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Abstract: Despite the significant economic contribution of small and medium-sized enterprises
(SMEs), little is known about the extent to which they make use of accounting information (AI).
Although AI is considered one of the main sources of information for SMEs, many continue to ignore
its potential, considering that this information is only intended to meet tax obligations. The literature
stresses the influence of several factors on AI usage. However, the conclusions of the studies are
fragmented, contradictory, and not very enlightening. Following these studies, the purpose of this
paper is to explore which characteristics of decision makers, companies, and accounting services
influence the importance and use of AI in SMEs. Data were collected through an online questionnaire
survey applied to Portuguese SMEs. The findings show that the decision makers’ level of education,
as well as their educational background, influence the importance they attribute to AI. It has also
been found that smaller companies and SMEs that use outsourced accounting services make the least
use of AI. Therefore, in addition to providing empirical evidence on the importance and use of AI, a
debate that has been mainly theoretical, and on the importance of SMEs in any economy, this paper
aims to raise awareness of the need to further study the decision-making process in such firms.

Keywords: accounting information; accounting information system; decision-making; small and
medium-sized enterprises (SMEs); online questionnaire survey; Portugal

1. Introduction

It is widely recognized that companies operate in increasingly unstable environments
(Prohorovs 2022). Technological evolution and the greater dissemination of information
have made customers increasingly demanding. Business globalization forces companies to
adapt to different contexts and small businesses, in particular, can become quite vulnerable
to these changes (Aragón-Sánchez and Sánchez-Marín 2005; Pedroso and Gomes 2020).
Their survival may depend on the creation of a competitive advantage (Husin and Ibrahim
2014; Marriott and Marriott 2000; Salles 2006).

One of the key resources for creating this competitive advantage is the proper use
of the available sources of information (Albaum 1964; Lybaert 1998a, 1998b). Accounting
information (hereafter AI) has proved to be one of the most important sources of informa-
tion to support managers (Ball and Brown 1968; Dyt and Halabi 2007; Hall 2010; Libby
1975; Mckinnon and Bruns 1992; Pedroso and Gomes 2020). AI is essential to managers
effectively and efficiently managing the organizations’ strategies and operations, as well as
maintaining greater internal control (Thuan et al. 2022). Moreover, if of high quality, AI is
not only important to decision-making but also determines its success (i.e., decision-making
success) which, in turn, is critical for business success (Monteiro et al. 2022). Despite the
significant economic contribution of small and medium-sized enterprises (SMEs) (e.g.,
Huerta et al. 2017; Pedroso and Gomes 2020; Shields and Shelleman 2016; Zor et al. 2019),
little is known about the extent to which they make use of AI (Armitage et al. 2016).
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Many organizations, especially SMEs, still do not make good use of AI in the orga-
nization’s management (Jawabreh et al. 2012), considering that accounting only aims to
comply with legal and tax obligations (Dyt and Halabi 2007; Holmes and Des 1988). Thus,
one of the biggest shortcomings of small businesses is that they generate little AI to help
them make informed and timely decisions (López and Hiebl 2015; Senftlechner and Hiebl
2015). AI, especially timely information, supports managers’ work and allows for faster
action in unstable and uncertainty contexts, contributing to combating potential threats
and taking advantage of opportunities (Pires and Alves 2022; Pires et al. 2023).

In this context, it is relevant to understand what leads managers to exclude this
critical source of information, particularly in small businesses where resources are generally
limited. Previous studies have examined the influence of managers’ characteristics such
as age and education (e.g., Lybaert 1998b; Pavlatos and Kostakis 2018; Zor et al. 2019),
companies’ features (e.g., Armitage et al. 2016; Gouveia et al. 2015; Ruiz and Collazzo 2021),
and accounting services’ attributes (e.g., Blackburn et al. 2018; Carey and Tanewski 2016;
Huerta et al. 2017) on AI importance and use. To the best of our knowledge, no previous
study simultaneously investigated the influence of managers’, companies, and accounting
services’ characteristics on AI. Therefore, this study intends to fill this gap and answer the
following research question:

Research question. Which factors (decision-makers’, companies’, and accounting services’ char-
acteristics) influence the importance attributed to the accounting information by decision-makers
and determine its use in Portuguese SMEs?

In order to answer this research question, an empirical study was developed in
Portuguese SMEs. SMEs were chosen for their importance in the development of modern
economies around the world (Ayyagari et al. 2007; La Porta et al. 1999; Zor et al. 2019)
and, in particular, because of their importance in Europe, including Portugal, where they
represent 95% of the totality of companies (Pedroso and Gomes 2020). SMEs have been
widely recognized as critical sources of employment and income (Shields and Shelleman
2016; Zor et al. 2019), as they typically account for a large share of the economic units in any
given economy (Berrone et al. 2014). Data were collected through an online questionnaire
survey applied to Portuguese SMEs managers. Sixty decision-makers answered this survey.

This study is relevant because AI has become increasingly important in supporting
business management, in particular, SME management. In fact, previous literature has
highlighted the importance of AI and its use for several purposes, such as to support
decision-making, to allocate resources, and to evaluate performance (e.g., Monteiro et al.
2022; Pires and Alves 2022; Pires et al. 2023; Shields and Shelleman 2016). However, most
studies have investigated the importance and use of AI only in manufacturing or/and
large companies (e.g., Alves 2008; Cheffi and Beldi 2012; Pires and Alves 2022; Pires et al.
2023; Zor et al. 2019). Research studying AI’s importance and use in SMEs is still scarce
(e.g., López and Hiebl 2015; Ruiz and Collazzo 2021; Zor et al. 2019). Therefore, this study
provides additional knowledge about the influence of decision-makers’, companies’, and
accounting services’ characteristics on AI’s importance and use in SMEs. To the best of
our knowledge, it is the first study to examine, simultaneously, the influence of all these
characteristics on AI in SMEs. Moreover, this study contributes also to practice, as it
shows, for instance, that managers’ education level and educational background influence
the importance attributed to AI and its use. Managers with lower levels of education
and/or without an educational background in management or related areas attribute
less importance to AI. Accounting professionals should make AI simpler to understand,
namely for these managers. Managers without an educational background in management
or related areas should also receive additional training in management to perceive the
relevance of AI and use it properly in decision-making process. Finally, the importance of
SMEs in the Portuguese economy also justifies the interest in this subject.

The remainder of this paper is organized as follows. Section 2 presents the literature
review and develops our research hypotheses. Section 3 summarizes the methodology



J. Risk Financial Manag. 2023, 16, 225 3 of 17

used. Section 4 presents and discusses the results. Finally, Section 5 provides the main
conclusions and limitations of the study and some future research clues.

2. Literature Review

This section comprises four parts. First, the literature regarding the importance and
use of AI in SMEs management is reviewed. Second, the literature that relates man-
agers’/owners’ characteristics and AI is described. Third, a brief review of the literature
concerning the relationship between companies’ characteristics and AI is summarized.
Fourth, the literature that relates accounting services’ characteristics and AI is presented.

2.1. Accounting Information in SMEs Management

It is now widely recognized that companies operate in increasingly unstable and uncer-
tain environments (Pires and Alves 2022; Pires et al. 2023; Prohorovs 2022). Technological
evolution and greater information dissemination have made customers increasingly de-
manding. Business globalization forces companies to adapt to different realities, countries,
and cultures. The economic crisis that is felt also poses a huge challenge to companies
(Prohorovs 2022).

Small businesses, specifically, can become quite vulnerable to such changes. Although
these companies are considered to have some advantages over larger companies due to
their capacity for rapid growth and great flexibility, the fact is that many SMEs have limited
access to resources and they have less capacity for competition (Aragón-Sánchez and
Sánchez-Marín 2005). For these companies to ensure their survival, it is critical to create a
competitive advantage in the face of competition (Husin and Ibrahim 2014; Marriott and
Marriott 2000; Salles 2006).

Literature has long referred to information sources as an indispensable resource for
organizations’ competitiveness (Albaum 1964; Lybaert 1998b). Accounting, in particular,
has been evolving as an information source, becoming increasingly efficient in supporting
managers (Pedroso and Gomes 2020), and is considered by many authors as one of the most
relevant information sources (Ball and Brown 1968; Dyt and Halabi 2007; Hall 2010; Libby
1975; Mckinnon and Bruns 1992). Many companies use accounting to support management
(Alves 2008; Boyd and Cox 2002; Gouveia et al. 2015; İbicioğlu et al. 2010). However, it also
appears that many organizations, especially SMEs, do not make adequate use of this source
of information for management purposes (Jawabreh et al. 2012).

Recent literature has also highlighted the importance of non-financial information
(e.g., Bertolotti et al. 2019; Monteiro et al. 2022; Pires and Alves 2022). This information
complements financial information (Pires and Alves 2022) once it is not enough for decision-
making purposes (Monteiro et al. 2021). In addition, non-financial information has a
positive influence on organizations’ success, given that it contributes, among others, to
attain inter-functional integration (Bertolotti et al. 2019; Monteiro et al. 2022). Moreover,
non-financial reporting, as is the case with sustainability reporting, has also attracted the
attention of researchers and practitioners given its relevance for organizations’ legitimacy
and reputation (Rodríguez-Gutiérrez et al. 2021). However, the application and research of
non-financial reporting in SMEs is still limited (Dinh et al. 2023; Krawczyk 2021), which
can result from the fact that non-financial reporting is not mandatory for most of these
enterprises (Krawczyk 2021; Ortiz-Martínez and Marín-Hernández 2022).

Due to the obligation of having organized accounting, every Portuguese company
produces AI, mainly financial information. However, Portuguese SMEs managers do not
seem to take advantage of accounting data, as they consider that it is only intended to
comply with legal and tax obligations and that the state is the main interested party in the
AI produced (Dyt and Halabi 2007; Holmes and Des 1988). Thus, although the literature
points to AI as key to the success of organizations its potential is often underused by
managers (Jawabreh et al. 2012), mainly in SMEs. The reasons why SMEs continue to ignore
AI potential is still an open question and it is, therefore, relevant to study this matter.
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The literature points out some factors that condition AI’s importance and use. Some
of these factors are directly related to the managers’/owners’ characteristics, such as their
level of education and their experience (e.g., Gouveia et al. 2015; Holmes and Des 1988;
Lybaert 1998b; Nunes and Serrasqueiro 2004; Pavlatos and Kostakis 2018; Zor et al. 2019).
Other factors are related to the companies’ characteristics, such as their size, seniority, and
industry (e.g., Armitage et al. 2016; Gouveia et al. 2015; Holmes and Des 1988; Lybaert
1998b; Ruiz and Collazzo 2021). In addition, some authors argue that the type of accounting
services chosen by companies may also condition AI importance and use (e.g., Blackburn
et al. 2018; Dyt and Halabi 2007; Gouveia et al. 2015; Holmes and Des 1988; Nunes and
Serrasqueiro 2004).

2.2. Decision-Maker Characteristics and Accounting Information

There are diverse manager socio-demographic characteristics that can influence the
degree of importance they attribute to AI. One of the factors most mentioned in the literature
is the managers’ level of education as well as their business-oriented knowledge. The higher
the decision-maker’s level of education, the greater the importance attributed to AI, and it
may be even greater if they have an educational background in management and related
areas (Cassar and Holmes 2003; Gouveia et al. 2015; López and Hiebl 2015; Lybaert 1998a,
1998b; Mcmahon and Holmes 1991; Pavlatos and Kostakis 2018; Thomas and Evanson
1987; Zor et al. 2019). Managers with higher levels of education are more likely to have the
capabilities to understand and process AI (e.g., Zor et al. 2019). Similarly, managers with
an educational background in management and related areas have a better understanding
of the importance and usefulness of AI, as opposed to managers without an educational
background in management and related areas (e.g., Cheffi and Beldi 2012; Gouveia et al.
2015; Pavlatos and Kostakis 2018).

A recent study carried out in Portugal revealed that the main reason given by man-
agers for not using AI is their limited knowledge of accounting, finance, and management
(Gouveia et al. 2015). The respondents also admitted that, with simpler language and
presentation, they would use AI more often. In interviews conducted by Marriott and
Marriott (2000), owners from some SMEs also have admitted that they do not understand
the information provided by accounting, namely information contained in income state-
ments, balance sheets, or information related to ratios. However, this problem does not
affect only small businesses. In a French study, it was found that large company managers
with no educational background in accounting admitted to using little or even excluding
AI from their decision-making process because they considered themselves unable to un-
derstand and interpret it (Cheffi and Beldi 2012). Therefore, the problem will not be in the
information produced, but in the ability of the decision-maker to perceive this information.
Furthermore, the accountants’ age and experience can also influence their participation in
the companies´ decisions (Tout et al. 2014) and, thus, provide support for decision-makers
to understand AI.

Hence, it is essential to examine the influence of the decision-maker’s education level
and educational background on the importance attributed to AI. Based on the literature
reviewed, the following research hypotheses are proposed:

Hypothesis 1a. Decision-makers with a higher level of education attribute more importance to AI.

Hypothesis 1b. Decision-makers with an educational background in management, or related areas,
attribute more importance to AI.

Previous studies also indicate other decision-maker characteristics with the potential
to influence AI importance and use, as is the case of tenure and personality traits (e.g.,
Lybaert 1998b; Pavlatos and Kostakis 2018; Zor et al. 2019). For instance, Lybaert (1998b)
points out other factors that influence AI use by managers, such as the desire to make the
company evolve and grow, or experience and familiarity with the industry in which they
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operate. More inexperienced and pessimistic managers tend to seek help from outside
consultants to obtain the data they need (Lybaert 1998a, 1998b). In turn, Gouveia et al.
(2015) state that stronger and more experienced managers value AI more, making greater
demands on accountants to obtain the information they need. This apparent contradiction
in the studies’ conclusions reinforces the idea that further studies on these issues are needed.
In this study, it is assumed that more experienced managers attach greater importance to
AI because they better understand the potential of AI to support their work. Therefore, the
following research hypotheses are formulated:

Hypothesis 2a. More experienced decision-makers attribute greater importance to AI.

Hypothesis 2b. More experienced decision-makers resort less to external consultants.

2.3. Companies’ Characteristics and Accounting Information

In addition to the decision-makers’ characteristics, the organization itself may have
particularities that condition AI use. The literature often emphasizes the companies’ size as
a conditioning factor in AI use. The larger the company, the greater the use of this source of
information (Benjaoran 2009; Cassia et al. 2005; Davila 2005; Elhamma 2012; Gouveia et al.
2015; Holmes and Des 1988; López and Hiebl 2015; Lybaert 1998b). Typically, the increase
in the organization’s size provides a greater number of variables to manage and control,
making decision-making more complex. Thus, managers tend to look for more and better
sources of information to support them in the decision-making processes.

Companies’ seniority may also influence AI use (e.g., Armitage et al. 2016; Davila
2005; Gouveia et al. 2015; López and Hiebl 2015). It seems that more-established companies
make greater use of AI than younger companies. As companies mature and grow, they
have more resources and their information needs to coordinate activities and communicate
across the organization increase (Armitage et al. 2016). According to Gouveia et al. (2015),
companies with more than five years of activity attribute more importance to AI than
younger companies. This factor may be directly related to the managers’ characteristics,
since the same authors state that more inexperienced managers undervalue AI.

Hence, taking into account the seniority’s influence and the companies’ size in AI use,
the following research hypotheses are proposed:

Hypothesis 3a. Larger-sized SMEs use more AI.

Hypothesis 3b. SMEs with more years of activity use more AI.

Another important factor is associated with the companies’ financial condition.
Lybaert (1998a) concluded that most SMEs do not possess the needed resources, such
as knowledge, money, and time, to make adequate use of the information they have. SMEs
face a greater shortage of resources, and this may be one reason for the non-use of AI
(Benjaoran 2009). Companies with greater financial availability are more likely to obtain the
needed information (Lybaert 1998b). Some managers even acknowledge that they avoid
asking the accountant for additional information for fear of the associated costs (Marriott
and Marriott 2000).

In addition, many SMEs are family businesses where the managers are usually the
founders and owners and, not infrequently, their employees are members of the same
family, establishing family businesses. In these companies, financial information is often
undervalued, and the decisions made are based on emotions to the detriment of economic
arguments (Hiebl 2012; López and Hiebl 2015; Lutz and Schraml 2010, 2012). The introduc-
tion of accounting practices and AI use in family businesses depends on the owners and
the owners’ perceived competence of those that propose such accounting practices (Huerta
et al. 2017).

Literature suggests several criteria to define a family business and there is no consensus
among authors (Poutziouris et al. 2006; Songini et al. 2013). Handler (1989) even states that
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“defining the family firm is the first and most obvious challenge facing family business
researchers” (p. 258). According to the Portuguese Family Business Association (PFBA),
family businesses are those in which the family has control in terms of the management
bodies’ appointment and some of its members participate and work in the company. This
will be the definition adopted in this study.

In this context, the following research hypothesis is formulated:

Hypothesis 4. Family SMEs use AI less than non-family firms.

The companies’ activity sector also influences the use of AI. AI is used more frequently
in the secondary sector, with some companies in the industrial sector using information
generated not only by financial accounting but also by cost accounting and the latter being
mainly produced internally (Gouveia et al. 2015; Holmes and Des 1988; Marriott and
Marriott 2000). Accordingly, the following research hypothesis is proposed:

Hypothesis 5. Industrial SMEs use AI more than other activity sectors’ SMEs.

2.4. Accounting Services’ Characteristics and Accounting Information

In addition to decision-makers’ and companies’ characteristics, there are other factors
that condition AI use. The literature often highlights the way information is disclosed
and the type of accounting service that companies have as important variables to explain
this issue. In fact, the way AI is communicated to managers can condition its use. Thus,
to understand the AI importance for management, it is necessary to understand which
methods of communication are used by managers (Hall 2010). The literature reports that
managers have a strong preference for verbal communication, prioritizing contact with
people in informal meetings and discussions (Alves 2004; Hales 1986; Hall 2010; Mckinnon
and Bruns 1992). However, despite the importance of verbal communication, much of the
AI is transmitted to the managers in a traditional way, that is, through written documents
and reports.

Many SMEs use outsourced accounting services (e.g., Blackburn et al. 2018; Gouveia
et al. 2015; Husin and Ibrahim 2014). The literature has revealed that there is a significant
difference in AI use when it is produced internally rather than externally through the out-
sourcing of accounting services. Companies that produce accounting internally tend to use
more AI (Holmes and Des 1988). According to Nunes and Serrasqueiro (2004), companies
that resort more to AI have an accounting service within the company. Likewise, companies
that make less use of it outsource external accounting services. The literature also reports
that when company accounting is outsourced, the average level of academic education
of the manager is lower and the manager will have greater difficulties in analyzing and
interpreting the various financial statements and accounting reports.

There are companies that resort to outsourcing and use financial information to support
management. However, in most of these cases, AI is not solicited from the accountant
and is produced internally (Gouveia et al. 2015; Holmes and Des 1988). According to
Blackburn et al. (2018) and Holmes and Des (1988), most of the information requested
by SMEs managers is intended to fulfil legal and tax obligations. This reveals a lack of
knowledge about the true importance of the information that accounting can provide
managers. Marriott and Marriott (2000) concluded that although many managers did not
understand the information in the financial statements, they never met with the accountant
to analyze annual accounts. Despite SMEs owners and managers using some external
advisors and resorting to accountants for compliance services, most do not use these
advisors additionally as a source of business advice (Blackburn et al. 2018). In some cases,
this can result from the lower perceived competence of the external accountant (Carey and
Tanewski 2016).

The issue of how often information is available can also be raised. AI use is greater in
companies with higher tax requirements (monthly accountability) (Nunes and Serrasqueiro
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2004). This may be due to the companies’ size, as mentioned above, but also due to the
need for more frequent data processing and disclosure. On the other hand, as suggested
by Jawabreh et al. (2012), sometimes managers show uncertainty about the reliability of
the information provided by accounting services, and instead prefer to develop their own
sources of information and produce their own information. Based on the discussion above,
the following research hypothesis is proposed:

Hypothesis 6. SMEs that resort to outsourced accounting services use less AI.

3. Methodology

A quantitative approach was used to achieve the research purposes (e.g., Cooper and
Schindler 2014; Smith 2003), and a questionnaire survey was employed to collect data, as
this instrument allows for reaching many respondents (Smith 2003; Stockemer 2019). The
questionnaire survey was developed through a web-based platform (Google Forms) and
was sent to companies by e-mail through a link placed in the collaboration request.

The questionnaire survey was structured into three distinct parts to collect information
on (i) companies’ characteristics, (ii) managers’ and employees’ characteristics, and (iii)
the use of information sources and the decision-making process. To reach this goal, the
questionnaire included a total of 32 questions. Regarding the use of information sources,
mostly AI, managers/entrepreneurs were asked to indicate the degree of importance they
attribute to AI for different purposes and the frequency of use of AI considering progressive
scales of five levels, as described in the next section.

The companies surveyed were selected using a database provided by Informa D&B,
which belongs to the Dun and Bradstreet Worldwide Network, containing data from 1000
Portuguese SMEs from all over the country. All activity sectors were considered, with the
exception of accounting, auditing and tax consulting firms, as “their own opinion” could
influence the results (Gouveia et al. 2015).

The questionnaires were addressed to managers and owners and 60 valid answers
were obtained, corresponding to a 6.00% response rate. This rate, when compared with
the responses rates obtained by other authors, can be considered low (Boyd and Cox 2002;
Dyt and Halabi 2007; Holmes and Des 1988; İbicioğlu et al. 2010; Jawabreh et al. 2012;
Lybaert 1998a, 1998b; Tout et al. 2014). Nevertheless, the number of observations lies
within the normal parameters of this type of study (López and Hiebl 2015; Shields and
Shelleman 2016). Low response rates are one of the disadvantages of obtaining data through
a questionnaire survey, namely when the target population consists of SMEs. However,
despite all of the associated difficulties, this continues to be a widely used methodology
(Newby et al. 2003).

Data processing was performed using IBM SPSS Statistics 27. To evaluate the scales’
internal consistency, Cronbach’s alpha test was applied (Pestana and Gageiro 2014), hence,
we verified a good internal consistency (Cooper and Schindler 2014; Smith 2003). The
Kolmogorov-Smirnov test (n > 50) was also applied to ascertain the sample’s normality,
concluding that it does not follow a normal distribution. Consequently, for hypothesis
testing, we resorted to descriptive statistics and non-parametric statistical tests, namely the
Mann-Whitney U test in the case of two independent samples, and the Kruskal-Wallis test
in the case of three or more independent samples (Pestana and Gageiro 2014; Stockemer
2019). A significance level of 0.05 (p-value < 0.05) was considered, that is, a confidence level
of 95.00%.

4. Results and Discussion

This section comprises two main parts. First, the sample characterization is presented.
Second, the constraints on AI use are examined and the hypotheses developed in Section 2
are tested.
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4.1. Sample Characterisation

The data for this study are the result of empirical research on a sample of Portuguese
SMEs. We use survey data to test our hypotheses. The questionnaire survey employed
contained several questions that aimed to characterize the sample of companies surveyed.
Table 1 summarizes the information collected.

Table 1. Sample characteristics.

Description Frequency (%)

Geographical localization (district):
Oporto 12 (21.00)
Lisbon 10 (16.67)
Aveiro 6 (10.00)
Other 32 (53.33)

Legal form:
Limited liability company 32 (53.33)

Corporations 25 (41.67)
Others 3 (5.00)

Company age (years since founding):
Up to 25 years 23 (38.33)

More than 25 years 27 (45.00)
No response 10 (16.67)

Industry sector:
Industrial 19 (31.67)

Non-industrial 35 (58.33)
No response 6 (10.00)

Size:
Microenterprise 23 (38.33))
Small enterprise 20 (33.33)

Medium-sized enterprise 14 (23.33)
No response 3 (5.00)

Size (number of employees):
1–9 11 (18.33)

10–49 34 (56.67)
50–249 15 (25.00)

Family and non-family business:
Family company 31 (51.67)

Non-family company 29 (48.33)

As shown, concerning geographical localization, most of the companies are located
in Oporto (20.00%), Lisbon (16.67%), and Aveiro (10.00%) districts. As for the legal form,
there is a predominance of limited liability companies (53.33%) and corporations (41.67%).
The remaining 5.00% corresponds to other legal forms.

The companies surveyed are, on average, 31 years old, with the most recent company
having five years of activity and the oldest 88. Based on the information provided (Table 1),
we infer that 38.33% of the companies have up to 25 years of activity and 45.00% have over
25 years.

Regarding the companies’ activities included in the sample, there is an enormous
dispersion of SMEs per different activity sectors. The following may be highlighted as
more representative: (i) wholesale trade (including agents) other than motor vehicles and
motorcycles (25.00%); (ii) retail trade, except motor vehicles and motorcycles (10.00%);
(iii) food industries (8.30%); (iv) specialized construction activities (5.00%). Based on the
Portuguese Classification of Economic Activities and previous studies (e.g., Gouveia et al.
2015; Holmes and Des 1988; Marriott and Marriott 2000), the companies were classified as
industrial and non-industrial. As can be seen in Table 1, although a significant portion is
industrial companies (31.67%), most of the companies surveyed are non-industrial (58.33%).
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Regarding SMEs’ size, companies are divided into three categories: 38.33% are micro-
enterprises, 33.33% are small enterprises, and 23.33% are medium-sized enterprises (Table 1).
The companies surveyed have, on average, 53 employees, with a minimum number of 3
and a maximum number of 249 employees. Table 1 shows that most companies (56.67%)
have between 10 and 49 employees.

As far as the companies’ classification as family or non-family businesses is concerned,
using the PFBA’s definition, the majority (51.67%) of the companies surveyed is familial
(Table 1). Regarding the positions occupied by family members, although they vary
greatly, the positions of advisory management, financial management, and commercial
management are the most frequent.

As far as capital ownership is concerned, and based on the analysis performed, data
show that there is a single owner in 25.00% of the surveyed companies, two owners in
35.00% of the companies, and only 20.00% of the companies claim to have four or more
owners. Regarding the existence of hired managers, 18.33% of the companies admit that
they have none, 26.67% have only one, and 15% of the companies have four or more
contracted managers. Finally, 16.66% of the companies admit other situations, such as
shareholding management companies, lawyers, and shopkeepers.

Regarding the respondents’ characteristics, the results indicate that of the total of
60 respondents, 53.33% are contracted managers and 38.33% are owners. The remaining
8.34% correspond to other employees, such as administrative workers and operational
workers, among others. Most respondents have an educational background in management
and related areas (71.67%). As for academic education, 45.00% have a degree, and 25.00%
have a post-graduation, master, and/or doctoral degree. One of the respondents admits
that his/her initial education (degree) is in an area other than accounting and related,
though he/she has subsequent education (postgraduate, master, and doctoral degrees) in
the financial area. The respondents have an average of 16 years (15.52%) of experience
in management positions; the least experienced interviewee has been in management
positions for only one year and the most experienced for forty years.

4.2. Constraints on Accounting Information Use

This subsection contains four parts. First, the importance attributed to AI and its use
is analyzed. Then, the influence of decision-makers’, companies’, and accounting services’
characteristics on AI use is presented and discussed.

4.2.1. Importance Attributed to AI and Its Use

As mentioned previously, this study aimed to identify which factors influence the
importance attributed to AI and that condition its use by SMEs managers. For this, six
hypotheses were formulated. To test these hypotheses, it was investigated the influence
of decision-makers’ (education, experience), companies’ (size, industry), and accounting
services’ (type of service) characteristics on the importance and use of AI by SMEs.

Managers were asked to indicate the degree of importance they attribute to AI. Specif-
ically, they were asked to evaluate the degree of importance attributed to AI for different
purposes using a progressive scale of five levels, with 1 being “not important at all” and 5
“very important”. Table 2 synthesizes the information collected.

Table 2. AI importance by purpose.

Purpose n Mean Standard Deviation

Performance evaluation 58 4.55 0.862
Compliance with tax obligations 58 4.52 0.883

Support decision-making 58 4.34 1.069
To banking entities 58 4.03 1.008

To other stakeholders (e.g., employees,
customers, suppliers, and investors) 57 3.54 1.135
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The results show that managers attribute great importance to AI for all purposes
presented. Nevertheless, AI is considered more important when it is intended for perfor-
mance evaluations. In turn, AI is considered less important when it is intended for other
stakeholders, such as employees, customers, suppliers, and investors, among others.

We also analyzed the importance attributed to AI to make different types of decisions.
To accomplish this goal, four types of decisions were used (Mintzberg et al. 1976; Naranjo-
Gil and Hartmann 2006). Managers were asked to evaluate the importance attributed to AI
for each type of decision using a progressive scale of five levels, with 1 being “not important
at all” and 5 “very important”. Table 3 summarizes the information gathered.

Table 3. AI importance by type of decision.

Type of Decision n Mean Standard Deviation

Strategic decisions 56 4.20 0.980
Decisions regarding resource allocation 56 3.98 0.981
Decisions related to the control of goals

achievement and performance evaluation 56 3.96 0.990

Operational decisions made daily 56 3.32 1.237

It appears that AI is seen to be important for all types of decisions presented but is
more important for strategic decisions. AI is the basis for supporting managers in making
appropriate decisions, defining strategic goals, allocating resources, orienting operations
on a regular basis, and monitoring goals achievement (Thuan et al. 2022).

As for the frequency of AI use, several accounting documents were indicated. The
respondents were asked to indicate their frequency of use based on a progressive scale of
five levels, where 1 corresponds to “never” and 5 to “monthly”. Table 4 summarizes the
information collected.

Table 4. Frequency of use of accounting documents.

Accounting Document n Mean Standard Deviation

Account statements 56 4.61 0.802
Trial balance 56 4.54 0.709

Profit and loss account 56 4.27 0.646
Other documents 56 4.07 1.412

Balance sheet 56 3.95 0.789

The results show that all accounting documents are used with some frequency. All
documents submitted have averages above 2.50, which means that most companies use
these documents more than once a year. Among the most frequently used documents, the
account statements (4.61) and the trial balance (4.54) are highlighted.

4.2.2. Decision-Makers’ Characteristics and Accounting Information

Through Hypotheses 1a and 1b, we intended to analyze the influence of the level and
type of decision-maker education on the importance attributed to AI. First, two distinct
levels of “basic and secondary education” and “higher education” were considered and, to
test hypothesis 1a, the Mann-Whitney’s U-test was performed. The results show that the
importance attributed to AI for all the purposes considered (Table 2) does not vary signifi-
cantly with the education level of the decision-maker. However, statistically, significant
differences were found when the decision-maker´s level of education was related to the
importance attributed to AI in each of the different types of decisions (Table 3). Thus, there
were statistically significant differences in the AI use in strategic decisions (Mann-Whitney
Value = 194.00; p-value = 0.024). That is, decision-makers with higher education levels
attribute more importance to AI for strategic decision-making than those with lower levels
of education. These results suggest that decision-makers with a higher level of education
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assign greater importance to AI, partially supporting Hypothesis 1a. They have the needed
capabilities to understand this information (Zor et al. 2019) and recognize that AI is useful
for decision-making purposes (Pires et al. 2023). Therefore, the results obtained are consis-
tent with previous literature (e.g., Cassar and Holmes 2003; Gouveia et al. 2015; Holmes
and Des 1988; López and Hiebl 2015; Lybaert 1998a, 1998b; Nunes and Serrasqueiro 2004;
Thomas and Evanson 1987; Zor et al. 2019).

Second, with Hypothesis 1b, we sought to determine whether decision-makers with an
educational background in management and related areas attribute more importance to AI
than decision-makers without an educational background in management. Therefore, two
groups were created: “decision-makers with an educational background in management”
and “decision-makers without an educational background in management”. Regarding
the different purposes analyzed (Table 2), the results show that “decision-makers with
an educational background in management” assign more importance to AI when it is
intended for other interested parties, such as customers, suppliers, and investors (Mann-
Whitney Value = 2130.50; p-value = 0.022). Mann-Whitney’s U-test was also applied to
verify the existence of significant differences concerning the importance assigned to AI for
different types of decisions (Table 3) between managers with and without an educational
background in management. No statistically significant results were found. Therefore,
our results suggest that there is some evidence indicating that decision-makers with an
educational background in management attribute greater importance to AI and, thus,
Hypothesis 1b is partially supported. These results are consistent with the literature (e.g.,
Cassar and Holmes 2003; Gouveia et al. 2015; Holmes and Des 1988; López and Hiebl 2015;
Lybaert 1998a, 1998b; Mcmahon and Holmes 1991; Nunes and Serrasqueiro 2004; Thomas
and Evanson 1987).

In addition, we aimed to examine the influence of the decision-makers’ experience
on the importance attributed to AI and on subcontracting, or not, external consultants
(Hypotheses 2a and 2b). To measure managers’ experience, we create a new variable with
three levels based on the respondents’ years of experience: 1 = up to 10 years of experience,
2 = from 11 to 20 years of experience, and 3 = 21 or more years of experience. The results
show significant differences in the importance attributed to AI for banking entities, and
managers with 11 to 20 years of experience (intermediate level) are those who attribute
more importance to AI for this purpose (X2 = 7.096; p-value = 0.029).

Regarding the importance attributed to AI for different types of decisions, no statisti-
cally significant differences were found. In this sense, although there are some statistically
significant differences, more experienced decision-makers are not those who attribute more
importance to AI. Decision-makers with an intermediate level of experience are those who
attribute more importance to AI, therefore, Hypothesis 2a is not supported by the results
of this study. This is a divergence point from the literature, and some of the researchers
who have studied the influence of managers’ experience on AI have also come to different
conclusions. For instance, Lybaert (1998a, 1998b) concluded that the most inexperienced
managers tend to seek more support in AI, contrary to Gouveia et al. (2015) who state that
the most experienced managers are those who value AI the most.

We also sought to verify whether decision-makers’ experience influences subcontract-
ing external consultants as posited in Hypothesis 2b. The results show no statistically sig-
nificant differences between subcontracting external consultants and the decision-makers’
experience. Therefore, Hypothesis 2b was not supported.

4.2.3. SMEs’ Characteristics and Accounting Information

In addition to decision-makers’ characteristics, we intended to investigate the po-
tential influence of SMEs’ characteristics on AI use. The first factors examined were the
companies’ size and age (Hypotheses 3a and 3b). To test the respective hypotheses, the
variable “frequency of use/analysis” was created by adding the averages of use/analysis
of the documents presented above (see Table 4). Additionally, the documents’ use was
also analyzed individually. The results show statistically significant differences in AI use
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between SMEs of different sizes (X2 = 12.530; p-value = 0.02). Medium-sized enterprises
use AI more than small and microenterprises. Based on these findings, it was possible
to validate Hypothesis 3a: Larger SMEs make greater use of AI. These results are con-
sistent with previous literature (e.g., Benjaoran 2009; Cassia et al. 2005; Holmes and Des
1988; López and Hiebl 2015; Lutz and Schraml 2010, 2012; Lybaert 1998a, 1998b). An-
alyzing individually each document presented in Table 4, it can be observed that the
documents where there is a difference in use, according to the size of the companies, are
the profit and loss account (X2 = 14.095; p-value = 0.001) and the balance sheet (X2 = 11.074;
p-value = 0.004), with the medium-sized companies using them more.

Another factor that was analyzed was SMEs’ number of years since founding. In order
to test this variable’s influence on AI use, the variable “frequency of use/analysis” was
used again. The data show that there are no statistical differences. Although some authors
have shown that companies with more years of activity tend to make greater use of AI
(Davila 2005; Gouveia et al. 2015; López and Hiebl 2015), our results do not allow us to
confirm Hypothesis 3b. Similarly, recently Ruiz and Collazzo (2021) have not found any
significant relationship between the use of AI and the age of the companies.

This study also sought to explore potential differences in AI use between family SMEs
and non-family SMEs (Hypothesis 4). Likewise, we intended to analyze differences between
industrial and non-industrial SMEs about their AI use (Hypothesis 5). The Mann-Whitney’s
U-test was carried out using the variable “frequency of use/analysis” created previously.
Both the tests performed for Hypotheses 4 and 5 did not produce results that allow us
to state that there are statistically significant differences in the use of AI. Therefore, both
Hypotheses 4 and 5 were rejected.

Although some authors have reached different conclusions, the literature suggests
that family SMEs tend to use AI less than non-family SMEs (Hiebl 2012; López and Hiebl
2015; Lutz and Schraml 2010, 2012; Lybaert 1998b; Tout et al. 2014). Concerning the activity
sector, our results suggest that industrial SMEs tend to use more AI than companies in other
activity sectors (Gouveia et al. 2015; Holmes and Des 1988; Marriott and Marriott 2000). It
should be noted, however, that the concept of a family business is complex, and, in this
study, only the number of employees with a kinship degree to the manager was considered
as the criterion for the definition of a family business, which may bias the results.

4.2.4. Accounting Services’ Characteristics and Accounting Information

Finally, we intended to examine the potential influence of outsourcing accounting
services on AI use (Hypothesis 6). For this purpose, the variable “frequency of use/analysis”
was used once more. The results show that there are statistically significant differences
between companies with in-house accounting and companies with outsourced accounting
services concerning AI use (Mann-Whitney Value = 126.00; p-value = 0.000). Therefore, we
conclude that companies with in-house accounting use AI more frequently. These results
allow us to confirm Hypothesis 6 and are consistent with previous literature (Gouveia et al.
2015; Holmes and Des 1988; Nunes and Serrasqueiro 2004).

5. Conclusions

This study sought to determine whether the characteristics of decision-makers, com-
panies, and accounting services influence the importance attributed to AI by managers
and condition its use in Portuguese SMEs. From the literature review, six hypotheses were
developed. Survey data to test the hypotheses were obtained using an online questionnaire
survey from 60 SMEs.

Regarding the decision-makers’ characteristics, it was found that decision-makers
with higher education levels assign more importance to AI than those with lower education
levels, mostly at the level of strategic decision-making. We also found that decision-makers
with an educational background in management and related areas attribute greater im-
portance to AI. Moreover, decision-makers’ experience seems to influence the importance
attributed to financial information. The results show that decision-makers with an inter-
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mediate level of experience (between 11 and 20 years) assign more importance to AI than
others. Hence, we conclude that some experience is needed to value and understand AI.
We also noted that all accounting documents presented to the respondents (Table 4) are
used with some frequency.

These results show that Portuguese SMEs’ decision-makers assign great importance
to using AI it for management purposes, although much of the empirical evidence in the
literature indicates otherwise. Nevertheless, we still find that some factors condition the
use of AI in Portuguese SMEs, such as firm size and the type of accounting service they
have (in-house or outsourced). Concerning companies’ size, larger SMEs make greater
use of AI. With regard to the accounting services, we found that companies with in-house
accounting services use AI more frequently.

In short, we conclude that decision-makers’ education level, as well as their ed-
ucational background, influence the importance that managers attribute to AI both in
decision-making and for other purposes, such as performance evaluation and compliance
with tax obligations, among others. Managers’ experience also influences these parameters.
Furthermore, we also concluded that smaller SMEs, as well as SMEs that use outsourced
accounting services, are those that make less use of AI. Additionally, based on the results
achieved, we also conclude that, contrary to previous studies, the companies’ size, seniority,
and activity, and the type of business (i.e., family and non-family business) do not influence
the importance and use of AI. The low response rate and the enormous dispersion of SMEs
per different activity sectors may be contributing factors to these results.

The findings of this paper have relevant theoretical and practical implications. That
is, they are significant both to scholars and practitioners (e.g., managers and accounting
professionals). From the theoretical point of view, this study contributes to the literature
concerning the importance and use of AI, specifically in SMEs. On the one hand, this
study validates the findings of previous studies about the influence of managers’ education
level and educational background on the importance they attribute to AI, as well as the
influence of companies’ size and accounting services on AI. On the other hand, this study
challenges the findings of previous studies regarding the influence of managers’ experience,
companies’ industry, and family and non-family companies on the importance and use of
AI. Accordingly, further research is needed to investigate these relationships, taking into
account also additional factors which can affect them and justify the results achieved.

From the practical point of view, the results of this study reveal that companies need to
implement accounting systems that provide accurate and useful information for different
purposes. This information should be provided not only in a formal way, mainly for
managers with higher levels of education and/or educational background in management
and related areas, but also in an informal way for managers with lower levels of education
and/or without educational background in management. AI provided in an informal way
can be seen as easier to understand and use by managers with lower levels of education
and/or without educational background in management and related areas. Moreover,
the findings of this study are also relevant for education institutions, in particular, higher
education institutions. They represent an opportunity for these institutions which can
organize training courses focused on accounting and management issues for managers
without educational background in management and related areas.

Inevitably, this study has some limitations that must be considered when interpreting
the results obtained. First, a low response rate (6%), although the number of observations
(60) is higher than that obtained in most of the micro-enterprises-related studies (López
and Hiebl 2015), limits the generalization of the results. Second, the inclusion of SMEs of all
dimensions and all activity sectors may have contributed to the failure to achieve some of
the expected results. Finally, the use of the questionnaire survey does not allow for asking
additional questions to clarify detected situations.

Despite the limitations presented, this study answers many of the questions that have
been raised. However, the importance of AI for management support in SMEs and the
decisive effect it can have on these companies’ survival makes further development of this
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subject necessary. Previous literature indicates that AI is often transmitted to managers in a
formal way, through financial statements and written reports. This fact may help to explain
some of the results obtained in this study, since only managers with higher education
levels and management or related educational background will be able to understand and
use such information. Inappropriate disclosure, coupled with a lack of understanding,
can lead to AI being excluded as a source of information for decision-making purposes.
Therefore, we consider it relevant to evaluate the impact of the way AI is transmitted to
managers. Similarly, since we verified that there is less use of AI by companies using
outsourced accounting services, we consider it useful to assess the quality of the services
provided by these companies, not only in terms of compliance with tax obligations but
also in terms of the support provided. In addition, we suggest the development of a
more in-depth study on AI use in family SMEs and the implementation of similar studies
using larger samples. Future research should also investigate how personality traits and
competencies as well as accountants influence the importance and use of AI (Kroon and
Alves 2023; Kroon et al. 2021; Zor et al. 2019). Finally, future research should explore
how SMEs report and use non-financial information, given its usefulness to complement
financial information in decision-making (Pires and Alves 2022) and positive influence
on organizations’ success (Monteiro et al. 2022). Future research should also explore non-
financial reporting features in SMEs, as is the case of sustainability reporting, considering
its relevance for the legitimacy and reputation of the organizations (Rodríguez-Gutiérrez
et al. 2021). Research on these issues in SMEs is still very scarce (Dinh et al. 2023).
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