack of common defini-
tions, reporting standards and shared characteristics among each ESG compo-
nent and across different rating providers (Billio et al., 2021). The concerns of
investors for an effective integration of ESG factors in their investment deci-
sions are manifold and endanger reaching urgent societal goals. The paper by
Friede (2019) uses meta-analysis to develop a comprehensive understanding
of these impediments from a diverse set of papers. Supported by textual anal-
ysis, it identifies about 160 different topics, which are divided into different
groups and aggregated along a four-pillar framework of market, firm, regula-
tory and individual-based impediments. As we would have expected, the most
prominent impediments are found in the areas of (i) the quality of data, (ii) the
absence of clear standards and definitions, and (iii) various behavioural biases.

Due to the complexity related to the analysis of ESG data — which are
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themselves the result of complicated and unclear measurement and disclo-
sure processes — interpretations are increasingly being provided by special-
ised organisations (sustainability rating agencies-SRAs) that facilitate the
use of this information and the comparison of companies’ sustainability per-
formance (Boiral et al., 2020).

By providing evaluations on corporate sustainability, SRAs act as interme-
diaries between companies who provide information in the field of ESG and
stakeholders who use this information (Windolph, 2011; Escrig-Olmedo et al.,
2014). This aspect may constitute an additional problem when addressing the
issue of the quality of ESG scores. In fact, even in an ideal case in which we
are dealing with perfectly reliable non-financial information, it could be pos-
sible that they fail to reach investors because they are “lost in translation” when
issued through third-party ESG information providers (Cho et al., 2020).

Even though SRAs address a real need, their role and activities have been
widely criticised in the literature. Several studies have highlighted the opacity
and fuzziness of their methods of analysis (Stubbs et al., 2013; SustainAbility,
2018). This lack of clarity could be explained by the fact that the ratings pro-
viders’ sector is highly competitive, thus leading SRAs to keep their methods
of analysis private in order to perform better than their peers (Boiral et al.,
2020). However, this aspect raises questions about the reliability of the scores
produced, undermining the credibility of sustainable responsible investment
products based on ESG information. Furthermore, having more accurate infor-
mation on SRAs’ measurement methods would be a plus for ESG data users.
Similarly, it would be an advantage also for SRAs themselves because guar-
anteeing a higher level of transparency would make them more reliable. They
should also benefit from a greater level of collaboration among themselves in
order to save time and costs related to more in-depth ESG evaluations.

5.2 Possible ways to overcome the critical issues related to ESG data and
ratings’ quality, objectivity, reliability and rigorousness

It is worth noting that, among contributions belonging to cluster no. 2, we
have found papers focusing on possible solutions to overcome the problem
of the quality of data. Namely:

i. the external assurance of the non-financial information included in the
corporate reports and

ii. the implementation of Distributed Ledger Technologies (DLTs) to create
efficient, transparent and automated data collection processes.
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5.2.1. Assurance of non-financial information

Currently, in most countries, companies are not obliged to have their sus-
tainability reports audited by an external assurance provider because there are
neither obligations concerning the standards to be applied in the preparation of
these documents nor uniform assurance auditing standards (Schiiler et al.,
2018; Quick and Inwinkl, P., 2020). However, over the last few years, many
firms have started to submit voluntary external audits to provide credibility to
their sustainability reports, strengthen their stakeholders’ confidence in the in-
formation provided and avoid being accused of greenwashing (Owen et al.,
2008). Additionally, external audit support could also help companies to inte-
grate the sustainability principle into their core business more consistently and
to make it part of their strategic decisions. The audit may offer reasonable as-
surance or limited assurance, depending on the extent and depth of the assur-
ance work undertaken by the assurance provider in relation to the company’s
sustainability report. The paper by Schiiler et al. (2018) shows that 78.9% of
the assurance reporting analysed has performed a limited/moderate assurance
of companies’ sustainability reports. Alongside the external assurance of sus-
tainability reports through professional services, there are also other possible
ways they can try to overcome the issue of ESG data reliability. Other studies
have shown that other tools employed for obtaining ESG sustainability report
certifications are internal assurance and the production of these reports in line
with specific standard government regulatory requirements (Al-Shaer and Za-
mal., 2018; Velte, 2020; Garcia-Sanchez et al., 2022; Pozzoli et al., 2022).

5.2.2 Distributed Ledgers Technologies (DLTSs)

The lack of standardisation and the absence of a globally accepted frame-
work for non-financial reporting has negative repercussions on collecting,
processing and disclosing clear, objective and comparable data. Regarding
ESG reporting and data sharing, instead, there is still a lack of comprehensive
technological applications, resulting in manual management processes of in-
accurate information, without proper data communication channels between
participants. The paper by Cerchiaro et al. (2021) suggests that many of the
obstacles related to non-financial reporting could be addressed by exploiting
recent technological advances. For this reason, the above-mentioned authors
suggested the implementation of Distributed Ledgers Technologies (DLTs)
in order to make ESG reporting more efficient. DLTs are decentralised peer-
to-peer transactional database enabling validated and consistent transactions
between many participants in a network that consists of tamper-resistant
nodes (Glaser, 2017; Beck et al., 2018). In this framework, all participants

176

Copyright © FrancoAngeli This work is released under Creative
Commons Attribution - Non-Commercial - NoDerivatives License.
For terms and conditions of usage please see:
http://creativecommons.org



Can we trust ESG Ratings? Some insights based on a bibliometric analysis of ESG

are equally privileged and interconnected, and there is no need for a central-

ised administrative authority because control is distributed among all nodes

on a continuous basis. Potential benefits are manifold. DLTs could:

- simplify and automate processes, making complex and time-consuming
activities easier to handle for all stakeholders. This is also beneficial for
auditing and tracing processes because, once a transaction is executed in
the network, it cannot be reversed;

- bring a higher level of transparency to the reporting process, as every rec-
ord committed to the ledger can be accessed by all permitted participants.
This reduces the risk of human error and greenwashing;

- reduce costs and the time allocation connected with the reporting activity,
due to the fact that data can be quickly processed and stored;

- allow for improved data sharing and verifiability for all parties. All par-
ticipants can work in a collaborative way, inputting raw ESG data into the
ledger without the need of a central authority that coordinates and con-
trols the whole process. This enhances communication among partici-
pants, reducing frictions from coordination-based tasks. Privacy is guar-
anteed thanks to the fact that all information is shared with permitted par-
ticipants on a need-to-know basis — meaning that information is availa-
ble only for those who need it for legitimate purposes, performance of
duties or discharge of legal obligations. The access to the network could
be extended to any third party in charge to review ESG information and
revoked at any time.

The introduction of DLTs in the ESG reporting process brings with it
some criticisms, too. For instance, implementing this kind of platform in an
enterprise environment requires the existence of some specific technological
infrastructures and capabilities. In addition, companies should have a good
understanding of DLTs’ mechanisms in order to implement them success-
fully (Centorrino et al., 2022). This could be a critical aspect because there
is an overall knowledge deficit in this field due to its recentness (Post et al.,
2018). However, limitations are not only related to technical aspects: ques-
tions and doubts around the ESG reporting process itself still remain.

5.3 ESG data and artificial intelligence

Traditionally, ESG ratings were exclusively produced by human research
analysts on the basis of companies’ disclosures, released articles and industry
research.

However, innovations in financial technology are disrupting the environ-
ment of ESG ratings. Many questions have arisen about the extent to which Al
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could affect businesses and the role it could play in helping investors and stake-
holders to take optimal investment decisions. Within the last few years, the
development of Al and machine learning have led to the creation of a new type
of ESG ratings provider — called “alternative” (rather than “traditional”). In
particular, it analyses companies’ ESG risks and opportunities by collecting
and processing unstructured data from internet sources using Al.

In fact, while in the past the assessment for inclusion in a sustainability
index was based on information gathered from companies’ online question-
naires built on a range of financially relevant sustainability criteria covering
the economic, environmental and social dimensions (Bernardi and Demar-
tini, 2019), nowadays information on ESG performance is collected from
various sources and media and elaborated using Al

The most relevant contribution to our study in the latter field is the Special
Issue by Musleh Al-Sartawi et al. (2022). It is a collection of various papers ex-
amining the role of Al in helping creditors, investors and business managers to
take optimal decisions. It encourages the readers to (i) reflect on the challenges
and opportunities presented by Al in providing solutions to sustainability issues
and (i) to understand its value beyond a problem-solving tool. Alternative ESG
rating providers use natural language processing (NLP) to extract the public sen-
timent on a company through the automatic synthetization of a large amount of
unstructured data collected from online sources. Bala et al. (2021) have shown
how Al is able to give structure to unstructured data by assigning quantitative
values to qualitative information based on cognitive computing processes. In this
way, the discussion on relevant ESG issues is no longer fed by corporations them-
selves only but involves many more stakeholders: there is a collection of third
parties’ public information on companies coming from NGOs, national and in-
ternational media sources, academic journals and so on. For this reason, ESG
knowledge production of alternative ESG rating providers is potentially more
democratic and less subjective with respect to the traditional ones.

6. The quality of ESG data, ratings and artificial intelligence: current
gaps and possible future research developments

In trying to understand the state-of-the-art of research on the ESG ratings
and the quality of information gathered and provided to the market and the
stakeholders, our findings reveal that authors interested in different fields of
research (e.g., CSR, sustainability reporting, responsible investing, finance,
economics of information) underline the lack of common standards in report-
ing and evaluating the ESG performance of individual companies.
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Currently, there is a general bias in ESG data. Some themes/categories tend
to be under-represented and some others over-represented — depending, for ex-
ample, on the amount and quality of non-financial data that has been disclosed.
Another critical aspect lies in the fact that there is no homogeneity in the way
companies disclose their non-financial information.

However, as a result of constant pressure coming from markets, institutions
and society with the aim of improving the quality of sustainability information,
on 28 November 2022, the European Union Council gave its final approval to the
corporate sustainability reporting directive (CSRD), offering the possibility of in-
creasing the homogeneity of ESG data. Standards are being developed by the
European Financial Reporting Advisory Group (EFRAG) and they will be
shaped to EU policies, but also feed into and incorporate global initiatives.

Hence, the European Union will have its own sustainability reporting
standards on ESG issues, marked by a multi-stakeholder perspective that (i)
will be consistent with the recommendations of the Task Force on Climate-
related Financial Disclosures (TCFD) and (ii) will reflect the disclosure re-
quirements issued by the EU Green Taxonomy and the proposed Corporate
Sustainability Due Diligence Directive (CSDDD). At the same time, the Eu-
ropean standards are expected to contribute to the process of the global con-
vergence of sustainability reporting standards, supporting the work already
carried out by the International Sustainability Standards Board (ISSB).

In order to increase the dissemination and comparability of information,
the CSRD also places an obligation to make the information contained in
sustainability reports digital, using XHTML and XBRL markup language,
already mandatory in Europe for all listed companies. This implies that a
taxonomy of sustainability information with related “tags” (digital labels)
should be prepared, and all digitised sustainability information should (i) be
published according to a European Single Electronic Format (ESEF) and (ii)
flow into the European Single Access Point (ESAP).

Hence, the adoption of the new CSRD and the European Single Electronic
Format XHTML — as required by the Directive itself — call on especially
accounting scholars to investigate if a new regulation design and adoption
would greatly simplify the collection process and, consequently, the analysis
of non-financial data.

Furthermore, the lack of transparency on the framework used by rating
agencies in developing sustainability indices is a problem for both companies
and investors. In this sense, further questions arise about the extent to which
Al affects businesses and the role it must play in helping investors and stake-
holders to take optimal decisions. This seems like one of the most promising
fields for future research avenues.
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Al allows sustainable investors to process massive amounts of data that
hold crucial information for ESG investing. However, even if computer al-
gorithms are able to analyse all the information available about a company
efficiently and in a timely manner, managers and investors should be aware
of their opportunities and shortcomings, while scholars should address prop-
ositions for advancing the research on these topics.

In fact, in a context where multiple sources and big data are available, it
is necessary to consider the challenges presented by Al in providing solutions
to sustainability issues.

We deem that AI’s peculiar features generate some managerial, ethical
and regulatory concerns over the following dimensions:

- Al governance: there is still inadequate management of and governance
over Al applications, insufficient data protection mechanisms, lack of ex-
perienced Al talent and lack of training for managers and other responsi-
ble parties (Demartini and De Mauro, 2020; Demartini, 2021);

- Algorithms quality: apart from the problems related to input data, algo-
rithms themselves are often biased. Since they are initially designed by
individuals, subjectivity is inevitably involved in their formulation proce-
dure, which is also usually not clear. Reasoned use of Al allows compa-
nies to create new market opportunities and become more competitive in
an increasingly concentrated environment. That is why there is no incen-
tive for market operators to disclose how algorithms are designed, what
they do and how they make decisions. Furthermore, very little ESG data
have been produced by the companies until now. This means that, since
we do not have the historical information to be fed into these algorithms,
the latter are not able to learn from the past and cannot be considered very
efficient yet. In the future, much more non-financial information will be
provided by the firms and fed into these algorithms, thus leading to an
increase in the historical depth of ESG data and consequently to a greater
predictive ability of these intelligent systems.

As accounting scholars, we need to analyse the strengths and limits of Al
systems in order to make them useful for solving accounting and business
problems and to determine the appropriate training and skills needed to allow
accountants to control intelligent systems more easily. Hence, future research
could examine the need for Al regulations and Al governance systems in
corporations from a holistic perspective, because Al will be increasingly
widespread in the processes that regulate information flows inside and out-
side the company.
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7. Conclusions

The academic contributions that we have examined in this literature re-
view adopt a partial perspective and address individual issues concerning the
quality of ESG information, highlighting the limits that currently character-
ise ESG information by focusing on the role/behavior of the individual actors
involved in the information process (i.e., issuers or intermediaries or final
recipients), and/or on the different methods of coding, transmission, collec-
tion and decoding of ESG information.

In this complex and articulated picture, we believe that our research, contrib-
utes to previous studies by offering a broader perspective. Drawing on the theo-
retical framework of information theory, we deem that the quality of ESG infor-
mation can only be guaranteed by clear coding rules and decoding of infor-
mation, throughout the information process that goes from the source to the final
recipient of the message. As suggested by the Shennon-Weaver model, sharing
a code is a necessary condition for communicating. This implies not only a pro-
cess of harmonisation and standardisation of the information produced by com-
panies, as has been the case since the 1990s for financial information, but also a
governed and transparent use of Al in the collection, processing and distribution
of information by the actors involved in the information process.

Our bibliometric analysis shows that the debate on ESG information has so
far mainly developed within the scientific community dealing with sustainable
finance and responsible investing. Hence, a further contribution of our study is
the call for future research on ESG information quality for accounting and man-
agement scholars, due to the relevance of this issue on the company’s internal and
external information flows, as well as on the company’s control system. In addi-
tion to research implications, our study is of interest to legislators and practition-
ers alike for our insights into the potential but also the risks of applying Al to the
processes of collecting, processing and transmitting ESG information.

There are some limitations of our study that should be considered, too.

First, the bibliographic database used to conduct the systematic review is
largely comprehensive but not exhaustive. Further reviews could cover additional
bibliographic sources, and unpublished papers could be included by looking at
the main conferences or platforms that can provide work-in-progress papers.

Second, the search strategy and procedure attempted to encompass all the
relevant studies. However, it is likely that some articles were not included
because of the use of different keywords or the different categorisation by
subject area in the bibliographic databases.

Third, within the thematic analysis, key themes have been identified and
categorised through bibliometrics tools and our subjective interpretation and
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understanding of the emerging categories. It is important to understand that
though bibliometric analysis is an effective method of summarising and syn-
thesising literature, it is not without limitations. The techniques chosen and
the decisions associated with each step to perform bibliometric analysis are
critical because they influence the results obtained and the interpretations
that can be drawn from the analysis.

Notwithstanding these limitations, the bibliometric methodology can em-
power scholars to pursue ambitious retrospectives of business research. In-
deed, even in business research as in other research fields, the use of biblio-
metric analysis can facilitate knowledge creation. Finally, bibliometric anal-
ysis is quantitative in nature, wherein the relationship between quantitative
and qualitative results is based on the researcher’s interpretation (Wallin,
2005). In this regard, scholars should take care when making qualitative as-
sertions about bibliometric observations and supplement them with content
analysis, where appropriate, as we did.
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Abstract

This paper aims to provide a state of the art of the current scientific literature on
management accounting implementation phase in SMEs, whose economic impact in
terms of GDP production and employment is recognized at worldwide level. Per-
forming a structured literature review on the top journals’ publications related to four
different scientific fields covering the period 2005-2021, we found 88 papers focus-
ing on the topic. Findings reveal that the theoretical contribution on management
accounting implementation in SMEs has registered a decreasing trend of publica-
tions and presents a very fragmented picture of approaches and scientific perspec-
tives. In such conditions, over the last fifteen years the structural gap between theory
and practice in the implementation of management accounting in SMEs appears to
be widened rather than narrowed, leaving the smaller companies without effective
academic support and propositions to face the new evolutionary challenges for the
management control.

Keywords: Management accounting, SMEs, implementation, structured literature
review

1. Introduction

Small and medium-sized enterprises (SMEs) play a vital role for the mod-
ern economies worldwide (Eggers, 2020; Moeuf et al., 2020; Javalgi and
Todd, 2011) supporting a relevant percentage of GDP production and work-
force employment at global level (OECD, 2017). Consequently, assuming
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the fundamental function of management accounting techniques for the stra-
tegic effectiveness and operational efficiency (Bourne et al., 2003), the chal-
lenge of their implementation in SMEs should be considered a primary chal-
lenge for theory and practice. However, as highlighted by Lavia Lopez and
Hiebl (2015), management accounting (MA) research on SMEs has never
been “fashionable” (Mitchell and Reid, 2000, p. 386) and its real implemen-
tation in SMEs is poorly diffused as denounced by literature several years
ago (Garengo et al., 2005). MA systems are usually implemented in large
companies while they are rarely used and/or scarcely known by smaller firms
(Lombardi Stocchetti, 1996). In the last twenty years, research in SMEs has
increased (Heinicke, 2018) but it remains still limited (Lavia Lopez and
Hiebl, 2015).

According to Neely et al. (2000), MA life cycle is composed of four
phases: design, implementation, use, and maintaining. Since the beginning
of the new millennium scholars highlight that the implementation is the most
critical stage (Neely et al. 2000; Bourne et al., 2003), especially in the context
of SMEs (Heinicke, 2018). Additionally, as demonstrated in Ciambotti et al.
(2020), most of the studies greatly focus on design and use phases of MA
lyfe-cycle, failing to understand the characteristics in terms of diffusion, an-
tecedents and effect of the implementation stage. From a theoretical perspec-
tive this stage continues to remain scarcely investigated (Ahmad, 2017) and
it is anecdotally to observe a limited implementation of MA tools in SMEs
(Cerved, 2019; Dlamini and Schutte, 2021). Lopez and Hiebl (2015) see the
main reason for this in the dispersal of research findings among various re-
search fields, such as accounting, small business and entrepreneurship, gen-
eral management, or operations and production management. A comprehen-
sive understanding of the MA research in such areas could contribute to the
development of this research stream, useful for theory and practice.

To fill this gap, the paper focuses on MA implementation phase in the
SMEs context with the aim to provide a state of the art of the current scien-
tific literature on the topic. The paper adopts a structured literature review
(SLR) methodology as developed by Massaro et al. (2016), reviewing the
top journals in different research fields.

Our research contributes to management accounting theory for SMEs. We
expect that our results will also be useful for practitioners, highlighting a
possible convergence of methods, approaches and contributions practically
consistent for the implementation stage in the context of SMEs. To this ex-
tent the literature review could reveal whether some models and frameworks
suggested by theory over the last fifteen years have experienced a practical
consensus and affirmation. Thus, the paper is organized as follows. After the
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introduction section, paragraph 2 proposes existing literature and research
gap. Section 3 presents the research methodology and section 4 shows our
results. The last section proposed discussion and conclusions.

2. Literature analysis and research gap

MA is understood as the practice of identifying, measuring, analyzing,
interpreting, and communicating financial information to managers for the
pursuit of an organizations’ goals (Tuovila, 2021). This definition is wide
enough to cover several perspectives of the traditional MA, which can work
for different functions and enables the inclusion of MA research in its various
configurations. Along the evolution of MA, the most comprehensive concept
of Performance Measurement System (PMS) has incorporated the need to
integrate non-financial information (Garengo et al., 2005) for the company
strategic challenges. Consistently with Dlamini and Schutte (2021; p. 137)
definition we intend MA as “a practical science that processes financial and
non-financial information for the purposes of decision-making and policy
formulation as well as value creation”.

Consequently, for the aim of this paper the reference to MA tools includes
all the instruments implemented for guiding the managers for the pursuit of
the organizations’ goal using structured information, both financial and/or
non-financial, and the managers’ ability to integrate these instruments in
their decision-making process. The implementation issue will then be im-
plicitly referred to MA and/or PMS tools.

In terms of implementation, the size has always played a significant de-
terminant in theory and practice (Lavia Lopez and Hiebl, 2015). SMEs are
characterized by their own peculiarities which make them different to larger
firms. For example, several authors (King et al., 2010; Sandalgaard and Niel-
sen, 2018; Hiebl et al., Speckbacher et al., 2003) underline how smaller firms
rely on informal tools, differently from larger firms. Similarly, Chenhall
(2007) debates the needed information when a firm grows up. Other authors
(Filbeck and Lee, 2000; Speckbacher and Wentges, 2012; Hiebl et al., 2013)
show the importance of contextual factors such as ownership structure or
external environment (Hudson et al., 2001; Garengo et al., 2005) which lead
them towards greater innovation and continuous improvement. In general,
SMEs operate in more limited markets characterized by few customers (Hud-
son etal., 2001) and can rely on lesser physical and financial resources (Car-
doni, 2018; Jaradat et al., 2021). Finally, smaller firms have a flat structure,
high flexibility, and innovative potential, which allow them to react quickly
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to changes in market demands (Heinicke, 2018). Hence, SMEs possess dif-

ferent features which limit the adoption of MA tools (Jaradat, 2021). How-

ever, in order to compete in the current business environment, it is crucial for

SMEs to manage their scarce resources using proper information and control

systems (Lavia Lopez and Hiebl, 2015). Most scholars address the crucial

question of the adoption of an innovative MA system for SMEs as well, es-
pecially in hyper-competitive environments such as the actual scenario

(Havli¢ek et al., 2013). Even in SMEs, MA is an important corporate func-

tion that supports the main business operations by providing information that

are valuable for management planning and control (Lavia Lopez and Hiebl,

2015).

The existing research reveals that only few literature reviews try to map
existing knowledge of MA implementation in SMEs covering the different
research fields and the most recent literature. Bourne et al. (2003) focus on
the specific stage of implementation without contextualizing for SMEs. On
the contrary, Garengo et al. (2005), refer to SMEs treating the PMS in gen-
eral, covering all the stages. Lopez and Hiebl, (2015) develop a systematic
literature review considering the SMEs context with a comprehensive view
of the different research fields but limiting the analysis up to the year 2012.
Heinicke (2018) devotes specific attention to family firms without including
in the analysis the research stream of technology and engineering and not
considering the citation metrics. Sulaiman et al. (2014) perform traditional
literature reviews, whose objective results can be threatened by a lack of ri-
gor (Massaro et al., 2016).

In such theoretical background, for the aim of this paper we found partic-
ularly relevant the work of Neely et al. (2000) that conceptualizes the sepa-
ration of the four MA steps, and the literature review of Garengo et al.
(2005), specifically focused on the SMEs characteristics. These two papers
have been published in two top-tier journals and produced a significant im-
pact on academic community (to date, in Google Scholar they respectively
register 1.552 citations and 1.232). Moreover, in our view these researches
have the merit to follow a holistic approach, theoretically grounded but also
practically oriented, with a clear specification of the real challenges, limits
and conditions the SMEs have to face when implementing any MA tool.
Summarizing, these two papers picture an effective state of the art at the be-
ginning of the new millennium, highlighting the following central points:

- the paradox of an increasing relevance of MA in SMEs in the current
business environment coexisting with a very scarce implementation, ac-
companied by a consistent gap between theory and practice (Garengo et
al., 2005);
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- the scientific and practical relevance of long-term research investigation
in collaboration with the SMEs (Neely et al., 2000), often reluctant to be
involved in such initiatives (Garengo et al., 2005);

- the clear identification of influencing factors that can promote or hinder
the MA implementation (Neely et al. 2000; Garengo et al. 2005);

- the importance of frameworks specifically tailored for the SMEs charac-
teristics (Garengo et al., 2005);

- the call for further research aimed to investigate in deeper details how to
deal with such characteristics and manage the influencing factors in order
to reduce the theory-practice gap (Neely et al., 2000; Garengo et al.,
2005);

In order to study the evolution of literature over the last fifteen years and
considering the research issues highlighted above, the inspiring research
question of the paper is the follows:

RQ: How has the literature of MA implementation in SMEs evolved over
the last fifteen years? Has this literature found a convergence and proposed
solutions on the most critical influencing factors highlighted at the beginning
of the new millennium?

3. Methodology

For the purposes of this research, we used a structured literature review
(SLR) methodology, a precise and rigorous approach (Massaro et al. 2016),
able to overcome some limits of the traditional literature reviews related to
subjectivity and narrative style (Tranfield et al., 2003; Denyer and Tranfield,
2006; Petticrew and Roberts, 2008)

Following the methodology provided by Massaro et al. (2016), we built
the research protocol (Petticrew and Roberts, 2008), which includes: re-
search question; type of search; article impact; analytical framework; relia-
bility and validity; coding; contribution to theory and practice through ana-
lyzing the dataset; develop future research paths and questions. Table 1 sum-
marizes each step of this literature review protocol.

193

Copyright © FrancoAngeli This work is released under Creative
Commons Attribution - Non-Commercial - NoDerivatives License.
For terms and conditions of usage please see:
http://creativecommons.org



Andrea Cardoni, Martin Hiebl, Alessio Paradisi

Table 1 — Research protocol for the structured literature review (SLR)

How has the literature of MA implementation in SMEs evolved over the last
fifteen years? Has this literature found a convergence and proposed solu-

Question tions on the most critical influencing factors highlighted at the beginning of
the new millennium?
Journals: Atrticles:
-high rank in ABS-list (2, 3, 4 -2005-2021
grade) -Keywords: “SME” and similar
-four research fields (Lavia M); “management account” and
Search Lopez and Hiebl, 2015): ac- similar @; “implementation and

counting, small business and  similar .
entrepreneurship, general
management, operations and
production management
Article impact Citation per article
Framework integrating Neely et al. (2000) on MA cycle and Garengo

Frameworks et al. (2005) on SMEs characteristics (Table 3)
Reliability Cross checking and Cronbach’s a
Internal: External:
Validity Pattern matching and theory 67 top-tier management journals
explanation are chosen with highest ranks
Formal: Scientific contents:
- Title & Authors - Research method
Code - Year - Research MA focus
- Location - Theories and/or frameworks
- Citations - Key issues
Expected in- Permanence of criticalities in the implementation of management ac-
sights counting in SMEs,
Theoretical Practical:

Understanding the develop- Investigating the gap between the-
ment of literature over the last ory and practice, providing some
Contribution 15 years in terms of trend, lo-  suggestions for increasing the dif-
cation, theoretical perspec- fusion and implementation of MA
tives and key issues to orient in SMEs.
future research
- Empirical research on SMEs MA implementation

Future research

(1) = small business, small and medium-sized enterprise, medium-sized enterprise, small en-
terprise, small enterprise, medium enterprise, small firm, medium-sized firm, small com-
pany, medium-sized company, startup/start-up;

(2) = management account, managerial account, management control, budget, performance
measure, performance manage, performance evaluation, cost account, cost manage, activ-
ity based manage, activity-based cost, balanced scorecard;

(3) = presence, practices, adoption, use, develop, development, introduction, introduce, dif-
fusion.
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This work was restricted to papers published in academic top-tier journals
for the following reasons.

Firstly, the research question has been inspired by high-impact academic
contributions (Neely et al., 2000; Garengo et al., 2005) published in top-tier
journals, as demonstrated by their impact factor score (to date, respectively
9.36 for [JOPM and 8.95 for IIMR). This testifies that the topic has attracted
significant attention at the higher segments of academic literature.

Secondly, even considering the abundant literature on the topic at all lev-
els of scientific production, including the so-called “grey literature”, the
prestigious of the top journals tend to exercise a major impact on scientific
and public debate, focusing the attention of academics, policy makers, man-
agers and practitioners on specific topics. Moreover, in the top accounting
journals has been observed a phenomenon of convergence and polarization
on the geographical area (Jones and Robert, 2005), research topics and pub-
lications outlets (Eleftheriou et al., 2023), that can create reinforcing or
weakening cycle of investigation on some specific issues.

Thirdly, the top journals tend to attract the worldwide interest of scholars
aspiring to be published in such outlets for personal career and/or institu-
tional ranking (Bonner et al., 2006; Meyer et al., 2018). This process can
direct a massive development of intellectual resources to investigate issues,
activate collaboration and propose solutions, able to produce a dramatic im-
pact on the professional environment. Focusing on the top journals may cer-
tainly create difficulties to appreciate the more operational contributions on
the managerial side, though allowing to capture a long-term tendency with
strong practical implications, also through the influence on educational pro-
grams.

Similar to Heinicke (2018), the journal selection was grounded on the
Academic Journal Quality Guide 2018 (ABS Guide), with a rating two, three
or four in the following research fields (Lavia Lopez and Hiebl, 2015): “Ac-
counting”, “Entrepreneurship and small business management”, “General
management”, and “Operations and technology management”. At the same
time, the journals should be ranked as “A” level in the “Anvur” ranking valid
for Italian criteria. The combination of these criteria created a selection of 67
top-tier journals (Table 2).
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Table 2 — Journals included in the SLR according to the selection criteria

Section: Accounting

Section: Entrepreneurship and small
business management

Abacus (Abacus)

Accounting and Business Research (ABR)
Accounting Forum (AF)

Accounting Horizons (AH)

Accounting Review (AR)

Accounting, Auditing and Accountability
Journal (AAAJ)

Accounting, Organizations and Society
(AOS)

Auditing: A Journal of Practice and Theory
(AJPT)

Behavioral Research in Accounting (BRIA)
British Accounting Review (BAR)

British Tax Review (BTR)

Contemporary Accounting Research (CAR)
Critical Perspectives on Accounting (CPA)
European Accounting Review (EAR)
Financial Accountability and Management
(FAM)

Foundations and Trends in Accounting
(FTA)

International Journal of Accounting (1JA)
Journal of Accounting and Economics (JAE)
Journal of Accounting and Public Policy
(JAPP)

Journal of Accounting Literature (JAL)
Journal of Accounting Research (JAR)
Journal of Accounting, Auditing and Fi-
nance (JAAF)

Journal of Business Finance and Accounting
(JBFA)

Journal of International Accounting, Audit-
ing and Taxation (JIAAT)

Journal of the American Taxation Associa-
tion (JATA)

Management Accounting Research (MAR)
Review of Accounting Studies (RAS)

Entrepreneurship and Regional Develop-
ment (ERD)
Entrepreneurship,
(ETP)

Family Business Review (FBR)
International Small Business Journal (ISBJ)
Journal of Business Venturing (JBV)
Journal of Small Business Management
(JSBM)

Small Business Economics (SBE)

Strategic Entrepreneurship Journal (SEJ)

Theory and Practice

Section: General management

Section: Operations and technology man-
agement

Academy of Management Annals (AMA)
Academy of Management Journal (AMJ)
Academy of Management Perspectives
(AMP)

Academy of Management Review (AMR)

Computers in Industry (Cl)

IEEE Transactions on Engineering Manage-
ment (IEEE)

International Journal of Operations and
Production Management (IJOPM)
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Administrative Science Quarterly (ASQ) International Journal of Production Eco-
British Journal of Management (BJM) nomics (1JPE)

Business and Society (BS) International Journal of Production Re-
Business Ethics Quarterly (BEQ) search (IJPR)

California Management Review (CMR) Journal of Operations Management (JOM)
European Management Review (EMR) Journal of Scheduling (JS)

Gender and Society (GS) Journal of Supply Chain Management
Gender, Work and Organization (GWO) (JSCM)

Harvard Business Review (HBR) Manufacturing and Service Operations
International Journal of Management Re- | Management (MSOM)

views (IJMR) Production and Operations Management
Journal of Business Ethics (JBE) (POM)

Journal of Business Research (JBR) Production Planning and Control (PPC)
Journal of Management (JM) Supply Chain Management: An Interna-
Journal of Management Inquiry (JMI) tional Journal (SCMIJ)

Journal of Management Studies (JMS)

MIT Sloan Management Review (MIT)

The selection involved the period from 2005 to 2021, covering more than
fifteen years of management accounting research on SMEs (Mitchell and
Reid, 2000; Chenbhall, 2003).

The searching strategy was implemented considering a set of keywords
combining “SME”, “management account” and “implementation” or similar
terms as explicitly indicated in the bottom part of the Table 1. The search
string was used to find the article’s titles, keywords and abstracts of the pa-
pers in the selected journals. The elaboration was performed using the soft-
ware “Harzing’s Publish or Perish” applied to Google Scholar database, rec-
ognized as valuable data source for assessing impact when conducting an
SLR especially in accounting field (Massaro et al. 2016). The software
adopted also measures the total citations and citations per year (CPY) allow-
ing an estimation of the articles’ scientific relevance and impact (Li et al.,
2013).

The analytical framework is based on the four stages defined by Neely et
al. (2000) cycle of MA integrated with the arguments provided by Garengo
et al. (2005) about the characteristics and influencing factors of MA imple-
mentation in SMEs (Table 3).
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Table 3 — Reference framework for paper analysis

Relevant elements for | Relevant characteristics and influencing factors of MA

MA implementation implementation in the specific context of SMEs (Garengo
(Neely et al., 2000) et al., 2005)

People - Lack of human resources and managerial capacity
Processes - Rare implementation of holistic approach

- Informal, not planned and not based on a predefined model
- Limited use of data analysis

Infrastructure - Limited capital resources

Culture - Difficulty in involving SMES in projects
- Reactive approach
- Tacit knowledge

The reliability of our research was supported by selective cross-checking
(Larsson, 1993) and Cronbach’s alpha (Cronbach, 1970; Taber, 2018), while
the validity has been assured through the usage of high-ranking journals and
strong theoretical support of our expected results.

For the coding process (Hart, 1998; Stanley, 2001) we opted for a manual
procedure (Guthrie et al., 2012; Linderman, 2001; Abraham and Michie,
2008; Saldafia, 2021). We performed a content analysis of the abstract and/or
the text of the paper selected (Guthrie et al., 2012), using a spreadsheet to
record the articles codification and developing tables and/or graphs of their
results (Massaro et al., 2016). The information gathered according to the
coding scheme are referred to formal aspects (title, authors, year of publica-
tion, location, and number of citations) as well as to scientific characteristics,
such as scientific fields, theories and/or frameworks (Malmi and Granlund,
2009), research method (Dumay, 2014; Snyder, 2019; Tranfield et al., 2003),
MA focus (Massaro et al., 2016) and key issues (Francis and Holloway,
2007; Heinicke, 2018).

Our work is aimed at contributing at theoretical level providing a state of
the art of the literature on the topic in terms of trend, location, theoretical
perspectives and key issues to orient future research. Our review may also
be useful for practitioners, in the attempt to investigate the gap between the-
ory and practice, providing some suggestions for increasing the diffusion and
implementation of management accounting in SMEs.

4. Results

The final dataset compliant with the searching criteria includes 88 articles
published in 24 journals.
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The evolution over time of the articles is represented in Figure 1. The
results show a quite irregular dynamic, registering the peak on 2005 (17 ar-
ticles) and a minimum of appearance on 2020 (only 1 article). During the
observed period the analysis highlights a decreasing trend, especially re-
ferred to the last decade, with the only exception of the year 2019 (8 papers).

Figure 1 — Number of publications by year
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Elaborating a breakdown for the different research streams (Figure 2) it
is observed a visible fall affecting the publications in accounting journals,
while publications in the operations area have a more constant trend, con-
tributing significantly to revitalize the topic at the end of the period consid-
ered.
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Figure 2 —Trend of publications differentiated for research streams
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Looking at the location (Table 4), it can be observed that Europe is the
most represented area (53.4%), followed with a certain distance by North
America (15.9%) and Oceania (9.1%). Inside the continental Europe, Italy
accounts for 7 papers, the 7.9% on the total, while UK context and Scandi-
navian countries are more represented with respectively 11 and 15 papers
(12.5% and 17.0% on the total).

Table 4 - Number of publications by the area involved in the analysis

Area Results (#) %
Europe 47 53.4%
North America 14 15.9%
Oceania 8 9.1%
Asia 7 8.0%
Other/not specified 12 13.6%
Total 88 100.0%

In terms of scientific contexts and impact, results are showed in the fol-
lowing table (Table 5).
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Table 5 — Scientific fields and academic impact

Average ci- | Average ci-

Journal title No. of articles | Average Year tations for tation per
article Year
(CPY)
Accounting
MAR 14 2010 208 22
AR 6 2008 300 28
EAR 6 2010 147 15
BAR 5 2011 204 29
AAAJ 5 2013 164 25
AOS 4 2008 600 22
CAR 3 2010 288 14
FAM 2 2010 59 25
Abacus 1 2005 227 6
1JA 1 2005 44 5
CPA 1 2020 68 23
48
Entrepreneurship and Small Business Management
JSBM 6 2015 84 8
FBR 2 2008 205 17
ISBJ 2 2006 196 27
SBE 2 2012 96 10
ETP 1 2007 86 7
13
General Management
JBR 2 2017 100 24
IIMR 2 2012 529 38
CMR 1 2010 137 8
JBE 1 2018 37 6
6
Operations Management
PPC 8 2015 96 8
1JPR 6 2014 87 12
1JPE 4 2008 112 9
1JOPM 3 2008 143 10
21
Total 88

As expected, most of the articles are published in Accounting field (n.48),
with a predominant role played by MAR with a number of 14 articles and a
good performance in terms of citations. Even the articles published in AR,
EAR, BAR, AAAJ and AOS are characterized by very high frequency of cita-
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tions, indicating a valuable feed-back from the academic community. Look-
ing at the average year of publications, such journals tend to mostly concen-
trate the scientific production at the end of the last decade.

Considering the Entrepreneurship and Small Business Management per-
spective, the section includes 13 articles. JSBM is the journal with the highest
number of papers quite poor in terms of citation per year. Viceversa, the two
articles from ISBJ are highly cited, even if referring to an average period of
2006.

The six articles of General Management journals present the most heter-
ogeneous situation. Some of them are very recent, especially the papers in
JBR and JBE journals, and the two published in IJMR show the highest av-
erage level of citation, almost reaching the performance of the best account-
ing outlets.

After the accounting section, Operations management perspective pre-
sents the highest frequency of research focusing on MA implementation for
smaller firms. The 21 papers are concentrated in only four journals whose
attention to the topic is relevant but not so recent, with the exception of PPC,
and also the scientific feed-back in terms of citations is not particularly pro-
nounced.

As for the theoretical perspectives, the table reported below (table 6)
indicates the different theories and/or frameworks adopted and the method-
ological approaches used in the paper.

Table 6 - Theoretical perspectives and methodological approaches

a) Theories and/or frameworks Results (#) %
Contingency theory 20 22.7%
Organizational life-cycle theory 7 8.0%
Balanced scorecard theory 6 6.8%
Multiple theories 5 5.7%
Resource based view 5 5.7%
Actor-network theory 4 4.5%
Agency cost theory 2 2.3%
Evolutionary theory 2 2.3%
Simons’ framework 2 2.3%
Knowledge based view/knowledge management 2 2.3%
Upper Echelon theory 2 2.3%
Absorptive capacity theory 1 1.1%
Behavioral theory 1 1.1%
Management control theory 1 1.1%
Organizational culture theory 1 1.1%
Teleological theory 1 1.1%
Configuration theory 1 1.1%
Legitimacy theory 1 1.1%
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Dynamic capabilities theory 1 1.1%
Grounded theory 1 1.1%
Innovation theory 1 1.1%
Other not specified 21 23.9%
Total 88 100.0%
b) Methodological approach Results (#) %
Quantitative cross-sectional 33 37.5%
Mixed methods 14 15.9%
Case study/ies 11 12.5%
Literature review 7 8.0%
Viewpoint 6 6.8%
Other qualitative 5 5.7%
Action/Interventionist research 3 3.4%
Other quantitative 3 3.4%
Triangulation method 2 2.3%
Quantitative longitudinal 2 2.3%
Experimental 1 1.1%
Multivariate methods 1 1.1%
Total 88 100.0%

Looking at the theory used (Table 6, part a), the contingency theory plays
a predominant role in MA implementation (22.7%), remaining the leading
benchmark in the field (Otley, 2016). This well matches the Table 6, part b),
since the quantitative cross-sectional analysis often use this theory to build
the independent variables (Baird et al., 2004; Schoute, 2011). Surprisingly,
the results show a significant number of articles (23.9%) which do not have
a specific reference theory. Finally, even organizational life-cycle and bal-
anced scorecard framework have a good incidence (8.0% and 6.8% respec-
tively).

Analyzing the research method (Table 6, part b), there is a dispersion of
the methodological approaches similar to theoretical perspectives (Hopper
and Bui, 2016). What stands out immediately is the leading role played by
quantitative approaches, with particular reference to cross-sectional analysis
(37.5%). In the sample, there is also a good presence of mixed methods and
case study/ies and (15.9% and 12.5%). The more practical design such as
action/interventionist research is very scarcely implemented (3.4%).

With regards to the MA focus and the investigated issues, the next table
(table 7) represent the results obtained from the analysis.
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Table 7 — MA focus and investigated issues

a) Focus Results (#) %
MASs 26 29.5%
Performance measurement systems 16 18.2%
Balanced scorecard 11 12.5%
Activity based costing 8 9.1%
Cost control systems 3 3.4%
Budgeting practices 3 3.4%
Planning and control/Financial planning 2 2.3%
Cost management 2 2.3%
Human resource management systems 2 2.3%
Target costing 2 2.3%
Other 13 14.8%
Total 88 100.0%

a)

a) Investigated issues Results (#) %
Influencing factors on MA adoption 36 40.9%
Effects of MA adoption 15 17.0%
Antecedents and effects of MA adoption 11 12.5%
Reasons/importance for MA presence 6 6.8%
MA implementation way/success 4 4.5%
Critical issues in MA implementation 3 3.4%
Research opportunities in MA implementation 3 3.4%
MA adoption rates 1 1.1%
Other 9 10.2%
Total 88 100.0%

The primary focus is related to MA tools in general (29.5%) and the at-
tention devoted to PMS, Balanced scorecard and Activity based costing is
relevant (respectively 18.2%, 12.5% and 9.1%). The references to more ad-
vanced decision support system or strategic management accounting are sub-
stantially missing.

As for the investigated issues, the table shows that the research about in-
fluencing factors on MA adoption is largely predominant (40.9%), followed
by the analysis of effects (17.0%) and the study of the correlation between
antecedents and effects (12.5%). The authors appear to be highly interested
on investigating the possible antecedents for the MA tools implementation
or, alternatively, their consequences (Ciambotti et al., 2020), following
quantitative approaches (Abdel-Kader and Luther, 2008).

The next table (Table 8) focused on the papers devoted to investigate the
influencing factors on MA adoption, highlighting the wide range of variables
emerged in the key findings.
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Table 8 — Variables studied as influencing factors

Author/s

Influencing factors

Abernethy and Bouwens
(2005)

Decentralization choices, information asymmetries,
intrafirm interdependencies

Cassia et al. (2005)

Organisational configurations

Davila (2005) Size, age, founder as CEQ, outside investors

Drury and Tayles (2005) Cost structure, Competitive environment, Product diversity
Granlund and Tai- | Time pressure and pressures to meet expectations placed by
paleenmaiki (2005) certain external parties (venture capitalists and market)
McKeiver and Gadenne Age, customers, employees, education, legislation
(2005)

Wouters and  Sportel Existing “informal” performance measures

(2005)

Coad and Cullen (2006) Instituted capabilities, high level of inter-organizational

relationships

Ghobadian and O’Regan
(2006)

Ownership, strategy making process, transformational
leadership style

Davila and Foster (2007)

Number of employees, outside investors, time to revenue
and CEO turnover, size

Garengo and  Bititci

(2007)

Corporate governance, management information system,
strategy, organizational culture and management style,
external environment, size

Abdel-Kader and Luther
(2008)

Customer power, decentralization, size, advanced
manufacturing technology, total quality management and
just in time

Ax et al. (2008)

Competition and uncertainty

Chanegrih (2008) Top management support, levels of complexity/
simplification and degree of resistance to change

Desai (2008) Prevention, appraisal, internal failure and external failure

Kallunki and Silvola Size, age, strategy, education, external investors, listed

(2008) status, industry

Sandelin (2008) Internal consistency between design and use of control
elements, management response to functional demands

Cassar (2009) Outside funding, level of competition, venture scale,

intangible investments

Dowlatshahi and Taham
(2009)

Barriers (lack of supplier cooperation, difficulty to manage
demand fluctuation, lack of capital to acquire advanced
technologies, quality control problems, inadequate
employee training and development). Enablers (empower
employees, overcome employee resistance to change,
governmental support)

Gil and Hartmann (2009) CFOs' characteristics, strategy and historical performance
Abernethy and Bouwens, Leadership style, subunit interdependencies, knowledge
Van Lent (2010) asymmetries

Qu and Cooper (2011) Management consultants and clients features
Schoute (2011) Product diversity
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Pedersen and Sudzina

(2012)

Organisational capabilities and perceived environmental
uncertainties

Taylor and Taylor (2013)

Organisational size

Taipaleenmaki (2014)

Change resistance, cultural, political, technical and
functional factors

Taylor and Taylor (2014)

Strategy, information system, management style, learning
orientation, culture.

Bititci et al. (2015)

Maturity level and organizational characteristics

Al-Sayed and Dugdale
(2016)

Perceived innovation attributes, organisational factors and
the perceived environmental uncertainty

Ax and Greve (2016)

Firm’s valued and beliefs, potential gains perceived

Lin et al. (2016)

Dynamic capabilities (relational capability - sensing
capability - absorptive capacity - integrative capability)

Samagaio et al. (2018)

Type of investor, environmental heterogeneity, business
strategy, structure decentralization

Lansiluoto A. et al. (2019)

Market orientation, organizational size

Zor et al. (2019)

CEO characteristics, age, education, openness to experience

Bordeleau et al. (2019)

Organizational learning, Organizational culture

Laosirihongthong et al.

Economic dimension, sustainable design

(2019)

The mostly reported variables refer to how external, organizational, and
economic factors determine the MA implementation (Table 8). For instance,
items such as size, external investors, level of competition, age, customers,
employees, external pressures, corporate governance, and perceived environ-
mental uncertainty are pivotal influencing factors inside the current debate.
Even key staff characteristics and organizational culture seem to play a key
role in promoting MA tools’ adoption and implementation.

5. Discussion and conclusions

The aim of this SLR was to picture a state of the art related to the current
scientific literature focused on the MA implementation in SMEs, a still lim-
ited research topic affected by the dispersal of research findings among var-
ious research fields (Lavia Lopez and Hiebl, 2015).

At the beginning of the period considered the topic received much atten-
tion from the scientific community, experiencing a visible decrease since the
year 2009 that has still continued for the last decade highlighting an issue of
relevance lost (Pelz, 2019), with the only exception of year 2019. In terms of
location, the Italian context is scarcely represented in the sample selected,
less than the UK and Scandinavian contexts. This contrasts with the rele-
vance of SME:s in Italy (Cerved, 2019) and may also depend on the lack of a
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top leading journal for the country. The Anglo-Saxon countries are more fa-
miliar with these themes since there are several top-level journals in the cur-
rent sample contemplated. Scandinavian researchers, from their side, are able
to produce high quality papers contextualizing the research for their coun-
tries. As for the research fields and their relative impacts, findings demon-
strate that Management Accounting Research journal represents the major
source of leading-edge research in the field of management accounting
(Scapens and Bromwich, 2010). With reference to theories/framework
adopted the results show a very high fragmentation and the predominant role
played by the contingency theory. Even considering the high reputation and
diffusion of this theory, the focus on the contingent variables (Garengo and
Bititci, 2007) may underestimate the impact of knowledge factors during the
implementation stage. It is possible to notice that smaller firms often ground
their competition on the knowledge, experience and skills of the business’s
owner and companies’ staff become especially relevant to their survival
(Hiebl, 2014; Cardoni et al., 2018). This is partially confirmed by the list of
variables studied as influencing factors (Table 8), including several items
related to individual characteristics (for example age or education of the
CEO/founder or employees) or organizational cognitive factors (for example
organizational learning, culture and absorptive capacity). However, we
found that these factors are treated in an occasional and unstructured way,
while they would deserve a major focus and development through a more
consistent research stream based on knowledge management.

The limited presence of scientific perspective based on knowledge char-
acteristics at individual and/or organizational level can be considered a point
of weakness of the literature evolution, especially considering the critical
factors highlighted in the analytical framework (Table 3) that include “lack
of human resources and managerial capacity”, “reactive approach” and “tacit
knowledge”. As stated by Cardoni (2018), successful implementation of
management accounting innovation requires a compatibility between the or-
ganizational culture of the adopter and the system of values and principles
incorporated in administrative innovation (Love and Cebon, 2008). In simi-
lar vein, Hartmann (2005, p. 333) require to extend the analysis “as to why
companies adapt their MAS to the environmental context, and in what pace,
or why not. As this involves the study of dynamic processes, it is hard to see
how this can be achieved within the cross-sectional methodology that is typ-
ical for MAS research”. Indeed, top management, staff characteristics and
organizational culture seem to play a key role in promoting MA tools’ im-
plementation (Ciambotti et al., 2020; Lavia Lopez and Hiebl, 2015; Pelz,
2019).
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In methodological terms, the SLR demonstrates the predominant role
played by quantitative cross-sectional approach, even though an increasing
number of MA scholars are devoting to qualitative research (Parker, 2012;
Norreklit, 2014; Alsharari and Al-Shboul, 2019), especially with the use of
case studies (Scapens, 1990; Alsharari and Al-Shboul, 2019). One possible
reason is that studies related to implementation phase are devoted mainly to
investigate what are the antecedents that affect MA implementation into
smaller firms or the consequences of the tools adopted (e.g., financial/eco-
nomic performance). The almost total absence of practical methods (i.e. ac-
tion/interventionist research) seems a contradictory evidence when related to
a practical field such as MA (Chiucchi, 2014; Vaivio, 2008; Dumay, 2010;
Palazzi et al., 2019), especially in the light of the critical factors highlighted
in the analytical framework (Table 3) explicitly mentioning the “rare imple-
mentation of holistic approach”, the “difficulty in involving SMEs in pro-
jects” and their “reactive approach”. To investigate these factors and propose
some significant contributions a major involvement of researchers in ac-
tion/interventionist research would have needed, following the clear state-
ment expressed by Neely et al. (2000) who consider actions research as “ex-
tremely successful method of developing a robust and exploitable perfor-
mance measurement system” (p. 1142). The authors highlighted, that imple-
menting such kind of research made evident that “much of the writing about
performance measurement to date has been too superficial, in that it ignores
the complexity involved in the actual design of measurement systems” (p.
1142). As stated by Vaivio (2008), field research might be needed in order
to assist the theory through a set of practical principles which support quali-
tative efforts. So, qualitative approaches are welcome since they allow re-
searchers to “capture various nuances, patterns, and more latent elements that
other research approaches might overlook” (Berg, 2007, p. 318). Even quan-
titative methods such as quantitative longitudinal studies are welcome espe-
cially if combined with organizational life-cycle theories. In this view, it
could be interesting to understand the adoption times of managerial tools
along a broad range of SMEs life-cycle stages.

Summarizing with a holistic view, findings show that the last 15 years the
issue of MA implementation in SMEs has gradually declined at a scientific
standpoint and lost relevance in practice. In the top journals the topic has
been decreasingly treated with very fragmented theoretical perspectives of-
ten concentrated on specific tools and approaches, unable to provide a com-
prehensive picture and practical inspirations for the firms. The analysis of
business cases is very limited and the projects of action/interventionist re-
search in collaboration with the companies are almost entirely absent. These
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results, partly motivated by a tendency of the editorial choices of the top
journals to favor quantitative studies, can be also attributable to a SMEs de-
creasing motivations in the MA implementation. In the light of the issues
reported by Neely et al., 2000 and Garengo et al., 2005 (Table 3), the SLR
demonstrates that the top-journals’ contribution has not found a convergence
on the most critical influencing factors highlighted at the beginning of the
new millennium, limiting the possibility to inspire practical solutions and
models. This particularly contrasts with the need to overcome the SMEs
weaknesses related to “informal, not planned and not based on a predefined
model” MA and the “limited use of data analysis”, as highlighted in the
framework (table 3), threatening the contributions relavance.

The issue of MA relevance is not new (Chondhury, 1986; Argyris, 1990)
and can be considered a structural problem very far to be solved. Especially
with reference to SMEs, this issue has created over time a very strong gap
between theory and practice, well denounced by the academic community
(Chiucchi, 2014; Vaivio, 2008).

Supported by the SLR findings, it is possible to deduce that a series of
strategic conditions (globalization, innovation, technological advancement,
competitiveness) prompted the SMEs, at the beginning of the new millen-
nium, to experiment new evolutions in their control models. This phenome-
non was supported by the greater attention from the scientific community in
different research fields. The MA models in the SMEs, however, have re-
mained very traditional, unable to support innovation and strategy elabora-
tion (Ahmad, 2017). With the advent of the profound discontinuities that the
business environment experimented since the financial crisis of 2008, the
traditional MA approaches lost their relevance, and SMEs had to mostly rely
on entrepreneurial orientation to achieve resilience (Eggers, 2020), interrupt-
ing a process of investment of resources and skills on more advanced MA
tools. In such context, the demand for empirical research has presumably
decreased and the scientific proposals, highly linked to a logic of publication
in top journals, has gradually moved away from themes and approaches with
more operational value. The only three cases of action/interventionist re-
search are testifying a difficulty to match SMEs’ needs with academic re-
search.

Concluding, the results of the literature review demonstrates that over the
last fifteen years the gap between theory and practice in the implementation
of MA in SMEs has widened rather than narrowed. From the empirical evi-
dences obtained, it is observable that the business-academy-consulting cycle
(Bergamin Barbato, 2003) still has not been activated, thus representing a
point of weaknesse for the future challenges attaining the SMEs’ productive
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system, due to the following reasons. Firstly, the role that academia should
play for enhancing the management control culture and innovate the account-
ing tools (Havlicek, 2013) is dramatically important (Palazzi et al., 2019).
Theoretical and practical literature demonstrates that SMEs consultants
struggle to shift from a traditional approach based on compliance to a more
evolute perspective able to stimulate a necessary change (Del Baldo et al.,
2019). Many SME:s are still managed and governed according to an elemen-
tary logic, with a minimum of adequate tools for the strategic governance of
the current business environment. The risk that academia will remain far
from the practical perspective avoiding to focus and investigate the most crit-
ical factors in the SMEs context can produce negative effects for the eco-
nomic system, aggravating the relevance lost of scientific research in the
topic. Secondly, in the actual scenario there are important challenges for
SMEs that require an evolution of MA, such as strategic discontinuities (Ar-
cari, 2018) and sustainability (Manzaneque-Lizano et al., 2019; Torugsa et
al., 2013). With such a turbulent business environment, the control system
must be integrated with a risk management logic (Arcari, 2018). At the same
time, looking at the strategic relevance of sustainability the accounting tools
have to gradually embed the environmental perspective (Maraghini et al.,
2018). As demonstrated by the evolutionary stage approaches, these ad-
vancements require a gradual process of evolution on the capacity to elabo-
rate and manage financial and non-financial information, which is scarcely
implemented in SMEs.

In this scenario, the role of future research can be fundamental, especially
to reduce the gap between theory and practice and bring the academia closer
to the SMEs’ production system. Future contributions should increase the
operational approaches (action/interventionist), focusing more on the char-
acteristics of the owner/management/staff of the SMEs and investigating the
conditions, both organizational (Castellano and Leto, 2021) and individual
(Cardoni and Paradisi, 2020), affecting the MA implementation, with partic-
ular attention to cognitive factors to be developed in a more consistent
knowledge management perspective (Cardoni, 2018; Cardoni and Paradisi,
2020).

To avoid excessive fragmentation of analysis and subjectivity in the in-
terpretation, future research should try to make the actual state of knowledge
organic and define a minimum standard of MA tools and processes to imple-
ment in a SME (Dlamini and Schutte, 2021), at least as a basis for supporting
the integration with the logic of risk management and sustainability.

This work suffers some limitations to be considered. Firstly, the review
is grounded on articles that were found in electronic databases. Hence, other
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kinds of sources (e.g., books or books chapters) were not contemplated and
could provide important contribution for the research field. Second, only
very top-level journals were considered. Thus, some relevant articles in-
cluded in other important journals may not be captured. Finally, the keyword
search used was deemed to be exhaustive.
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Abstract

Cost-effectiveness refers to the achievement of optimal allocation of limited re-
sources and its ultimate purpose is to support rational decision-making. Cost-effec-
tiveness principles govern financial reporting and managerial accounting frame-
works, yet in practice these might not have been formally characterised and identi-
fied within the accounting literature due to semantic issues and norms. This article
explores the nexus between cost-effectiveness and accounting by conducting a scop-
ing review of the published literature. Findings from this study suggest that use of
the cost-effectiveness criterion has increased over time and been more frequently
employed by authors affiliated to U.S. academic institutions. Cost-effectiveness
principles have been invoked both in published financial and managerial accounting
research. However, only a handful of mostly empirical studies have quantified cost-
effectiveness evidence and formally applied and discussed its analytical methods.
This article highlights a research gap pertaining to the development of interdiscipli-
nary frameworks and analytical methods able to formally integrate the concept of
cost-effectiveness and cost-benefit analyses into accounting research.

Keywords: cost-effectiveness, cost-benefit, accounting, decision-making.

1. Introduction

Cost-effectiveness refers to the achievement of optimal allocation of lim-
ited resources, expressed as the maximisation of output (e.g., societal value),
given a resource constraint and consequent opportunity cost attached to the
decision (Fattore G., 2009). Over the last decades, cost-effectiveness has in-
creasingly provided a formal decision-making criterion (Borgonovi E., 1979;
Borgonovi E. et al., 1983), and its general analytical framework — economic
evaluation — has been adopted to inform public and business administration
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decisions as pertaining to public spending and its incremental benefits (Far-
neti G. etal., 1996; Mussari R., 2001, Monteduro F., 2010; Mihaiu D., 2010).

Economic evaluation is the process of systematic identification, measure-
ment and valuation of the inputs and outcomes of (at least) two mutually
exclusive alternative courses of action, and subsequent formal comparative
analysis (Briggs et al., 2006). The ultimate purpose of cost-effectiveness
analysis is to guide and support rational, evidence-based resource allocation
decision-making, maintenance of institutional accountability and steward-
ship (Longo et al., 2012). Further, in practice, accounting data and conven-
tions are routinely applied for and essential to the derivation and implemen-
tation of public policy (Hutton et al., 2021, Florio et al., 2018; Andersson,
2018). Computational issues pertaining, for example, to the depreciation and
amortisation of assets and attribution of overhead costs — to name a few — are
intrinsic to cost-effectiveness analysis and permeate its applied literature,
across its multiple sectors of application (Roberts, 2006).

One of the principles governing financial reporting is that the cost of
providing a certain piece of information, disclosure or preparing a statement
should not outweigh its benefits, typically associated with increased trans-
parency and informational value for investors and other users of financial
statements (IFRS Foundation, 2018). This is exemplified, for instance, by
the application of cost-benefit analysis for the purpose of financial regulation
and informed Security Exchange Commission rulemaking (White, 2016;
Coates, 2015; Posner et al., 2014) and changes in financial reporting stand-
ards (Schipper, 2011). On the other end of the accounting spectrum, and very
much in line with its stated mission functional claims (CIMA, 1996), man-
agement accounting is aimed to support decision making in public and pri-
vate organisations by providing managers with relevant information and
analysis on the performance, costs, and benefits of any given business oper-
ation (Sargiacomo M., 2013; Sardar, 2016; Tappura et al., 2015; ). It would
therefore appear that the cost-effectiveness criterion and principles are em-
bedded in accounting conceptual frameworks. Yet, in practice such concepts
and conventions might not have been characterised due to semantic issues
and norms.

The aim of this paper was therefore to shed some light on this proposition
by conducting a scoping review of the published accounting literature. The
remaining of this manuscript is organised as follows: section 2 outlines the
review methods used to identify the relevant literature, section 3 provides a
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descriptive analysis of the identified records, followed by a narrative synthe-
sis. Section 4 focuses on discussing the study findings and implications for
future research.

2. Methods

A search strategy was developed based on a title and abstract-based ex-
traction mode. The search was conducted in Scopus using a query based on
the Boolean operator “or,” and a combination of keywords as follows: “cost-
effective”, “cost-effectiveness”, “economic evaluation”, cost-benefit”. In
line with the approach used in a previously published review (Becciu et al.,
2022), twelve accounting journals were selected manually based on their rel-
evance and position in the Academic Journal Guide 2018 (Journal Ranking
Portal, 2023). Accounting Organizations and Society, Accounting and Busi-
ness Research, Accounting and Finance, Accounting Review, Contemporary
Accounting Research, European Accounting Review, Journal of Accounting
and Economics, Journal of Accounting and Public Policy, Journal of Ac-
counting Research, Journal of Business Finance and Accounting, Review of
Quantitative Finance and Accounting. Original research articles only were
considered. The full texts of the identified records were retrieved and re-
viewed for content. A descriptive analysis was conducted to illustrate publi-
cation trends and article characteristics. A narrative synthesis then focused
on the topic covered by the articles and evaluated how the concepts and
methods of cost-effectiveness were therein considered.

3. Results

Forty-one articles were identified across the selected journals, for 37 of
which full texts were available. Publications covered an almost fifty-year
time span, with the oldest record being published in 1976 (Appendix I —
www.sidrea.it/cost-effectiveness-accounting). Figure 1 shows how the
published articles are distributed over time and that most of them are con-
centrated within the last decade.

Table 1 shows the distribution of the identified articles by publication
journal, author affiliation country and research design. At the top of the rank
with 20% of all publication, the Journal of Accounting and Public Policy
stood, followed by Accounting Organizations and Society and
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Contemporary Accounting Research, both at 15%, for a total of 50% between
these three journals. As for geographical location, publications were spread
across four continents, with America holding two thirds of all records and
the United States totalling over 60%. In terms of research design, a quarter
of the 37 papers employed experimental or quasi-experimental approaches,
around one third were theoretical or conceptual paper, as many used corre-
lational approaches, whereas only 11% had a descriptive research design ei-
ther in the form of direct observations or documental analyses.

Sixteen (43%) articles focused on research questions related to manage-
rial accounting and decision-making, whereas the remaining papers investi-
gated topics related to financial accounting and statements. Among the for-
mer group, issues pertaining to contractual obligations and options (Ma et
al., 2022; Bens et al., 2020), risk predictions and asset investment decisions
(Bodin et al., 2018; Chen et al., 2015; Huang et al., 2015), management de-
cision making (Hemmer, 1998; Chenhall et al., 1991) and internal control
such as misconduct (Stikeleather, 2016) and budget slack (Webb, 2002) were
addressed.

Figure 1 - Frequency distribution of selected articles by publication year

Regarding financial accounting, three articles focused their research on
accounting standards (Li et al., 2021; Geoffroy et al., 2021; Chen et al.,
2018), while the remaining addressed questions related to reporting issues
such reporting frequency (Gigler et al., 2014), disclosure of non-financial
ratios (Crawford et al., 2021) and auditing (Vanstraelen et al., 2017; Grenier
et al., 2015, Trompeter et al., 2010; Caplan et al., 2000; Canning et al.,
1999). At the intersection between the two accounting areas, three articles
investigated the relationship between financial reporting and management
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decision-making (Nikolaev et al., 2017; DeZoortetal., 2017; Li, 2013) while
accounting practice and methods were the focus of other three articles
(Boedker et al., 2013; Espahbodi et al., 1987; Stark, 1987).

Most selected articles either merely invoked the principle of cost-effec-
tiveness or used it as a compass for guiding the interpretation of study find-
ings. Two articles focused on cost-effectiveness-related behaviours, in re-
spect to increases in rationing decisions (Barniv et al., 2000) and considera-
tions of opportunity costs in resource allocation (Chenhall et al., 1991). Two
articles discussed the cost-benefit implications of using different models for
accounting for inflation (Espahbodi et al., 1987; Stark, 1987), while three
studies evaluated the effects of changes in reporting standards (Chen et al.,
2021; Li et al, 2021; Khan et al., 2018), though without explicitly attaching
any economic value to such effects. The largest category of articles ad-
dressed issues relating either to management decision-making such as the
use of debt covenants Ma et al., 2022; Nikolaev, 2017), cybersecurity insur-
ance (Bodin et al., 2018), artificial intelligence (Griining, 2021) and rewards
and disincentives against misconduct (Stikeleather, 2016; ,Webb, 2002), or
choice of disclosure/reporting methods (Crawford et al., 2021; Skinner,
1990; DeZoort et al., 2017; ,Gigler et al., 2014; Li, 2013), and auditing ser-
vices (Vanstraelen et al., 2017; Grenier et al., 2015; Canning et al., 1999;
Caplan et al., 2000). For these papers — which were essentially quantitative
in nature - the cost of the proposed options were compared with their respec-
tive benefits, (e.g., in terms of better-quality information or improved behav-
iour), though no formal cost-effectiveness framework was employed nor any
attempt to quantifying the economic efficiency of such propositions was un-
dertaken.

Two among the earliest articles citing the concept of cost-effectiveness
formally addressed research questions pertaining to the choice of perfor-
mance measurement systems (Hemmer, 1998) and measures of human re-
source development (Mirvis et al., 1976). An article by Hemmer (1999) fo-
cused on the choice of performance measures and responsibility assignment
in a two-stage sequential production setting. In the studied setting, two re-
sponsibility assignments competed for optimality — a “push approach”,
whereby the agent of the final stage is made responsible for finishing what-
ever the agent at the initial stage produces, while the agent at the initial stage
is responsible for the overall output level. The other assignment was a “pull
approach”, that is the reverse. The choice of optimal assignment design was
quantitively evaluated in cost-effectiveness terms, based on whether the
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benefits related to an increase in informativeness of available performance
measures resulted by changing the responsibility assignment outweighed the
costs of the undesirable incentive that is responsible for its availability.

Table 1 - Characteristics of the selected articles

Accounting Organizations and Society 15%
Accounting and Business Research 10%
Accounting and Finance 2%
Accounting Review 12%
Contemporary Accounting Research 15%
Journal  European Accounting Review 5%
Journal of Accounting and Economics 10%
Journal of Accounting and Public Policy 20%
Journal of Accounting Research 5%
Journal of Business Finance and Accounting 5%
Review of Quantitative Finance and Accounting 2%
Australia 8%
Belgium 5%
Canada 4%
China 3%
Denmark 1%
France 1%
Country Germany 1%
of author Hong Kong 4%
affilia-
tion Ireland 1%
Netherlands 1%
Singapore 3%
Spain 1%
Taiwan 3%
United Kingdom 3%
United States 62%
correlational 32%
Research descri.ptive IIZA)
design expe.rlment . 14%
quasi-experiment 11%
theoretical / conceptual 32%

* 37 full-text available
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The earliest article from 1976 by Mirvis and Macy presented an interdis-
ciplinary approach to measuring the costs and social and financial benefits
of human resource development in an organisational setting. Interestingly,
the authors described and applied what in fact are the most commonly used
approaches to economic evaluation, that is cost-effectiveness and cost-bene-
fit analysis. Mirvis and Macy (1976) neatly illustrated both these techniques
by employing a “synthesizing model”, arguing that the latter paradigm (cost-
benefit) would be more suited than the former — in that it gives full reign to
the productive capacities of human resource development. They highlighted
the importance of considering the present (expected) value of future benefits
against the programme costs when judging the relative merits of mutually
exclusive options and recognised the key role that an interdisciplinary as-
sessment (combining accounting and cost-effectiveness) can have in inform-
ing managerial decision making. In sharing their experience, the authors con-
cluded by identifying the refinement of interdisciplinary assessment methods
as a key area of future research with cost-benefit comparisons carrying an
“enormous potential”.

4. Discussion and conclusions

Cost-effectiveness principles have been invoked both in published finan-
cial and managerial accounting research. Most articles used them as guiding
compass, and only a handful of studies quantified cost-effectiveness evi-
dence and applied its methods. Interdisciplinary approaches have been called
upon since the mid-1970s’, with a lack of methodological research able to
integrate the accounting and cost-effectiveness methods being highlighted.

To the best of knowledge, this is the first scoping review exploring the
nexus between accounting and cost-effectiveness. The search focused on key
accounting journals and applied a systematic search strategy which improved
reproducibility and reliability of findings. However, the search was limited
in scope — being exploratory in essence — with only part of the published
accounting literature being potentially reviewed. Nevertheless, the adopted
journal selection provided a representative sample for an analysis focused
on highly respected outlets in the accounting field and beyond. Heterogene-
ity of the literature made it particularly challenging to further dissecting and
categorising the extracted information, hence a narrative synthesis approach
was employed. This paper provides insight into the historical trend and dis-
tribution of the relevant articles, as well as a summary of their contents as
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pertaining to the use and application of cost-effectiveness principles and
methods.

While cost-effectiveness criteria are referred to in the accounting litera-
ture and used in practice, to date, the formal application of cost-effectiveness
frameworks in applied research and method development remain at an early
stage. Future interdisciplinary research should be conducted to advance such
methods and ultimately support rational and informed resource allocation
and regulatory decisions.
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