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The Implementation of the Investment Law as a tool  of Development 

Aggelopoulos S1. Tsiouni M. 

Department of Agricultural Economics and Entrepreneurship, School of Agriculture, International 
Hellenic University, Sindos, 57400 Thessaloniki, Greece, E-mail: 1saggelopoulos@ihu.gr 

 

Abstract 

The purpose of this study is to investigate whether the implementation of the Investment Law N. 
3908/2011 has contributed to the improvement of entrepreneurship, technological development 
and business competitiveness in Northern Greece. At the same time, it is exploring the Law’s 
possible contribution to the development of human resources and the European Union&#39;s 
regional cohesion policy. The study focuses on the regions of Northern Greece during the period 
2011-2014 and performs regression analysis with categorical variables using the secondary data of 
the Ministry of Development to investigate the impact of subordination to the investment 
framework of L.3908 / 2011 for local enterprises. The data is processed in Excel. The results show 
that the level of fiscal subsidy, the level of leasing and the amount of the tax exemption are 
important investment incentives. However, despite the potential resulting from the implementation 
of the Investment Law for investment growth, it appears that Northern Greece has not fully 
assimilated the benefits of implementing the Law 3908/2011.Despite the major energy nature of 
Northern Greece&#39;s regions and the predominant role of mining activity, foreign investment is 
not attracted proportionately due to prolonged economic crisis. Also, the available national and 
European resources are not being effectively utilized, thereby leasing to poor utilization of human 
capital in the regions. The findings can be useful in the implementation of appropriate and effective 
development strategies so at to develop the local economy on a regional level, while improving 
young people&#39;s access to the labor market and reducing high unemployment in the Northern 
Greece. 

Keywords: Investment Law, N. 3908/2011, development, economy, recession, competitiveness, tax 
relief, leasing, subsidy, regional cohesion, entrepreneurship 
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The Renewable Energy Sources as a Lever of Sustainable Development 

        Tsiouni M1, Petkou D2., Pavloudi A1. 

1Department of Agricultural Economics and Entrepreneurship, School of Agriculture, International 
Hellenic University, Sindos, 57400 Thessaloniki, Greece 

2Department of Early Childhood Education and Care, International Hellenic University, 14th km 
Thessaloniki - N. Moudania National Road, 57001 Thermi, Thessaloniki, 

Greece, dafnipetk@gmail.com 

Abstract  

Renewable energy is energy derived from natural sources that are replenished at a higher rate than 
they are consumed. Sunlight and wind, for example, are such sources that are constantly being 
replenished. Renewable energy sources are plentiful and all around us. 
Generating renewable energy creates far lower emissions than burning fossil fuels. Transitioning 
from fossil fuels, which currently account for the lion’s share of emissions, to renewable energy is 
key to addressing the climate crisis. Renewables are now cheaper in most countries, and generate 
three times more jobs than fossil fuels. Asserting that the deployment of RE technologies is not an 
end in itself raises the question of which public policy objectives can potentially justify the increased 
deployment. In the past, the main argument for policy intervention intended to foster and develop 
RE sources is to avoid climate externalities of fossil fuel use. However, in recent years other policy 
objectives have become increasingly important in the public debate and it is frequently argued that 
the deployment of RE technologies 
This paper examines the economic and social profile of investors in renewable energy sources with 
the help of widely used investment rating indicators such as Net Present Value, Internal Grade of 
Performance and Profitability Index. This investigation is extremely important because, in some 
cases, the initial investment cost appears to be high, the technical / economic analysis of the 
project's life cycle indicates that the investment is ultimately advantageous from an economic point 
of view. This gives a tool to investors to know in advance the benefit of their potential investment. 
 
Keywords: Renewable energy, environmental policy, Net Present Value, Internal Grade of 
Performance and Profitability Index. 
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Industry 4.0 technologies adoption: benefits and challenges for managers in 
Greek companies 

 
Amalia Stafyla1, Ioannis  Nanos  & Constantinos Stefanou 

 
International Hellenic University 

1amalia.stafyla@gmail.com 

 

Industry 4.0 refers to the new industrial revolution that marries advanced manufacturing techniques 
with IoT to create systems that are not only interconnected, but ommunicate, analyze and use 
information to drive further intelligent action back in the physical world. The paper, based on the on 
adapted TAM model by Masood & Sonntag (2020), and the categorization of Perceived Benefits and 
Perceived Challenges by Ghadge et al. (2020), reports a quantitative study aiming at identifying the 
degree of use of Industry 4.0 technologies by Greek companies, measuring the intention to use 
Industry 4.0 technologies, analyzing the factors that influence the adoption of Industry 4.0 
technologies and  investigating the relationships between the factors that influence the adoption of 
Industry 4.0 techs. 

  

 
 

The findings suggest that the adoption of Industry 4.0 technologies has several perceived benefits, 
mainly organizational, strategic and technological and several perceived challenges, mainly 
organizational and technological, discussed in the paper. 
 
Keywords: industry 4.0 awareness, industry 4.0 perceived benefits 
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Emotional intelligence, Transformational leadership and Innovation: A Critical 

Review 

Sofia Tselezidou & Amalia Stafyla 

International Hellenic University 

 

Abstract 

The severe impact of the COVID-19 pandemic has forced many organizations to close, or in order to 
cope with the disruptions, they have implemented agile practices to survive. In the literature, 
previous efforts have highlighted the role of emotional intelligence of leaders and employees, their 
commitment to a culture of innovation that helps firms overcome adversity through the flexibility of 
transformational leadership, high emotional intelligence of leaders and followers, tightly knit 
collaborative skill sets that will yield better productive outcomes and lead to innovation. Emotional 
intelligence, transformational leadership and innovation are the research topic of interest to HR 
professionals, organizational psychology and academics. Specifically, the contribution we focus on is 
the role of emotions in transformational leadership and the need for leaders to be aware of and try 
to manage emotions in themselves and their followers and for this interaction to result in 
innovation. In the following study, we will try to show through the bibliographic review of scientific 
articles this interaction. As Mayer et al. (2008) note "emotional intelligence is a predictor of 
important outcomes in various samples in various real-world domains" (p.527), although there are 
problems with measuring EI (and some concepts of), her emerging field of research has served to 
highlight the important role of emotions in social relationships. 

Introduction 

The coronavirus pandemic has disrupted not only supply chains, production lines, education 
systems, but all business models have been put to the test. Companies are preparing to be able to 
deal with disruptions, however the pandemic that hit the whole world seems to have finally been 
dealt with flexible practices, with the adoption of new technology, the digitization of activities. The 
companies that "think outside the box" are ultimately the ones that progress and succeed. Their 
commitment to a culture of innovation is what defines a top employer, according to the 2020 Top 
Employers Survey (Levine, 2020). Innovation helps businesses survive in the long term, and 
employees play a key role in this. With employees working from home and much of the work being 
done virtually, a new workplace reality is emerging that is becoming a necessity. This disorder was a 
test of resilience, intense emotions, uncertainty about the future, balancing thinking and feeling to 
be able to regulate and manage our own and others' emotions, to remain optimistic, spiritually 
activated and socially distanced with empathy. Traits such as honesty, flexibility and adaptability, 
team management, empathy, active listening, consistent communication fall within the scope of 
emotional intelligence and are leadership traits required for the post-COVID workplace (Alonazi, 
2020). This is also the period when the emotional intelligence of leaders and employees should be 
seen more than ever, whose teams should be agile, connected and oriented towards short-term 
goals, showing through the reality of everyday life the flexibility , the team dynamic, the strong 
worker who fits into the team, thinks and acts quickly, learns and improves. Research by BCG 
showed that even during the pandemic a large percentage exceeding fifty percent of the 
respondents were able to maintain at the same levels but also improve their efficiency in 
collaborative contexts in the group they belonged to ( Dahik et al., 2020 ). These close-knit 
collaborative skill groups will enable more flexibility, better productivity and ultimately lead to 
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innovation, as a survey showed that workers in such groups, only 16%, were distracted due to 
nervousness about the coronavirus compared to workers belonging to non-collaborative teams 
(Colletta, 2020) and understandably teams that do not face distractions have intelligence and high 
person-team fit, they are the teams that will enable the innovation of individuals of each 
organization. 

With the technological transformation many of the jobs are automated, employees work from 
home, new situations are created, new work environments arise as well as new teams. The need for 
innovation is evident, adaptability to new data is critical for the business in order to solve problems, 
experiment and achieve the adaptive performance that will lead to success (McGregor & Doshi, 
2017). 

Collaboration, improving adaptability and resilience, social and emotional skills for self-expression, 
cognitive skills for innovation are some of the key skills that employees need to develop not only in 
times of crisis but also after (Feld et al., 2020). How emotional intelligence interacts with 
transformational leadership and innovation is the topic for research, of interest to HR and 
organizational psychology practitioners as well as academics. 

In the study we will try to show through literature review in reviews of scientific articles related to 
leadership, leadership style, emotional intelligence-ability, cognitive intelligence, innovation, 
creation, organizational innovation, work performance, employee innovation, adaptive 
performance, the mediating role of employee–team fit and adaptive performance resulting from the 
interaction of emotional intelligence, leadership style, and innovativeness. The scientific articles 
studied for this study were published in major electronic databases such as Emerald, ScienceDirect, 
Taylor & Francis and Scopus, in the period between 2000-2022. 

Emotional Intelligence 

In their letter entitled "Does leadership need emotional intelligence?" in 2009, by Neal M.Ashkanasy, 
Marie T.Dasborough and John Antonakis who adopts a unified concept of IQ. Like most critics of 
emotional intelligence (Waterhouse, 2006), who reject modern understandings of intelligence that 
have moved on from the unified concept of “g,” even Robert Sternberg, who mentored John 
Antonakis, is a strong proponent of multiple concepts of intelligence, after all Gardner (1983) first 
introduced the idea of multiple intelligences.  Antonakis argues that leadership as a science needs EI, 
but it has not shown much utility in leadership as opposed to general intellectual ability, in order to 
understand which individual differences predict leadership effectiveness we should identify 
leadership correlates, ruling out individual differences unrelated to leadership, through theoretical 
abstraction, intuition, observation, or serendipity, scientists should be open-minded to all 
possibilities yet and with the possibility that a construct close to their heart even one that is 
intuitively appealing may fail to predict what they would like it to predict. The never-ending process 
of inquiry serves science well and advances knowledge. Ashkanasy, Dasborough show some 
skepticism, citing their assessment that Goleman's “claims have done considerable damage to the 
field” (Jordan et al., 2006) as well as distancing themselves from overly broad definitions of EI 
“traits” of Goleman and Bar-On (Daus & Ashkanasy, 2003) and that they themselves bet on the 
"ability" model (Salovey & Mayer, 1990) and states that self-reported trait EI does not make a 
difference, especially if researchers control for IQ and the personality. 

Salovey-Mayer's definition of emotional intelligence posits that EI is a type of ability that is distinct 
from personality (although somewhat related to IQ, Ashkanasy & Daus, 2005). This skill consists of 
four branches: emotions perception, emotions facilitation, emotions understanding, and emotions 
management. These four dimensions of emotional intelligence are proposed as a sequential set of 
steps with emotion perception occurring in the first step and the others following in the order listed 
above (Mayer J., Salovey, Caruso, & Sitarenios, 2001). This is also the model that researchers should 
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follow although it is very disappointing because the meta-analytic correlation between the Salovey-
Mayer MEIS ability scale of EI and performance outcomes was only .19 (Van Rooy & Viswesvaran, 
2004).  Antonakis suggests, given the sparse empirical evidence, that these measures should not be 
used as evidence in applied settings (for recruitment, promotion or retention (Antonakis J., 2003), 
(Antonakis J., 2004)), as he agrees with Ashkanasy N.M., that management professionals should be 
careful not to overemphasize the predictive value of EI in the workplace (Jordan et al., 2006, p.205) 
and is cautious in his statements that there is a "logical link between emotional intelligence and 
leadership', that 'research has substantiated this intuition' and that 'emerging empirical evidence 
supports the relationship between leadership (particularly transformational leadership)) and the 
competency-based model of emotional intelligence' (Daus & Ashkanasy , 2005) 

To the question of whether leaders need EI to be successful, Antonakis' answer is no, since the 
question is theoretical, he agrees that leadership is partly about managing emotions, and to manage 
the emotions of others one needs to have a well-coordinated EI, concludes that intelligence is only 
enough if they have the right personality traits, high extroversion, honesty, low neuroticism 
(important to be assertive, calm, progressive, energetic, etc.) and how they use these individual 
differences to mobilize their followers. A huge challenge facing EI ability measures is the scoring 
method (Matthews et al., 2002; Zeidner er al., 2001), EI researchers favoring what might be called 
"consensus" or "expert scoring," as opposed to with IQ tests having fixed objective responses, EI 
tests being scored based on expert judgments or majority ratings of respondents, difference scores 
lead to potentially erroneous results (Edwards, 1995). 

In 2022, continuing the great debate about EI, whether leadership still does not need emotional 
intelligence, in the communication of M.Dasborough, N.Ashkanasy,&; R.Humphrey with P.Harms, 
M.Crede, & D.Wood distinguished the different concepts of EI, in relation to empirical research and 
the adoption of a class of EI measures developed by Ashkanasy and Daus (2005).  They argued that 
there are three “streams” of EI research and measurement. 

The first includes ability measures based on objective true-or-false questions (similar to cognitive 
intelligence tests), such as the MSCEIT (Mayer, Salovey, Caruso, & Sitarenios, 2003). 

The second represents measures of self-report and peer EI based on the theoretical model of Mayer 
et al. (Jordan et al., 2002; Schutte et al., 1998). 

The third includes “mixed” measures of emotional competence that include a variety of emotion-
related skills and abilities (Bar-On, 1997; Goleman et al., 2002). Ashkanasy and Daus argued that the 
scales in each of the three streams measure separate and distinct constructs and should not be 
confused with each other. Most stream 2 and 3 researchers recognize that these are three separate 
constructs and use another name, such as trait EI or emotional and social skills (ESC), to refer to their 
measures as there is concern that measures of these streams overlap with the Big Five personality 
measures. In 2009, Antonakis argued strongly that EI measures should demonstrate “incremental 
validity: the litmus test of validity,” studies should use rigorous research designs, avoid using the 
same source data for both independent and dependent variables, which is a source of common 
method bias, and control for Big Five personality and cognitive ability. 

The five-factor model of personality was established as a classification of a broad group of 
personality traits under availability to experiences (inventiveness/curiosity, vs. 
consistency/suspicion), conscientiousness (efficiency/organization, vs. ease/negligence), 
extroversion (sociability/energy, vs. permanence/removal), cooperativeness 
(friendliness/comforting, vs. challenging/distancing), neuroticism (sensitivity/nervousness, vs. 
security/confident) (Costa, & McCrae, 1992) (Goldberg, 1990) bringing renewed interest in the study 
of moods as predictors of leadership (Barrick & Mount, 1991). Judge et al.(2002) conducted a meta-
analytic study in which the five-factor model explained 28% of the variability in leadership 
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emergence and 15% in leadership effectiveness. Another meta-analysis specifically on the five 
factors and transformational leadership ( Bono, & Judge, 2004 ), showed positive correlations for 
extraversion (0.24), conscientiousness (0.13), sociability (0.15) agreeableness (0.14 ) and a negative 
correlation for neuroticism (−0.17). 

 

Leadership: the role of emotion and IQ 

Ideas of leadership that deal with followers' emotions and the emotional abilities associated with 
effective leadership have been around since the early trait theories of leadership (George, 2000). 
Dasborough (2006) empirically demonstrated that leaders elicit emotional responses from 
employees in the workplace, leadership is an emotional process, and a leader who can manage his 
emotions and empathize with others will be more effective in the workplace . George (2000) 
emphasizes in his article the relationship between emotional abilities and effective leadership 
behaviors and defines five key elements for effective leadership: 

1. development of collective goals 

2. instilling in others a sense of appreciation and importance of work 

3. creating and maintaining enthusiasm, optimism, cooperation and trust 

4. encouraging flexibility in decision-making and change 

5.creating and maintaining an identity for the organization 

But each of them contains emotional elements, so leaders with high emotional intelligence can be 
better and more effective. In some situations, for example in stressful work situations, a leader's 
emotional intelligence may be more important than in others, where cognitive resources are limited. 
Van Rooy & Viswesvaran, 2004 focused on performance, such as job performance and academic 
success, where general intelligence explains variance in outcomes. Emotions have to do with 
leaders-followers relationships. Transformational and charismatic leadership involve inspirational 
motivation and idealized influence, feelings for followers. 

Prati, Douglas, Ferris, Ammeter,&; Buckley (2003) provide theoretically sound arguments with the 
role of emotional intelligence and the relationship between leader EI and motivations, charismatic 
and transformational leadership. Judge, Colbert, &; Ilies (2004) adopting the principles of cognitive 
resource theory to support that general intelligence is a predictor of leadership effectiveness only 
when leaders are in low-stress situations, whereas in high-stress situations emotional intelligence is 
the one that helps leaders to cope with stress and focus on their work (Ashkanasy, Ashton-James, & 
Jordan, 2004). 

Since George's (2000) first article, proponents of EI argue that this construct is essential to 
leadership that, in addition to goal achievement, includes "creating and maintaining enthusiasm, 
trust, and optimism" (George, 2000), emotions are important at every stage of the leader-member 
relationship (Cropanzano, Dasborough,, & Weiss, 2017). Caruso, Mayer and Salovey (2002) point out 
that (competence) "emotional intelligence forms the basis of "people's" skills or leader's 
"relationships"". 

 

Leadership – Leadership style – Innovation 

Transformational leaders are considered agents of social and organizational change (Bass, 
1985)(Bass et al., 2003). They are role models and able to articulate a new and stimulating vision to 
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their followers, lift their morale, inspire and motivate them to great achievements or conquests. 
Transformational leadership theories (Avolio, 1999) (Bass, & Avolio, 1994) propose four dimensions: 
idealized influence otherwise or charisma, relates to the role played by the leader as a role model for 
his followers, urging them to imitate the leader , follow him in all his actions and adopt the leader's 
values and principles, motivational inspiration, describes leaders who have the ability to convey 
ambitious expectations to followers, inspiring them to achieve goals that lead to significant progress 
for the organization or society, intellectual stimulation is manifested by leaders who are able to 
challenge the status quo and invoke the intelligence of their followers in order to promote thought 
processes that favor creativity and innovation, the personalized view is about leaders who develop 
an environment of personal support for their team, who understand and treat each follower as 
having unique characteristics, needs and wants. 

Transformational leadership influences innovation implementation behavior, with commitment to 
change through the determination of followers to successfully adopt the specific change initiative, 
also influences the level of identification of employees with their work groups, by communicating 
the common goal and the sense of unity that makes people work together consistently leads the 
team to innovative results, especially in times of changes. Transformational leaders transform their 
followers by increasing their willingness to accept and adopt organizational changes (Michaelis et al., 
2010), thereby promoting an organizational climate that supports and encourages change, the high 
levels of performance and creative thinking that lead to innovative changes (Paulsen et al., 2013). 
Organizational climate refers to employees' perception of organizational policies and practices. It 
reflects the feelings, behaviors, attitudes and other work habits of employees as it allows them to 
interact comfortably and openly and trust each other without being threatened or worried that they 
will be perceived or rejected negatively. It supports learning behavior that leads to high levels of 
team performance and enhances innovation behaviors (Baer and Frese, 2003). Employee 
competencies are what lead to organizational performance and therefore special care should be 
taken when selecting candidates where skills as well as experience should be taken into account, so 
that they are guided and trained accordingly (Villaluz and Hechanova , 2019). Organizational 
innovation is the ability to create and adopt new ideas or behaviors and is crucial for enhancing 
productivity and improving business performance (Jia et al., 2018). Organizational innovation can be 
achieved by introducing a new product, a new organizational structure, a new administrative 
practice, or a change in organizational culture (Kwon and Cho., 2016). 

Koopmans et al.(2011) conducted a literature review from a different database to develop the 
conceptual structure of individual job performance by defining the framework consisting of four 
dimensions: job performance, contextual performance, adaptive performance, and 
counterproductive work behavior (CWB), a general framework that incorporated work performance 
indicators such as performing work tasks, maintaining current knowledge, working accurately and 
cleanly, planning and organizing, and coping with difficulties. According to Koopmans et al.(2011), 
many researchers refer to job performance as task-specific work ability, technical proficiency or role 
performance, while others refer to work behavior. Task performance is the completion of basic 
duties and tasks that are not explicitly assigned but are expected of all employees. Adaptive 
performance measures an individual's ability to adapt to work coordination or tasks. It is how 
employees adapt to uncertain or unpredictable tasks, problems and technologies, as well as how 
they adapt to work environments with other people and cultures, how they solve problems 
creatively, this performance is related to employee innovation. In their pioneering research Pulakos 
et al., (2000) proposed eight dimensions of adaptive performance, "handling emergency or crisis 
situations, handling work stress-creative problem solving, dealing with uncertain and unpredictable 
work situations-learning tasks, technologies and processes-demonstrating interpersonal 
adaptability-representing cultural adaptability-and physically oriented adaptability”. Several of these 
dimensions, tolerance to stress, flexibility/adaptability, problem solving, maintaining satisfactory 
interpersonal relationships are also vital characteristics displayed by individuals who possess a high 
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level of emotional intelligence. Emotional intelligence is related to adaptive performance (Açıkgöz & 
Latham, 2020), (Kim & Yoo, 2012). In their study, Jena & Goyal, (2022) found that individual-group fit 
as well as adaptive performance mediate the relationship between emotional intelligence and 
employee innovation. The research revealed that person-group adjustment and adaptive 
performance play continuous and multiple mediating roles between emotional intelligence and 
employee innovation. 

Transformational leadership tends to be better suited to times of change when the 
institutionalization of organizational learning takes place (Vargas, 2015), it relates the leader's ability 
to detect signals of change in the external environment to the organizational ability to adopt 
innovation, whether radical or incremental (Villaluz & Hechanova, 2019). 

Transformational leadership involves motivating and influencing followers who perform beyond 
expectations based on mutual agreement and acceptance by both parties, is positively related to 
organizational innovation, and leaders with a transformational leadership style are able to create a 
personal and social identification of their followers with organizational goals (Jia et al., 2018). 
Transformational leadership is directly linked to organizational innovation as a major factor or 
indirectly through the change process and the creation of a culture of innovation support in which 
new ideas are particularly encouraged and supported. Organizational innovation is a result of 
transformational leadership and organizational culture and is therefore enhanced when leaders 
change organizational culture so that employees are highly motivated to perform beyond 
expectations and think differently ( Sarros et al., 2011 ). 

Transformational leadership influences organizational culture and the associated norms, values and 
beliefs that support innovation (Woszczyna, 2015). Transformational leadership facilitates 
innovation in unit-level management given the business empowerment climate which refers to how 
empowering it is when it comes to knowledge sharing, role autonomy and team responsibility. 
Transformational leaders urge the search for internal and external signals of change, the adoption of 
which needs management innovation, and support the required change to address challenges in 
business practices (Chang, 2016). 

Creativity is the process of generating new, innovative, different and useful ideas that serve different 
organizational needs. It requires a set of skills, knowledge, expertise and abilities. Amabile (1997) 
defines it as the generation of unique and relevant ideas. When these creative ideas are adopted 
and implemented then we have the first step of innovation. Individual creativity is self-directed and 
influenced by a person's intrinsic motivation and social environment. It requires creativity skills, 
expertise and work motivation. It has various predictors such as leadership, organizational climate 
and structure, resources and personality traits. Transformational leadership is very effective in 
intellectually stimulating employees' critical thinking abilities in conditions that require a high level 
of employee creativity (Schweitzer, 2014). Transformational leadership with the existence of an 
innovative organizational climate and a high level of employee identification with the leader leads to 
high levels of creativity (Cheung & Wong, 2011). Employee creativity is directly linked to the climate 
of innovation promoted by transformational leaders and encourages employees to reveal their 
potential and creative thinking (Jaiswal & Dhar, 2015). 

 

Final thoughts 

The prologue to Homer's Iliad begins: "Sing, goddess, the wrath of Peleus' son Achilles and her 
desolation, which brings pains a thousand times upon the Achaeans... since Atreus's son first stood 
in division of the conflict, the lord of men and brilliant Achilles" 
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It is a story, relevant throughout the centuries, of the emotion (anger) and conflict between the 
leader and his follower. Representative stories that show the fundamental elements that make us 
human, our psychology and our relationships. For this reason it is useful, there is value to this study 
of the interaction of emotions, leadership and their consequences. 

The effects of leader intelligence, leader personality, and emotional intelligence on transformational 
leadership and innovation are areas of research that will yield many interesting findings. In 
particular, there is clear theoretical and empirical evidence that leadership is an important variable 
that can enhance or hinder innovation in the workplace. Thus, further study is needed to build a 
more precise understanding of leader behaviors that are most important and to identify the 
mechanisms through which these behaviors exert their influence. At this point it is good to follow 
the wisdom of Albert Einstein: "To raise new questions, new possibilities, to face old problems from 
a new angle, requires creative imagination and marks real progress in science." 
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Abstract 
The aim of this study is to explore the new regulation regarding the disclosure of significant audit 
issues in the audit report, the Key Audit Matters (hereinafter referred to as KAMs), which was 
implemented in Greece in 2017. An empirical analysis is carried out to examine the determinants of 
KAMs. First, if the size of the audit firm, and second, if client characteristics affect the number of 
KAMs. To answer these questions, we hand-collected data from audit reports of companies listed on 
the Athens Stock Exchange (ASE). Οur empirical analysis shows that the number of KAMs is 
negatively related to the size of the audit firm, and positively related to the size of the audited 
company. In addition, various client characteristics, such as liquidity, affect the number of KAMs. 
 
Key words: Key Audit Matters, International Auditing Standard 700, International Auditing Standard 
701 
 
 
1. Introduction  
 During the past two decades, three factors have led regulatory authorities around the world to 
radically change the content of the audit report (FRC, 2013; IAASB, 2012; Vanstraelen et al., 2012). 
Firstly, it was the global financial crisis that started in the USA in 2007 and the large corporate 
scandals that led investors to lose confidence in capital markets and to question the credibility of 
external auditors of financial statements. Secondly, many users of financial statements became 
aware of a gap between the information they are interested in and the information provided in the 
audit report. This information gap is an indication of the broader differences between the 
expectations of users regarding the role of auditors, and the actual responsibilities of auditors. 
Thirdly, the regulatory authorities realized the increasing need to review and adapt the audit report 
to render it more pertinent than an opinion that just reflects whether a company´s financial 
statements are in line with accounting standards (Minutti-Meza, 2020).  
 Perceiving these developments and the needs of users of financial statements, the International 
Auditing and Assurance Standard Board (IAASB) proceeded to issue new, but also modify existing, 
auditing standards. The changes in the International Standards on Auditing (ISA) include, among 
other things, the introduction of a new paragraph in the audit report that describes Key Audit 
Matters (KAMs), according to the new ISA 701 «Communicating Key Audit Matters in the 

Independent Auditor’s Report» (IAASB, 2015). This study focuses on the new auditing regulations 
related to KAMs, during the first year of their implementation, 2017, in Greece. We aim to explore 
the determinants of KAMs reported. More specifically, we perform regression analysis to empirically 
investigate whether the size of the audit firm (Big 4 vs. non-Big 4), and client characteristics, such as 
size and profitability, affect the number of KAMs reported. Our results indicate that the number of 
KAMs is negatively related to the size of the audit firm, and positively related to the size of the 
audited company.  
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 The contribution of the study is summarised below. The study provides an empirical investigation 
of the reported cases. For auditors, the present study is informative given that it reveals the overall 
effects of this reform in Greece. Additionally, the study can be of use to regulatory authorities, since 
it shows the informational value of KAMs.  
 The structure of the study is as follows. In Section 2 we present the theoretical background, while 
in Section 3 we present the research design and model tested. In Section 4 we present and discuss 
the results, and Section 5 concludes the study. 
 
2. Literature review 
2.1 ISA 701  
 According to the revised ISAs, the audit reports of statutory auditors on the financial statements 
of public interest entities must include a specific paragraph on KAMs. The goal is to make the audit 
report more informative, specifically referring to the parts of the audit requiring more careful 
judgment. The analysis, definitions and the reporting process of KAMs in the audit report are 
included in ISA 701. More specifically, KAMs are described as matters that, according to the auditor’s 
professional judgment, were of primary importance when auditing the financial statements of the 
current period. KAMs are selected from matters discussed with those charged with the company’s 
governance. Broadly, they are considered matters that are derived from the financial statements 
and fulfil the following criteria: i) they are significant matters discussed with the Audit Committee, ii) 
they are related to Accounts or Notes and are considered essential to the financial statements, iii) 
they require significant auditor attention and judgment. The auditor must create a separate section 
in the audit report under the heading “Key Audit Matters”, and describe each matter using the 
appropriate subheading. The description of each matter must explain why it was considered of 
primary importance in the audit and how it was addressed when performing the audit.  
 
2.2  Prior research on KAMS 

Various studies investigate audit reporting in Greece. Boskou et al. (2021) assess the impact of i) 
internal controls, ii) good corporate governance practices and iii) the level of earnings management, 
on the type of audit opinion issued by the external auditor. Their result show that internal controls 
and corporate governance disclosures affect the type of audit opinion the audited company receives. 
They also find an association between internal controls (and corporate governance disclosures) and 
the number of issues included in the unmodified opinion with emphasis of matter paragraph. In 
addition, Caramanis and Spathis (2006) test if financial and non-financial characteristics of a company 
can be used to predict the type of audit opinion it receives. Using 185 Greek companies, listed at the 
ASE, they find that audit fees and the type of audit firm do not affect auditor’s propensity to issue a 
modified opinion. Finally, Tsipouridou and Spathis (2014), investigate the relationship between the 
type of audit opinion and earnings management, measured by discretionary accruals. Their results 
indicate that audit opinions are not related to earnings management. However, none of these studies 
examine the benefits, if any, of disclosing KAMs in the audit report, since this is a new regulatory 
requirement in the Greek setting.  

International studies that investigate the disclosure of KAMs, focus on areas such as audit fees, 
communicative value, capital markets, and auditor’s liability. Sierra-Garcia et al. (2019), analyse the 
influence of auditor and client characteristics on the magnitude and type of KAMs disclosed in audit 
reports of the FTSE 100 companies in the UK, during the period 2013-2016. Their results show that 
auditors of companies that pay higher audit fees disclose more entity-level-risk KAMs and fewer 
account-level-risk KAMs. Their findings also suggest that client characteristics, such as the industry 
sector in which the client operates, are relevant to the number and type of KAM included in the audit 
report. Moroney et al. (2021) examine if the inclusion of KAMs in the audit report affects perceptions 
of investors regarding the value of the audit, as well as the credibility of the auditor. They find that 
inclusion of KAMs improves perceived credibility and value only when a non-Big 4 conducts the 
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audit. Interestingly, they report that inclusion of KAMs draws investors’ attention to new messages 
and takes their attention away from core issues of the audit report. Coram and Wang (2020) 
investigate the effect of disclosing KAMs on the audit expectation gap. In an experiment with non-
professional financial report users, they find that disclosing KAMs does not affect the expectation 
gap. In the US, experimental studies examine the effect of critical audit matters on auditors’ liability 
with mixed findings (Backof et al., 2017; Brasel et al., 2016; Gimbar et al., 2016; Kachelmeier, et al., 
2020).   

 
3. Research design 
3.1 Hypotheses and models 
 Improving our understanding of the factors determining the number of KAMs that are included in 
the audit report would be useful. A review of the literature indicates that the size of the audited 
company constitutes an important factor. More specifically, it is likely that auditors report a larger 
number of KAMs, when larger companies with more complex activities are audited (Sierra-García et 
al., 2019; Kend & Nguyen, 2020). Moreover, the type of the audit firm (Big 4 vs. non-Big 4) can 
positively influence the quality of the services offered. The larger the audit firm, the larger the 
quality of the external audit, thus increasing the likelihood of identifying more KAMs in the audited 
company (Sierra-García et al., 2019; Kend & Nguyen, 2020). Based on the above, we proceed to 
formulate the following hypotheses: 
 
Hypothesis 1. The type of the audit firm (Big 4 vs non-Big) is positively associated with the number of 

KAMs included in the audit report.  
Hypothesis 2. Client characteristics (size and profitability) are positively associated with the number 

of KAMs included in the audit report. 
         
 These hypotheses are tested using empirical Model 1 that is applied as follows, for company i and 
year 2017: 
  

KAM = α0+ β1BIG4 + β2SIZE + β3ROA + β4LEV + β5CA/TA + β6CFO + β7CR+ β8ABODSIZE + 
β9LISTING_STATUS + β10LISTING_DAYS + β11AUDIT_OPINION + β12AOLAG + β13BUSY + 
β14SOL + β15INDUSTRY + ε                                                                                      (1) 

  The dependent variable, KAM, is the total number of matters that are reported in the “Key 
Audit Matters” section of the audit report. To test Hypothesis 1, we use the independent variable 
BIG4, an indicator variable that takes the value one if the audit firm belongs to the Big-4, and the 
value zero, otherwise. This variable is expected to have a positive coefficient, due to the higher 
reputation risk, higher risk of lawsuits from third parties, lower economic dependency from their 
clients, and higher specialization in comparison with non-Big 4 auditors. To test Hypothesis 2, we use 
the independent variable SIZE that measures the size of the audited company based on the 
logarithm of the total value of assets. We expect that a larger number of KAMs will be identified and 
reported for companies of larger size. ROA, return on assets, is the net operating profit divided by 
total assets, and measures the profitability of the company. We hypothesize that the client’s 
profitability will be positively associated with KAM disclosures. 
 Following prior literature, we use several control variables, that could influence the number of 
KAMs disclosed, as follows (Carcello & Li, 2013; Keune & Johnstone, 2015; Reid, Carcello et al., 
2019): LEV is the ratio of total debt to total assets. This variable measures the impact of potential 
financial problems. High leveraged companies are expected to have more KAMs disclosed in the 
audit report. CA/TA is the sum of the inventory and accounts receivable divided by total assets. High 
levels of inventory and receivables suggest that the company is having difficulties selling its products 
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and collecting receivables. Moreover, inventory and account receivables require more time to audit, 
more effort, and involve more independent judgment as compared to other asset accounts. 
Accordingly, larger values for this variable are more likely to be associated with a greater number of 
KAMs. CFO is cash flow from operations divided by total assets. CR is current assets, divided by 
current liabilities, measuring the liquidity of the company. BODSIZE is the size of the Board of 
Directors, and it is expected that the size of the board is positive associated with the number of 
KAMs. LISTING_STATUS is an indicator variable that takes the value one if shares are traded on the 
main market, and zero if they are suspended or under supervision. We expect that companies whose 
shares are suspended or supervised will have more KAMs. LISTING_DAYS is the natural logarithm of 
the total days, which the audited company is listed on the ASE. The variable is an indicator of 
maturity, with a negative expected coefficient since younger companies are more prone to financial 
difficulties and, as a result, likely to have more KAMs identified in the audit report. AF_TENURE is the 
natural logarithm of the audit firm tenure. Longer tenure should be linked to a better understanding 
of the company and the sector in which it operates, therefore the variable is expected to have a 
positive coefficient.  AUDIT_OPINION is an indicator variable that takes the value one if the auditor 
has issued a report expressing a modified opinion, and zero otherwise. We expect that when the 
auditor issues a report expressing a modified opinion this report will include a larger number of 
KAMs. AOLAG is the natural logarithm of time lag (in days) between the fiscal year end and the date 
the audit report was issued. We expect that as the time lag increases, so will the number of KAMs. 
BUSY is an indicator variable that takes the value one, if the audited company’s accounting period 
ended on December 31st, and zero otherwise. This variable controls the impact of the busy period on 
the number of KAMs auditors include in audit report. SOL is an indicator variable that takes the value 
one if the audit firm pertains to CROWE-SOL, and zero otherwise. Taking into account that CROWE-
SOL has a great share of the audit market and that its auditors have more experience and /or 
understanding of the Greek setting, we expect a positive coefficient. INDUSTRY is a variable that 
reflects the production sector in which the audited company operates,  
        
3.2 Data and sample  
To explore our hypotheses, we investigate and report KAMs that were published in 150 audit reports 
of companies listed on the Athens Stock Exchange (ASE). The sample, as shown in Table 1, consists of 
companies whose shares are traded on the main market, regardless of whether they are under 
supervision or have been suspended. 
 

Table 1: Sample 

 Total  

Companies Listed on the Athens Stock Exchange 175 

Minus:  
Missing data  (21) 
Auditor’s inability to express opinion    (3) 
Modified audit opinion    (1) 
Final Sample  150 

 

 Listed companies are subject to mandatory external auditing and their financial results are 
published and accessible. Additionally, these companies attract greater interest from investors and 
users of financial statements. The period covered by the sample is 2017, the first year during which 
mandatory communication of KAMs was implemented. We include sixteen industries in our sample: 
Technology, Telecommunications, Health Services, Banks, Financial and Insurance Services, Real 
Estate, Consumer Goods and Services-Retail, Media, Travel and Leisure, Food Beverage and Tobacco, 
Personal Hygiene Products, Construction and Building Materials, Industrial Products and Services, 
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Basic Materials, Energy, Utility companies. The data on the audit reports were hand-collected from 
the annual report of each company, found on the ASE’s database or on the company’s own website.  
 

4. Results 
 The descriptive statistics of the variables used in the analysis are presented in Table 2 and the 
Pearson correlation coefficients of the variables of model 1 are presented in Table 3. Even though 
significant correlations are present between some pairs of variables, such as ROA and LEV with a 
Pearson’s r of -0.630, multicollinearity does not seem to be a problem, since correlation coefficients 
do not exceed 0.8.  
 Table 4 presents the results of model 1, i.e. the relation between the number of KAMs disclosed 
in audit reports and: a) the type of the audit firms, and b) the size and profitability of the audited 
companies. We observe that the coefficient of Big 4 is negative and significant at the 10% level, 
suggesting that bigger audit firms report less risks of material misstatements. In addition, SIZE is 
positive and statistically significant at the 1% significance level, thus confirming our expectation that 
in bigger companies more KAMs would concern auditors (Hypothesis 2). To further investigate the 
possible effect of the audit firm on the number of KAMs, we include SOL as a separate indicator 
variable. As observed in Table 4, the variable is not statistically significant. This means that CROWE-
SOL auditors do not disclose significantly different number of KAMs in the audit report relative to 
other audit firms.  
 
Table 2. Descriptive statistics  

Variable Mean Std. Dev. Min Max 

KAM 2.3 1.1 0 6 

BIG4 0.248 0.433 0 1 

SIZE 8.092 0.871 6.257 10.829 

ROA 0.003 0.125 -0.808 0.455 

LEV 0.703 0.486 0.007 4.076 

CA/TA 0.434 0.229 0.000 1.000 

CFO 0.000 0.000 0.000 0.000 

CR 2.098 3.426 0.021 34.558 

BODSIZE 7.911 2.330 4 15 

LISTING_STATUS 0.783 0.413 0 1 

LISTING_DAYS 8991.866 6794.798 153 41220 

AUDIT_OPINION 0.968 0.176 0 1 

AOLAG 116.378 70.830 44 754 

BUSY 0.975 0.158 0 1 

SOL 0.261 0.441 0 1 

INDUSTRY 3.981 1.308 1 6 
 

Regarding the remaining variables in the model, CA/TA (CR) is positively (negatively) related 
to KAMs and statistically significant at the 5% level, which indicates that the liquidity of the client 
and, hence problems of liquidity, affect the significant auditing issues that the auditors disclose in 
their report. Finally, the type of audit opinion also affects the number of KAMs, when the auditors 
issue a modified audit opinion, they also report a greater number of KAMs. Among the other 
variables that were considered in the model, none were statistically significant, implying that they do 
not influence the number of KAMs that are disclosed in audit reports. 
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Table 3: Pearson correlation 

 

  KAM BIG4 SIZE ROA LEV CA/TA CFO CR BODSIZE LISTING_STATUS LISTING_DAYS AUDIT_OPINION AOLAG BUSY SOL

KAM 1                           

BIG4 0.012 1                         

SIZE 0.389* 0.439* 1                       

ROA 0.030 0.152 0.231* 1                     

LEV 0.132 -0.082 -0.076 
-

0.630* 1                   

CA/TA 0.099 
-

0.081* 
-

0.182* 0.133 -0.015 1                 

CFO 0.005 -0.037 0.087 0.270 -0.061 -0.015 1               

CR -0.170 0.120 -0.023 0.201* 
-

0.358* 0.224* 0.059 1             

BODSIZE 0.215* 0.373* 0.629* 0.242* -0.161 -0.033 -0.053 0.047 1           

LISTING_STATUS 0.058 0.057 0.245* 0.419* 
-

0.650* 0.127 0.201* 0.214* 0.242* 1         

LISTING_DAYS -0.052 -0.110 
-

0.070* -0.098 0.003 
-

0.172* -0.160 -0.101 -0.112 -0.001 1       

AUDIT_OPINION 0.301* -0.108 0.100 0.132 
-

0.133* 0.136 0.053 0.088 0.039 0.312* -0.040 1     

AOLAG 
-

0.212* 0.073 
-

0.159* 
-

0.431* 0.297* -0.050 -0.158 -0.144 -0.135 -0.359* 0.042 -0.612* 1   

BUSY 0.112 0.090 0.032 -0.040 0.055 -0.067 -0.019 -0.058 -0.017 0.012 0.030 -0.027 0.020 1 

SOL -0.119 
-

0.327* 
-

0.177* -0.002 -0.066 0.013 0.097 0.002 -0.161 0.029 0.015 0.006 -0.043 -0.087 

INDUSTRY 0.102 -0.087 0.183 -0.057 0.056 -0.039 -0.088 -0.052 0.120 -0.036 0.019 0.068 0.034 0.068 -0.015

Note: significance at 5% 
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  Table 4: Regression results for Hypotheses 1 και 2 

Dependent variable 
KAM 

coefficient  t Sign. 

  (Constant) -5.443 -4.06 0.000 

BIG4 -0.412 -1.79 0.076 

SIZE 0.692 4.55 0.000 

ROA -0.158 -0.17 0.868 

LEV 0.188 0.66 0.508 

CA/TA 0.969 2.35 0.020 

CFO -0.524 -0.32 0.747 

CR -0.051 -1.99 0.048 

BODSIZE -0.002 -0.05 0.960 

LISTING_STATUS -0.173 -0.61 0.545 

LISTING_DAYS -0.013 -0.22 0.823 

AUDIT_OPINION 1.530 2.38 0.019 

AOLAG -0.001 -0.64 0.523 

BUSY 0.769 1.58 0.117 

SOL -0.181 -0.97 0.334 

INDUSTRY -0.026 -0.42 0.677 

R2 0.26     

Observations    150     
  
5. Conclusion 
 In this study, we investigate Key Audit Matters (KAMs) in the first year of implementation in Greece, 
in 2017. We conduct an empirical analysis to examine whether the size of the audit firm, and the size 
and profitability of the company being audited, affect the number of KAMs. Our results indicate that the 
number of KAMs is negatively related to the size of the audit firm, and positively related to the size of 
the audited company. We find no association between the number of KAMs and the profitability.  
 Before we conclude, we need to take into consideration the limitations of the present study. Yet, 
some of these limitations provide the opportunity for further research. We investigate only the first year 
of KAM disclosures in Greece. Extending the period of investigation would allow a more comprehensive 
analysis of the determinants of KAMs. Additionally, future research could include corporate governance 
mechanisms in the analysis, providing valuable insights. KAMs are expected to enhance users' ability to 
“better understand increasingly complex financial reports” (IAASB, 2012, paragraph 9). However, recent 
scandals, such as Tesco, Rolls-Royce, Carillion, and Wirecard, call into question, once again, the 
effectiveness of auditors. 
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There have been high expectations for the blockchain technology, one of the contemporary disruptive 
technologies in recent years. This article aims to explore the factors influencing various stakeholders’ 
perceived value of blockchain trade finance platforms aimed for SMEs. Such platforms have recently 
been taken into use in the financial industry. Using interviews and archival material, this case study 
analysizes factors influencing the diffusion, inflated expectations and disillusion phases in line with the 
Gartner Hype Cycle. As expected, enthusiastic participants overstated the benefits and progress of the 
blockchain technology from start. While banks have been able to digitize activities and thus reduce costs 
related to the payment/financing methods, the setup and development of the protocol containing the 
new systems on a platform have been time-consuming for the various parties involved in conducting a 
trade transaction (manufacturing firms, importing firms, commercial banks, insurance companies, 
logistics companies, port authorities). Thus, the value added was perceived low in many cases, in 
particular if the number of repeated transactions with the same customer was low. Thus, the 
automation effect was not gained and there was not enough business to make the investment 
profitable. Further, there was no genuine development of the business process, which was seen as 
problematic and critical for gaining value. Some areas for future research are discussed. 
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Abstract 

The speed of financial technology has led to changes in the monetary system and the emergence of new 
payment methods. Research studies show that the main driving force behind innovative financial 
technologies is online and mobile payments (Arner et al., 2016). The creation of a blockchain as one of 
FinTech’s innovations for payments with virtual currency has enhanced the efficiency of transactions, 
reduced payment time and, by eliminating intermediaries, simplified cross-border payments, and 
reduced transaction costs and exchange fees (Alt et al. 2018; Nam et al.; 2019; Tharkor, 2019; 
Tredinnick, 2019; Treiblmaier et al., 2020). Currently, there are more than 19,000 institutions that 
accept virtual currencies around the world, such as PayPal, OverStock, Dash or AirBaltic. Although the 
blockchain has attracted the attention of tourism researchers in recent years, there is still very scarce 
research conducted on the use of virtual currencies in tourism (Korže, 2019; Capar and Aslan, 2020) and 
current knowledge about travelers’ intention to use virtual currencies for payment purposes is limited 
(Treiblmaier et al., 2020). The aim of this research is to carry out scientific research into the 
consumption habits of tourists paying for tourism services in order to determine the intention of 
consumers and the need to pay in cryptocurrencies. In this research we collected new survey data 
through qualitative empirical research using questionnaire survey methods. The study found a relation 
between satisfaction with the use of cryptocurrencies in relation to attitudes towards cryptocurrencies 
and the intention to use cryptocurrencies when purchasing tourism services. The results showed that 
motivational factors, technology awareness and satisfaction strongly influence attitude. It is also 
important to note that technology awareness, satisfaction, attitude, subjective norms strongly influence 
intention. 
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Abstract 
This paper examines the impact of the presence of a leaderboard feature on the success of medical 
crowdfunding campaigns. With the increasing cost of new drugs and high out-of-pocket expenses for 
medical treatments, many individuals turn to crowdfunding sites like GoFundMe to raise money for 
medical expenses. However, the success rate of crowdfunding campaigns remains low, even among 
medical campaigns, and it is even lower in areas where medical debt, uninsured populations, and 
poverty are high. While existing studies on medical crowdfunding focus on the campaign, patient, and 
social connection characteristics, this study aims to understand the impact of introducing a leaderboard 
feature on the success rate and the amount of raised money for medical crowdfunding campaigns. The 
study leverages an unannounced site change in GoFundMe and analyzed data from 3414 unique medical 
campaigns to determine the impact of the leaderboard feature. The results show that the inclusion of a 
leaderboard increases the success rate and the amount of raised money, with an engagement effect of 
increased donors per day and a competition effect of changes in top donors on the board. The study 
also found that donor per day positively mediates the impact of a leaderboard on success rate and the 
amount of raised money, while competition negatively mediates its impact on success rate. Overall, this 
research provides insights into the effectiveness of using gamification to raise donations in medical 
crowdfunding. 
 
Keywords: Medical Crowdfunding, Leaderboard, Success Rate, Donor Per Day, Amount Per Donation, 
Engagement Effect, Competition Effect 
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Abstract  
This paper proposes an alternative methodology for ranking systems that process economic data, where 
there are several economic factors that are involved in the ranking process. The existing methodologies 
are based on statistical methods (like multiple regression analysis, etc.) or on multi-criteria ranking 
systems. Both strategies are using optimization and ranking functions that contain the studied factors 
with several weights and parameters. Often, the calculations are complex, and the selection of weight 
values and parameter calibration are hard tasks. In this study we propose the usage of top-k dominating 
queries as an alternative solution, where there is not required to provide functions, weights and 
parameters, and the final ranking can be done with a simple natural way. We also demonstrate such an 
application in the problem of ranking countries based on some selected economic factors. 
 
Keywords: ranking, economic data, top-k dominating queries 
  
1. Introduction 

An important problem in economic science is to provide efficient ranking systems that process economic 
data. There are many real examples where ranking is required based on specific economic factors. For 
example: bank performance (Liang, Xu and Jiraporn, 2013; Bonin, Hasan and Wachtel, 2005; Barth et al., 
2003; Kosmidou and Zopounidis, 2008; Berger and Bouwman, 2013; Aebi, Sabato and Schmid, 2012; Lin 
and Zhang, 2009; Doumpos and Zopounidis, 2009; Doumpos and Zopounidis, 2010; García, Guijarro and 
Moya, 2010), company / organization ranking and performance (Zhu, 2000; Hsu, Ou and Ou, 2015), 
country ranking (Cavusgil, Kiyak and Yeniyurt, 2004; Antanasijević et al., 2017; Blanden, 2013), and many 
other examples. The current main methodologies for such ranking are mainly based: (i) on statistical 
methods like regression analysis and their variants (as for example in Liang, Xu and Jiraporn, 2013; 
Bonin, Hasan and Wachtel, 2005; Barth et al., 2003; Berger and Bouwman, 2013; Aebi, Sabato and 
Schmid, 2012; Lin and Zhang, 2009; Cavusgil, Kiyak and Yeniyurt, 2004; Blanden, 2013), and (ii) multi-
criteria analysis methods (as for example in Kosmidou and Zopounidis, 2008; Doumpos and Zopounidis, 
2009; Doumpos and Zopounidis, 2010; García, Guijarro and Moya, 2010; Zhu, 2000; Hsu, Ou and Ou, 
2015; Antanasijević et al., 2017). In both approaches there are specific optimization or ranking functions 
and formulae that produce the final ranking.  
An advantage of the current approaches is that they use a training/pre-processing procedure to 
estimate and calibrate the parameters/weights/coefficients of the used ranking/cost functions (or 
models) to make a good fit to the data. However, they have also the following disadvantages: 
The parameters/weights/coefficients of the applied model are tuned to the specific data that was 
trained, and sometimes the model is overfitted to the data, thus it cannot be used efficiently in much 



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[35] 

 

different data or similar problems. The parameters and weights often must be carefully calibrated 
according to the applied optimization criteria or must be carefully selected as they affect the final 
ranking results. Therefore, to put values in these weights and parameters is a hard task, and due to 
sensitivity, the results may significantly differ in small variations of their values. The specific number and 
type of weights and parameters, that are applied to the studied economic factors of the model, most of 
the times are selected by the user/analyst and its experience. Several assumptions must be made for the 
application of the model and the data. In this work we demonstrate that preference-based queries and 
especially the top-k dominating queries (Tiakas, Papadopoulos and Manolopoulos, 2015b; Papadopoulos 
et al., 2020) can be efficiently used in ranking systems that process economic data when the final 
ranking order is the most important aspect in results. The main advantages of this type of queries are: 
Ranking or optimization functions and complicated calculations between the studied factors are not 
required. 
They are using the physical ordering/importance of the values in each factor to provide a natural 
domination rule. 
There is no need to apply weights and parameters to the studied factors, if it is clear what is considered 
better to each specific factor. 
The number of the results is bounded according to the user selected k value. 
To the best of our knowledge this is a first work for the application of top-k dominating queries to 
problems with economic data for ranking. 
 
 
2. Top-k dominating queries 

Top-k dominating queries were first introduced in (Papadias et al., 2005) as a variation of skyline queries 
(Borzsonyi, Kossmann and Stocker, 2001; Tiakas, Papadopoulos and Manolopoulos, 2015a; 
Papadopoulos et al., 2020). Both queries are based on the notion of a simple domination relationship 
between objects. 
Definition-1: Let S be a set of m-dimensional objects, where each dimension expresses a different 
attribute of the objects. Let also x, y two objects of S with attribute values x1,x2,…,xm, and y1,y2,…,ym, 
respectively. We define that object x dominates object y (x≺y), if and only if, x is as good as y in all 
dimensions and x is strictly better than y in at least one dimension. More formally (assuming that there 
is preference in small values in all dimensions and without loss of generality), we have:  

x≺y⟺∀i∈{1,2,…,m}:x_i≤y_i∧∃i∈{1,2,…,m}:x_i<y_i 

A skyline query returns the objects that are not dominated by any other objects, and this may result to 
an unbounded number of returned objects. However, a top-k dominating query returns only the k 
objects with the maximum dominations scores.  

Definition-2: The domination score of an object x of S is simply defined as the total number of other 
objects that x dominates. More formally, we have: 

dom(x)=|{y∈S:x≺y}| 

To understand better the above definitions, let us see a simple example for a top-3 dominating query in 
a two-dimensional dataset with 10 objects: S = {a, b, c, d, e, f, g, h, i, j}. Each dimension (x and y) 
provides a different attribute of the objects in which we assume that smaller values are preferred. Table 
1 depicts the attribute values of the objects of S. 
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Table 1: An example dataset 

  a b c d e f g h i j 

x 9 8 7 5 10 3 4 6 2 7 

y 7 9 9 5 6 9 3 10 7 5 

 

 

  

Figure 1: Positions and domination calculations in the example dataset 

Figure 1 depicts the corresponding positions of the objects of S in the 2D space, where we can check 
their domination relationships and calculate their domination score values. For example, the objects a, 
b, e, h do not dominate any other objects, thus: dom(a) = dom(b) = dom(e) = dom(h) = 0. The object c 
dominates only the object b (c≺b), thus dom(c) = 1. The object j dominates the objects a, b, c, e (j≺a, 
j≺b, j≺c, j≺e) thus dom(j) = 4, etc. 

A very helpful tool for domination check and scores calculation is the notion of the dominance region. 
The dominance region of an object p is the rectangular area defined by all x, y values that are greater or 
equal to the coordinates of p. All objects that p dominates are contained in its dominance region. 
Therefore, we can easily derive that: dom(d) = 6, dom(i) = 5, dom(f) = 3, and dom(g) = 7. Table 2 
summarizes the calculated domination values of the objects of S. 

 

Table 2: Domination values for the example dataset 

  a b c d e f g h i j 

dom 0 0 1 6 0 3 7 0 5 4 

 

Therefore, the top-3 dominating query will return the objects: g (top-1), d (top-2), i (top-3). It is 
interesting to note that g, i are skyline objects (as they are not dominated by any other object), but d is 
not a skyline object (it is dominated by g). 

 

3. Applying Top-k dominating queries on economic data 

In this section we will demonstrate how to apply top-k dominating queries on economic data, in order to 
solve ranking problems like those mentioned in introduction. Some trivial properties during the 
application are the following: 

The objects of the dataset S are banks, or companies, or organizations, or countries, etc. (depending to 
the studied ranking problem) 

The attributes (dimensions) are the corresponding economic factors that are involved (the factors that 
have been chosen in the study). 
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The attribute values (data) of an object are the corresponding values to the selected economic factors 
for the analysis. 

The only assumption (for the dominance relationship to be applied properly) is that: in each selected 
dimension there is a total order for all possible values in the domain of the dimension. Practically this 
means that it is clear what is considered better in the values of the selected economic factors. 

To demonstrate such an application, we selected the problem of ranking countries based on the 
following selected economic factors: 

GDP (Gross Domestic Product) of countries in current US$. As higher is the GDP, the more production 
power the country has. Therefore, higher values are considered better. 

GDP per capita (GDP divided by midyear population) of countries in current US$. As higher is the GDP 
per capita, the wealthier the people in the country are (as each person on average produces more). 
Therefore, higher values are considered better. 

GDP per capita PPP (GDP per capita converted by purchasing power parity – PPP – conversion factor) of 
countries in current US$. As higher is the GDP per capita, the wealthier the country is (in comparison 
with other countries). Therefore, higher values are considered better. 

Unemployment Rate (Total unemployment, as a percentage of the total labour force) of countries (%). 
As lower is the Unemployment Rate, the better is for the country and its people. Therefore, lower values 
are considered better. 

Inflation Rate, consumer prices (Inflation as measured by the consumer price index) of countries (%). As 
lower is the Inflation Rate, the lower is the increase of the prices of goods and products; thus, the better 
is for the country and its people. Therefore, lower values are considered better. 

The data was selected from the World Bank national accounts data, and OECD National Accounts data 
files (Last Updated Date: 1/3/2023), (World Bank Open Data, World Development Indicators, Economy). 
We selected the year 2021 as the most recent year that appears inside the data. 

Of course, a future analyst is free to select more or different economic factors in order to perform a top-
k dominating query and rank the countries. Moreover, it would be interesting to see how the ranking 
order changes when the selected economic factors are changed. 

In case we select each factor separately we will derive very different ranking results (as demonstrated in 
Tables 3,4,5,6,7). 

 

Table 3: Top Countries by GDP in US$ (year 2021) 

Top Country Name Code GDP (2021) 

1 United States USA 23315080560000.00 

2 China CHN 17734062645371.40 

3 Japan JPN 4940877780755.33 

4 Germany DEU 4259934911821.64 

5 India IND 3176295065497.24 
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6 United Kingdom GBR 3131377762925.95 

7 France FRA 2957879759263.52 

8 Italy ITA 2107702842669.73 

9 Canada CAN 1988336331717.42 

10 Korea, Rep. KOR 1810955871380.98 

… … … … 

 

 

Table 4: Top Countries by GDP per capita in US$ (year 2021) 

Top Country Name Code GDP per capita (2021) 

1 Monaco MCO 234315.4605 

2 Luxembourg LUX 133590.147 

3 Bermuda BMU 114090.3283 

4 Ireland IRL 100172.0793 

5 Switzerland CHE 91991.60046 

6 Norway NOR 89154.27609 

7 Cayman Islands CYM 86568.76964 

8 Singapore SGP 72794.00302 

9 United States USA 70248.629 

10 Faroe Islands FRO 69010.3098 

… … … … 

 

Table 5: Top Countries by GDP per capita PPP in US$ (year 2021) 

Top Country Name Code GDP per capita PPP (2021) 

1 Luxembourg LUX 133329.8243 

2 Singapore SGP 116486.4732 

3 Ireland IRL 105355.1986 

4 Qatar QAT 102018.1159 

5 Bermuda BMU 88185.46587 

6 Norway NOR 80534.61069 
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7 Switzerland CHE 77120.55535 

8 United Arab Emirates ARE 76609.198 

9 Cayman Islands CYM 74155.27789 

10 United States USA 69287.53659 

… … … … 

 

Table 6: Top Countries by Unemployment Rate % (year 2021) 

Top Country Name Code Unemployment Rate % 

1 Qatar QAT 0.170000002 

2 Cambodia KHM 0.294999987 

3 Niger NER 0.667999983 

4 Solomon Islands SLB 0.987999976 

5 Thailand THA 0.991999984 

6 Burundi BDI 1.131999969 

7 Cuba CUB 1.47300005 

8 Bahrain BHR 1.531999946 

9 Chad TCD 1.537999988 

10 Benin BEN 1.751999974 

… … … … 

 

Table 7: Top Countries by Inflation Rate % (year 2021) 

Top Country Name Code Inflation Rate % 

1 Chad TCD -0.77284437 

2 Bahrain BHR -0.606319385 

3 Rwanda RWA -0.391346748 

4 Japan JPN -0.233352779 

5 Solomon Islands SLB -0.115437894 

6 Ecuador ECU 0.133251386 

7 Fiji FJI 0.155855722 

8 Maldives MDV 0.543149689 
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9 Switzerland CHE 0.581814168 

10 Bolivia BOL 0.737383721 

… … … … 

 

Therefore, the challenge is to rank the countries by combining these economic factors. We can do that 
easily without defining any complex formulae or any optimization/scoring functions or applying weights 
on each factor, by executing a top-k dominating query, and this is its most important advantage. 

For the first three economic factors (GDP, GDP per capita, GDP per capita PPP), where the higher values 
are considered better, we can reverse the inequality in the corresponding first three dimensions of the 
domination rule. Therefore, for two countries x, y we will have: 

x≺y⟺∀i∈{1,2,3}:x_i≥y_i   ∧   ∀j∈{4,5}:x_j≤y_j 

∧   (∃i∈{1,2,3}:x_i>y_i    ∨   ∃j∈{4,5}:x_j<y_j ) 

Now we can compute the domination scores of all countries and perform the top-k dominating query. 
Table 8 depicts the results. We can see that Japan is in the first position with a domination score of 147 
(it dominates other 147 countries under the studied economic factors). Next is Switzerland with a 
domination score of 120, etc. 

 

4. Conclusions 

In this study we demonstrated the application of top-k dominating queries as an alternative solution to 
ranking systems with economic data. With this approach, ranking or optimization functions that include 
the selected economic factors or weights and parameters between them, are not required to be 
defined. The final ranking is based on domination calculations with a simple domination rule, defined in 
a natural way, that involves only the physical ordering/importance of the values in each factor 
separately. As an example, we applied the top-k dominating queries in the problem of ranking countries 
based on some selected economic factors (GDP, GDP per capita, GDP per capita PPP, Unemployment 
Rate, Inflation Rate), taking data from the World Bank and for the year 2021, with interesting results.  

 

Table 8: Top-k dominating query results under all studied economic factors (k=10) 

Top Country Name Code Domination Score 

1 Japan JPN 147 

2 Switzerland CHE 120 

3 Qatar QAT 114 

4 Singapore SGP 112 

4 Germany DEU 112 

6 Israel ISR 111 
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6 Korea, Rep. KOR 111 

8 Oman OMN 102 

9 Netherlands NLD 101 

9 United Kingdom GBR 101 

9 Thailand THA 101 

12 … … … 

 

As a future work, it would be interesting to study the changes in ranking order of the results for a top-k 
dominating query when we select different combinations of economic factors, or when the values of the 
economic factors are changed through time (dynamic queries). Moreover, there will be interesting 
results also in other applications (bank performance, company / organization ranking and performance, 
etc). 
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Abstract 

The objective of this thesis is to examine the impact of the introduction of the euro as the official 
currency in the Republic of Croatia on the financial reporting of financial institutions, with a focus on 
banks. In this paper, IAS 21 The Effects of Changes in Foreign Exchange Rates is used. The paper explains 
the administrative adjustment, logistical and infrastructural adjustment, as well as the conversion of 
cash, deposits, loans and securities. All this leads to an analysis of the impact of the introduction of the 
euro on accounting and financial statements. Among the benefits expected from the introduction of the 
euro is the elimination of currency risk. There have also been certain costs, particularly in terms of the 
loss of an independent monetary policy. 
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Abstract 
The research documented in this paper examines multiple factors related to borrowers’ default in peer-
to-peer (P2P) lending in the United States. The empirical study is based on a total number of 1,863,585 
loan records issued through LendingClub from 2007 to 2020Q3 and a logistic regression model is 
developed to predict loan defaults. This study is motivated by the hypothesis that both P2P loan 
characteristics and macroeconomic variables have influence on loan performance. We define a set of 
loan characteristics, borrower characteristics and macroeconomic variables that are significant in 
determining the probability of default and should be taken into consideration when assessing credit risk. 
Our results, in line with prior research, show that a number of borrower and contractual  loan 
characteristics predict loan defaults such as loan credit grade, loan purpose, loan maturity, annual 
income and employment length. The innovation of this study is the introduction of specific 
macroeconomic indicators in order to explain the defaults in P2P lending industry. The study indicates 
that macroeconomic variables assessed alongside loan data can significantly improve the forecasting 
performance of default model. Our general finding demonstrate that higher percentage change in House 
Price Index, Consumer Sentiment Index and S&P500 Index is 
associated with a lower probability of delinquency. The empirical results also exhibit significant positive 
effect of unemployment rate and adverse effect of GDP growth rate on P2P loan default rates. 
Our results have important implications for investors for whom it is of great importance to know the 
determinants of borrowers’ creditworthiness and loan performance when estimating the investment in 
a certain P2P loan. In addition, the forecasting performance of our model could be applied by authorities 
in order to deal with the credit risk in P2P lending and to prevent the effects of increasing defaults on 
the economy 
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Abstract 
This study aims to assess the performance of mutual funds during the COVID-19 pandemic based on ESG 
criteria. It investigates whether there is a association between a mutual fund's ESG score and its 
performance. The dataset includes 9,864 mutual funds with available ESG scores from the Refinitiv 
database. The analysis employs two DEA models (DEA Portfolio Index and Range irection Measure DEA), 
as well as Propensity Score Matching (PSM) and logistic regression. The findings indicate that mutual 
funds with higher ESG scores demonstrate significantly better performance than those with low to 
medium scores, regardless of their type. Moreover, the PSM and logistic regression models suggest that 
mutual funds with high ESG scores are more likely to be efficient during the COVID-19 pandemic. 
The study's results demonstrate a positive association between ESG performance and mutual fund 
efficiency during the pandemic crisis. This relationship can be explained by various factors, including the 
ability of companies with strong ESG practices to manage nonfinancial risks and maintain resilient 
business models. Additionally, companies may perceive ESG issues as a potential source of competitive 
advantage that can enable them to attract and retain employees, enhance their brand reputation, and 
reduce regulatory and reputational risks. The findings suggest that sustainability considerations are 
increasingly important for investors and companies to achieve sustainable long-term value, particularly 
in the face of complex challenges such as the COVID-19 crisis and climate change. 
Several theoretical frameworks can be used to explain the positive relationship between ESG and 
mutual fund performance. According to stakeholder theory, companies can improve their reputation 
and attract more customers by focusing on ESG performance, which can lead to increased revenue and 
better financial performance. The resource-based view theory suggests that ESG can be used to build 
intangible resources such as a positive reputation and human capital, resulting in increased customer 
loyalty, innovation, and productivity. 
Legitimacy theory proposes that companies must act in a socially responsible manner to maintain 
legitimacy and that participating in ESG initiatives can improve financial performance. Institutional 
theory suggests that ESG reporting standards can help companies meet the expectations of stakeholders 
and reduce the risk of negative institutional pressures, leading to better financial performance. 
Therefore, organizations that implement ESG practices are likely to achieve better market returns. 
This study suggests that investing in mutual funds with high ESG scores can provide investors with better 
financial performance during a crisis such as the COVID-19 pandemic. The application of various 
theoretical frameworks helps to understand the mechanisms through which ESG factors can impact 
financial performance. Fund managers should evaluate their internal strategies and consider the effect 
of ESG scores on the performance of mutual funds by incorporating ESG criteria into the process of fund 
asset allocation. Policymakers can use the results to prepare disclosure guidelines and non-financial 
reporting requirements for asset managers on sustainability issues. Finally, empirical evidence can allow 
governments to develop environmental, social and governance legislative initiatives, helping market 
participants to handle future economic crises and laying the foundations for growth and economic 
development. 
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Abstract 
Economic growth, by replacing low-paid jobs in agricultural sector with well-paid work in advanced 
manufacturing industries and in the service sector by creating new enterprises has been an important 
goal in developing countries. Hence, policy makers are interested in studies on how to influence 
entrepreneurial intentions in developing countries. This study finds some of the determinants behind 
entrepreneurial intentions (EI) among high school students in Nepal. One sample survey was conducted 
among youth in 7 high schools in 7 different regions of Nepal. We got answers from 560 respondents.  
The main results are that leadership and autonomy as career anchors, perceived support from family 
and friends and carrying a proactive personality are prominent factors in explaining EI among Nepalese 
youths. On the other hand, factors like gender, having self-employed parents or other role models who 
are running their own business, do not affect youth’s EI. These results shed light on two areas for 
entrepreneurship education of youth: Nepalese schools should motivate young people into starting their 
own business by supporting their leadership ambitions and by building up a desire for autonomy. 
 
Keywords: entrepreneurship, entrepreneurial intentions, youth, Nepal 
 
 
1.Introduction 
 
Nepal is a republic in Asia with 28 million inhabitants (World Bank, 2019a). High birth rates and declining 
mortality rates have given the country a high natural population growth and a "young" population 
(Haugan, 2019). As much as 80 % of the population originates from northern India, while the rest have 
Tibetan-Mongolian roots. About 80 % of the population is Hindu, Buddhists make up around 11 %, 
Muslims 4 % and Christians about 0.2 % (Haugan, 2019). The country is landlocked between China in 
north and India in west, south and east. In the north we find famous mountains like Annapurna and 
Mount Everest.  
Despite rich natural resources like hydropower, forest and herbs, mountains and water, Nepal is among 
the least developed countries in the world (Karki, 2007). There is a lack of finance capital and 
technology, but also of motivation to establish new enterprises (Karki, 2007). The World Bank (2019a) 
characterizes Nepal as a low-income country, with GNI per capita at only 970 US$ in 2018. About 25 
percent of the population is below the poverty line (Devkota, 2016; Haugan, 2019).  
Only 17 % of the population lives in urban areas (Choudhary and Patil, 2015). Agriculture employs about 
75 per cent of the population and is accordingly the main industry. Mountains like Annapurna and 
Mount Everest are great tourist attractions, but the tourism industry had problems during the recent 
civil war. From 1996 to 2006, Nepal was ravaged by civil war between the communist and government 
forces (Haugan, 2019). The political conditions in Nepal are stable, but the country remains in a 
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vulnerable situation after the internal conflict. Nepal has seen a positive development since the 2006 
peace agreement (Regjeringen, 2020). In the years following the unrest, tourism has recovered, and the 
sector is growing (Haugan, 2019). 
Moreover, Nepal was hit by powerful earthquakes in 2015, that led to massive devastation and large 
parts of the country were affected. As a result, parts of the country are unavailable. The biggest 
problems are connected to poor infrastructure and transport security and during the monsoon period 
there is a risk of landslides (Regjeringen, 2020). Clearly the country needs economic development, and it 
faces some challenges. In recent years, Nepal has enjoyed some economic growth, but the growth is 
largely due to remittances from Nepalese working abroad (Haugan, 2019).  
Entrepreneurship, or the creation of new businesses (Low and MacMillan, 1988), would be an important 
contribution to economic development in Nepal (Karki, 2007). But Nepal is not an easy country to make 
a business in. Firstly, Nepalese have little knowledge about entrepreneurship (Karki, 2007). Secondly, 
Nepalese are, to a small extent, economic active trough paid work and investments (Karki, 2007). And 
thirdly, in the World Bank’s index “Ease of doing business”, Nepal is ranked 94 out of 190 countries 
(World Bank, 2019b). Even though, Nepal’s ranking is improved from 2010, when Nepal was no. 116 out 
of 183 countries, this indicates that the Nepalese Government should take measures to improve the 
environment for entrepreneurship (Karki, 2010). The biggest difficulties were found within these areas: 
Starting a business (no. 135 out of 190 countries), getting electricity (135/190), paying taxes (175/190), 
enforcing contracts (151/190). Especially, the procedures of registering a company in Nepal, and the 
costs of this registration, pose problems for entrepreneurs in Nepal. On average, it took 22.5 days to 
register a company in Nepal, compared to 0.5 days in New Zeeland. The cost of registering a company in 
Nepal was 20% of income per capita per year, compared to 8% among countries in South East Asia 
altogether (World Bank, 2019b). Chalise (2014) writes that entrepreneurship has played a small role in 
economic development in Nepal the last decades. Investments are to a small extent put into productive 
sectors. 
National or regional culture might have influence on individual attitudes towards entrepreneurship and 
entrepreneurial intentions (Fayolle and Liñán, 2014). Hofstede Insights (2020) has data on national 
cultures in many countries. Culture is measured in six dimensions: Power distance (high-low), 
individualism (vs. collectivism), masculinity (vs. femininity), uncertainty avoidance (strong-weak), long 
term orientation (vs. short term) and indulgence (vs. restraint). According to Hofstede Insights (2020) 
Nepal has the following scores for national culture (scale 1-100): 
•Power Distance: 65/100 
•Individualism: 30/100 
•Masculinity: 40/100 
•Uncertainty Avoidance: 40/100 
•Long Term Orientation: NA 
•Indulgence: NA 
 
This means that Nepal is a hierarchical, collectivistic, feminine society, and people are not unwilling to 
take risks. Risk taking behavior is associated with a “high degree of acceptance for new ideas, innovative 
products and a willingness to try something new or different, whether it pertains to technology, 
business practices, or food” (Hofstede Insights, 2020). Along with a young population and rich resources, 
this is promising for future entrepreneurial behavior.  
But, as we have seen, Nepal has a lot of problems like low economic growth, high degree of poverty, 
underdeveloped infrastructure, and relatively high production costs (Karki, 2007). In a way, Nepal is 
“trapped” between India and China, which both have rapid economic development (Karki, 2007). Karki 
(2007) suggests the establishing of Governmental programs for entrepreneurship to reduce poverty and 
create economic development.  
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Boosting entrepreneurial motivation among youths can help develop entrepreneurship and economic 
growth. Entrepreneurial development can also be an important strategy to address unemployment and 
hence increase attractiveness of rural and marginalized communities. Rigorous research may help 
identify important measures (at policy, local and individual level) to address those problems. This helps 
to improve living standard and welfare of rural and marginalized people by developing and enhancing 
sources of livelihood and increasing competitiveness. Though entrepreneurship is a highly researched 
topic (cf., e.g., Drost and McGuire, 2011; Kickul and Gundry, 2002; Kolvereid, 1996a,1996b; Linan, 2008; 
Nesse and Bhatta, 2017; Pruett, Shinnar, Toney, Llopis and Fox, 2009; Van Auken, Fry and Stephens, 
2006), rural entrepreneurial ecosystem and its consequences, particularly in developing countries, have 
not received the same attention of researchers. One of the objectives of this study is therefore to bridge 
this research gap by investigating and assessing antecedents underlying entrepreneurial motivation 
among youths in developing countries.  
Supporting entrepreneurship is an important part of national politics for economic development. It will 
be useful for decision makers at different levels and different areas to know more about the 
antecedents of entrepreneurial intentions (EI). Accordingly, our intention in this study is to map the 
determinants behind entrepreneurial intentions among youth in a developing country, Nepal. We have 
put forward the following research questions: 
 
1.What are the antecedents of entrepreneurial intentions among youth in Nepal? 
 
2.What are the educational policy implications of these results?  
 
The main aim of this paper is to investigate the relationship between youth’s EI on one hand, and 
contextual and individual factors of entrepreneurship on the other hand in a developing country. This 
study contributes to the entrepreneurial intentions literature by improving our understanding of 
entrepreneurial intentions among youths in a country with a significant agricultural sector dominated by 
peasantry and small-scale farming, but on the path to industrialization and to reach a modern service 
sector. Our findings could provide policymakers and entrepreneurship educators with more insight into 
the formative process of EI.  
We have organized the remainder of the paper as follows: We present and discuss the relevant 
literature in Section 2 and describe the methodology in Section 3. In Section 4 we present the results 
and discuss these findings. Finally, we draw conclusions and discuss the implications for policy makers.  
 
2. Literature review  
 
In this section, we will first present some studies on entrepreneurship in Nepal, and thereafter our 
theoretical framework. 
 
Studies on entrepreneurship in Nepal 

 
Karki (2007) investigated SME’s contribution in a national context, and the degree of economic activity 
(through paid employment and investments) among Nepalese. It is a descriptive study based on public 
statistics (secondary data). He found 180.000 SMEs with 1.5 million employees. These SMEs have some 
significance regarding employment and economic development. Most of the SMEs were registered in 
central areas. So, Karki (2007) suggests that the Government should take action to increase 
entrepreneurship in peripheral regions. Moreover, Karki (2007) found that there were relatively few 
economic active persons in Nepal. 60% of men, and 40% of women, were economic active. This number 
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was decreasing for men and increasing for women. Therefore, Karki (2007) underlined the need for 
Governmental programs for entrepreneurship to reduce poverty and create economic development. 
As mentioned in the introduction, most of the economic growth in Nepal is due to remittances from 
Nepalese in other countries (Haugan, 2019). It could therefore be interesting to find the economic 
contribution of migrants returning to Nepal. Devkota (2016) conducted such an investigation among 275 
migrants that had returned to Nepal. The main results from Devkota (2016) can be summed up in three 
points:  
 
1.The remittance money was to a small extent used for business investments. Just 4.4% av the money 
was used for this purpose. Instead, the money was used for housebuilding and consumption. 
 
2.The following factors are determining the probability of return migrants becoming entrepreneurs: 
Education level (higher education, higher investment), overseas saving (higher saving, higher 
investment), returned time period (long period, more investments), and family size (bigger family, more 
investments).  
 
3.Investment barriers in the Nepalese economy from the return migrants’ point of view was: Power 
shortage, frequent strikes, unclear investment policy and an inefficient bureaucratic system. 
 
Devkota (2016) advised the Government to take measures to direct the remittance money to more 
productive use – that is, to support green innovation and entrepreneurship within the energy sector. 
This should increase local/national welfare and reduce dependency of other countries. 
Choudhary and Patil (2015) discusses the opportunities for green entrepreneurship within the energy 
sector in Nepal. The discussion is based on secondary data. Green entrepreneurship means start-ups of 
companies within sustainable production of electricity, like hydropower, sun power, wind power, etc. 
Nepal is to a great extent dependent on other countries for energy supplies, either through import of 
fossil fuels or of technology for building and running hydropower stations. Thus, it should be room for 
entrepreneurship and innovation within this sector in Nepal, to reduce the foreign dependence and to 
increase local welfare. But this requires more initiatives from the Government. Choudhary and Patil 
(2015) suggest that government reduces support to import of energy and increase the support to 
local/national entrepreneurship and innovation within the energy sector. In the long run, this will create 
less dependence of foreign supplies, and increase local welfare. The authors think that young people 
might be attracted to opportunities within green entrepreneurship. The greatest possibilities for green 
entrepreneurship are within energy, agriculture and recycling (Choudhary and Patil, 2015). 
 
Traditionally, hydropower has been a national (state) responsibility in Nepal. In later years, private 
initiatives have been welcomed. There are also programs for Public-Private-Partnership. This opens for 
more of green entrepreneurship. Many of the projects are small, like micro and pico hydropower plants. 
In rural areas with lack of electricity and infrastructure, solar power seems to be the best solution. 
Biogas and wind power are also possible alternatives (Choudhary and Patil, 2015). 
 
Pant (2015) studied the impact of family in the individual’s choice of entrepreneurship as a career in 
Nepal trough questionnaires to 225 entrepreneurs in Kathmandu (capital city) and Pokhara (major 
tourist destination). Traditionally in Asia, the family has been important in the start-up and running of 
businesses, so the impact of family is worth studying closer. Also note that in Nepal, living in a joint 
family is still quite common (compared to nuclear family). The main results from Pant’s (2015) 
investigation: 
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•The impact of family type: Over ½ of the entrepreneurs lived in a nuclear family. The responsibility for 
serving one’s family can be a motivation for entrepreneurship. About 1/3 lived in a joint family. The 
entrepreneurs had received support from their families to establish and run their businesses. Both types 
of family were relevant, but statistically spoken, no family type was more important than the other to 
motivate for entrepreneurship. 
 
•The impact of parents: The parents of the entrepreneurs were found in these sectors: Business (28%), 
public and private service (26%) and agriculture (41%). Compared to the national average, this means 
that business and service are over-represented, and agriculture under-represented among the parents. 
Mind that agriculture in Nepal mostly is at subsistence level and should not be classified as self-
employed business of entrepreneurial character. Only the father’s profession has significant impact on 
the entrepreneur’s career choice. Having a father within business or service increased the probability of 
becoming an entrepreneur. However, also the fathers that were farmers had encouraged their children 
to become entrepreneurs. The mothers were mostly housewives (70%) or farmers (24%), and the 
mother’s profession had no significant impact on the entrepreneur’s career choice. But the mothers had 
also encouraged their children to be entrepreneurs, probably in a hope that their children could get a 
better life. 
 
•Inspiration to become an entrepreneur: For male entrepreneurs, it was clearly the father who inspired 
the most. And for the female entrepreneurs, support from the husband was the most important, and 
the father was the second most important inspirator. 
There is little information on problems encountered by women entrepreneurs in Nepal. Bushell (2008) 
gives a picture of the current situation (2008) for female entrepreneurs in Nepal, and put forward some 
measures for better policy in this matter. 
 
The number of women entrepreneurs in Nepal is difficult to estimate because of insufficient statistics 
and lack of gender specific data. Bushell (2008) refers to these numbers from Nepal Labour Survey in 
2000 and Central Bureau of Statistics in 2003: 
 
•Of 9.5 million people working in Nepal, only 1.5 million got paid 
•Of those with paid work, only 400.000 were women 
•Of the 400.000 women with paid work, 82% were self-employed and 12% employed by others. 
Corresponding numbers for men were 69% and 27% 
•Businesses run by women earns 2/3 of men’s businesses, and women worked 3-4 hours more each day 
because of responsibilities at home in addition to runing the business. Women’s businesses are mostly 
small, with few employees, and with little professional assistance. 
 
To get more data om female entrepreneurship in Nepal, Bushell (2008) conducted in-depth interviews 
with 15 women in the age range 23-62. The average years in business was 8.5. Geographic area was in 
and near Kathmandu – mostly urban areas. Main results from Bushell (2008): 
 
1.Access to finance and respect: Women have the same rights to borrow money as men. But because of 
unequal ability to acquire security, men get loans easier than women. Security is often land or property. 
Laws for equal inheritance rights are not well known, so women have little property to show for 
themselves. In addition, several of the businesswomen report that both customers and husbands show 
little respect for their competence. Women entrepreneurs also like to see more public support and a 
better policy for entrepreneurship in Nepal. 
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2.Access to formal education: Even if education and training of women in Nepal has priority, women 
have on average lower education than men. Literacy rate for women/men: 60/80. Obviously, better 
education is needed to support women entrepreneurship. 
 
3.Access to networks and markets: Businesswomen’s networks are small and contain mostly family and 
friends. The women call for more support to build networks and to participate at trade fairs. This would 
give them new contacts and better knowledge of market development. Trade organizations are 
dominated by men who do not welcome women as members. 
 
All in all, the Bushell (2008) calls for a program to create a women entrepreneurship culture in Nepal. 
The following points are suggested to be integrated in the program: 
•Information about women’s rights to all relevant parties (right to inheritance, right to borrow money) 
•Encourage entrepreneurship through early education 
•Better training of skills and of leadership 
•Develop entrepreneurial networks for women. In addition, reliable access to electricity and internet. 
•Greater visibility for women entrepreneurs (prices, in media, etc.). This will create respect and role 
models. To have women in leading positions in society is also important in this respect. 
 
In the literature, we have found some interesting cases that show possibilities for entrepreneurship in 
Nepal. In the following we will present three cases: The village Manang, the OVOP-program and 
examples from the readymade garment industry.  
Morimoto and Chapagain (2014) describe the impact of entrepreneurship within the tourism industry in 
the Himalayan village Manang, located in the North of Central Nepal, by the Annapurna Massif. Mount 
Everest is in North East Nepal. In fact, more tourists visit the Annapurna Massif than the Mount Everest 
area. In short, the article shows how a peripheral village in Himalaya can earn money from tourists 
through entrepreneurship and innovation. The village could thus serve as a role model for other 
communities in Nepal. Datasources for Morimoto and Chapagain (2014) is interviews with villagers of 
Manang and staff in relevant organizations both in Manang and Kathmandu. 
 
From the 1960s on, people from Manang showed entrepreneurship through international trade. The 
most successful ones took their businesses to Kathmandu and invested in property. During the 1990s, 
these people saw potential in the tourism industry both in Manang and Kathmandu. Due to higher 
competition in trading, they switched their main business area from trading to tourism. This explains 
why finance capital could be available. Rogers (2004) describes how a villager borrowed money from a 
relative in Kathmandu to develop his hotel business. A peripheral village like Manang lacked most of the 
infrastructure needed to meet the demand from tourists. To develop their services, the villagers showed 
both innovativeness and entrepreneurship. Many new hotels were built near the village, to keep the old 
village untouched. Due to difficulties in getting supplies into the village, small power plants were built 
(solar and hydropower), greenhouses were built to grow vegetables and herbs, they had to learn to 
make breads, etc. Internet connection as well had to be established (Morimoto and Chapagain, 2014). 
The dilemmas connected to this modernization are also discussed by Morimoto and Chapagain (2014). 
Tourists searching for something original, might want to visit other and more remote places than 
Manang. And even if plans for a new road from Kathmandu to Manang are welcomed by some who 
think they can earn even more; others are afraid that big new groups of tourists organized from 
Kathmandu will use less of the local services. 
 
What are the success factors for business in peripheral regions of Nepal? In his literature review, Rogers 
(2004) found the following factors to be crucial: 
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•Commercial opportunities (from geographical location, ecological environment, government 
sanctioned privileges, market and infrastructure development) 
•A culture that encourages entrepreneurship 
•Access to finance capital 
•Lack of business hindering restrictions (lack of external control and expropriations) 
 
In his own studies in Manang, Rogers (2004) found explanatory factors for economic success that 
corresponded well with those found in the literature review. But in addition, he made an important 
discovery: A special advantage developed by the villagers of Manang and the villagers that had moved to 
Kathmandu, was a social system of economic cooperation. Through this network they helped each other 
to establish new businesses, with financing, by controlling prices, by controlling access to the 
attractions, etc. But such a social system builds on mutual trust, which easily can be broken down. 
Rogers (2004) mentions a price war among the hotels in Manang as an example. Karki (2010) presents 
the OVOP (One Village One Product) program, which seems to be a success. The idea of OVOP stems 
from Japan, and has spread to other countries in Asia, like China, Thailand and Nepal. OVOP is based on 
three principles:  
 
1.Think Globally Act Locally  
2.Self-reliance and creativity  
3.Human Resource Development 
 
In other words, OVOP is a bottom-up-strategy, based on local initiatives and resources. OVOP is used 
with some success in 11 districts in Nepal, and the article advices the Government to continue with 
supporting OVOP and similar initiatives. The products from the OVOP program in Nepal is within 
agriculture, fishing and agro-tourism. 
 
Shakya (2008) studied three cases from the readymade garment industry in Nepal. She shows how 
cultural background has impact on capacity to respond to crises in an effective way. Different castes or 
ethnicities respond differently, with different consequences. The readymade garment industry was 
established in 1974, and faced two severe crises from 2000 on, due to international quota politics and a 
local Maoist uprising. These crises were met by different responses from different castes/ethnic groups. 
The author used open, participating observation through unpaid work in three different factories. This 
means that her role as researcher was known to other workers, and to managers and owners. Through 
her field work, Shakya (2008) gained trust from workers, managers and owners, and was able to collect 
rich data through observation and informal conversations and interviews. Two of the cases were niche 
producers, and one was mass producer. Table 1 shows the cases, type of production, castes and the 
responses. 
 
Table 1 Three cases from the garment industry 
Cases Type of production Elite caste/ ethnicity Response to crises 
Rongoli Niche (specialized) production Hindu Marwaris (old entrepreneurs)
 Resilient, stable and sustainable 
Swakan-Chhemu Niche (specialized) production Buddhist Newars (old entrepreneurs)
 Resilient, stable and sustainable 
Arya Nepal Mass (homogenous) production Bahun-Chhetris (new entrepreneurs) Unable 
to adapt, collapsed 
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The niche producers were better able to respond to the crises than the mass producer. Contrary to the 
mass producer, the niche producers managed to link their products to their traditional culture in a way 
that created interest and uniqueness in the international market. The niche producers were also better 
able to capitalize on their built-up cultural and social capital (as defined by Bourdieu, 1986). Shakya 
(2008) explains: 
Bahun-Chhetris, the new business elites who had recently joined the industry aided by newly acquired 
finance, knowledge and skills, could only produce homogenous garments which could not survive the 
local and global crises (Shakya, 2008, p. 2).  
Marwaris and Buddhist Newars, the old business elites with differing political and cultural legacies, went 
on to produce specialized garments and successfully capture secure and profitable market niches. They 
achieved this either by using the material knowledge and networks accumulated over generations, or by 
invoking their cultural identities to legitimise their authority over the semiotics used to distinguish their 
products (Shakya, 2008, p. 2). 
A possible implication of Shakya’s (2008) findings is that entrepreneurial training and policy in Nepal 
must take different cultural backgrounds into account. All in all, the case studies we have referred to 
above, show positive possibilities for entrepreneurship in Nepal.  
 
Theoretical framework 

 
Our theoretical framework has been used several times before, e.g. Nesse (2010), Nesse, Årethun and 
Håvold (2015), Årethun, Nesse, Kolosta, Flaska and Håvold (2019). We will therefore give a shorter 
version here. Entrepreneurial intentions (EI) is defined as the commitment to start a new business 
(Krueger, 1993). Several scholars emphasize the importance of EI as a first step towards starting a 
business (Bird, 1988; Krueger and Carsrud, 1993). Entrepreneurship is a process from vague ideas to 
establishing and running a new business (Bygrave, 2004). There are two main groups of factors that 
have an impact on this process: contextual and individual factors (Mazzarol, Volery, Doss and Thein, 
1999; Nesse, 2010).  
 
This paper investigates two main groups of contextual factors: Cultural capital and social capital, as 
defined by Bourdieu (1986). There are three types of cultural capital: incorporated, objectified and 
institutionalized (Bourdieu, 1986). In our study, the first type is the most relevant. According to Bourdieu 
(1986), incorporated cultural capital is a result of an individual’s socialization process, that is knowledge 
and attitudes developed over a long time period. This knowledge can be acquired through formal 
education, informal training, personal experience, expert advice, and imitation of “best practice” in a 
field (Aldrich, 1999). All these ways of creating and sharing knowledge are of course very important for 
entrepreneurs.  
 
Having parents as role models is a simple and convenient way of measuring cultural capital for 
entrepreneurship. Family businesses may help facilitate a successful venture and to provide access to 
essential business resources (Zellweger, Sieger and Halter, 2011) and provides insight into 
entrepreneurial activities and decision-making processes (Mueller, 2006), which makes it easier to move 
from intention to action because individuals bearing such knowledge will be less afraid of a possible 
failure (Shirokova, Osiyevskyy and Bogatyreva, 2016). There are several studies from different countries 
that show that having self-employed parents (one or both) increases the probability of becoming an 
entrepreneur (Goel, Vohra, Zhang and Arora, 2007; Greve and Salaff, 2003; Mazzarol et al.,1999; Nesse, 
2010; Nesse, Årethun and Håvold, 2015; Spilling, 1998; Wang and Wong, 2004). 
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With nearly identical results from very different cultures, it appears that parents with experience in 
running their own businesses transfer competence regarding entrepreneurship to their children. This 
can be understood as incorporated cultural capital for entrepreneurship in these families. On the other 
hand, Kim, Aldrich and Keister (2006) did not find any correlation between cultural capital 
operationalized as entrepreneurial parents, and EI. Laspita, Breugst, Heblich and Patzelt (2012) found 
that the impact of entrepreneurial parents and grandparents on offspring’s EI is not the same across 
families and nations; the influences are particularly strong in cultures with high in-group collectivism. 
Social capital and social networks are two of the most important concepts within social sciences 
(Leenders and Gabbay, 1999; Lin, Cook and Burt, 2001). We can define social capital as the ability to 
mobilize complementary resources through social networks (Bourdieu, 1986; Coleman, 1988; Greve, 
2000). To entrepreneurs, the point is to use social networks to mobilize resources that facilitate the 
founding and running of a new enterprise (Greve, 2000). Social networks may be used to access 
information, knowledge, financial capital and other resources. To put it succinctly, social capital is the 
value of one’s contacts. A person has social capital if he/she, by exploiting relationships with others, can 
implement something that would be impossible without these relationships or could be possible only 
with much greater effort (Field, 2003). 
 
The significance of social networks in entrepreneurship has been a topic in many studies, as described 
by e.g. Aldrich and Ruef (2006), Greve (2000) and Johannison (2000). It is obvious that people with close 
connections to central actors have more influence than others (Freeman, Borgatti and White, 1991). 
However, indirect contacts through professionals or more serendipitous channels can play an important 
role as well (Burt 1992; 2000; Freeman, 1977; Granovetter, 1973; 1974). Aldrich and Whetten (1981) 
and Aldrich and Zimmer (1986) related this knowledge to entrepreneurship by showing how contact 
with entrepreneurs will give access to information and resources that increases the ability to start-up a 
new company. Knowing entrepreneurs and gaining support for a business idea in your network, seem to 
have positive impact on EI (Langowitz and Minniti, 2007; Liñán and Santos, 2007). Support from family 
and friends is also an important part of social capital for entrepreneurship. Individuals perceiving 
support from their relatives and social contacts are more likely to convert their EI into start-up activities 
(Zanakis, Renko and Bullough, 2012). 
 
Regarding individual factors, we use gender, career anchors and proactive personality as the main 
antecedents of EI. The Global Entrepreneurship Monitor (GEM) studies maps entrepreneurship in about 
50 countries every year. The main results regarding gender and entrepreneurship, is that male 
entrepreneurs are more common than female. But there are some countries with a good gender 
balance, e.g. Madagascar and Oman in Afrika, Brazil in South America and Saudi Arabia in the Middle 
East (Bosma, Hill, Ionescu-Somers, Kelley, Levie and Tarnawa, 2020). Male dominance in 
entrepreneurship is confirmed in many studies (Nesse, 2010; Zhao, Seibert and Hills, 2005). The reasons 
for this have been connected to personal attitudes and perceived behavioral control (Maes, Leroy and 
Sels, 2014) and lack of self-confidence and lack of role models (Minniti, Arenius and Langowitz, 2005). 
Schein (1990, p. 1) defines a person’s career anchor as “a combination of perceived areas of 
competence, motives, and values that you would not give up; it represents your real self”. Career 
anchors mirror our perception of ourselves and will affect how we evaluate different career alternatives. 
Schein (1975) originally found five such career anchors: managerial competence, technical-functional 
competence, need for security, need for creativity, and need for autonomy or independence. Later, he 
presented three additional career anchors: dedication to a cause, pure challenge, and lifestyle (Schein, 
1990). In this paper we test correlations between the five original career anchors and Nepalese youth’s 
EI.  
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Bateman and Crant (1993) elaborated the concept of proactive personality (PAP) and defined the 
concept as “the relatively stable tendency to effect environmental change” (p. 103). Proactive people 
are those who do not blame circumstances, conditions, or conditioning for their behavior (Covey, 2004). 
Their behavior is a product of their own conscious choice, based on values, rather than a product of 
their conditions. Proactive behavior is intended to identify differences among people to the extent in 
which they take action to influence their environments. Proactive people are seeking out opportunities, 
showing initiative, and are persistent in order to bring about meaningful changes. At the other end of 
the line we find individuals who typically fails to show initiative and is less likely to change their 
environment (Covey, 2004).  
 
There is a line of research linking proactive personality to entrepreneurial activities (Becherer and 
Maurer, 1999; Crant, 1996; Frank, Lueger and Korunka, 2007; Kickul and Gundry, 2002; Luthje and 
Franke, 2003). Therefore, we should expect a positive correlation between PAP and EI also in our 
investigation. 
 
3.  Data and methodology 
 
The aim of this survey is to investigate the antecedents of entrepreneurial intentions of Nepalese youth. 
A regression analysis was conducted to single out the most prominent factors affecting entrepreneurial 
intentions among young Nepalese. In addition, we used t-tests and bivariate analysis where such 
methods provided important supplementary information. In questions where “don’t know” was a 
response category, this category was removed from our analyses.  
  
Figure 1. Theoretical model of this study 
 
Data was sampled by a survey conducted in Nepal during the period January – February 2018. Graduate 
students in Business Administration at Kings College, Kathmandu, conducted the field survey. In close 
cooperation with the schools’ management and the teachers, a structured questionnaire was 
distributed in class to students at the upper secondary level. All students attending school on that 
particular day filled in the questionnaire. Seven different high schools in each of Nepal’s seven provinces 
was selected. 589 students responded.  
 
Based on a literature study we constructed a model connecting EI with contextual and individual factors 
illustrated in figure 1. We apply a construct of EI as the dependent variable, as shown in Table 2. Three 
of the four items were measured by a five-point Likert scale ranging from 1 (“strongly disagree”) to 5 
(“strongly agree”). The last item was measured by a four-point scale from 1 (“strongly disagree”) to 4 
(“strongly agree”). Finally, the items were aggregated into EI score, which served as our dependent 
variable. EI-values varies from 4 to 19. The EI construct is an indicator of an individual’s intentions to 
establish an enterprise, since most of the respondents, who is high school students, have not yet taken 
any action to start a new enterprise. 
 
A factor analyses was completed to check for internal validity between the four items constituting EI, 
while Cronbach’s alpha was applied as the reliability test. The criteria for choosing items in factor 
analysis are (Adelson and McCoach, 2011; Pallant, 2011): 
 
(a) the coefficient is at least 0.4 
(b) the pattern coefficient for non-relevant factors is less than 0.3 
(c) the pattern coefficient for non-relevant factors is 0.2 or less than the value of 



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[56] 

 

the relevant factor 
(d) the Cronbach’s alpha is above 0.70. 
The factor analysis showed that the four items only contained one common factor with eigenvalue 
greater than 1. The value of the Kaiser-Mayer-Olkin (KMO) of sampling adequacy was 0.616, just above 
the minimum value of 0.6 (Braeken and Assen, 2016). A screeplot confirmed the low KMO-value, 
forming a smooth rather than a disruptive transition moving from the first to the second common 
factor. Cronbach’s alpha, however, was 0.463, which is significantly below the minimum value 
recommended by Adelson and McCoach (2011).  
 
The analyses have two main groups of independent variables: Contextual and individual factors. 
Contextual factors consist of cultural capital and social capital, and the individual factors include gender, 
career anchors and proactive personality. Table 3 illustrates these variables and their definitions.  
Cultural and social capital. The profession of the respondents’ parents is used as an indicator for cultural 
capital while respondent’s expectations regarding receiving support from family and friends if they start 
their own business, are used as one of the proxies for social capital. Role models are considered as being 
part of the social capital concept as well. There is an important difference between cultural and social 
capital. Cultural capital is the values and attitudes gained from one’s family, while social capital is the 
possibility of mobilizing resources from a society to attain ones’ goals (Bourdieu, 1986; Coleman 1988).  
 
 
  
Table 2. The EI Construct 
 
Items Scale Items values 
Item 1: It is better to have your own company than to work for others 5 point ordinal scale 1 = 
strongly disagree  
5 = strongly agree 
Item 2: I would start my own company even if the chances of economic losses were considerable
 5 point ordinal scale 1 = strongly disagree  
5 = strongly agree 
   
Item 3: Having your own company involves a lifestyle that suits me well  5 point ordinal scale 1 = 
strongly disagree  
5 = strongly agree 
Item 4: Wish to operate your own company 4 point ordinal scale 1 = strongly disagree  
4 = strongly agree 
Entrepreneurial Intentions (EI) Sum of the 4 items above, ranging from 4-19 For use in regression 
analysis 
 
 
Table 3. Contextual and individual factors as independent variables: definitions and types of variables 
Variable Definition Variable type 
 
Contextual factors 
 
Self-employed parents  1 = having at least one of the parents self–employed or owning a business,  
0 = otherwise Binary 
Relatives as 
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role model  1 = respondent having relatives owning a business,  0 = otherwise  Binary 
 
Friends as role models 1 = respondent having friends owning a business,  0 = otherwise Binary 
 
Other role models 1 = respondent knowing others owning a business,  0 = otherwise Binary 
Perceived support Perceived support from friends/relatives to start an enterprise 5 point ordinal 
scale, ranging from 1 = “very little” to 5 = “very much” 
Individual factors 
 
Gender 
 1 = female, 0 = otherwise  Binary 
 
Leadership  
 Wishing to become a leader  
4 point ordinal scale, ranging from 1 = “very unimportant” to 4 = “very important” for the career choice 
 
 
4 point ordinal scale, ranging from 1 = “very unimportant” to 4 = “very important” for the career choice 
 
 
Autonomy 
 Favoring independence   
Creative Motivated to create something new  
Security 
Favoring a secure life situation  
Technical-functional competence Having a scientific or academic interest  
Proactive personality (PAP) 
 
 
I enjoy facing and overcoming obstacles to my ideas Each item has a 5 point scale, from 1 = 
“disagree completely” to 5 = “agree completely” 
 
PAP = Sum of the 5 items, ranging from 5 – 25 
 
Nothing is more exciting than seeing my ideas turn into reality  
I excel at identifying opportunities  
I love to challenge the status quo  
I can spot a good opportunity long before others can  
 
Career anchors. Schein’s (1975) five original career anchors were included in the model based on 
questions on how important these factors were in the respondents’ career decisions: desire to become a 
leader, autonomy, creativity, security, and having scientific or academic interests, as shown in table 3.  
Proactive personality. The five items suggested by Kickul and Gundray (2002) are included in the PAP 
construct. These items are shown in table 3. 
We performed similar validity and reliability tests for items connected to proactive personality as we did 
for entrepreneurial intentions. The value of the Kaiser-Mayer-Olkin (KMO) was 0.681, while the value of 
Cronbach’s alpha was 0.549, well below the minimum value of 0.7.   
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Both the EI- and the PAP-construct had values of internal consistency, measured by Cronbach’s alpha, 
that is well below the recommendations in the literature. This could result in biased estimates of the 
coefficients linking EI and its antecedents and a larger standard error on these estimates. There were no 
particular items sticking out and the internal consistency was not improved by excluding some items.  
A multiple of papers applying similar constructs in US, UK, Norway and Slovakia (Aldrich and Ruef, 2006; 
Low and MacMillan, 1988; Årethun et al., 2019) have proven to work well.  
 
4. Results and discussion 
 
The results are shown in Table 4. 
 
Table 4. Antecedents for Entrepreneurial Intentions (dependent variable is EI) 
  
Independent variables Est. Ba t-stat             p-value 
(Constant)  0.975 7.064 0,000 
 Est. ßb   
Parents self-employed  0.069 1.804 0,072 
Other relatives owning enterprise 0.037 0.901 0,368 
Friends owning enterprise 0.020 0.482 0,630 
Others owning enterprise 0.049 1.222 0,222 
Support from family and friends 0.203 5.200 0,000 
Gender -0.075 -1.886 0,060 
Leadership  0.121 3.011 0,003 
Autonomy 0.132 3.274 0,001 
Creativity  0.000 0.005 0,996 
Security -0.084 -2.109 0,035 
Technical-functional competence 0.058 1.487 0,138 
Proactive personality 0.203 4.844 0,000 
 
Adjusted R2  
0.183 
N 589 
a Unstandardized b Standardized 
The regression model has an overall explanatory power of 18.3 % (Table 4). There are four important 
antecedents with a large and significant, positive impact on EI among Nepalese youths:  
•Support from family and friends (contextual factor, indicator for social capital)  
•Wish for autonomy as a career anchor (individual factor)  
•Leadership ambitions as a career anchor (individual factor) 
•Proactive personality (individual factor)  
 
One career anchor, wish for security, has a negative impact on EI.  
Anticipated moral support, financial funding, guidance or advisory support from family or friends has a 
major impact on EI. A desire for leadership and living an autonomous life could be realized thru starting 
and managing your own firm. In addition, Nepalese youth carrying a proactive personality tend to have 
an EI above average.  
The desire for security is negatively correlated to EI, while gender had no effect on EI at a 5 %-level. At a 
10 %-level, however, we observe that boys have higher EI than girls. Moreover, at 10 %-level, having 
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self-employed parents has a positive impact on EI. But relations at 10 %-level might be considered as 
dubious. 
 
Discussion 

 
Neither cultural capital, i.e. having parents who are self-employed, nor having role models, like family 
and friends who have become self-employed, are significant antecedents to EI among youths in Nepal. A 
possible reason for this is that the bulk of Nepalese entrepreneurial activities are necessity-driven, 
mainly caused by high unemployment and low salaries among blue-color workers. These financial 
incentives probably dominate cultural, entrepreneurial heritage and role models as important 
determinants for youth’s EI. In addition, most Nepalese youths in our study have at least one self-
employed parent or other relatives who run their own business, making it hard to statistically separate 
the small group with no self-employed parents.  
 
This result is in line with Kim et al. (2006) who did not find any correlation between cultural capital and 
business start-ups. On the other hand, studies conducted by a multiple of other researchers (Altinay, 
Madanoglu, Daniele, and Lashley, 2012; Espíritu-Olmos and Sastre-Castillo, 2015; Greve and Salaff, 
2003; Mazzarol et al., 1999) found that transfer of cultural capital from parents to children is an 
important antecedent for youth’s EI. However, neither of these studies were conducted in a less-
developed country.   
 
Not having role models as a significant antecedent for Nepalese youth’s EI, is not in line with findings of 
Langowitz and Minniti (2007), and Liñán and Santos (2007). However, Degeorge and Fayolle (2008) did 
not find any correlation between EI and having an entrepreneur as a close relative.  
Social capital in the form of perceived support from family and friends, on the other hand, has 
significant impact on EI (as also found by Nesse, 2010; Nesse et al., 2015; Årethun et al., 2019). Nepalese 
students, like students in many countries, receive a significant amount of financial support from their 
families when studying. During their lifespan, a dominant aspect of a children-nuclear/large family 
relationship in Nepal, is reciprocal financial and social support. Financial support from parents and/or 
the extended family while studying is reflected by a financial and social support from the young 
generation to their parents and other family members when they get old and are unable to provide for 
themselves. These tight links make perceived support from family when starting your own business very 
important (Pant, 2015).  
 
There is no significant gender difference, at least at 5%-level, in youth’s EI. 82% of Nepalese women with 
paid work, are self-employed compared to 69% of their male counterparts (Bushell, 2008), which makes 
it self-evident for many young females to enter into the labor force as self-employed. 
Two out of five career anchors, leadership and autonomy, have a positive impact on EI. Those who place 
special emphasis on becoming a leader have a higher EI than others. Nepalese youths connect 
leadership to the activity of leading your own business, and they link leadership to high income. Starting 
your own business could be an option for leaving a predetermined carrier as a farmer or a peasant. 
Gaining autonomy through entrepreneurship is a credible alternative to a future carrier as a low-paid 
clerk or as a farm laborer. Youths who prefer security, have an EI significantly below average. The 
negative correlation between preferences for security and EI is in line with and Nesse et al. (2015). 
Nesse (2010) and Årethun et al. (2019) found that especially young women in Norway had a negative 
correlation between wish for security and EI. Since Nepal is a feminine society (Hofstede Insights, 2020), 
could it be that this triggers a mechanism that makes preference for security a barrier against 
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entrepreneurship? Hofstede points out that the Nepalese society has some hallmarks indicating that 
Nepal has a risk-taking population. This is not in line with our findings.  
 
An individual with high scores on proactive personality (PAP) is a person who takes initiatives to get 
things done, who does not wait for others. He/she is in favor of changes and is eager to try out new 
gadgets, new technology and new social environments. These attitudes, trying out new ideas and 
possibilities, are positively linked to EI and nascent plans to start your own business. This is in line with 
findings by Becherer and Maurer (1999), Brandstätter (2011), Crant (1996), Kautonen, Hatak, Kibler and 
Wainwright (2015), Kickul and Gundry (2002), Luthje and Franke (2003), and Shirokova et al. (2016).  
 
5.Conclusions and implications for educational policy 
 
Living an autonomous life, having leadership ambitions and putting a low priority on living a secure life 
are all career anchors that will increase a Nepalese youth’s propensity to become an entrepreneur. This 
is also the case for youths who perceive support from family and friends and carrying a proactive 
personality. The insignificant correlation between role models, i.e. having friends, acquaintances or 
other relatives than your own parents as entrepreneurs, on one hand and proactive personality on the 
other hand, is probably caused by a necessity-driven EI where financial motives for self-employment 
dominate entrepreneurial influence through their social relations.   
The overall implications of these results for education policy makers in Nepal is to build leadership 
ambitions, encourage autonomous choice of future career path and reduce financial and mental barriers 
among Nepalese youths by providing financial support and entrepreneurial guidance and training. The 
results presented here highlight two areas regarding entrepreneurship education conducted by schools 
in Nepal: 
•They should motivate young people, and particularly young women, in entrepreneurship through 
supporting and building leadership ambitions (also suggested by Bushell, 2008; Liñán, 2008; Rogers, 
2014) and proactive abilities (also suggested by Årethun et al., 2019). 
•They should motivate young people in entrepreneurship through supporting and building up a desire 
for autonomy.  
 
Our findings may equip educators with tools to better understand their students’ entrepreneurial 
motivations, and thus provide better training and entrepreneurial self-efficacy to Nepalese youth. 
Coaching techniques may effectively encourage such student motivation (Espíritu-Olmos and Sastre-
Castillo, 2015). Elert, Andersson and Wennberg (2015) found that participation in a Junior Achievement 
Company Program increased the long-term probability of starting a firm among Swedish high school 
students. The analyses conducted in this paper are based on a quantitative dataset for the purpose of 
generalization. Even though, the questionnaire has been applied on students and young people in other 
countries, the dataset seemed to fit the model less well in Nepal than in European countries. This was 
the case for both the overall model fit in the regression analyses, as well as the low reliability in the 
factor analyses. A recommendation for further research is to conduct follow-up qualitative studies in 
Nepal trying to develop hypothesis regarding additional antecedents on EI in developing countries and 
supplementary dimensions in factors describing EI and PAP. Further quantitative studies, using larger 
samples may convert some of the independent variables from seemingly insignificant to become 
significant. In addition, new studies will provide greater insight into the because EI could change over 
time (Sutton, 1998). Our sample consists of Nepalese youth and the results will partly depend on the 
cultural and economic conditions in Nepal and can not necessarily be generalized to other developing 
countries. Therefore, future studies might be conducted in other, developing countries to determine 
whether our findings can be generalized.  
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Appendix 1 
Table. Means and Standard Deviations for the variables in the Analyses  
(n = 560) 
 Mean  SD Low  High Range  
Dependent variable:      
Entrepreneurial Intentions (EI) 1.89 0.57 1 4 3 
Independent variables:      
Gender  0.53 - 0 1 1 
Parents self-employed   0.64 - 0 1 1 
Relatives owning enterprise 0.50 - 0 1 1 
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Friends owning enterprise (No:0; Yes:1) 0.26 - 0 1 1 
Others owning enterprise (No:0; Yes:1) 0.42 - 0 1 1 
Support from family and friends  1.48 0.72 1 5 4 
Leadership 1.89 1.02 1 5 4 
Autonomy 1.18 0.48 1 5 4 
Creativity 1.35 0.51 1 5 4 
Security 1.19 0.45 1 5 4 
Technical-functional competence 1.41 0.69 1 5 4 
Proactive personality 1.84 0.46 1,0 3.2 2.2 
Notes: 1. SD = Standard deviation.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[67] 

 

 
Corporate governance and women representation in the boardrooms: a study of 

listed companies in Greece 
 

Stergios Tasios1, Evangelos Chytis2 and Thomas Kitsantas3 

 
1, 2 University of Ioannina, Ioannina, Greece, Department of Accounting & Finance 

 
1stertasi@uoi.gr, 2ehytis@uoi.gr, 3th.kitsantas@uoi.gr 

 
 
Abstract 
The inclusion of women on corporate boards is considered to promote social equity, corporate 
performance, governance efficiency (Zhu, Husnain, Ullah, Khan and Ali 2022) and to positively affect 
corporate social performance (Nerantzidis, Tzeremes, Koutoupis, and Poyrgias (2022). As of 2016, 
gender quotas in the European Union (EU) were mandatory for listed private companies only in France, 
Germany, Italy, Netherlands, and Spain (European Commission 2016). Although gender board diversity 
increased in the last years, women in Europe remain rare both in firms and corporate boards (Tyrowicz, 
Terjesen and Mazurek 2020). Research indicates that board gender diversity can be interpreted by 
agency and resource dependence theory and that the main factors that influence women’s 
representation on the board include firm and board size, board diversity, industry, type of ownership, 
customer base, as well as social and cultural characteristics (Reddy and Jadhav 2019). 
 
Considering the above theories, studies, and findings, this study aims to explore the factors that affect 
women’s presence on the board of directors in a small European capital market, which is characterized 
by family ownership, underrepresentation of women in management, and weak corporate governance 
structures. For this purpose, a logit panel regression model was constructed to examine the impact on 
the probability to include women on the board of directors of a set of corporate governance factors that 
include board size, board independence, chief executive officer (CEO) duality, family ownership, 
institutional ownership, and government ownership, controlling for firm specific characteristics (firm 
size, efficiency, profitability, liquidity and leverage). A sample of 36 large and middle capitalization non-
financial companies listed on the Athens Stock Exchange (ASE) that comprised large and middle 
capitalization market indexes for the five-year period from 2014 to 2018 was selected for the study. 
 
Greece is an EU member since 1981 and is an interesting case to study for many reasons. Greece 
suffered a severe financial crisis the previous decade, in which several significant events occurred 
(rescue packages, haircut of public debt, capital controls, political instability). In this volatile context, 
various aspects of corporate governance were revised. During 2020 a major corporate governance 
reform occurred in Greece, following a series of corporate failures. Law 4706/2020 introduced the 
obligation for a minimum quota per gender on the board of directors, the obligation for a nomination 
and remuneration committee, and enacted strict penalties for violations of corporate governance law. 
Since gender quotas on the board of directors became mandatory for private companies in Greece in 
2020, the study provides useful insights on the state of board diversity and of the factors that affected it 
in a period where this obligation did not exist (see Directive (EU) 2017/828). 
The estimated panel logit regression model is depicted in the following equation: 
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Where:  
wboard: the presence of women on the board of directors, a dummy variable that takes the value 1 if 
there is at least one female director on the board and zero otherwise; 
bsize: board size, measured by the total number of members of the board; 
bindep: board independence, measured by the percentage of independent members to the total 
members of the board of directors; 
ceodual: a dummy variable that takes the value 1 if the position of the president and 
the CEO are held by the same individual and 0 otherwise; 
famown: family ownership, the percentage of the shares owned by the founding family of the firm;  
inown: institutional ownership, the percentage of shares owned by institutional 
investors;  
govown: government ownership, the percentage of shares held by the state; 
fsize: firm size, measured by the natural logarithm of total assets; 
effic: firm efficiency, measured by asset turnover ratio; 
prof: profitability, measured by return on assets ratio (ROA); 
liq: liquidity, measured by current assets to current liabilities ratio; 
lev: leverage, measured by debt-to-equity ratio; 
u: error term. 
Descriptive statistics indicate that although women were observed on the boards of most firm-year 
observations (58.88%), they appear to be underrepresented. On average, only 11.96% of board 
members were female. Boards on average comprised 10 members and about one-third of these 
members were independent (29.32%). Family ownership was relatively high, with a mean value 
amounting to 27.88% and a maximum value of 82.05%. Institutional ownership averaged 24.58% and 
low levels of government ownership were observed (mean value 6.78%). CEO duality was observed for 
33.33% of firm-year observations. As far as control variables are concerned, mean asset turnover 
amounted to 0.75, and mean return on assets (ROA) to 0.02, showing moderate levels of operational 
efficiency and profitability. The firms of the sample present adequate liquidity (mean value of liquidity 
ratio equaled to 1.95) and do not appear to face significant financial and investment risks (average 
leverage amounted to 1.01). The results of random effects logit panel regression are presented in the 
table that follows: 
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Results of the study indicate that firms with larger boards, with CEO duality and higher family ownership 
are more likely to include women directors on their boards. On the other hand, firms with higher 
institutional ownership and more efficient firms as measured by asset turnover, are less likely to have 
gender diverse boards. A positive association is found with board independence, but this relationship is 
significant at the 10% level of significance. There are several limitations in this study that need to be 
considered when interpreting the results. These limitations concern the size of the sample and several 
attributes that may influence women’s representation on the boards that were not accounted for, such 
as demographic characteristics, nationality, educational level, and expertise. Finally, the results of the 
study may be of interest to regulators, management and all other parties involved in corporate 
governance. 
 
Keywords: corporate governance, board, gender diversity, ownership. 
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Abstract 
The present research was carried out in Greece and addressed to parents with children with Special 
Educational Needs. It aims to trace the financial cost to families of finding some treatment or remedy for 
the problem, acquired or congenital, temporary or permanent, that their children face to enable them 
to attend school without problems and join society. 
Specifically, an attempt was made to study the difference between state benefits and the financial 
burden of each family in the current school year 2022-2023. In other words, an attempt was made to 
highlight the ratio of the actual costs in relation to the costs calculated by the state in order to ensure 
equality in the education of children with disabilities and special educational needs. 
The tool used is quantitative and qualitative research using multiple-choice and short-answer 
questionnaires. The questionnaire is addressed to parents and was sent by email and some were given 
in paper form. All questions concern children with disabilities (6 to 22 years old) attending primary and 
secondary education in general and special schools. The age limit was widened due to the special 
category to which these children belong. 
Research and statistical analysis have shown that there is a correlation between the cost of treatments 
paid by families and the corresponding amounts paid or justified by the state. 
 

Keywords: special educational needs, financial burden, state care, treatment costs, family economic 

hardship, special therapist, subsidy 

 

1. Introduction 
In Greek schools, there is a strong concern in the educational community, but especially among parents, 
about the smooth inclusion of children with disabilities and various difficulties in the school 
environment and the equal treatment and dissemination of knowledge. 
All of the above are directly related to the economic situation that prevails in families and the state's 
ability to take care of these children. Families often shoulder a very heavy burden to help their children 
and the contribution of the state is not enough. On this subject, we carried out the research in order to 
demonstrate whether and what correlation exists between the expenses paid by each disabled family 
and the benefits of the state. 
From the research results, it emerged that the actual cost is disproportionate compared to the cost 
calculated by the state to ensure equality in the education of children with disabilities and special 
educational needs. 
Social welfare in Greece exists and it covers many categories but not all, nor does it concern all rates of 
disability or difficulties according to the National Disability Portal (Law No. 2646 Government Gazette A 
236/20.10.1998) and magazine Hellenic Social Policy Association (2021). 
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The state subsidy is mainly for people with intellectual disability, physical or mental illness or disability, 
sensory impairments of vision and hearing, spastic encephalopathy or cerebral palsy, or for people with 
quadriplegia or amputees (Organization of Welfare Benefits and Social Solidarity; Ministry of Labour and 
Social Affairs, 2023) 
Also, social welfare exists for those suffering from mediterranean anaemia, congenital haemorrhagic 
disposition, or Acquired Immune Deficiency Syndrome (AIDS), as well as for leprosy patients, deaf 
mutes, kidney patients, and many other categories of patients. 
Those who are excluded from social welfare, which is deduced from the answers οf the questionnaires 
that have been used as a research tool, are mainly those who have special learning difficulties, dyslexia, 
speech and language difficulties, various syndromes or mild cases that do not meet the criteria 
established by the state. 
It is worth noting, that to date there have been many changes both in the amounts granted by the state 

and in the number and type of therapists it warrants for improvement or treatment, as well as in the 

categorization of diagnosed diseases or problems of children with disabilities. Therefore, the state used 

to cover some parts, and now it covers others, with a different economic and social policy. 

The Programs for these benefits were implemented by the Municipalities of the country until 31-12-
2018. From then on, from 1-1-2019 onwards, this responsibility has been taken over by the Organization 
of Welfare Benefits and Social Solidarity, which is supervised by the Ministry of Labour and Social Affairs. 
But the need for additional treatments is high and many parents cannot afford to privately hire 
specialists to help their children either at home or at school. There are too many cases where parents 
are forced to work less or give up work to take care of them by themselves. So the financial difficulty is 
intensifying without this being apparent from official data. This is the role that the present research is 
called upon to decipher. 
However, those who can afford it can visit many other therapists and specialists to speed up the 
improvement or cure of their children. Even for home or school, they have the option of hiring special 
educators since the state does not cover all the gaps from the beginning of the school year with 
specialized teachers or special support staff. 
In this research, therefore, an attempt is made to correlate the benefits of the state to families with 
children with disabilities or with various diseases or difficulties that they present and the expenses 
borne by the parents themselves to help their children as much as they can until they reach adulthood. 
 
 
2. Related Work 
The social policy in Greece for PWDs regardless of age includes all sectors (social insurance, sports, 
transport, education, welfare) and concerns many categories (Kanatas, G., 2005). But there is a gradual 
decrease in the percentage in relation to GDP in the expenditures allocated to the Disability sector 
during the period 2009-2018 according to the Eurostat ESPPROS database (Theodoroulakis, M., 2021). 
This consequently means a reduction in benefits per person and a tightening of the criteria until the last 
months when a small increase in the amounts began (Government Gazette 5043/2023). According to 
the specific Government Gazette 5043/2023 (Article 95, Amendment of par. 1 of Article 35 of Law 
5006/2022) the amount of subsidy already available to people with disabilities for all categories has 
been increased. 
All the amounts granted and the criteria in each category can be found on the website of the 
Organization of Welfare Benefits and Social Solidarity, which has taken over the burden of the benefits 
policy for the disabled. In addition, benefits are provided by other agencies such as e-EFKA - Deputy 
Minister for Social Insurance. 
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According to data from international studies, the dire financial situation of families with disabled 
members is not only a phenomenon in Greece but also in other countries such as the United Kingdom, 
Ireland, Germany, etc. where families suffer (Mont, D., 2021; Roddy Á., 2022). The costs of the 
treatments are many and often unaffordable to the point where they have no difficulty paying the 
monthly bills and meeting their obligations according to published research by D'Agostino, K. (2009) and 
Social Finance Institute’s report (2011). 
Another study also examines the relationship between the school performance of children with Special 
Educational Needs and socioeconomic data in Germany (Lenkeit et al., 2022). 
 
 
3. Motivation 
The purpose of this research effort is to prove through valid financial and statistical data what came to 
our attention from the direct contact with students with disabilities or with children who faced various 
difficulties of integration into the learning environment and through contact and countless discussions 
with their parents in order to find a way to improve or treat their children's difficulty or condition. 
Therefore, the findings of this research effort, which was completed through a digital and paper 
questionnaire, aim to make it known more broadly to Greek society and especially to the competent 
bodies that are responsible for both, social policy and educational policy in Greece so that they receive 
appropriate decisions and measures for relief or greater financial support for families with disabled 
children. This is how we will succeed in ensuring the inalienable right of these children to learn and 
ensure their survival and social integration through the acquisition of knowledge and skills. 
 
4. Methodology 
The questionnaire is addressed exclusively to parents and guardians who have custody of the children as 
only they know details about the actions taken and the money they allocated to specialist therapists or 
doctors. All questions concern children aged 6 - 22 years who attend 2 levels of education in Special or 
General schools: a) Primary school (Primary Education), b) Junior High School (Secondary Education), 
and c) High School (Secondary Education). According to age, a distinction was made in 4 groups: a. 6 - 
12, b. 12 - 15, c. 15 - 18, d. 18 - 22. 
It should be noted here that the limit was intentionally widened to 22 years because many children, due 
to the problem they face, do not follow the same pace of education as the majority of students. 
The research refers to all categories of children with disabilities or various difficulties that remove them 
from the school environment or make it difficult for them to access and follow the educational-teaching 
process equally in school. Most commonly, the children do not attend the school grades that correspond 
to their age, but due to the problems they face and various learning difficulties, they may attend classes 
of lower level with younger students. 
The questionnaire includes specific "closed" questions, which can be answered either with a short 
response (yes/no), multiple choice questions, or questions answered with short phrases. In this way, the 
collected data were thoroughly coded and analyzed. 
An attempt was made to analyze the data according to the gender of the child. The conclusion reached, 
is that those whose parents have boys are more likely to present some illness or difficulty and to be 
burdened financially, socially, at work, psychologically, etc. than the families who have girls. 
In particular, the number and specialty of therapists, the weekly and monthly frequency, and the prices 
of the respective conferences attended by parents and guardians are investigated here concerning the 
number of conferences, the specialty of therapists, the justifiable amounts approved by the official's 
carriers for the best possible result. 
But before any analysis is made, it is necessary to take into account that no case is the same as the 
other, either in terms of the particularity of the children or in terms of treatment by state agencies. 
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Because even in the same category of disability, almost all cases differ from each other. So some 
children needed more therapists, some fewer, some a wide range of therapists, and some only one 
specialist for a longer or shorter period. And of course, the money spent was also proportional, although 
each specialist charged differently for the visit or the session. 
In the questionnaire, the groups of children with disorders to our sample are depicted in Figure 1. We 
can see that the group of Autism Spectrum Disorder (ASD) is 37%, the group of Specific Learning 
Disorder occupies is 15%, the group of Intellectual Disability is 18%, the group of Attention Deficit 
Hyperactivity Disorder (ADHD) is 5%, the group of Multiple Disabilities is 4%, the group of Complex 
Cognitive And Social-Emotional Disorders is 3%, the group of Other Difficulties is 7%, the group of 
Speech and Language Disorders is 4%, and the group of Movement Disorders & Multi-Sensory 
Impairments is 7%. 
 
 

 

Figure 1: Groups of disorders to our sample 
 
The distinction between the diagnoses included in the questionnaire comes from the official 
categorization of Centres for Interdisciplinary Assessment, Counseling and Support (2023) the body 
responsible for children's ailments and the actions that must be followed so that the child is not 
removed from the learning process and cut off from the school environment. 
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5. Results 
From the parents' responses, we notice that few children face only one difficulty or have only one 
disease or condition. The majority of them have other accompanying problems or ailments that worsen 
their condition. That is why parents visit many more therapists or specialists than those designated by 
the competent bodies. 
Therefore, the costs of the parents are many times the subsidy provided, or the money justified for each 
visit. The prices for each session set by the state apparatus is different from the ones actually applied in 
the private sector. The only ones who do not pay something out of pocket are those who are severely 
disabled and have been approved for rehabilitation, treatment, or sessions in a public agency or 
structure. 
It is worth noting, that the families that are burdened the most, are those with boys rather than girls. 
According to the responses, it was found that girls with various difficulties or diseases barely cover 1/3 
of the total number of children in the sample. Most specifically, in Figure 2, we can see that boys are 
67% as opposed to girls who are 33%. 
 
 

BOYS
67%

GIRLS
33%

GENDER

BOYS

GIRLS

 

Figure 2: Gender of children in the sample 
 
 
Most parents of children with disabilities, illnesses, or difficulties, visit many more specialists than those 
recommended or justified by the authorities, and with a greater frequency. There are cases in which the 
state prescribes specific sessions with a speech therapist, occupational therapist, and psychologist for 
the child, but the parents carry out many more sessions at a disproportionate cost. They also take their 
children to other specialists such as music therapists, equine therapists, special trainers, etc. 
The specialties of special therapists who visit children with special needs and disabilities the most are 
mainly Speech Therapists, Occupational Therapists, and Psychologists or Psychiatrists. And especially 
when they attend Primary Education, where most of the student difficulties in following the lesson 
smoothly are found, such as distraction, dyslexia, other learning difficulties, or psychological and 
functional problems. Therefore, similar treatments are mainly carried out at the age of 6-12 years and 
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are limited as the children grow up, except for those suffering from serious and chronic or incurable 
diseases. 
The research shows that in a large percentage, the indicated and approved treatments by the official 
agencies are not sufficient, neither in terms of time nor in the specialties of the therapists, or in terms of 
financial coverage. 
That is why, when asked if there were enough approved sessions, we notice that 59% answered NO in 
contrast to 41% who answered YES (as depicted in Figure 3). 

 

Figure 3: Parents' satisfaction with the justified sessions from the state 
 

Despite this, the following Figures (4, 5) show that the majority of parents have not hired special staff at 
home or a private parallel support at school. The absence of financial assistance from the state did not 
give the leeway for several families to proceed with hiring private individuals and continuing the 
treatment or session. Thus, we observe that the result is inversely proportional to parents' 
dissatisfaction with state support. 
Therefore, in Figure 4 we can see that 76% answered NO compared to 24% who answered YES to the 
question if it was needed to hire special staff or caregiver at their home. Approximately the same result 
can be seen in Figure 5, in which we can see that when it comes to the question if parents proceeded to 
hire a special needs teacher, 75% answered NO compared to 25% who answered YES. 
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Figure 4: Parents hire special staff at home 
 

 
 

 

 

Figure 5: Parents proceeded to hire a special needs teacher 

 
 
After data analysis we calculated the average amount of Total Family Expenses Per month (TFE) and 
Total State Subsidy per month (TSS) in euros for each group. Table 1 depicts the results. 
 

GROUP TFE TSS 

Autism Spectrum Disorder (ASD) 1088.32 429.58 

Specific Learning Disorder 577.75 111 

Intellectual Disability 781.72 486.12 

Attention Deficit Hyperactivity Disorder (ADHD) 384.57 162.85 

Multiple Disabilities 1038.33 422 

HAVE YOU HIRED A SPECIAL NEEDS 

TEACHER? 
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Complex Cognitive And Social-Emotional Disorders 473.75 350 

Other Difficulties 540.55 116.77 

Speech and Language Disorders 858.33 333.33 

Movement Disorders & Multi-Sensory Impairments 717 458.7 

Table 1: Average amounts of TFE and TSS per month in euros 
 
In Figure 6 we can see 3 main categories of subsidy rate. For the Specific Learning Disorder and Other 
Difficulties groups, the subsidy rate is close to 20%. For the Speech and Language Disorders, Multiple 
Disabilities, Attention Deficit Hyperactivity Disorder (ADHD) and Autism Spectrum Disorder (ASD) 
groups, the subsidy rate is close to 40%. For the Movement Disorders & Multi-Sensory Impairments, 
Complex Cognitive and Social-Emotional Disorders, and Intellectual Disability groups, the subsidy rate is 
over 60%. 
 
 

 

Figure 6: Average Subsidy Rate (%) 
 
 
We also conducted linear regression analysis in the three major groups of the sample data, in order to 
study if there is a correlation between the Total Family Expenses per month (TFE) and the Total State 
Subsidy per month (TSS). Tables 2,3,4 in the Appendix depict the detailed results. 
We can see that there is a correlation between TSS and TFE of 62% in the Autism Spectrum Disorder 
Group, a correlation of 71% in the Learning Disorder Group and a correlation of 69% in the Intellectual 
Disability Group. It is not a very strong correlation, but it is sufficient for making use of the final derived 
equations in order to make predictions.  
Therefore, with the derived models/equations that are depicted in Tables 2,3,4 we can predict the Total 
State Subsidy per month for a family that has a specific amount of expenses. 
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6. Conclusions 
By this specific study, the discrepancy between the care of the Greek state and the efforts of the families 
of children with special needs and special learning difficulties to treat and improve the condition of their 
children is documented. It can be concluded that parents do spend a lot of money and the family budget 
is often not able to bear the burden of treating children who are able to attend a regular class and 
attend classes without interruption. 
Because the financial burden for some children with very serious conditions and incurable diseases is 
taken over entirely by the state through organized special structures or by approving a number of 
treatments in combination with the granting of various financial aids. Also, another parameter that was 
concluded, is that families with boys are more likely to be burdened financially (and consequently 
socially, at work, psychologically, and physically) than families with girls, since boys present more often 
illnesses or diseases in relationships with girls. 
However, what we are interested in in this research is mainly the children who have the opportunity to 
participate in the educational process like all the others, but due to the difficulties they face, they 
cannot follow the pace of the school class. So according to the data obtained, in order to be educated 
and educated equally with the rest of the children, it is necessary to visit more therapists, with greater 
frequency and for a longer period of time. Therefore, the financial assistance of the state should be 
greater to the families of these children. 
The purpose is to inform the appropriate agencies and institutions of the state, to raise awareness, and 
organize a fairer care system for children with difficulties or illnesses or with the problems they face. 
Suggestions for future research will be to conduct research in the following fields: 

 Conduct research exclusively on children with incurable diseases or with very serious problems or 

chronic difficulties in order to demonstrate the magnitude of the financial burden on parents or 

guardians, since many of them are forced to reduce working hours or quit their jobs.  Moreover, 

they are unable to perform at work and face problems of survival in the absence of money. 

 It is suggested to investigate the care of the Greek state for the employment of the disabled, e.g. 

support businesses that hire disabled people, subsidies for self-employment or for the opening of 

businesses by disabled people or retirement for their survival in the future. Therefore, to carry out a 

comparative study in European or wider international level. 

 To conduct research in organized structures, regarding the expenses and income of such structures, 

and the therapists and special personnel employed there, in order to compare the economic policy 

of the state with their effectiveness. 

 To research, either as an independent study or as a supplement to the above, the costs of 

medication given to children with disabilities or to children with various other additional disorders in 

order to find the percentage of coverage by the insurance company, in relation to the actual costs 

borne by the family budget. 
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Appendix 
 
Table 2: Regression Analysis for Autism Spectrum Disorder Group  

Regression Statistics 

Multiple R 0.623923615 

R Square 0.389280678 

Adjusted R Square 0.371831554 Final Equation for Predictions:   

Standard Error 210.5318432 TSS = 0.311421858291632 * TFE + 165.013187133749 

  Coefficients Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 165.0131871 79.77702644 2.068429904 0.046050557 3.057213257 326.969161

TFE 0.311421858 0.065933249 4.72329005 3.69016E-05 0.177570247 0.44527347

 

Table 3: Regression Analysis for Specific Learning Disorder Group  

Regression Statistics 

Multiple R 0.705963703 

R Square 0.49838475 

Adjusted R Square 0.452783364 Final Equation for Predictions:   

Standard Error 92.95380772 TSS = 0.32963356346256 * TFE + 26.0839086563994 

  Coefficients Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 26.08390866 47.23343192 0.552234034 0.591831374 -77.8761741 130.043991

TFE 0.329633563 0.099709853 3.305927687 0.00700394 0.110173657 0.54909347

 

 

Table 4: Regression Analysis for Intellectual Disability Group 

Regression Statistics 

Multiple R 0.694207461 

R Square 0.481923999 

Adjusted R Square 0.449544249 Final Equation for Predictions:   

Standard Error 220.9117271 TSS = 0.652729805728312 * TFE – 8.22167954890756 

  Coefficients Standard Error t Stat P-value Lower 95% Upper 95%

Intercept -8.22167955 129.8316233 -0.06332571 0.950291533 -283.452426 267.009067

TFE 0.652729806 0.169192424 3.857913902 0.001391907 0.294057889 1.01140172
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Abstract 
Robotic Process Automation (RPA) has gained significant attention as a way to automate repetitive 
and mundane tasks across diverse industries and organizations. RPA is a game-changer, enabling 
businesses to achieve cost savings, accelerate processes, and improve efficiency, scalability, and 
accuracy. However, academic research seems to be stagnating in this domain. To bridge this gap, we 
conducted a structured and systematic literature review of published scientific articles on RPA. We 
aimed to identify the RPA in academic literature, examine its feasibility in terms of implementation, 
describe its advantages and disadvantages, and assess the associated risks and best practices. In this 
manuscript, we present that the literature has notably failed to adequately discuss the benefits of RPA 
and its best practices and identify those especially useful for practitioners and organizations. Based on 
our outcomes, we also propose a future research agenda that explores untapped areas of RPA 
technology. 
 
Keywords: RPA, Task, Automation, Business, Robot 
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Abstract 

This paper focuses on Fiscal Control through terms of internal audit, examining the 
compliance to legality of the expenditure of Greek Public Hospitals. The purpose of this paper 
is to identify the weaknesses and the gaps of the fiscal control and deal them through safety 
valves. Contemporary research to investigate the effectiveness of fiscal control is held, by 
semi-structured interviews with 60 internal audit managers and internal auditors from 2017 
to the present. The results reveal the gaps of fiscal control such as in the planning and 
implementation for the supplies, the process of concluding contracts, highlighting the 
necessity of the existence of safety valves.  

 

Keywords: Internal Control Quality, Fiscal Control, Safety Valves, Public Hospitals, Greece. 

 

1. Introduction  

The last decades, the word economy suffered from different crises (economic, COVID-19 
pandemic, energy crisis, war in Ukraine) that led to conditions of uncertainty and slowdown to 
the biggest economies of the world. The main question after these economic shocks is 
whether public finances follow a sustainable intertemporal path (Afonso and Alves, 2023).  

In the context of managing public finances, fiscal audit stands as a vital mechanism for 
promoting transparency and accountability. With mounting pressure from both national 
constituents and international actors seeking increased financial governance standards, 
introducing steadfast auditing practices has become crucial (Smaraidos et al., 2014). Through 
an analysis of its significance, methods, obstacles, and potential implications on financial 
governance - this paper delves into the domain of fiscal audit. 
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In recent years, fiscal audit has gained significant attention due to its pivotal role in combating 
fraud, detecting misappropriation of funds, and promoting responsible fiscal management 
(Bellas et al., 2010). Effective fiscal audits not only enhance the credibility and reliability of 
financial reports but also foster public trust in governmental institutions (Kontogeorga, 2017). 
Consequently, they play a fundamental role in reinforcing the principles of good governance 
and maintaining fiscal discipline (Thanasas, 2014). 

This paper will examine various aspects of fiscal audit, including the objectives and scope of 
audits, the methodologies employed, the role of auditors, and the impact of audit findings 
with the compliance to legality of the expenditure of Greek Public Hospitals 

By shedding light on the significance and intricacies of fiscal audit, this study aims to the 
purpose of this paper is to identify the weaknesses and the gaps of the fiscal control and deal 
them through safety valves.  Moreover, it seeks to investigate the effectiveness of fiscal 
control in the Greek hospitals.  

 

2. The concept of Public Money and Public Expenditure  

Public money, in the strict sense, is the money managed by the various organs of the State in 
the context of the execution of the State budget. In the expanded sense, it is also the money 
managed on the one hand by legal entities governed by public law for the fulfillment of their 
purposes, and on the other hand by legal persons governed by private law, when there is a 
special subsidy granted by the State from its budget in order to fulfill a state purpose (Afonso 
and Rault, 2015; Afonso and Jalles, 2017; Brady and Magazzino, 2018; Magazzino et al. 2019). 
Management bodies of the public money and responsible for its protection are the 
authorizing officers, principal and secondary, the public accountants, the co-responsible who 
are liable according to the system kept1  for any fault, even for slight negligence (Hakkio and 
Rush, 1991).  

Public expenditure achieves State objectives that serve the public interest. Governments 
decide how to allocate the resources they collect through taxation to:  

• allocate productive resources efficiently,  

• fairly distribute the income generated ,  

• stabilize the macroeconomic data of an economy (unemployment, inflation, etc.),  

• promote economic growth. 

As regards the classification of public expenditure, the usual types of classification are the 
classification by type of expenditure, the economic classification, the functional classification 
and the administrative classification. In the classification by type of expenditure, government 
expenditure is classified according to the type and services represented by each expenditure, 
e.g. expenditure on wages, overtime, etc. In the economic classification, expenditure is 
grouped into two categories: (a) expenditure on goods and services, which is current 
expenditure e.g. salaries of civil servants and capital expenditure or expenditure on public 
investment, e.g. expenditure on roads, and (b) expenditure on transfer payments such as 
miscellaneous social benefits. The functional classification groups expenditure by function, 
purpose, government activity (e.g. education, health, social welfare, etc.). Finally, the 
administrative classification groups expenditure by spending body. According to this system, 
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expenditure is classified into Central Government expenditure, Public Legal Entity 
expenditure, Local Government expenses and OKA expenditure.  

 

3. Basic principles of financial management2  

Financial Management in the Public Sector is nowadays a topic that gains interest in literature; 
thus, it is essential in order to cut expenses (Gupta and Verhoeven, 2001; Afonoso et al., 2010; 
Afonso and Alves, 2023). Financial Management leads to a more efficient State and 
Government for efficiency gains (Adam et al., 2011; Dutu and Sicari, 2020; Afonso and Kazemi, 
2017; Antonelli and de Bonis, 2019).   

The management of General Government finances is governed by the following principles of 
financial management:   

a. The principle of sound financial management.  The management of the assets and 
liabilities of General Government entities, which includes the country's natural resources and 
fiscal risks, must be carried out prudently and with a view to ensuring fiscal sustainability.  

i) this means that the means used to implement government policies must be made 
available in a timely manner, of appropriate quality and quantity, with minimum 
budgetary burden and using only the necessary administrative resources.  

ii) the principle of efficiency, according to which the best possible relationship must be 
maintained between the means employed and the results obtained.  

iii) the principle of effectiveness, which monitors the achievement of specific objectives 
and results defined in advance.  

b. The principle of responsibility and accountability.  According to the principle of 
responsibility and accountability, the Government is responsible and accountable to 
Parliament for the management of the public finances of the General Government.   

c. The principle of transparency.  According to the principle of transparency, all officers 
and bodies managing General Government resources have the obligation to ensure timely 
information of an economic or other nature related to the management of fiscal policy so that 
there is public control over the conduct of fiscal policy.  

d. The principle of honesty. According to the principle of honesty, any economic and 
financial forecast provided in any documents or reports prepared in accordance with the 
provisions of law (Law 4270 2014) must be based, to the extent reasonably and practically 
possible, on factual data, on decisions already announced by the Government, on other 
forecasts or estimates considered reasonable, and take into account all eventualities and risks 
which may have significant budgetary implications.   

 

4. Historical legal background Greece  

The first attempt at public accounting management and reporting at parliamentary level is in 
the Constitution of Epidaurus in 1822.3 Then, in 1829, Governor I. Capodistrias founded the 
Accounting and Audit Council, the 4 forerunner of today's Court of Auditors.  Then, during the 
Bavarian occupation, in 1833, one of the oldest institutions of the Greek state, the Court of 
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Auditors, was founded by the Decree of 27 September - 9 October 1833 of the Regency, 
according to the French model of the Cour des Coptes that operated in France since 1808. The 
patenting of El. As a constitutional institution, it is completed by the Constitution of 1952 and 
is maintained in all subsequent Constitutions (F. Spyropoulos 2017) In Article 31 of the current 
Code Dim. Accounting (Law 4270 2014) provides in detail the responsibilities of the Court of 
Audit as the Supreme Fiscal Court of the country. The establishment of the new Greek state 
and the establishment of the institution of drawing up the state budget created the need for 
the establishment of a body responsible for its control  public money.  Thus, in 1842 the 
General Accounting Office of the State (G.L.K.) was established in Greece, which would 
undertake the management of public finances. The first comprehensive piece of legislation on 
public accounting was the famous Law SIB of 1852, drafted on the basis of the corresponding 
French decree of 1838. The original SIB law was in force for more than a hundred years and 
was amended during the dictatorship, in 1969, with Legislative Decree 321 "On Public 
Accounting". The adaptation to the new requirements of the times and economic 
developments such as that of participation in the EU was attempted through Law 2362/1995 5: 
"On Public Accounting, Control of State Expenditure and other provisions", which entered into 
force on 1/1/1996. The legislative targeting, through the new legislation, as recorded in its 
explanatory memorandum, aimed to implement:  a) the rigour and flexibility in the 
procedures for recording appropriations and approving public expenditure, b) the effective 
and effective control of public management, c) the principle of unity in the management of 
the public sector in order to avoid breaking the principle of unity of the budget and d) the 
consolidation of the confidence of citizens and the mandated bodies of the state in sound 
financial management and faster service of those transacting with the State".  The first 
substantial reform of the provisions of Law 2362/1995 took place  in 2006, with Law 3492, 
through which the aim is again oriented towards the successful response to the new 
conditions as well as addressing weaknesses in the public expenditure control system (see 
explanatory memorandum of Law 3492/2006, where its purpose is to ensure sound financial 
management of the budget through the adoption of new methods and  auditing standards 
that would maximise the quality of the audit outcome. However, fiscal developments require 
further and in particular substantial amendments to Law 2362/1995, which are introduced by 
Law 3871/2010: "Financial Management and Responsibility",5 which is voted in the difficult 
period of the already severe economic and financial crisis of the country, that is, when it had 
now joined the European Support Mechanism (ESM).  The breakdown in the confidence of the 
international financial markets, due to the excessive Greek public debt, had already led the 
country to an objective inability to borrow and cover the needs of the Greek state. The 
explanatory memorandum of Law 3871/2010 directly recognizes the chronic pathologies of 
the Greek fiscal audit system and points out, inter alia, "that the state budget is distinguished 
by: 1) continuous expenditure overruns 2) the dispersion of funding to several bodies for the 
same objective, 3) the weakened control mechanism exhausted in the bureaucracy of multiple 
legality checks that; however, they do not safeguard against waste and irregularities." 
Subsequently, in June 2014, Parliament voted in favour of Law 42706: "Principles of financial 
management and supervision (transposition of Directive 2011/85/EU) – public accounting and 
other provisions".  This law repeals and replaces Law 2362/1995, while incorporating into 
national law Directive 2001/85/EU as well as the reform interventions that had taken place in 
recent years in the country, mainly with laws 3871/2010, 4081/2012 and 4111/2013. 
Moreover, closer coordination of the fiscal policy of the eurozone member states is becoming 
a key objective of the new legislation.     At the end of the General Part of the explanatory 
memorandum of Law 4270/2014, the will of the legislator is recorded:  
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"The new institutional framework for fiscal management will equip the Greek public 
administration, and the Ministry of Finance in particular, with the tools that will enhance the 
long-term sustainability of public finances and ensure that citizens' sacrifices have a 
sustainable impact."  

Undoubtedly the influence on the modern formation and development of our country's fiscal 
law that came from Greece's participation in the EU and7 especially the Maastricht Treaty, 
which, as is well known, shaped the legal framework for the establishment of the O. N. Q.   
between EU member states  But also other bodies such as O. The. S. A.8  which have helped to 
shape the control framework for public accounts more through technical assistance. The 
formulation of fiscal law has a direct influence on the formulation of methods and means of 
controlling expenditure, as it is linked to the methodicalness and efficiency required in each 
context.  

5. The types of Financial Control in Greece  

a. With regard to the audit institution  

i. Internal   

ii. External audit  

b. In terms of control time  

i. Superstitious  

Ex ante control is carried out in advance, i.e. it takes place before expenditure is incurred in 
order to act as a deterrent and discourage illegal practices Ex ante control is divided into 
formal and substantive. Ex ante control is exercised at the stage when expenditure is 
committed by the authorising officer concerned, at the stage when expenditure is cleared by 
the D. Y. Q. Q.  of  the General Accounting Office of the State and by the auditor of the public 
treasury before the payment of a payment order for expenses that are not subject to the 
preventive control of the National Accounting Office. Public expenditure for which a regular 
money order has been issued and an  administrative preventive control has been exercised by 
the Public Works Authorities (former Ministry of Public Works) (Law 4270 2014) are subject to 
the ex-ante control of the National Accounting Office  Payroll, due to workload.   

ii. Suppressive  

Ex-post control  is carried out ex post, i.e. after expenditure has been effected, and is intended 
to regularize expenditure incurred by exonerating responsibility or attributing responsibility to 
the institutions which carried it out. The ex-post audit of public expenditure is carried out by 
the competent unit of the Court to which the public accounting officers submit their accounts. 
The audit is carried out after the end of their management and consists of a legality check and 
regularity, but not expediency. The ex-post audit is mainly regular and is carried out in the 
annual and monthly accounts submitted by the accounting officers to the Court. However, 
when circumstances so require, an extraordinary and specific audit may be carried out.     

c. In terms of content  

i. Typical -Compliance  

The formal or conformity check concerns the verification of compliance with the legal 
formalities in the financial management. In other words, it is a question of checking the 
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legality and regularity of expenditure and not of expediency, given that the responsibility for 
checking the necessity of expenditure lies with the authorizing officer.  

ii.  Efficiency  

Known as 'value for money audit' or 'performance audit' in Anglo-Saxon control systems, it is 
an essential complement to traditional financial auditing. Financial control now requires the 
transition to a control system designed to verify the legality and regularity of public 
expenditure on the basis of the principles of economy, effectiveness and efficiency. The 
objective of performance auditing is twofold: a. to provide Parliament with assurance that 
public money is spent wisely, and b. to give the audited bodies valuable advice to improve 
their financial management and to improve their financial management.  the same taxpayers 
who want to know whether their money is being put to good use. This audit examines the 
economy, efficiency or (and) effectiveness of government policies, where public money is 
used. By economics we mean the reduction of costs used for an activity. By efficiency we 
mean the relationship between inputs and outputs in terms of the goods, services and sources 
used to produce them. Finally, the basic methodology of performance control based on the 
Anglo-Saxon model is based on the identification of the issues that will be dealt with in the 
next 2 years based on some criteria such as the strategic importance of the field and the 
impact on citizens. There are four main methodological approaches. 

1. A detailed theory that reaches a series of conclusions without statistical substantiation.  

2. Analysis of tables with questions asked to citizens in relation to the achievement of the 
goals set.  

3. Frequency enumeration with statistical studies.  

4. Analytical inductive reasoning where a particular hypothesis is confirmed or rejected.  

Auditors can also prepare evaluation reports in field investigations with which they 
benchmark with other agencies or countries in the field.  

Table 1 Relationship between performance audit and financial and compliance audit;   

MISCELLANEOUS 
Performance 
auditing 

Financial Control 

Purpose 

Assessment of 
whether 
Community funds 
have been used 
economically, 
efficiently and 
effectively 

Assessment of 
whether the 
financial operations 
have been carried 
out legally and 
regularly and 
whether the 
accounts are 
reliable 

Central Theme 

Policy, programme, 
organisation, 
activities and 
management 
systems 

Financial accounting 
operations and 
basic audit 
procedures 

Academic basis Economics, Political 
Science, Sociology 

Accounting and Law 
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etc 

Methods 
They vary from 
audit to audit 

Standard chassis 

Control Criteria 

They rely more on 
the judgement of 
the auditor. Specific 
criteria for each 
check 

They rely less on the 
judgement of the 
auditor. Standard 
criteria defined by 
the Legislation and 
the relevant 
regulations 
applicable to all 
audits 

Reports 

Special Report 
published on an Ad 
Hoc basis. The 
structure and 
content vary 
depending on the 
objectives. 

Annual Report. 
More or less 
standardized 

 

6. The gaps in the Greek Financial Control System  

Analyzing the above data in combination with the structure and content of the questionnaires 
used by the General Secretariat of the Ministry of Finance for the conduct of the Regular 
Financial Audits (See Annex 1 - Government Gazette 1519/Β/20.04.2020), it becomes clear 
that the audits carried out are unbalanced on the expenditure side with a basic focus on the 
direct form of Financial Risks.  

This approach is indicative of the embryonic level at which the audit culture in the Greek 
Public Sector still stands today and the absence of Coding of Best Practices which could be 
used as a basis for the functional restructuring of the Public Administration and the 
introduction into everyday administrative practice of elements such as KPI'S, cost-benefit 
analysis, etc. which, while considered self-evident in the Private Economy,  however, they are 
almost completely absent from the Public Sector. 

In the Chapters that will follow, we will present you a series of Financial Control Findings, 
common to almost all Public Hospitals, which go beyond the usual practice as they focus on 
case-by-case revenue foregone instead of suppressing expenditure. Furthermore, we will 
attempt to present a different way of presenting and managing the findings within the Audit 
Reports, as it was found that there is a universal demand, from hospitals, for the provision of 
support / guidance services and not just for apportionment of responsibilities. 

7. The Emergency Departments or when the prescription is not self-evident  

Here is an excerpt from an audit report concerning one of the largest Oncology Hospitals in 
the country. 

"As part of our audit work at the Hospital, we conducted an interview with the Head of the 

Emergency Department and were informed that none of the tests performed on patients who 

come to the Hospital On-Call (the Hospital is on call every 4 days exclusively for patients with 

diagnosed neoplasia), is prescribed.  The official explanation given to us is that doctors do not 

prescribe because 85% of patients are eventually ordered to be admitted and therefore tests 
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are covered by the closed hospital. However, this approach is rather simplistic as the tests 

performed in the ED are the ones that with their results determine whether patients need to be 

hospitalized or not. Therefore, the best practice is for doctors to prescribe all the tests 

performed and if the patient is finally admitted to the Hospital, then the ticket is cut and his 

hospitalization begins.  

On this issue, the Director of the Emergency Department issued a relevant Memorandum 

requesting that the above procedures be followed. In our follow-up to this document, we found 

that doctors still did not prescribe the tests. We then informed the Director of the Medical 

Service on the matter and jointly conducted an autopsy in the Emergency Department. There, 

he was informed about this issue by the Nursing Staff of the Department and ordered that all 

examinations performed during on-call duty be collected and that the prescription take place 

the next day with the assignment of the project to a member of the Medical Staff. 

Along with the above, during our visits to the Emergency Department, we found that in the 

Incident Book there were some doctors who systematically did not record the medical 

procedures they performed on patients. This practice has extremely serious consequences for 

the Hospital, especially in the undesirable event that a medical error occurs and a patient dies. 

We informed the Director of the Medical Service about this issue and during the autopsy we 

carried out together, he found it himself and was informed by the Nursing Staff of the 

Emergency Department. In this regard, he instructed him to be informed immediately by 

telephone of any doctor who henceforth refuses to fill in the Incident Book in order to deal with 

the matter personally."  

In this excerpt we have in a few lines the description of two very important Financial Findings, 
the first direct and the second indirect, in particular: 

Finding 1 - The non-prescription of Medical Procedures performed during on-call duty.  

A finding found in almost all hospitals that participated in our research and has a clear and 
immediately measurable fiscal footprint. The examinations performed in the Emergency 
Departments are not prescribed either because there is the false impression that their cost is 
covered by the KEN when the patient is admitted (the main reason in Oncology Hospitals), or 
because there is a large number of emergencies and there is no time and / or staff to perform 
the prescription.  

One will wonder what is the cost of this finding, if we stick to the example of the Oncology 
Hospital mentioned above and accept that each on-call receives 100 patients of which 85 are 
admitted (we simplify the numbers for convenience) and the average cost of tests performed 
before admission (hematology,  axial etc) is even 500,00 € / person, then the financial cost of 
our example amounts to the amount of 85X500 = 42.500 € for each day of on-call or 
3.867.500 € / year.  

Finding 2 - The non-recording of medical procedures in the ED book by some of the Medical 
Staff.  

An indirect fiscal finding that is clearly difficult to assess, but equally important as if this risk 
occurs (the patient ends up and the relatives file a lawsuit against the Hospital), the medical 
staff of the Emergency Department will be on forced holiday for a long time due to the 
conduct of a prosecutorial investigation and disciplinary checks by the Hospital itself. Here the 
cost includes not only the missed medical procedures (those that would be performed by 
doctors who will be suspended), but also the cost of legal/court costs and the cost of any 
compensation that the Hospital will eventually have to pay. 
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8. The Pathology Laboratories when the State sabotages itself. 

a)   

Here is an excerpt from an audit report that concerns a common finding in all Oncology 
Hospitals and Clinics in the country. 

"As part of our audit work at the Hospital, we interviewed the Director of the Pathology 

Department of the Hospital, as well as the member of the Medical Staff who participated in 

the All-day operation of the Laboratory and recorded both the fields of activity in which delays 

are detected, as well as gaps in the operating procedures of the laboratories due to which we 

had revenue losses of hundreds of thousands of Euros for the Hospital. In particular, we 

recorded the following: 

 We found that during the process of performing differential biopsies, multiple 

immune-tissue-chemical tests are performed, which until now are not prescribed, resulting in 

the Hospital losing more than € 500,000 per year (and this amount concerns only the cost of 

outpatient examinations). In order to address this issue, we informed the Governor and 

subsequently issued a Service Note instructing the Medical Service to appoint two Doctors (one 

from the Internal Medicine and one from the Surgery Clinic) to prescribe these tests. 

Furthermore, we have asked the Pathology Laboratory to prepare a document / suggestion 

which will be forwarded through the Administration to the RES and from there to the Ministry 

in order for EFKA to add all immune-histo-chemical markers to the prescribed tests, as so far 

out of the total 180 markers, only 12 have been included and specifically 3 for breast cancer 

and 9 for sarcoma."   

In this finding, it is clear that the problem arises from EFKA's decision not to register all 
immuno-histo-chemical tests in the lists of prescribed tests. The gaps in legislation, the 
frequent changes of laws and the absence of comprehensive policies are some of the biggest 
and most frequently reported problems that every financial controller is called upon to 
manage, indicative of the situation are the following examples which have also been identified 
in almost 100% of the hospitals under control.  

Example 1) The incompatibilities of Law 4270/2014 

Law 4270/2014 is the codification of Public Accounting and is universally applicable to General 
Government bodies, including Hospitals. The Law introduced, among other things, some basic 
principles of organization and control in the bodies and one of them is the complete 
incompatibility between the status of WHO (Head of Financial Services) and the Head / 
Supervisor of the Procurement Department. It is essentially the introduction into Public 
Accounting of the basic principle that the auditee cannot be an auditor at the same time.  

One would have expected that this self-evident provision would have been adopted by all 
Hospitals, however this is not the case in the vast majority of cases and the reason for this is 
that this provision conflicts with the provisions of the Hospital Emergency Services. More 
specifically, in almost all hospitals in the country their Organizations (issued in the form of 
Presidential Decrees) describe a position of Director of Administrative and Financial Services 
who inevitably supervises the Procurement Department or Procurement Office in smaller 
hospitals. This structure is in complete contradiction with the provisions of Law 4270/2014, 
but unfortunately all OEY for Public Hospitals was issued in 2012 – 2013 and since then has 
not been updated, which has led to the above dimension. The few hospitals that have chosen 
to comply with Law 4270/2014 in this field, have by decision of the Board of Directors 
converted their office or procurement department into an independent unit (again separated 
from their Organization). 
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Example 2) The payment of the Unhealthy Work allowance to the executives of the Nursing 
Service. 

 This issue arose from Article 18 of Law 4354/2015 as amended by Article 396 of Law 
4512/2018, Article 7 of Law 4517/2018, Article 101 of Law 4600/2019, Article 68 of Law 
4811/2021, Article 27 of Law 4865/2021 and Article 64 of Law 4915/2022 and currently in 
force (!!!) 

The brief description of the above is that the executives of the Nursing Service of the Hospitals 
(Sector Heads and Director), due to the fact that they perform purely administrative duties 
and do not participate in the treatment of patients, are not entitled to this benefit.  

However, for all hospitals, the above provisions are a dead letter as none of them has 
interrupted the payment of benefits. In fact, even in cases where this finding was recorded in 
the auditors' reports of either the DG or the Court of Auditors, there was still a strong reaction 
on the part of the Institutions and practically non-compliance. 

 

9. Procurement Department, an indispensable survival guide 

This Department is the main checkpoint of any group of Financial Controllers. By its very 
nature, it has great weight in any audit report as it is the largest cost center of any Hospital. 
The main findings we encounter in this section based on the interviews we conducted are the 
following: 

 Inability to plan supplies mainly due to lack of an organized process of budgeting the 
needs of the clinics and departments of the Hospital.  

 Circumvention of the procurement procedures provided for in Law 4782/2021 by 
invoking the urgency of orders. 

 Procurement segmentation  

 Absence of a procedure for justifying the procurement of new materials (feasibility 
study, cost/benefit study and documentation of replacement of existing items).  

The common denominator of all interviews was that hospitals ask for instructions on how to 
handle the above issues (among others).  

One solution that was found to be offered, unfortunately in a small portion of the audits, was 
the recording within the body of the report, of the steps that the Procurement Department 
must follow in each type of procurement process. It may seem simplistic, but the data from 
the follow-up of the Audit Reports showed that the hospitals that received the additional data 
turned it into a kind of check list through which the integrity of the process was checked, even 
if the hospital did not have an Internal Audit unit.  

Here are excerpts from the Audit Report of the Procurement Department of one of the largest 
University Hospitals in the country, which include both the guidelines for drafting Budgeting 
and Procurement, as well as the Legal Definition and Management of the phenomenon of 
Fragmentation.  

Excerpt 1 

The Hospital has a complete list of material with each item having received a specific code and 

in addition, as it emerged from our interview with the Material Management Office, the 

Hospital's Computer System allows the extraction of a consolidated list with the availability / 
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consumption of materials per Clinic or Department. These existing possibilities are proposed to 

be exploited as follows: 

On November 01st of each year, the Material Management Office will print the consumption 

reports of the previous 12 months for all the Hospital's Clinics. Subsequently, the reports will 

be sent to the Directors of the Clinics, who must return them to the Material Movement 

Department by November 15, signed and supplemented with any additional quantities of 

materials they deem necessary for their Units of Responsibility. Subsequently, the Material 

Movement Department will group the orders (by material code) and send the single statement 

to the Budget Department no later than November 30, in order to prepare the Annual Budget 

of the Hospital (on the materials side).  

Any needs for materials that were not ordered in previous years, should be submitted for 

approval through a separate order form in order to go through the evaluation of the 

competent scientific committees and then be included in the budget with a specific service 

note of specifications to accompany them. The whole process must in any case be completed 

by 30 November.  

In the first week of December, the Budget Department sends to the Procurement Department 

the overall Statement with the Requested Materials of all kinds and then the Statement is 

divided from the Procurement Department into 3 parts as follows: 

 

A) Original medicines and other materials with an exclusive supplier. 

The above formulations and materials are grouped by supplier and then the Hospital is 

proposed to proceed with the signing of Framework Contracts with each supplier in order to 

ensure that the specific products will be available to it at the pre-agreed delivery times.  

B) Slow moving and consumption materials with a total value of less than € 30,000 per year.  

The Procurement Department should schedule the conduct of summary tenders (by sending an 

invitation through KIMDIS) for the specific materials.  

C) Fast-moving materials worth more than € 30,000 per year.  

Here, tenders should be scheduled through ESYDIS, the exact number of tenders will be decided 

by the Hospital Administration, but the view of the Control Team is to group by category of 

materials.  

Before the commencement of the above procedure, the Procurement Department must 

(utilizing the statistics of the last 3 years at least), determine the Traffic Speed of each material 

and through it the minimum safety stock it must have so that there is no shortage until the 

completion of the Electronic Tender process. In agreement with the Management, during the 

first year of implementation of the above procedure, small supplies of materials will be made 

to cover the specific stocks and then the safety stock should be included in the annual material 

order.   

Therefore, it is necessary at the beginning of each financial year to plan supplies per 

department and clinic based on the supplies and consumption of previous years (minimum 3 

years) and the needs budgeted for the new one. This planning will be done by the Financial 

Department and specifically the procurement department in cooperation with the individual 

departments. This proposal of the program will be approved by the Financial Management 

and will be communicated to the departments. The aim of the aforementioned procedure is 

the rational execution of the budget of the Municipality, the increase of the efficiency of the 
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department, the acceleration of procurement procedures as well as the avoidance of possible 

partitions.  

Excerpt 2 

As part of our audit work at the Hospital, we first list the procedures for the procurement of 

material that the Hospital should apply under the provisions of Law 4782/2021.  

De minimis procurement procedures   

For contracts below the thresholds, contracting entities may have recourse (According to 

article 126 of law 4782/2021, on the selection of procurement procedures, replacing article 

326 of law 4412/2016):  

 In procedures provided for in Article 263 concerning the selection of contract award 

procedures;  

 In procedures under Article 327 on summary competition (repealed with effect from 

1.9.2021),  

 In procedures relating to public contracts of minor value (Article 327a) and  

 In direct award procedures (Article 328). 

"Public contracts of minor value" means public contracts or contracts the estimated value of 

which is equal to or less than two thousand five hundred (2,500) euros. 

According to article 49 and article 127 of law 4782/2021, articles 117A and 327A are added to 

law 4412/2016 on public contracts of minor value, where it is provided for public contracts of 

minor value, that it is possible not to follow a contract award procedure and payments to be 

executed as payment against a legal tax document, without requiring the issuance of an 

award act or the procedures for the execution of the present by the contracting authority. 

Procurement Procedures by direct award 

Following our audit, regarding procurement procedures, we reviewed cases of direct award 

procurement, in order to examine the compliance with the required safeguards in the 

procurement process and the implementation of the provisions of Law 4782/2021.   

"Direct award" means the contract award procedure with or without prior publicity as 

appropriate, in the context of which contracting authorities/entities award a contract to the 

economic operator of their choice, following market research, in accordance with articles 118 

and 328 of Law 4782/2021. 

Direct Award Procurement requires the following: 

b) According to article 50 of Law 4782/2021, recourse to the direct award procedure is allowed 

when the estimated value of the contract is equal to or lower than the threshold of thirty thousand 

(30,000) euros 

c) The responsible employee of the tenders (categories of materials, sanitary consumables and 

non-consumables, provision of services, maintenance and fuel) either with requests sent by the 

clinics, or from predetermined supplies of the year to be made, starts the tender process.  

d) If there is a Service Note from the Technical Service or the Scientific Council, a decision is taken 

to approve the technical specifications 
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e) If there is none, then the Procurement Department elects a three-member Technical 

Specifications Committee, which drafts if necessary the tender specifications of the material and 

then the decision is made to approve the technical specifications 

f) The amount is blocked by the competent officer of the commitment office.  

g) The feasibility approval that includes the amount and the evaluation committee of the tender 

with its replacements is drawn up and posted on DIAVGIA & KIMDIS 

h) The procurement department prepares the call for expression of interest and then posts the 

invitation in Diavgeia, KIMDIS, the I-supplies program as well as on the Hospital's website. 

i) Offers are sent by suppliers and the supplier is selected  

j) After the adoption of the award decision, the contracting authority shall publish it in KIMDIS, 

in accordance with para. 3 of Article 38 and notify it to the economic operator. Failure to fulfil the 

obligation referred to in the previous subparagraph shall render the contract automatically void. 

Upon notification of the award decision, the contract shall be deemed to have been concluded and 

the signing of the relevant contract shall be deemed to have been concluded. The signing of an 

agreement is required for contracts with an estimated value exceeding the amount of two 

thousand five hundred (2,500) euros, subject to para. 6 of Article 105 on the award and conclusion 

of a contract.  

k) Especially for supply and service contracts related to technical assistance actions of NSRF and 

EEA co-financed programs or other EU or international programs and/or funds, as well as sectoral, 

regional and special programs of the National Development Program (NDP), the above amount is 

set at ten thousand (10,000) euros. 

l) The award decision shall contain at least: 

 the name and contact details of the contracting authority, 

 a description of the subject-matter of the contract and its value, 

 name and contact details of the economic operator to whom the contract is awarded; 

 any other information which the contracting authority considers necessary. 

m)  In the case of public contracts for works, studies and the provision of technical and other 

related scientific services, the successful tenderer shall be selected by decision of the contracting 

authority. The contract shall be concluded with the successful tenderer selected and qualified for 

this purpose and with the necessary expertise 

n) The contract is drawn up and signed.    

Procurement procedures through electronic tenders 

As part of our audit work, we requested a sample of supplies in order to examine compliance 

with the required safeguards in the procurement process and the implementation of the 

provisions of Law 4782/2021.   

More specifically, we requested a sample in order to examine the procedures briefly mentioned 

below: 

a. The procurement officer in charge receives requests sent by clinic departments  

b. Depending on the importance of the supply, it is decided to launch a tender procedure in order 

to receive and evaluate alternative offers from suppliers. 
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c. The Procurement Department elects a three-member technical specifications committee, 

which drafts (if necessary) the technical specifications of the material. 

d. The amount shall be blocked by the competent officer of the Commitments Office.  

e. The feasibility approval that includes the amount and the evaluation committee of the 

competition with its replacements is drawn up and posted on DIAVGIA. 

f. The Procurement Department shall draw up the call for expressions of interest. 

g. The invitation is posted on ESIDIS (amounts over 30.000€). 

 Offers are sent by suppliers. 

 The evaluation committee shall open tenders. 

 The lowest bidder is selected. 

 The decision to award the project is issued by the procurement department. 

 The contract shall be drawn up and signed. 

According to article 36 of Law 4412/2016, as amended by article 4 of Law 4782/09.03.2021, 

contracting authorities are obliged to use ESIDIS at all stages of the public procurement 

procedure of this law, with an estimated value exceeding thirty thousand (30,000) euros, with 

the exception of the procurement procedure provided for in article 128,  on the award of 

specialized services (consultants, experts) for the design and execution of public works 

contracts and works concessions.  Also, according to article 38 of Law 4412/2016, as amended 

by article 6 of Law 4782/09.03.2021, the Central Electronic Register of Public Contracts 

(KIMDIS), established by article 11 of Law 4013/2011 (A' 204) and operating at the General 

Secretariat for Public Administration Information Systems of the Ministry of Digital 

Governance, has as its object the collection,  the processing and publication of data relating to 

the contracts referred to in this Book, which are concluded in writing, orally or by electronic 

means by contracting authorities and CSDs, with an estimated value exceeding two thousand 

five hundred (2,500) euros and regardless of the award procedure.  Electronic data of the 

following stages shall be entered in KIMDIS by the contracting authorities and CSDs for all 

contracts referred to in para. 1: 

A. primary and approved requests, i.e. commitment decisions and decisions of the body 

responsible for freezing credit; 

B. the invitation, notice and notice, as appropriate; 

C. the award or award decision, as well as the purchase order referred to in para. 12 of 

Article 118a on direct award through electronic marketplace systems, 

D. of the agreement, and 

E. the money order or any other document corresponding to it for entities that do not fall 

under Law 4270/2014 (A' 143). 

Extract 3 

For the understanding of the concept of segmentation, we quote an excerpt from GUIDELINE 

25 EADISY. 

GUIDELINE 25 E.A.A.DI.SY. 

A. 5 "Artificial" segmentation 



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[98] 

 

A.5.1 Concept of unauthorized (artificial) segmentation 

The term "artificial splitting" means the artificial allocation of a single contract into smaller 

contracts, awarded through separate procedures, in such a way as to avoid the application of 

the provisions of Law 4412/2016 (and especially those transposing provisions of Directive 

2014/24/EU, the non-application of which constitutes a direct violation of provisions of EU 

law). 

This also applies in order to avoid the application of purely national provisions relating to 

public procurement, which should be applied on the basis of their total estimated value of the 

split contract. 

Indicatively, the following provisions of Law 4412/2016 are mentioned: 

- provisions transposing corresponding provisions of the Directive, in particular those relating 

to publicity and transparency (e.g. Article 62 et seq. on the obligation to publish notices and 

contracts awarded to the Publications Office of the Union; 

(TED) and Articles 27-31 on compliance with deadlines, where applicable, for the submission of 

requests for participation/tenders), 

- regarding purely national regulations of Law 4412/2016, in particular those concerning the 

applicable award procedure (e.g. choice of direct award procedure or summary tender 

procedure instead of conducting a single tender through ESIDIS, non-verification of mandatory 

exclusion reasons, due to the allocation of a contract to contracts with a value of less than 

2.500,00 euros). 

Furthermore, the contracting authority could be checked for "artificial" segmentation with 

regard to national regulations other than Law 4412/2016 that impose obligations depending 

on the value of the contract, such as the obligation to carry out a pre-contractual audit by the 

Court of Auditors, the obligation to give the assent of EADISY in case of recourse to negotiation 

procedures, the obligation to control the nomination of shares 

The methods of calculating the estimated value of the contract, described in the individual 

provisions of Article 6 of Law 4412/2016, aim precisely to ensure the implementation of the 

provisions of the law and especially the provisions of the Directives incorporated into it, and to 

prevent their circumvention. 

In particular, the principle of prohibition of 'artificial' division of contracts is embodied in para. 

3 of Article 6, which stipulates that the choice of the method used to calculate the estimated 

value of a contract shall not be made with a view to avoiding the application of any provision 

of this Law, and that the contract shall not be divided in such a way as to avoid the application 

of any provision of the law, unless justified by objective reasons. 

This means that it is forbidden to 'artificially' allocate a contract to smaller quantities or 

several categories and then to carry out several awards separately, on the basis of the partial 

value instead of the total value of the contract, thereby infringing the obligation to call for 

tenders, a fundamental rule of public procurement law. 

Important indications for the existence of a single work/supply/service and, by extension, the 

obligation to take into account their value for the announcement of either a single tender 

procedure or several stand-alone tenders, based on their total estimated value, are: 

- the similarity of the notices, 

- the simultaneous initiation of the procedure for the contracts in question, 

- the economic and technical operation of the outcome of the work, 
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- service work for a similar purpose, 

- work carried out within a specified time frame, 

- the unity of the geographical context in which procurement procedures were initiated. 

Please note that the CPV code is a simple indication, which is not sufficient in itself to prove the 

existence of a single work/supply/service. 

In particular, with regard to supply contracts, it should be noted that, according to the case-

law, the concept of 'similar' or 'similar' goods is derived from the lessons of common 

experience, transactional concepts, and fundamental criteria in that affirmation are their 

nature, object and functionality, which place them in identical or similar categories of goods 

belonging to a broader category (genus category20). It should be noted that the way credits 

are allocated per CSR charged with corresponding subcodes does not affect the concept of 

"similar" or "similar" goods and, consequently, the obligation of contracting authorities to take 

into account the total expenditure of the goods (cf. HS IV Tm. 8/2007). Consequently, a crucial 

element for the diagnosis of the unlawful allocation of a contract is not the credit approved in 

the relevant CSE or ALE, the allocation of which is uncertain, but the expenditure incurred to 

cover the respective annual needs of the contracting authority in identical or similar materials, 

services and works, possibly in several K.A.E. / ALE. 

Conversely, it is clear that, in the case of contracts for non-similar supplies, services or works, 

separate award procedures may be carried out, applying the rules governing each contract, 

depending on its value. Furthermore, it is clear that it does not constitute an artificial split, as 

described above, and it is therefore permissible to carry out separate award procedures for 

individual lots of identical or similar physical subject-matter, provided that the contracting 

authority complies, in each of the separate procedures, with the rules required by the total 

value of all the individual procedures. 

As regards, in particular, public works contracts, operational criteria shall be used in order to 

determine whether one or more subprojects form part of a single project, completed in all 

respects and ready to be used for the purpose envisaged by the contracting authority, in 

particular the location of the project, the unity of the geographical context, the type of works 

required for the construction of each of these works,  the simultaneous award of the 

construction of the partial works, the simultaneous initiation of the procedure of most 

contracts, the similarity of the studies and the duration of their construction 

In conclusion, in order to establish the impermissibility, i.e. the "artificial" division of a 

contract, it is usually necessary to combine more elements-indications than the above. In any 

case, these elements-indications should lead to the conclusion that the contracting authority 

proceeded to the split, in order to avoid the application of specific provisions-obligations 

required by the provisions of Law 4412/2016, or other national legislation, without the 

existence of objective reasons. 

 

10. Conclusions 

In the conclusions of the study regarding Financial Audits in Greek Hospitals, several key 
points can be expanded upon: 

1. Thinking and Acting Outside the Beaten Track Procedure: Audit teams conducting 
financial audits in Greek Hospitals need to go beyond the conventional procedures followed 
by entities like the Directorate General (DG). By adopting an innovative and proactive 
approach, they can develop an effective control plan that goes beyond traditional methods. 
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2. Perspective of an Internal Auditor: To enhance the effectiveness of financial audits, 
the audit teams should adopt the perspective of an internal auditor. This involves combining 
elements of Compliance Audits, Expost Audits, and Performance Audits, along with the use of 
classic questionnaires. By incorporating these different dimensions, a more comprehensive 
assessment of financial operations can be achieved. 

3. Mapping the Trading Field and Cost & Revenue Centers: The audit teams' objective 
should be to identify and map the entire trading field of the agency, including all cost and 
revenue centers. This entails conducting a thorough examination of financial transactions and 
processes within the organization to ensure transparency and accountability. 

4. Avoiding a Dogmatic Approach: It is important for the audit teams not to have a rigid 
or dogmatic approach to the current institutional framework. The study highlights that 
sometimes the existing framework itself can lead to fiscal aberrations. Instead, the audit 
teams should critically evaluate each process in terms of its correctness and effectiveness, 
with the aim of identifying areas for improvement and rectification. 

5. Utilizing Tools like the Financial Risk Map: The study suggests that audit teams should 
ideally employ tools such as the Financial Risk Map, which has been deemed necessary by the 
Court of Auditors since 2020. However, it notes that the current level of compliance with this 
requirement is below 20%. By utilizing such tools, the audit teams can enhance their ability to 
identify and address financial risks, thereby improving the overall effectiveness of the audits. 

By implementing these expanded approaches and strategies, financial audits in Greek 
Hospitals can become more comprehensive, proactive, and effective in ensuring fiscal control 
and accountability within the healthcare sector. 
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Abstract 

Consumers’ experiences are important in their evaluations of brands. Previous research shows that 
brand experience has a positive influence on brand knowledge, brand satisfaction, brand loyalty, 
brand personality, word of mouth and revisit intention. A critical question for brand managers, 
therefore, is how to stimulate brand experiences. Identifying relevant antecedents of brand 
experience, or moderators of the impact of brand experience on consumer evaluation, may give us 
more insight into how to strengthen a brand’s position in the marketplace. This paper contributes to 
the literature in two ways, firstly by showing how brand experiences impact brand attitude and word 
of mouth regarding a brand in the winter sports industry and secondly by showing how one variable, 
environmental concern, moderates the effect of brand experiences on brand attitude and word of 
mouth in a sports segment context. The research context is the Norwegian ski brand SGN skis, which 
focuses on touring- and freeride skis. Quantitative data were collected through an online survey sent 
to a sample of SGN’s customers. In total, there were 386 responses, which were analysed and 
processed using SPSS software. The survey results confirm that, for SGN skis, the sensory, affective, 
behavioural and relational experience dimensions positively and significantly impact brand attitude 
and word of mouth. However, the cognitive dimension has a negative impact on brand attitude. The 
results also show that environmental concern moderates two of the relationships: firstly, between the 
affective dimension and brand attitude, and secondly, between the relational dimension and word of 
mouth. 
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Abstract:  
In recent decades, Portugal has suffered immense damage resulting from forest fires, which have 

caused trauma to populations living close to forest areas and led to the issuance of legal diplomas 

with preventive measures for cleaning rural spaces and the more restricted use of fire. The attribution 

of the origin of some forest fires to the launching of pyrotechnic articles resulted in the publication of 

legislation that came to prohibit the launching of lit fuse balloons and any type of rockets during the 

critical period (July 1st to September 30th), and imposed that in all rural spaces the use of fireworks 

and other pyrotechnic articles is subject to prior authorization from the respective municipal council 

(Decree-law n.º 124/2006). Due to the increased risk of fire during the critical period, the entities in 

charge of authorizing fireworks take refuge in civil protection alerts to prohibit the use of any 

pyrotechnic displays during the critical period (Diário de Notícias, 2018). This situation has led to an 

ever-decreasing number of pyrotechnic displays at festive events, with the loss of the show 

transmitted by fireworks, breaking with tradition, thus reducing the number of public and consequent 

loss of income associated with tourism. It has also been causing the strangulation of the economic 

activity of the pyrotechnics sector in Portugal, whose period of greatest demand coincides with the 

summer, leading in recent years to a reduction in the number of companies and pyrotechnic 

professionals in activity. 

In order to face the restrictions imposed by the legislation and the difficulties in obtaining 

authorization from the municipalities during the critical period, pyrotechnic companies began to use 

devices for launching pyrotechnic articles in the form of a tube, which guarantee a low dispersion of 

potentially incandescent particles. In addition, the Public Security Police (PSP) produced technical 

standards aimed at users of pyrotechnic articles with rules on places of use, assembly of devices, size 

of security areas and security and emergency plan (Ministry of Internal Affairs, 2018). Despite these 

measures, in recent years some Inter-Municipal Communities (CIM) have unanimously decided not to 

authorize the use of fireworks or other pyrotechnic articles in rural spaces during the critical period 

(Notícias de Viseu, 2020; Bairrada Informação, 2021), disregarding the technical conditions, typology 

of pyrotechnic articles, degree of cleanliness of the launch site envelope, means of preventing and 

fighting fire present. These prohibitions are specific to mainland Portugal and usually occur in many 

places, which leads to questioning the grounds for decisions, when, for example, it is a question of 

beaches, rivers, lakes or areas with very little or no vegetation around the required security area. 

When there are only very low flammable materials around the launch site or the residues of 

pyrotechnic articles are of very low dispersion, it is acceptable to assume that the fire risk (IR) 

attributed to the launching of pyrotechnic articles is very low (Reis et al., 2019). In order to 

demonstrate that the launching of pyrotechnic articles can be carried out without IR, as long as the 
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recommended safety distances are safeguarded, the Association for the Development of 

Aerodynamics (ADAI) carried out a study in 2019 with the purpose of determining the ignition on the 

ground generated by residues from launching pyrotechnic articles (Reis et al., 2019). In that study, 

statistical data of forest fires recorded in the database of the Institute for the Conservation of Nature 

and Forests (ICNF) within the period between 2003 and 2018 were analyzed, identifying the number 

of occurrences and burned area attributed to the use of pyrotechnic articles, having been concluded 

that since 2006 the number of occurrences has been less than 1% of the total number of cases, 

standing at an average of 0.5% and the number of burned areas, in the same period, has been less 

than 0.5%, with the exception of year 2015. 

This article aims to assess the perception that professionals and the different entities involved in the 

authorization and licensing of fireworks displays have about the risk of fire in rural areas attributed to 

the use of pyrotechnic articles. In order to allow an understanding of the involvement of the different 

entities in decision-making, an analysis is made of the legislation applicable to the use of pyrotechnic 

articles, as well as that relating to the defense of the forest against fires and management in 

prevention, self-protection of people and infrastructures and decision support mechanisms in the 

device for combating rural fires. To assess the perception of the different official entities and 

pyrotechnic companies about the risk of fire in rural areas attributed to the use of pyrotechnic 

articles, questionnaires were carried out. 

During the critical period, most municipalities consider the presence of firefighters essential during 

the fireworks display. The security forces (GNR and PSP) attribute the majority of fires caused by 

pyrotechnic articles to the negligence of users and consider that the population is not properly 

informed and aware of the risks of rural fires resulting from the inadvertent use of pyrotechnic 

articles. However, they admit that the use of over-the-counter pyrotechnics by consumers without 

specialist knowledge will not increase the risk of rural fires. A review of the model for classifying fires 

attributed to the use of pyrotechnic articles is considered necessary, as well as the training of staff 

who monitor the processes, whether for licensing or investigation of rural fires attributed to 

pyrotechnics. The authorities shown a reasonable perception of the risks of rural fires in the use of 

pyrotechnic articles, but there is a need to raise the population's awareness of these risks. 
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Abstract 
The purpose of the paper is to compare the environmental legislation of three countries, Greece -UK-
USA, from the aspect of Sustainability/Green Accounting. Furthermore, it aims at highlighting the gaps 
that Directive (EU) 2022/2464 is expected to fill, since it applies not only to EU companies but also to 
branches of a non-EU company, based in the EU. Given the fact that environmental costs have been a 
central issue of environmental laws and policies throughout the world, this study investigates the 
magnitude of the environmental burden from food service waste in Greece, the UK and the USA, by 
developing the regulatory framework for Sustainability/Green Accounting in the above countries, as 
well as the extent of the implementation of Directive (EU) 2022/2464 in the EU and non-EU 
countries.– The authors compare the 2021 Annual Reports of three major food service companies, 
each one representative of their country (Goody's S.A of Greece, Greggs plc of the UK and McDonald's 
Corporation of the USA). The authors’ aim is to investigate how these three -dominant in their 
countries- companies reflect their environmental costs in their Annual Reports and, thus, how they 
inform stakeholders about them. The findings reveal that, despite the vast scope of environmental 
regulatory frameworks in all three countries, there are gaps in their legislations, which Directive (EU) 
2022/2464 comes to fill even globally. However, until this Directive is transposed into EU Member 
States' national laws (by 06 July 2024) companies choose different ways of disclosing their 
environmental performance (e.g., Carbon Disclosure Project – CDP score). Since no other similar study 
has been previously carried out either at national or international level, through this paper the 
authors attempt to shed light upon the weaknesses of national environmental legislations. Based on 
the Annual Reports of three dominant food service companies at national level, the authors ascertain 
the companies’ compliance with their national environmental legislation. However, it is shown that 
the lack of standardization and universally accepted principles, make it difficult for stakeholders to 
make reliable and objective comparisons, and, consequently, sound decisions. This gap is expected to 
be gradually filled for European companies by Directive (EU) 2022/2464 through the development of 
environmental standards. 
 
Keywords: environmental laws, Greece, UK, USA, Directive (EU) 2022/2464, food service companies, 

food service waste, sustainability/green accounting. 

 

 

 
1. Introduction 

Total food waste is of concern for the global community since, according to the Food Waste Index 
Report 2021 (Forbes et al., 2021), food waste from households, retail stores and the food service 
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industry amounts to 931 million tonnes per year. Consequently, not only do countries incur huge costs 
annually, but the environment also bears the greatest burden of food waste. 
 
As a result of the interest in environmental protection, countries adopt laws and issue sustainability 
standards developed by non-profit organizations (e.g., SASB). Thus, it is observed that each company 
talks about its environmental costs by obligatorily adjusting its financial statements to the laws of its 
country, while voluntarily choosing the use of sustainability standards of non-profit organizations. 
 
In order to avoid heterogeneity in the comparison of sustainability reporting among companies, the 
European Parliament and the Council of the European Union have adopted Directive (EU) 2022/2464 
on sustainability reporting. Their aim is the universal use of sustainability standards by companies, 
through the incorporation of Directive (EU) 2022/2464 into the laws of EU member states. 
 
Therefore, this paper investigates whether three major food service companies (Goody's (Gr), Greggs 
(UK) and McDonald's (USA)) could provide homogeneous information to interested parties in their 
respective countries. These companies have been selected as representative of an EU-country 
(Greece), a non-EU country (UK) and a third country in a different continent (USA).  
 
In addition, Directive (EU) 2022/2464 may be applied (subject to certain conditions) to those non-EU 
companies that have a subsidiary or branch in an EU Member State. However, it exempts the parent 
from this obligation only when its group-level reports contain sustainability information in accordance 
with equivalent sustainability reporting standards. Therefore, it would be interesting to investigate in 
the future, whether Directive (EU) 2022/2464 will eventually apply to companies outside the EU, since 
it states that it will exempt the parent from sustainability reporting by accepting standards that are 
considered equivalent. 
 

2. Food waste in Greece, the UK and the USA 
According to Eurostat, the total food waste estimated in 2020 at EU level reached almost 59 million 
tonnes of fresh mass. Household food waste accounted for more than 31 million tonnes of fresh mass 
(53% of the total), while processing and manufacturing accounted for almost 12 million tonnes of 
fresh mass (20%). Restaurants and food services with over 5 million tonnes (9%) were in the third 
place, while retail and other food distribution sectors came last, with over 4 million tonnes and a 
share of 7% (Eurostat, 2023b). 
 
The following Figures 1 and 2 present the quantities of food waste reported by EU countries for year 
2020. It is shown that the EU is in the lead, with 58,512,559 total tonnes of fresh mass, with food 
services waste at 5,275,265 tonnes. In terms of countries, Germany is in the first place in both fresh 
mass (10,922,321 total tonnes) and food services waste (1,860,980 tonnes). France is second with 
9,000,000 total tonnes of fresh mass on food waste, but also with food services waste being low, at 
1,096,000 tonnes. On the other hand, while Greece is in eighth place with 2,048,189 total tonnes of 
fresh mass, in terms of food services waste it is in fourth place with 220,032 tonnes (Eurostat, 2023a).  
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 Figure 1: Total food waste and food waste prevention per country in tonnes 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Food waste of restaurants and food services per country in tonnes 
 
However, according to Figures 3 and 4, food waste in kilograms per capita places Greece in a higher 
position. Specifically, Cyprus is first in total food waste measured in 2020, with 397 kg per inhabitant, 
second Belgium with 250, third Denmark with 221, and fourth Greece with 191 kg per inhabitant, far 
exceeding the 131 kg of the European Union. In addition, in terms of food waste in food services, 
Malta ranks first with 45 kg per inhabitant, while Greece, from seventh place with 21 kg per 
inhabitant, is once again in a higher position than that of the United Europe (12 kg per inhabitant) 
(Eurostat, 2023a). 
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Figure 3: Food waste and food waste prevention per country in kilograms 
 
 

 
 
Figure 4: Food waste of restaurants and food services per country in kilograms 
 
 
In addition, according to the Food Waste Index Report 2021 (Forbes et al., 2021), it is estimated that 
people in Greece produce 142 kg of household food waste per capita per year, placing the country 
first among European countries and third among all the countries in the world.  
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On the other hand, the UK (in the 127th place) and the US (in the 205th place) produce 77kg and 59kg 
per capita per year, respectively, according to Figure 5. 
 
 
 

 
Figure 5: Household food waste estimate (kg/capita/year) 
 
 
As we see in Figure 6 below, regarding annual tonnes of household food waste, the U.S. produces 
19,359,951 tonnes per year, making it the fifth-largest producer of food waste in the entire world. The 
United Kingdom is in 23rd place with 5,199,825, while Greece is in 66th place with 1,483,996 tonnes 
of household food waste per year (Forbes et al., 2021). 
 

Figure 6: Household food waste estimate (tonnes/year) 
 
Additionally, as shown in Figure 7, according to the Bureau of Labor Statistics, food waste comes first 
from America's homes (43%), then from restaurants, grocery stores and food service companies 
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(40%), then from farms (16%) and finally from manufacturers (1%), where too much food is produced. 
Furthermore, the average American household spends more than $3,000 per year on food at 
restaurants, which leads the restaurant industry to spend about $162 billion annually on food waste 
(Food Waste in America in 2021). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Source of food waste 
 
 
The production of 199,100 tonnes of food waste each year of UK restaurants costs £682 million per 
year (Murphy, 2021). However, in Greece, no data were found to measure food waste, despite the 
publication of the new NWMP (Ministry of Environment and Energy, 2022). 
 
 

3. The regulatory frameworks for sustainability / green accounting in Greece, the UK and the 
USA 

 
Greek legislation 

Provisions concerning environmental management have been issued in Greece since 1986 (Law 
1650/1986). Essentially, with Law 4403/2016, adapted to Directive 2013/34/EU, but mainly with Law 
4548/2018, large SAs (sociétés anonymes, anonymous companies) began to take their environmental 
costs seriously into account. In particular, companies are required to include a non-financial statement 
in their management report, the information of which describes, among other things, the impact of 
their environmental activities. Companies are also required to prepare a corporate governance 
statement. 
 
Subsequently, by Law 4706/2020, following the transposition of Directive (EU) 2017/828 into Greek 
legislation, each company is obliged to include its sustainable development policy in its operating 
regulations, as well as the corporate governance code it has adopted and applies. 
 
For this reason, the Hellenic Corporate Governance Code 2021 (Hellenic Corporate Governance 
Council, 2021) was issued, according to which companies are obliged to include a corporate 
governance statement in a special section of the annual management report, which contains 
information on the sustainable development policy (Environmental, Social, Governance – ESG). In 
addition, the standards used to disclose such non-financial information shall be reported. 
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Furthermore, the Greek Sustainability Code 2020 (Network of Responsible Organizations & Active 
Citizens, 2020) is linked to the corresponding European one (The Sustainability Code) and is based on 
international reporting standards (Global Reporting Initiative, United Nations Global Compact, OECD 
Guidelines for Multinationals, EFFAS, EMAS) and management systems, already applied by 
Organizations (such as ISO 26000, 9000, 14000). 
 
Finally, the Athens Stock Exchange has published the "ESG Reporting Guide 2022" (ATHEX Athens 
Stock Exchange, 2022), which is based on the main global reporting frameworks, such as the 
Sustainability Accounting Standards Board (SASB), which identifies ESG issues for each sector. In 
addition, the Guide lists a number of suggested indicators, based on reporting frameworks such as the 
Global Reporting Initiative (GRI), the Carbon Disclosure Project (CDP), etc. 
 
UK legislation 

In the United Kingdom, the first environmental protection provisions were adopted in 1985 (Public 
General Acts 1985 chapter 48, 1985). Recently, with the Environment Act of 2021 (Public General Acts 
2021 chapter 30, 2021), the Environmental Protection Bureau is established, in order to contribute to 
the protection and improvement of the natural environment. This law, among other things, refers 
mainly to the recycling of household and industrial waste, to the prevention of environmental 
protection, to the sanctions for non-compliance with the regulations of the law, while great emphasis 
is placed on the granting of planning permission aimed at the biodiversity gain. 
 
However, according to Richardson and Forson (2023), the UK's environmental, social and governance 
("ESG") regime is characterized by a heterogeneity of laws and regulations, consisting of both 
domestic and European Union legislation. 
 
For example, it is the Financial Reporting Council (FRC) that defines the UK Corporate Governance and 
Management Codes as well as UK standards for accounting work. Notably, the UK government 
introduced new legislation in 2018, requiring the largest private companies to report on their 
governance policy. Therefore, the FRC published UK Corporate Governance Code 2018 (UKCGC), 
which applies from the date on which a company is premium listed in the London Stock Exchange 
(Financial Reporting Council, 2018). 
 
Moreover, in 1992, retailers in the UK founded the British Retail Consortium (BRC), a trade association 
which includes nine standards in various sectors in retail and manufacturing. One of the most 
important standards is the BRC Global Standard for Food Safety in 1998 (Estrellas, 2022). Today, 
businesses are setting a world-leading industry ambition to achieve net zero emissions through the 
BRC's Climate Action Roadmap, in order to play an important role in tackling the climate crisis (BRC, 
2021). 
 
On the UK government side, the Department of Environment, Food & Agricultural Affairs (DEFRA) is a 
ministerial department, supported by 34 agencies and public bodies, with the aim of developing a 
green economy and protecting the environment. Among its priorities are the improvement of the 
environment, the reducing greenhouse gas emissions, etc. (DEFRA, 2023).  
 
In addition, as of April 6, 2022, Regulations came into force, according to which the company's 
strategic report must include a statement of non-financial and sustainability information, which must 
contain the company's climate-related financial disclosures, i.e what governance arrangements the 
company applies and how it follows them, in assessing and managing climate-related risks and 
opportunities. These regulations are required by commercial, banking and insurance companies, that 
meet various requirements and employ more than 500 employees (Statutory Instruments 2022 No. 31 
Companies, 2022). 
 



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[113] 

 

U.S. Legislation 

In the U.S, the Environmental Protection Agency (EPA) was established in 1970 and the first National 
Environmental Policy Act passed (NEPA, 1970). Since then, the EPA has issued laws and Executive 
Orders to protect the environment as well as public health. 
 
Most recently, the Inflation Reduction Act of 2022 (Public Law No. 117-169, 2022) is the most 
important climate legislation in U.S. history, as through funding, programs and incentives, it seeks a 
faster transition to a clean energy economy, with the potential to reduce greenhouse gas emissions 
nationally by 40% by 2030. 
 
As the US has not adopted a corporate governance code for US companies, corporate governance 
matters are covered in state and federal laws, regulations and listing rules (Gregory and Holland, 
2022). 
 
Therefore, the development and maintenance of standards arose in 2011 from the foundation of the 
Sustainability Accounting Standards Council (SASB), a non-profit, independent organization. Its goal is 
to develop and maintain industry-specific standards by helping businesses disclose important financial 
and sustainability information to stakeholders (SASB, 2023). 
 
Eleven years later (01/08/2022), the organization integrates with the IFRS Foundation to create the 
International Sustainability Standards Board (ISSB). This Board includes ESG (environmental, social and 
governance) disclosures related to financial performance across 77 different industries. In addition, 
the ISSB encourages investors and businesses to continue using the SASB Standards until the IFRS 
Sustainability Disclosure Standards replace the SASB Standards (SASB, 2023). 
 
Indeed, interest in SASB Standards has increased with 1.3M downloads in 170 countries. Businesses 
and investors around the world use the SASB Standards to best identify, manage, and disclose 
financially significant sustainability risks and opportunities which they cope with (SASB, 2023). 
 
Investors are interested in assessing how companies manage environmental, social and governance 
factors that also affect their financial performance. However, historically investors have not had 
access to the comparable and standardized data they need to inform their decisions (SASB, 2023). 
 
This role was assumed by SASB Standards, which allow sustainability considerations to be integrated 
into investment and management decisions across global portfolios and asset classes. Also, through 
accounting metrics (quantitative or qualitative), technical protocols, and more, SASB Standards 
provide investors with comparable data that feeds into the data and analytics ecosystem (SASB, 2023). 
However, the use of the SASB standards tool is at the choice of companies as long as the country's 
legislation does not require their application. 
 
Consequently, it can be assumed that the development and adoption of Directive (EU) 2022/2464 by 
the European Parliament and the Council of the European Union came as an answer to the variations 
of national laws on the implementation of green accounting and the voluntary use of sustainability 
standards by companies e.g., SASB standards. The purpose of the Directive is for companies to report 
on sustainability through a coherent basis in the form of sustainability reporting standards. 
 

4. Directive (EU) 2022/2464 and the scope of its application 
Initially, Directive 2014/95/EU required companies to disclose information on environmental matters, 
among other things. This information, due to the economic importance it acquires, is called 
"sustainability" information, instead of the inaccurate term "non-financial information". In recent 
years, the investment community has increasingly asked companies to report sustainability, which 
can, among other things, help improve companies' reputation. 
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Subsequently, on 17 June 2019, the European Commission issued guidelines on reporting climate-
related information. However, because they were optional, their implementation or not was at the 
discretion of the companies. In addition, a European Commission audit (on 21 April 2021) found that 
many companies do not disclose essential sustainability-related information, but rather display a false 
green identity instead. 
 
It is for these reasons that it was considered necessary to establish mandatory common sustainability 
reporting standards to ensure that information is comparable, such as financial information, and that 
all relevant information is made public, ensuring “harmonized sustainability reporting across the 
Union” (Directive (EU) 2022/2464, p. 26). 
 
Most recently, on 14 December 2022, the European Parliament and the Council of the European 
Union adopted Directive (EU) 2022/2464 on sustainability reporting. According to this Directive, as 
well as Directive 2013/34/EU, all companies (except micro companies) whose securities are traded on 
a regulated market in the Union, are required to submit sustainability information. 
 
In particular, companies’ sustainability reports shall include information on their plans to limit global 
warming, greenhouse gas emission reduction targets, as well as details on whether those targets are 
based on science-based evidence. Furthermore, the sustainability reports shall include indicators 
related to the disclosures of the above data, while it is considered necessary to describe the roles of 
the bodies related to sustainability issues, as well as their experience and skills for these roles. 
 
In addition, the structure and presentation of the information to be reported by companies is 
determined on a case-by-case basis by sustainability reporting standards. These are to be adopted by 
the Commission by 30 June 2023, and reviewed every three years, taking into account developments 
in relation to international standards. Sustainability reporting standards "ensure the quality of 
reported information by requiring it to be understandable, relevant, verifiable, comparable and 
presented accurately" (Directive (EU) 2022/2464, p. 51). Sustainability reporting standards also specify 
the information companies must disclose on: environmental factors (e.g., resource use and circular 
economy), social factors (e.g., gender equality) and governance factors (e.g., anti-corruption). 
 
Furthermore, under Directive (EU) 2022/2464, it is appropriate to impose an obligation on small and 
medium-sized companies listed on a regulated market in the Union to disclose sustainability-related 
information, in order to ensure investor protection. Consequently, it allows such companies to “report 
in accordance with standards that are proportionate to their capacities and resources and to the scale 
and complexity of their activities” (p. 21), with a date of application of 1 January 2026. By contrast, 
small and medium-sized companies which do not have securities listed on a regulated market in the 
Union, may choose to use those standards voluntarily. 
 
However, Directive (EU) 2022/2464 presents an innovation, which is as follows: “Third-country 
companies carrying out a significant activity on the territory of the Union should also be required to 
provide sustainability information, in order to have a level playing field with companies active in the 
internal market” (p.20). Consequently, even third-country companies are obliged to apply this 
Directive under certain circumstances. 
 
Also, this information should be in accordance with sustainability reporting standards approved by the 
Commission or equivalent sustainability standards used by third country issuers. 
 
Impact on Greek territory 

Until the completion of the article (May 2023), the transposition of this directive into Greek law has 
not taken place. Moreover, Member States can bring into force the provisions of this Directive until 6 
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July 2024, while at the beginning of that year large companies as well as parent companies, i.e., with 
an average number of 500 employees, must comply. 
 
Impact on the territory of the United Kingdom 

Regarding the United Kingdom, although the country has left the EU on 31 January 2020, the Directive 
(EU) 2022/2464 on Corporate Sustainability Reporting Directive (CSRD) may affect companies 
incorporated in the country due to its implementation outside its territory. 
 
Impact on U.S. territory 

Directive (EU) 2022/2464 on Corporate Sustainability Reporting Directive (CSRD) will affect not only 
EU-based companies, but also all companies with significant operations in EU jurisdictions, including 
US-based companies with just one subsidiary or branch in the European Union. This means that a US 
company with significant operations in the European Union will, in fact, have to provide the 
information that will be included in a published sustainability report covering all its activities, including 
its activities in the EU and beyond. The European Council still has to decide on the equivalence of 
sustainability reporting standards to be used by non-EU companies, such as US parent companies 
(Sullivan et al., 2023). 
 
Therefore, the non-EU ultimate parent company will have to provide aggregated information in the 
sustainability report, while its subsidiary or EU branch will be the one to provide the necessary 
information for the issuance of the report and will be the one to publish the sustainability report of 
the parent third country. 
 

5. Sustainability reporting standards 
According to Directive EU 2022/2464, in adopting the standards, the Commission takes into account, 
among other things, global standard-setting initiatives for sustainability reporting, as well as existing 
standards and frameworks for natural capital accounting, for greenhouse gas accounting, responsible 
business conduct, etc.  
 
In order not to disrupt companies already reporting sustainability information, sustainability reporting 
standards should consider existing sustainability standards and frameworks, such as the Global 
Reporting Initiative, the Sustainability Accounting Standards Board (SASB), the International 
Integrated Reporting Council (IIRC), the International Accounting Standards Board, etc. In addition, 
they should also take into account internationally recognized principles and frameworks on 
responsible business conduct, corporate social responsibility and sustainable development, including 
the SDGs, the UN Guiding Principles on Business and Human Rights, the OECD Guidelines for 
Multinational Enterprises, etc.  
 
Sustainability reporting standards also address both social factors, specifying the information that 
companies should disclose on human rights, fundamental freedoms, democratic principles, etc., and 
governance factors, including information on anti-corruption, anti-bribery, quality of relationships 
with customers, suppliers, etc. 
 
Moreover, all companies subject to the application of this Directive should prepare their management 
report in the electronic reporting format and highlight their sustainability report. Collective 
responsibility for the preparation and disclosure of annual / consolidated financial statements, 
(consolidated) management reports and (consolidated) corporate governance statements, when 
provided separately, lies with the members of the administrative management and supervisory bodies 
of a company. These bodies are empowered by national law and overseen by the Member States. 
 
Finally, the sustainability reporting standards for third-country companies are to be adopted by the 
Commission by 30 June 2024. For this reason, it is up to the Commission to decide whether third-
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country accounting or sustainability reporting standards are equivalent. If not, it may allow interested 
publishers to continue using those standards for an appropriate transitional period. 
 
Some equivalent sustainability standards used by third country issuers are as follows: 
 
GRI (Global Reporting Initiative) 

Until Directive EU 2022/2464 is transposed into EU Member States' national laws, the Global 
Reporting Initiative (GRI Sustainability Reporting Standards), an international and independent 
organization, founded in 1997, helps companies create reports to inform stakeholders about their 
initiatives and the impacts of their activities and operations. Furthermore, it facilitates organizations 
to increase their transparency and communicate their sustainability contributions and impacts, which 
in turn allows companies to demonstrate their contribution to environmental stewardship and social 
welfare.  
 
GRI Standards are widely used by businesses around the world for sustainability reporting, covering a 
wide range of topics. At the same time, GRI continuously collaborates with other organizations to 
support the vision of a single, coherent global set of reference standards. Companies can use the 
standards in conjunction with a wide range of frameworks, including the International Integrated 
Reporting Framework, CDP climate change and water questionnaires, and SASB industry standards. 
Finally, organizations can also use the Standards to report their impact and progress on the United 
Nations Sustainable Development Goals (Globalreporting.Org, 2023). 
 
CDP (Carbon Disclosure Project) 

The Carbon Disclosure Project (CDP) is a non-profit organization that manages the global 
environmental disclosure system. Specifically, CDP was founded in 2000 to promote climate disclosure 
and action among businesses, investors, cities and governments around the world, and by extension 
to assess their impact. The organization's vision is to build a truly sustainable economy, that can be 
achieved through urgent action by investors, companies, cities and governments (CDP, 2023a). 
 
Each year, CDP scores thousands of companies that disclose through CDP’s questionnaires on their 
environmental impacts, risks, opportunities, and actions on three topics: Climate Change, Forests 
(with subcategories: Cattle Products, Palm Oil, Soy and Timber), and Water Security (CDP, 2023d). 
Scores range from D-/D (starting point of the organization's environmental interest) to A (the 
organization demonstrates environmental leadership). In addition, the agency's scoring methodology 
is fully aligned with the Task Force for Climate-related Financial Disclosures (TCFD and with important 
environmental standards), resulting in the provision of a comparable dataset across the market.  (CDP, 
2023e). 
 
SASB (Sustainability Accounting Standards Board) 

As mentioned above, Sustainability Accounting Standards Board was established in 2011 and is a non-
profit organization aiming at helping businesses and investors develop a common language about the 
financial impacts of sustainability (SASB, 2023). 
 
TCFD (Task Force on Climate-related Financial Disclosures) 

In June 2017, the Financial Stability Board (FSB) created the Task Force on Climate-related Financial 
Disclosures (TCFD), designed to help companies provide information about the way they perceive and 
assess risks and opportunities related to climate (TCFD, 2023).  
The importance of the TCFD is seen when five years later, in 2022, the International Financial 
Reporting Standards (IFRS) Foundation, a not-for-profit corporation incorporated in the United States 
of America, merges with the Climate Disclosure Standards Board (CDSB) and the Value Reporting 
Foundation (VRF) to establish the International Sustainability Standards Board (ISSB) with the aim of 
developing standards for a global basis of sustainability disclosures (IFRS, 2023a). To achieve this, the 



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[117] 

 

ISSB relies on the work of the CDSB, the VRF, the TCFD, the industry-based SASB Standards, the 
Integrated Reporting Framework and the World Economic Forum’s Stakeholder Capitalism Metrics, 
too (IFRS, 2023b). 
 
ISO MSS (ISO management system standards) 

ISO (International Organization for Standardization) is an independent, non-governmental 
international organization based in Geneva, Switzerland, since 1994. It consists of 169 national 
standards bodies (ISO, 2023a), such as the National Quality Infrastructure System / Hellenic 
Organization for Standardization (NQIS/ELOT), the British Standards Institution (BSI) and the American 
National Standards Institute (ANSI), which constitute the recognized National Member of ISO, in 
Greece, the United Kingdom and the United States, respectively (ISO, 2023b, 2023c, 2023d). 
 
ISO MSS helps organizations manage their policies and processes by defining requirements or 
guidelines, so that specific objectives are achieved. The design of ISO standards can apply to all 
economic sectors, to different types and sizes of organizations and to different geographical, cultural 
and social conditions ((ISO, 2023e). One of the most widely used standards, ISO 14001:2015, revised in 
2021, sets out the requirements for an environmental management system that can be used to 
improve a company’s environmental performance, while contributing to the environmental pillar of 
sustainability (ISO, 2023f). 
 
In order to better understand the application of the above legislation on sustainability / green 
accounting, the study presents the cases of Goody's, Greggs and McDonald's as the food service 
sector ‘representatives’ of Greece (EU-country), the UK (non-EU country) and the USA (different 
continent), respectively. 
 

6. Case study analysis 
 

Greece – The case of Goody’s S.A.  

The turnover of enterprises in the food service sector in Greece in 2021 amounted to € 5,136,822,479, 
recording an increase of 25,8% compared to 2020, when it had reached € 4,084,227,880 (ELSTAT, 
2022). Also, the Turnover Index in the food service sector in Greece for the year 2021 recorded an 
annual change of 27,2%, compared to 2020 when it had recorded -41,7%. 
 

In this economic environment, the company Goody's single-member food services S.A. was selected, 
whose main shareholder and parent company is Vivartia Holdings S.A. through its subsidiary Food 
Services Holdings Single Member SA. Vivartia participates with 100% of Food Services Holdings Single 
Member S.A. and this in turn holds the total percentage of Goody’s, i.e., 100% (Goody's S.A., 2022). 
 
In addition, Goody's, as parent of the Goody's Group S.A., participates in 46 subsidiaries, and through 
its subsidiaries in 11 of their subsidiaries. Some of the largest brands in the Food & Beverage sector in 
Greece managed by the Group are: Goody's Burger House, Everest, Flocafé Espresso Room, La 
Pasteria, Olympus Plaza and the award-winning Kuzina restaurant. In addition, it has two production 
units in Attica and Thessaloniki and a logistics center in Attica. The Group's brands are: Goody's, 
Flocafé, Everest, and La Pasteria. 
 
In addition, Goody's Group is active in the following sectors:  
Division A: Goody's restaurant chain  
Division B: Flocafe café chain  
Division C: Everest fast food chain  
Division D: La Pasteria restaurant chain  
Division E: Air catering and industrial catering services. 
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Goody's is based in Spata, Attica and has 12 stores in 8 countries outside Greece. In 2021, the number 
of Group stores was 430, and the number of employees of the company amounted to 2,742. In 
addition, Group sales increased by € 59.2 million. (85.9%) amounting to € 128.1 million, compared to € 
68.9 million. in the previous financial year.  
 
Therefore, for the year 2021, Goody's Company held 2.49% of the annual turnover of all enterprises in 
the Food Service sector in Greece.  
 
According to the company's 2021 corporate and consolidated financial statements (as adopted by the 
European Union International Financial Reporting Standards – IFRSs), among Goody's main strategies 
is corporate responsibility, i.e., contributing to society, people and the environment. This is 
implemented through donations and coverage of needs related to education, food, medical care and 
sports. Regarding its environmental footprint, it has taken initiatives in the field of energy, waste 
recycling and reuse as well as food waste reduction. 
 
In addition, the Group's production units have certified Management Systems in accordance with 
international standards, such as: 
 

a) ISO 9001 Quality Management System 
b) ISO 14001 Environmental Management System  
c) ISO 45000 Health and Safety Management System  
d) ISO 22000 Food Safety Management System 
e) International Food Safety System IFS (higher level score) (Hellenic Catering) 
f) Road Safety Management System – Requirements with Instructions for Use ISO 39001 
g) ISO 22005 Traceability Management System 
h) Halal Certificate: Quality certification based on religious requirements of Islamic law. 

 
Moreover, the Group has started the process of recording its carbon footprint using 2021 as a basis, 
recording electricity consumption (in MWh), air pollutants – caused by the operation of oil burners 
and chillers – water consumption, and Natural Gas. 
 
Furthermore, the framework of actions of the Goody's Group is described in the Annual Corporate 
Responsibility Report 2021, which is prepared in accordance with the international standards GRI-
Standards. 
 
UK – The case of Greggs plc 

The market size of the fast food and takeaway industry in the UK in 2021 was GBP 19.62 billion, up 
from GBP 21.79 billion in 2020 (Statista Research Department, 2023a). Therefore, Greggs was 
selected, as it was voted as the country's favorite catering brand for both the second quarter of 2021 
with 71% (Armstrong, 2021) and for the fourth quarter of 2022 with 67% (Statista Research 
Department, 2023b). 
 
Greggs plc (2022) is a modern food retailer, providing a wide menu of food and beverage options, with 
2,181 stores in the UK, 25,174 staff and headquarters in Newcastle upon Tyne, UK. In addition, 
according to the company's annual report for the financial year 2021, the Greggs Group recorded total 
sales of £1,229.7 million, total sales growth of 51.7% and profit before tax (PBT) of £145.6 million. 
 
Consequently, for the year 2021, Greggs held 6.26% of the annual turnover of all businesses in the 
Food Service sector in the United Kingdom. 
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The annual report of Greggs plc for the financial year 2021 states that the financial reporting 
framework that has been applied in the preparation of the Group's financial statements takes into 
account the applicable legislation and the UK-adopted International Accounting Standards. 
 
Greggs has developed a Task Force on Climate-related Financial Disclosures (TCFD), which is included 
in the TCFD report and is part of the company's annual report and accounts. Greggs is also aligning 
with the British Retail Consortium (BRC) climate roadmap through energy efficiency initiatives, 
reducing energy consumption and carbon impacts from its operations. 
 
In addition, Greggs' Environmental Management System is ISO 14001:2015 certified. Furthermore, the 
methodology used to calculate greenhouse gas (GHG) emissions is based on the Greenhouse Gas 
Protocol Corporate Accounting and Reporting Standard, the Defra Environmental Reporting 
Guidelines and ISO 14064-3:  2019 – guidance for verification and validation of declarations 
greenhouse gases. Greggs also complies with the requirements of the UK Corporate Governance Code 
(Greggs plc, 2022). 
 
Finally, CDP rated Greggs Society on Climate Change with a B, while for Forests there is a rating for 
Cattle Products with D, Palm Oil with C, Soy with C and Timber with D. Note that for Water Security 
there is no rating (CDP, 2023b). 
 
 

USA – The case of McDonald’s Corporation 

The market size of the quick-service restaurant (QSR) industry in the United States was US$322.05 
billion in 2021, up from the previous year's total of US$301.49 billion. Notably, QSRs are sometimes 
referred to as limited-service restaurants (LSRs), but are more commonly known as fast food 
restaurants (Statista Research Department, 2022a). 
 

McDonald's corporation was selected as a representative of the US food and beverage sector. That is 
the case because McDonald's came first with $45,961 (millions), making it the top restaurant chain in 
the United States in terms of sales and America's favorite fast-food restaurant, according to QSR 50 
(2022), Statista Research Department (2022b) and Technomic (2022) annual rankings for limited-
service restaurant companies based on their 2021 U.S. sales (Chang, 2022; Koop, 2022).  
 
The McDonald's, based in Chicago, Illinois, maintain restaurants that serve a local menu of quality 
food and beverages in communities in 119 countries. Additionally, according to the company's fiscal 
year 2021 annual report, McDonald's corporation (2022) operates 40,031 restaurants (13,438) in the 
U.S. (making it 3rd in line in total stores in the U.S., after Subway and Starbucks, (Du, 2022)) and 
(26,593) in International Markets. Consolidated revenues rose 21% to $23.2 billion, and Systemwide 
sales rose 21% to $112.5 billion. 
 
Therefore, for the year 2021, McDonald's held 7.20% of the annual turnover of all businesses in the 
Food Service sector in the USA. 
 
McDonald's corporation's annual report for 2021 states that the company's consolidated financial 
statements use U.S. Generally Accepted Accounting Principles (GAAP), as well as the standards of the 
United States Public Company Accounting Oversight Board (PCAOB) (McDonald's corporation, 2022). 
As is derived from the above-mentioned statements, the company has developed framework-based 
goals and commitments, including the Working Group on Climate-Related Financial Disclosures. Some 
goals and commitments of the company are the reduction of greenhouse gas emissions throughout 
the system, the effective management of natural resources, the availability of recycling in restaurants 
in order to reduce waste, etc. (McDonald’s corporation, 2022). 
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McDonald's also chose the use of the voluntary SASB framework for the 2021 ESG reporting period 
(McDonald's, 2021). In addition, McDonald's was rated by CDP for Climate Change, Forests and Water 
Security for the year 2021 with C, B- and D, respectively (CDP, 2023c). 
 
Furthermore, McDonald's and its suppliers use the SPM (Supplier Performance Metrics) evaluation 
tool. Their purpose is to confirm that they have followed a comprehensive Strategic Sustainability 
Process (SSP), and that products are delivered to all McDonald's markets, as outlined in the company's 
Global Sustainable Sourcing Guide (GSSG) and Supplier Quality Expectations (SQE) (CDP, 2023c). 
 
Finally, the company records its total gross global emissions for heating oil, natural gas, propane/NGL, 
refrigerants and mobile fuels, while by 2025 it will use renewable sources in its packaging as defined 
by ISO 14021:2016, ASTM 6866 or ISO 16620-2 (CDP, 2023c). 
 
 
The following Τable 1 presents the comparison of sustainability / green accounting information of the 
three companies. 
 
Table 1: Aggregate data from the Financial Reports of Goody's, Greggs and McDonald's. 

 Goody’s Greggs McDonald's 

Headquarters Spata, Attica, Greece 
Newcastle upon Tyne, 
United Kingdom 

Chicago, Illinois in the 
U.S. 

Shops 430 2,300 13,438 
Number of staff 2,742 25,174 About 50,000 
Turnover € 128.1 Million £1,229.7 Millions $ 23,223 Millions 

Products 
food and beverage 
service 

food-on-the-go with a 
wide menu of food and 
drink 

locally relevant menu of 
food and beverages 

Sustainability 
standards / 
Sustainability 
Strategies 

1) Greek Corporate 
Governance Code 
(2021) 

2) GRI-Standards 

3) ISO 9001 

4) ISO 14001 

5) ISO 45000 

6) ISO 22000 

7) IFS 

8) ISO 39001 

9) ISO 22005. 

1) UK Corporate 
Governance Code 
(2018) 

2) BRC 

3) ISO 14001 

4) CDP 

5) GHG Protocol 
Corporate 
Accounting and 
Reporting Standard 

6) Defra 
Environmental 
Reporting 
Guidelines 

7) ISO 14064-3 

1) SASB 

2) CDP 

3) SSP 

4) GSSG 

5) SQE 

6) ISO 14021 

7) ASTM 6866 

8) ISO 16620-2 

 
 
The following table 2 presents the comparison of CDP Scores 2021 of the three companies. 
 
Table 2: CDP Scores 2021 of Goody's, Greggs and McDonald's. 

 Climate 
Change 

Forests Water 
Security  Cattle Palm Oil Soy Timber 
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Products 
Goody’s - - - - - - 
Greggs B D C C D - 
McDonald’s C B- B- B- B- D 

 
 

7. Conclusions 
 

The huge waste of food results incurs huge costs to countries and consequently in the burden on the 
environment. In order to protect the environment from the activities of industries, countries enact 
company laws and non-profit organizations issue sustainability standards (e.g., GRI).  
 
Table 3 below summarizes the main points about sustainability standards and strategies of the three 
companies. 
 
 
Table 3: Main sustainability standards and strategies of the three companies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As we have observed, the three companies operating in the food service sector, Goody’s in Greece 
(EU-country), Greggs in UK (non-EU country) and McDonald’s in the USA (different continent), 
respectively, adhere to different standards of sustainability. 
 
Therefore, in order for companies operating within EU Member States to be forced to submit 
sustainability reports, but also for the sake of homogeneity in these reports, the European Parliament 
and the Council of the European Union have adopted Directive (EU) 2022/2464. 
 
Moreover, as we can conclude from the regulatory frameworks of Greece, the UK and the USA, none 
of the three countries has developed sustainability standards in its legislation and, consequently, none 
has forced any kind of compliance by companies. On the contrary, both Greek and UK legislation have 
issued the corporate governance codes in 2021 and 2018, respectively, which contain only 
information on the Environmental, Social, Governance (ESG) policy followed by companies, without 
providing sustainability standards, as they are supposed to.  
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It is understood that the legislation of Greece is almost entirely based on the Directives and 
Regulations of the United Europe, while the legislation of the United Kingdom is characterized by an 
amalgam of laws and regulations consisting of both domestic legislation and that of the European 
Union. On the other hand, U.S. legislation has more to do with environmental and public health 
protection laws and executive orders than sustainability reporting for corporations. 
 
Therefore, sustainability standards such as SASB, GRI, CDP, etc. are presented through the ESG 
Disclosure Guide 2022 of the Greek legislation, while ISOs are listed through the Greek sustainability 
code. Regulations recently came into force in UK legislation requiring a company's strategic report to 
include a non-financial and sustainability statement, which must contain the company's climate-
related financial disclosures. In U.S. law, on the other hand, a nonprofit organization (SASB) was 
assigned to issue ESG disclosures. 
 
The above is even more understandable by comparing the annual reports for the year 2021 of three 
food service companies: Goody's (Gr), Greggs (UK) and McDonald's (USA). 
 
Specifically, we observe that, internationally, Goody's (Gr) applies GRI-Standards as well as ISO 
Management Systems, Greggs (UK) applies ISO Management Systems, CDP rating and the Greenhouse 
Gas Protocol Corporate Accounting and Reporting Standard, while McDonald's (USA) apply SASB 
standards, CDP rating, ISO Management Systems and SSP Strategic Processes, SPM, etc. 
 
Therefore, Directive (EU) 2022/2464 comes to resolve these discrepancies between the information in 
the sustainability reports of companies, even those of companies based outside EU member 
countries.  
 
Indeed, the stakeholders of Greggs (UK) and McDonald's (USA) need to refer, for example, to each 
company's CDP scores to find their scores. Goody's (Gr) also applies GRI-Standards while McDonald's 
(USA) applies SASB standards. In addition, Goody's (Gr) has several ISO Management Systems, while 
the other two companies have much less. In addition, McDonald's (USA) attaches importance to 
Strategic Processes with suppliers adhering to SPM, SSP, GSSG. On the other hand, Greggs (UK) is 
expected to adhere to many UK Codes and Guidelines, e.g., BRC, Defra Environmental Reporting 
Guidelines, etc. 
 
It is obvious that each company speaks of its environmental costs by mandatorily adjusting its financial 
statements to the laws of its country, while it voluntarily chooses the use of sustainability standards of 
non-profit organizations. 
 
Therefore, we believe that the main concern of the European Parliament and the Council of the 
European Union should be the wide implementation of sustainability standards. A great step toward 
this direction is the implementation of Directive (EU) 2022/2464 by those companies that have their 
parent company outside the EU but their subsidiary or branch in an EU Member State. However, since 
the Directive itself exempts the parent company from this obligation, when its group-level reports 
contain sustainability information in accordance with equivalent sustainability reporting standards, 
the challenge that will be faced in the future is the homogeneity of sustainability standards, so that 
reports will provide reliable and comparable information for all interested parties. As it has been 
shown from the above comparison among three companies from different countries using different 
standards, the outcome is not clear, so perhaps accepting equivalent standards will not bring the 
desired results for stakeholders. 
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Limitations and future research 
 
The present paper is a comprehensive study of the recent legislative framework surrounding 
sustainability/green accounting in the EU and the USA, as well as of the 2021 Annual Reports of three 
major food sector companies. The process of collecting all legislation has been quite difficult and 
complicated, since it is not easily accessible or standardized. Furthermore, as far as the Carbon 
Disclosure Project (CDP) is concerned, Goody's is not registered with the organization, while the CDP 
rating for Greggs, although requested by both CDP and Greggs, has not be sent to the authors. 
Therefore, for Goody's and Greggs, the authors relied only on their 2021 Annual Reports. In the case 
of McDonald's, the authors also studied the CDP's assessment of the company, in addition to its 2021 
Annual Report. 
 
Based on the above, it would be interesting for future research to compare the Annual Reports of the 
companies that will meet EU sustainability standards with the Annual Financial Statements of 
companies that will adhere to equivalent sustainability standards developed by other organizations. 
Will there finally be homogeneity between sustainability standards? 
 
Finally, the study of only 3 companies (and only one of each country) makes 
generalization of the conclusions questionable. Therefore, future research on a larger number of 
companies, representative also of Asia or even Oceania, would better reflect the extent to which 
developed countries from all over the world deal with the sustainability/green accounting issues, that 
have major impact on both society and global environment. 
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Abstract 

The main aim of this study is to evaluate the cost of managerial digitalisation in Greek hotels, based in 
the geographical regions of Macedonia and Thrace. As the recent pandemic crisis propelled 
corporations to digitize their operating and, due to the fact that the existing literature is poor, the 
research focuses on managerial digitalisation cost and its relationship with independent variables, 
such as star rating, type, size and operating period. Through a structured online questionnaire, we 
addressed 2,187 hotels of the above regions, based on the register of The Hellenic Chamber of Hotels, 
as well as of other local associations. The link of the questionnaire was sent via e-mail. In cases where 
this was not possible, social media such as Facebook, were used. Tools of statistical analysis were 
adapted to picture digitalisation expenses and detect possible connections with demographic data. 
The research concludes that the total investment of each hotel unit in relation to its income is 
considered comparatively low. To be more specific, it is shown that the great majority of hotels invest 
less than 2.5% of their turnovers in managerial digitalisation.It is the first effort to evaluate the costs 
of digitalisation in the Greek hotel industry after the pandemic, as well as the only one that focuses on 
less touristically popular Greek destinations, such as Macedonia and Thrace. The particularly low 
response rate, which was just over 3%, was a significant limitation in this research effort. 
Furthermore, the lack of digitalisation standards or protocols do not allow for a reliable comparison 
between costs and their association with a specific digitalisation level. 

Keywords: Digitalisation, hotel management, e-processes, Greek hospitality industry.   

  

 
1. Introduction 
The recent coronavirus pandemic led organisations to digitize their internal operating models, 
according to Pateli et al. (2002) and Härting et al. (2022). According to O’Leary (2022), digitalisation is 
the necessary step that precedes digital transformation.  

Focusing on hospitality industry, the above statement is confirmed by the great majority of hotel 
owners who participated in the 16th annual conference of the Association of Hotel Directors of 
Portugal (Antonio and Rita, 2021). Nevertheless, the cost of managerial digitalisation of Greek hotels is 
a key factor that needs to be examined. Especially for the tourism sector which is particularly affected 
by the restrictive measures of the pandemic, the cost may be an important factor, taking into account 
the unfavorable financial situation of the corporations. Furthermore, it should be noted that the cost 
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of adopting new technologies in general, and cost – benefits ratios in particular, are a significant 
inhibiting factor in the digitalisation of German industries (Veile et al., 2019). 

As stated by O’Leary and Spangler (2018), via digitalisation, corporations are replacing manual systems 
with digital approaches and capabilities, in order to provide revenue and create value. To be more 
specific, as managerial digitalisation we consider the use of any application that supports 
administrative operation such as, digital marketing, dynamic pricing, C.R.M. (Pateli et al., 2022), 
iCloud, e-meetings (Antonio & Rita, 2021) and R.M. (Alrawadieh et al., 2020)  

Digitalization has already affected the industry during pandemic and there is a strong tendency not to 
return to the previous state (Antonio & Rita, 2021). Furthermore, as stated by Morrone et al. (2021), 
there is a strong correlation between Covid-19 and digitalisation of the industry, which leads to 
increased revenues, reduced costs and improved corporate brand.  

Nevertheless, the cost of its implementation for a hospitality unit is undeniably an important question. 
To be more specific, there are studies that examine the digitization aspects of hotel units (Pateli et al., 
2022; Oliinyk et al., 2022; Antonio & Rita, 2021; Alrawadieh et al., 2020; Kansakar et al., 2019), 
however the scope of adoption cost is not considered. Moreover, the hotel industry in the regions of 
Macedonia and Thrace, as they are not popular tourist destinations, is absent from research efforts. 
As a consequence, this research aims at covering the unexplored areas, evaluating the digitalization 
cost of hotel units based in the regions of Macedonia and Thrace. 

In order to achieve the above aim, index BUD.BY.REV. (Budget as a percentage of total revenue), 
which is proposed by Mahmood & Mann (1991), is used in the context of evaluating the cost of 
digitalization in the 2,187 registered hotels of the regions in question. 

From the statistical analysis of the sample, it emerged that the amount of investment in managerial 
digitalisation depends on corporate form (independent, member of a group, franchisee), number of 
employees, seasonality and type of accommodation (summer, urban, winter, other). 

As the hotel industry of Macedonia and Thrace regions has not attracted research interest before, and 
since the cost of digitizing managerial operations for hotels has not been quantified, this study opens 
new horizons. Consequently, findings could not be correlated - compared with the outcomes of any 
other research. 

The remainder of the paper is organized as follows : Section 2 describes the research methodology, 
posing the research question and Section 3 presents the findings and the analysis of the results. 
Finally, in Section 4 the discussion of the results is presented, as well as the conclusions, limitations 
and further research proposals. 

 

 

2. Methodology 

In the field of scientific research, three schools have prevailed: a) the quantitative or positivism, b) the 
qualitative, also found as interpretivism and c) critical science or postmodernism (Swanson, 2005). The 
perspective of postmodernism was rejected, as, according to Hallebone & Priest (2009), there is not 
any complete and commonly accepted practical guide to implementation. Between the quantitative 
and qualitative research methodology, the first one was chosen. This choice is connected with the 
nature of positivism, as it calculates the frequency of observations in order to formulate laws, which 
are considered objective due to the adoption of statistical tools and the hypothesis that the 
phenomenon exists unaffected from the researcher (Sprague, 2005). On the other hand, qualitative 
research approach focuses individually on each phenomenon, taking into account the uniqueness that 
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distinguishes it, emphasizing the characteristics associated with uniqueness, aiming to draw 
conclusions (Kvale, 1996). In the above decision, the possibility of a fully structured questionnaire and 
easy identification of the variables was also taken into account.  

In the current study, the population consists of all hotel units located in the regions of Macedonia and 
Thrace. Through the registrations of The Hellenic Chamber of Hotels, Halkidiki Hotels Association and 
Kavala Hoteliers Association, 2,187 hotel units were identified. This number constitutes the population 
of the survey. From the above number, we received only 77 responses, which make up the research 
sample. As a result, a 3.52% response rate is registered. The above low percentage was not 
considered a deterrent, as Fosnacht et al. (2017) point out that a high response rate such as 75%, does 
not provide unbiased population estimates over a rate of 5%, under all circumstances. Furthermore, 
the sample could be considered representative, as it includes hotel units of every star category, size 
and type, from all regions of Macedonia and Thrace. 

The questionnaire was chosen as the research tool for data collection, as it is regularly used in 
quantitative researches (Brace, 2008). To be more specific, a structured online questionnaire with 8 
closed-ended questions was drawn up. The choice of closed-ended questions is related to the 
development of coding schemes, as all expected answers are known in advance (Weisber et al., 1996). 
The questionnaire was created electronically through Google Forms application, while the link was 
sent via e-mail. The use of an electronic questionnaire in Google Forms was a strategic choice in data 
collection and analysis, as they were received classified in an excel format. In cases where this was not 
possible, social media such as Facebook, were also used. The questionnaire was sent gradually to each 
regional unit, from February to April 2023. 

The statistical analysis of collected data was conducted with the support of Statistical Package for the 
Social Sciences application (S.P.S.S.).  

The research hypothesis put forward for evaluation is the following: 

H0: The investment in managerial digitalisation of hotel industry in Macedonia and Thrace is related to 
specific demographic characteristics. 

 

There are 8 variables considered, in order to evaluate the relationships of the research hypothesis. 
More specifically, through statistical analysis, it was examined whether the 7 independent variables 
affect the dependent variable (David & Sutton, 2004). The managerial digitalization cost of hotel units 
was defined as the dependent variable (Y), while demographic factors of hotel units were used as 
independent variables (X). 

As shown in Table 1 below, independent variables (X) include hotel classification criteria and more 
specifically star rating (Sufi, 2019), corporate form (Cunill, 2003), number of employees and annual 
turnover as size characteristics (European Union, 2022), seasonality (Leslie, 2012), type of 
accommodation (Inskeep, 1991) and region of activity (Page, 2003). 

Table 1. Independent variables 

Star rating Sufi, 2019 X1 

Corporate form Cunill, 2003 X2 

Number of employees in 2022 European Union, 2022 X3 

Annual turnover in 2022 European Union, 2022 X4 

Operating period Leslie, 2012 X5 
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Accommodation type  Inskeep, 1991 X6 

Region Page, 2003 X7 

 

As the amount of investment in managerial digitalisation is quite possible to be related to the size and 
financial resources of each corporation, instead of a monetary amount  , an indicator was chosen as 
the dependent variable (Y). In particular index BUD.BY.REV. (Budget as a percentage of total revenue) 
was chosen, which presents investment as a percentage of annual turnover (Mahmood & Mann, 
1991). Furthermore, the base price was set at 2.5%, according Starkov (2022). 

3. Analysis of results 

The sample of the study consists of 77 hotels, 61 of which (79.2%) operate in Central Macedonia, 14 
(18.2%) in Eastern Macedonia and Thrace and 2 (2.6%) in Western Macedonia. Regarding star ranking, 
36.4% (n=28) of hotel units were in category 3*, 22.1% (n=17) were in category 4* and 16.9% (n=13) 
were in category 5*. Accordingly, 16.9% (n=13) were in category 2* and 7.8 (n=6) in category 1*. As 
for corporation form, 89.6% (n=69) of hotels were operating independently and 10.4% (n=8) were 
members of a hotel group. 

Table 2 shows that 46.8% of the sample employed less than 10 workers during 2022 and 35.1% had 
between 11 and 50 employees. Conversely, a smaller percentage of hotel units reported 51 to 250 
employees (14.3%) or more than 250 employees (3.9%). Regarding the annual income, the results 
showed that 74% of them had a turnover of less than € 2 million, 15.6% count a turnover of € 2 to 10 
million and 10.4% had income over € 10 million. The majority of the sample operating continuously 
(twelve-month)  (n=40, 51.9%) and were summer accommodations (n=42, 54.5%). A smaller 
percentage of hotel units were operating seasonal (n=37, 48.1%), is characterized as urban (n=24, 
31.2%), winter (n=4, 5.2%) or other types of accommodation (n=7, 9.1%).  Taking into account the 
categorization of the E.U. for S.M.E., 33 hotel enterprises are considered as very small, 26 as small, 12 
as medium size and only 6 are characterized as large entities. 

Table 2. Characteristics of the 77 hotels in the sample 

 (n) % 

Star ranking * 6 7.8% 

** 13 16.9% 

*** 28 36.4% 

**** 17 22.1% 

***** 13 16.9% 

Corporation form Member of hotel chain. 8 10.4% 

Independent hotel. 69 89.6% 

Number of employees 
in 2022 

≤10 36 46.8% 

11-50 27 35.1% 

51-250 11 14.3% 

≥251 3 3.9% 

Annual turnover in ≤2.000.000 57 74.0% 
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2022 (in €) 2.000.001-10.000.000 12 15.6% 

10.000.001-50.000.000 3 3.9% 

≥50.000.001 5 6.5% 

Operating period Twelve months. 40 51.9% 

Seasonal. 37 48.1% 

Accommodation type. Summer. 42 54.5% 

Urban. 24 31.2% 

Winter. 4 5.2% 

 Other (eg Motel). 7 9.1% 

Regional unit. Central Macedonia. 61 79.2% 

Eastern Macedonia & Thrace. 14 18.2% 

Western Macedonia. 2 2.6% 

Table 3 presents statistics regarding the percentage of hotel units' investment in the implementation 
of digital managerial tools. The results show that 36.4% (n=28) of hotels had invested in the 
implementation of digital management tools at a rate less than 1.25%, while 46.8% (n=36) had 
invested in the implementation of digital management tools at a rate between 1.25% and 2.5%. A 
significantly smaller percentage of hotel units had invested in the implementation of digital 
management tools at a rate between 2.51% and 3.75% (n=9, 11.7%) and at a rate above 3.75% (n=4, 
5.2%) 

 
 
Table 3. Percentage of hotel units' investment in the implementation of digital managerial tools 

 n % 

Percentage of hotel unit's 
investment in implementing 
digital managerial tools 

Less than 1.25% 28 36.4% 

From 1.25% to 2.5% 36 46.8% 

From 2,51% to 3,75% 9 11.7% 

Above 3,75% 4 5.2% 

 
The findings regarding the relationship between the investment rate of hotels in the adoption of 
digital managerial tools and their demographic characteristics (star rating, corporate form, number of 
employees, annual turnover, seasonality, type of accommodation and region of operation) is 
presented below. To investigate the relationship between the investment rate and demographic 
characteristics, the x2 independence test was used. Table 4 shows that the investment percentage of 
hotel units in the application of digital managerial tools depends, to a statistically significant extent, 
on: 

i. The corporation form (x2(3)=9.272, p=0.026).  

ii. The number of employees (x2(9)=28.105, p=0.001).  
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iii. The period of operation (x2(3)=8.738, p=0.033).  

iv. The type of accommodation (x2(9)=19.688, p=0.020). 

 
Table 4. Investment rate and corporate form 

  Budget as a percentage of total revenue 

x2 p  
< 1,25% 

1,25%-
2,5% 

2,51%-
3,75% 

>3,75% 

Corporate form      9.272 0.026* 

Member of a chain. n 0 5 3 0   

% 0.0% 62.5% 37.5% 0.0%   

Independent unit. n 28 31 6 4   

% 40.6% 44.9% 8.7% 5.8%   

 

More specifically, the above results from the relationship between BUD.BY.REV. index and hotels’ 
corporate form, show that from the total of hotels – members of a chain, 62.5% invest in the adoption 
of digital managerial tools between 1.25% and 2.5%, while 37.5% invest between 2.51% and 3.75% of 
their total revenue. Accordingly, regarding independent hotels, 40.6% invest in the application of 
digital management tools less than 1.25% of their budget, 44.9% invest from 1.25% to 2.5%, 8.7% 
invest between 2.51% and 3.75% and 5.8% invest more than 3.75% of their total revenue. From the 
above, it follows that members of hotel groups, are expected to invest higher proportional amounts in 
their administrative digitalisation, compared to independent hotel units. 

As far as the relationship between the investment rate and the number of employees, the following 
Table 5 presents the relevant results. 

 

Table 5. Investment rate and number of employees 

  Budget as a percentage of total revenue 

x2 p  
< 1,25% 

1,25%-
2,5% 

2,51%-
3,75% 

>3,75% 

Number of employees 
in 2022 

     
28.105 0.001* 

≤10 n 19 11 3 3   

% 52.8% 30.6% 8.3% 8.3%   

11-50 n 7 18 2 0   

% 25.9% 66.7% 7.4% 0.0%   

51-250 n 2 7 2 0   

% 18.2% 63.6% 18.2% 0.0%   
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≥251 n 0 0 2 1   

% 0.0% 0.0% 66.7% 33.3%   

 
The relationship between BUD.BY.REV. index and the number of employees show that 52.8% of hotel 
units with up to 10 employees invest less than 1.5% of their total revenue, 30.6% invest between 
1.25% and 2.5%, 8.3% invest between 2.51% and 3.75% and 8.3% invest more than 3.75% of their 
revenue. Furthermore, 25.9% of hotels with 11 to 50 employees invest less than 1.25%, 66.7% invest 
from 1.25% to 2.5% and 7.4% invest from 2.51% to 3.75%. In addition, 18.2% of hotel units that have 
51 to 250 employees invest less than 1.25%, 63.6% invest between 1.25% and 2.5% and 18.2% invest 
from 2.51 % to 3.75%. Finally, 66.7% of hotels with more than 250 workers invest between 2.51% and 
3.75% of their total revenue, while 33.3% invest more than 3.75%. These results show that there is a 
positive correlation between investment rate and staff number, while hotel units with more than 250 
employees are more likely to invest a greater percentage in the implementation of digital managerial 
tools. 

The relationship between the investment rate and the operating period of the hotels is presented in 
Table 6. 

 
Table 6. Investment rate and operating period  

  Budget as a percentage of total revenue 

x2 p  
< 1,25% 

1,25%-
2,5% 

2,51%-
3,75% 

>3,75% 

Operating period      8.738 0.033* 

Seasonal n 10 19 8 3   

% 25.0% 47.5% 20.0% 7.5%   

Twelve months n 18 17 1 1   

% 48.6% 45.9% 2.7% 2.7%   

 

The above results show that 25% of seasonal hotels invest up to 1.25% of their total revenue, 47.5% 
invest between 1.25% and 2.5%, 20% invest between 2.51% and 3.75% and only 7.5% invest more 
than 3.75%. Accordingly, the 48.6% of hotels with continuous operation invest less than 1.25%, 45.9% 
invest from 1.25% to 2.5%, 2.7% invest from 2.51% to3.75 % , while 2.7% invest more than 3.75%. The 
above findings show that seasonal hotels are more likely to invest a greater percentage in managerial 
digitalization than twelve months hotel units.  

Finally, the relationship between investment rate and the accommodation type of the hotel units is 
presented in Table 7. 
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Table 7. Investment rate and accommodation type  

  Budget as a percentage of total revenue 

x2 p  
< 1,25% 

1,25%-
2,5% 

2,51%-
3,75% 

>3,75% 

Accommodation type      19.688 0.020* 

Summer n 11 20 8 3   

% 26.2% 47.6% 19.0% 7.1%   

Urban n 9 14 1 0   

% 37.5% 58.3% 4.2% 0.0%   

Winter n 4 0 0 0   

% 100.0% 0.0% 0.0% 0.0%   

Other  n 4 2 0 1   

% 57.1% 28.6% 0.0% 14.3%   

 

The results show that 26.2% of summer accommodations invest up to 1.25%, 47.6 % invest between 
1.25% and 2.5%, 19% invest from.51% to 3.75% and 7.1% invest above 3.75% of their total revenue. 
Accordingly, 37.5% of urban hotels invest less than 1.25%, 58.3% invest between 1.25% and 2.5%, 
while 4.2% invest from between 2.51% to 3.75%. Furthermore, all winter resorts (100%) invest less 
than 1.25%. in the adoption of digital managerial tools. Finally, as far as other uncategorized hotels 
are concerned (eg motels), 57.1% invest up to 1.25%, 28.6% invest between 1.25% and 2.5% and only 
14.3% invest more than 3.75%. These results show that summer resorts and other type of hotel units 
are more likely to invest a greater percentage in managerial digitalisation compared to urban and 
winter hotel units. 

 
4. Discussion of Findings  

The findings of the statistical analysis, as presented above, lead to a number of interesting conclusions 
about the factors that affect the investment of hotel units in digital managerial tools. 

More than the one third of the sample invests less than 1.25% of their revenue in managerial 
digitalization, while only the 16.9% of the sample invest more than the 2.5%, percent mentioned by 
Starkov (2022). The factors related to investment in digital managerial tools, are corporate form, staff 
number, seasonality and type of accommodation. In particular:  

 Μembers of hotel groups are more likely to make higher investments in managerial 
digitalisation than independent hotels. The finding is possibly due to the wider policy of hotel 
groups, which is also related to the more effective control and management of each unit. 

 There is also a positive correlation with the number of employees, as the higher the number 
of staff, the greater the investment in digitalisation. This fact could be explained due to the 
impossibility of managing a large number of employees without technological support.  
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 Seasonal hotel corporations invest more in the adoption of digital managerial tools than 
continuous operation hotel units. Seasonal operation is also likely to be associated with 
regular staff turnover. As a result, digitalisation could be a solution for more efficient control 
and management of new employees.   

 Summer and other types of hotels are more likely to invest greater in managerial digitalisation 
than hotel units located in cities and winter destinations. The above result is undoubtedly an 
interesting field, especially because of the distinction between summer and winter 
accommodation. Summer and winter hotel units were expected to follow corresponding 
policies compared to urban hotels. 

 
5. Limitations – Future Research  

The particularly low response rate (3.52%) was a significant limitation in this research effort. Given the 
initial very low response rate, we felt compelled to expand the survey and consequently send 2,187 
questionnaires to the entire population, in order to achieve a satisfactory sample. Despite the 
identification of statistically significant relationships, a larger sample would increase the reliability and 
generalizability of the results.  

Furthermore, the lack of digitalisation standards or protocols do not allow for a reliable comparison 
between costs and their association with a specific digitalisation level. As digitalisation is a more 
general concept, the lack of predefined digitalization levels, both in terms of number of tools and 
degree of use, makes cost comparison incomplete.  

A new research challenge could be the implementation of the same research in other Greek regions 
such as Crete or the Aegean islands, aiming to compare the results and identify similarities and 
differences. Furthermore, comparisons could be made with other industries, like transportation 
services, in the wider service sector. 

Finally, dealing with digitalization cost from the broader perspective of Total Cost of Ownership, taking 
into account factors like operating cost, could be an interesting future research perspective. 
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Appendix 1 
 

The survey questionnaire follows just below. 

 

1. What is the percentage of your hotel unit's investment in the implementation of digital 
management tools (C.R.M., iCloud, e-meeting, R.M. etc) in relation to annual turnover? 

a. Less than 1.25% 

b. From 1.25% to 2.5% 

c. From 2.51% to 3.75% 

d. Above 3.75%   

 

2. Star ranking  

*  

**  

***  

****  

*****  

 

3. Corporation form 

Independent unit  

Member of a chain  

Franchisee (member of franchise)  

 

4. Number of employees in 2022 

≤10  

11-50  

51-250  

≥251  

 

5. Annual turnover in 2022 (in €) 

≤2.000.000  

2.000.001-10.000.000  

10.000.001-50.000.000  
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≥50.000.001  

 

6. Operating period  

Twelve months   

Seasonal  

 

7. Accommodation type  

Urban  

Summer   

Winter  

Others (eg Motel)   

 

8. Regional unit  

Eastern Macedonia & Thrace  

Central Macedonia  

Western Macedonia  
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Appendix 2 

 

Statistical findings follow just below. 

 

  Budget as a percentage of total revenue 

x2 p  
< 1,25% 

1,25%-
2,5% 

2,51%-
3,75% 

>3,75% 

Star ranking      13.803 0.312 

* n 2 2 1 1   

% 33.3% 33.3% 16.7% 16.7%   

** n 6 7 0 0   

% 46.2% 53.8% 0.0% 0.0%   

*** n 13 11 2 2   

% 46.4% 39.3% 7.1% 7.1%   

**** n 5 10 2 0   

% 29.4% 58.8% 11.8% 0.0%   

***** n 2 6 4 1   

% 15.4% 46.2% 30.8% 7.7%   

Corporate form      9.272 0.026* 

Member of a chain. n 0 5 3 0   

% 0.0% 62.5% 37.5% 0.0%   

Independent unit. n 28 31 6 4   

% 40.6% 44.9% 8.7% 5.8%   

Number of employees 
in 2022 

     
28.105 0.001* 

≤10 n 19 11 3 3   

% 52.8% 30.6% 8.3% 8.3%   

11-50 n 7 18 2 0   

% 25.9% 66.7% 7.4% 0.0%   

51-250 n 2 7 2 0   

% 18.2% 63.6% 18.2% 0.0%   

≥251 n 0 0 2 1   

% 0.0% 0.0% 66.7% 33.3%   
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Annual turnover in 
2022 (in million €) 

     
16.405 0.059 

≤2  n 24 26 4 3   

% 42.1% 45.6% 7.0% 5.3%   

2  - 10  n 2 7 3 0   

% 16.7% 58.3% 25.0% 0.0%   

10 – 50  n 0 2 0 1   

% 0.0% 66.7% 0.0% 33.3%   

>50  n 2 1 2 0   

% 40.0% 20.0% 40.0% 0.0%   

Operating period      8.738 0.033* 

Seasonal n 10 19 8 3   

% 25.0% 47.5% 20.0% 7.5%   

Twelve months n 18 17 1 1   

% 48.6% 45.9% 2.7% 2.7%   

Accommodation type      19.688 0.020* 

Summer n 11 20 8 3   

% 26.2% 47.6% 19.0% 7.1%   

Urban n 9 14 1 0   

% 37.5% 58.3% 4.2% 0.0%   

Winter n 4 0 0 0   

% 100.0% 0.0% 0.0% 0.0%   

Other  n 4 2 0 1   

% 57.1% 28.6% 0.0% 14.3%   

Regional unit      6.036 0.419 

A n 22 27 8 4   

% 36.1% 44.3% 13.1% 6.6%   

Β  n 4 9 1 0   

% 28.6% 64.3% 7.1% 0.0%   

C n 2 0 0 0   

% 100% 0.0% 0.0% 0.0%   

 A= Central Macedonia, B= Eastern Macedonia & Thrace, C= Western Macedonia 
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Abstract 
The traditional financial report, through the financial statements, evaluates and justifies the routine of 
a company in its different components and dimensions. It intends to check whether the objectives set 
by the entity have been achieved as well as the way in which they have been achieved. The problem 
with this type of report is its tendency to focus on the recognition and measurement of assets and 
liabilities and on short-term financial performance, through the periodic treatment of information 
mainly for shareholders. In addition, there is an increasing concern with Social and Environmental 
Responsibility, which makes it necessary to prepare more detailed and relevant reports on these 
aspects, the so-called sustainability reports. 
The limitations identified in the financial information presented and the reduced literature dealing 
with the topic that identifies which factors contribute most to the perception of value creation by 
companies and their importance for investor decision making was the main motivation for carrying 
out this work. Also, the analysis of the research work developed by Reitmaier and Schultze (2017), in 
which they made an analysis of the relevance of the disclosures and the determinants for the market 
evaluation, for German companies, raised the need to investigate what would be the results obtained 
to the reality of Portuguese companies. Although the Portuguese business environment is composed 
mostly of Small and Medium Enterprises, there is a significant number of listed companies and it is in 
this group that this investigation will focus, more specifically on the listed companies from the Lisbon 
Euronext. This choice is justified by the fact that the research model used requires a large amount of 
information that, in Portugal, is only available to these companies with securities listed on the Lisbon 
Stock Exchange. 
This study has as main objectives to identify which are the determining factors for the creation of 
value in corporate reports, to understand the connection of voluntary disclosures with the creation of 
value and to verify if these disclosures are relevant for the evaluation of companies in the market. This 
investigation is mainly focused on the evaluation of the determinants, but some fundamental aspects 
are also addressed for the Enhanced Business Report model and its importance for the evaluation of 
investors. 
The Enhanced Business Report aims to respond to investors' information needs, so that they can make 
more thoughtful assessments when making investment decisions. Based on the defined objectives, 
the main purpose of the present study is to evaluate which information contained in the Reports and 
Accounts are the most determinant for the evaluation of the companies' value creation. In addition to 
this analysis, it is intended to assess the contribution of voluntary disclosures to the creation of value 
and the assessment of companies by the market. Another objective of this study will be to identify 
which factors lead to investors' decision to invest and what leads them to choose one company over 
another when they make that decision. It is intended to ascertain whether this decision is related to 
the complexity of the published Reports and Accounts and/or to their extension. 
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To achieve the defined objectives, companies with values listed on the Portuguese stock exchange will 
be used as a sample. The data will be obtained through a comprehensive score, developed from an 
evaluation model, to identify a set of information items that will allow to obtain results to understand 
what are the determining factors for the creation of value, both for the company, or for the investor. 
The obtained results show that the quality of profits and the size of companies are the most 
significant determinants and that voluntary disclosures, other than making a difference to value 
creation, are relevant to market valuation and provide additional value through their explanatory 
power. 
 
Keywords: Determinants, Disclosure, Information, Reports, Value 
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Abstract 
This study is based on an extensive review of the literature on information systems security. The 
review focused on topics such as security behavior, security culture, security policies, and compliance. 
Using a synthesis of 20 selected research studies, we present our findings in a narrative format to 
provide a rich understanding of the subject. Our results suggest that the field of information systems 
security is still in its early stages of development. The ever-evolving technological landscape has made 
security attacks increasingly sophisticated, posing significant challenges for organizations. Our analysis 
reveals that security behavior, organizational culture, and context are diverse and complex, requiring 
a nuanced approach to designing security policies that can achieve compliance. This nuanced 
approach should consider factors such as leadership, trust-building, awareness, and security behavior. 
Finally, we provide suggestions for future research in this field. 
 
Keywords: information systems, information security, security behaviour, security compliance, security 

policy, diversity   

 
1. Introduction 
The importance of information security has garnered significant attention within modern 
organizations. With a persistent focus on the development of digital solutions and new technologies, 
novel methods, tools, and techniques for cybercrime continue to emerge (Bendovschi, 2015). 
Consequently, the imperative for security expertise and the implementation of robust security 
routines has become increasingly apparent (Cram et al., 2017). Organizations must carefully consider a 
range of external and internal security threats when formulating their security policies to effectively 
protect against unauthorized access to their systems (Alassaf & Alkhalifah, 2021; Ali et al., 2021). Of 
particular significance is the cultivation of awareness and adherence to security routines and best 
practices among employees, as research indicates that the most significant security threats often arise 
from within the organization, with security incidents predominantly caused by employees themselves 
(Hustad et al., 2020). Consequently, there has been a growing interest in recent years to 
comprehensively understand and identify effective security routines that can adeptly manage the 
complexities and comprehensiveness of the evolving threat landscape (Xu & Guo, 2019). 

The current study is grounded in a comprehensive literature review, which endeavors to provide an 
overview of key research articles published within the past decade on the topic of information 
security, specifically as it pertains to information systems. The review specifically focuses on political 
guidelines, security behavior, and cultural factors that may significantly impact information security.  

The following research question has guided our research study:  

In the field of information systems research, how are key topics pertaining to information systems 

security prioritized and addressed in the existing literature? 

 
2. Methodology 
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A literature review is a scholarly process that provides a comprehensive overview of existing 
knowledge in a particular field by identifying, collecting, and synthesizing prior research studies. It also 
involves recommending future research directions. In this study, we followed the systematic literature 
review procedure and practical guidelines developed by Kitchenham (2004).  
 
Moreover, we utilized the narrative literature approach, as proposed by  Paré et al. (2015), to present 
our study's findings. A narrative literature review offers more flexibility in sourcing a wider range of 
literature, including conceptual articles, literature reviews, and empirical case studies. Our aim was to 
synthesize existing research and provide a fresh perspective on the findings derived from our analysis, 
as recommended by Schryen et al. (2015). This approach facilitated the collation of the literature 
results and enabled us to identify potential avenues for future research on information systems 
security topics. 
The literature review process in this study comprised three distinct steps, conducted in adherence to 
established academic protocols. Firstly, an extensive search was conducted to identify existing 
literature reviews that were relevant to the field of study. Next, a comprehensive protocol was 
developed, specifying pertinent search phrases, and establishing inclusion and exclusion criteria for 
the selection of studies to be included in the review. During the second step, a meticulous review was 
conducted, with a focus on empirical studies, although a few literature studies were included to 
provide a broader overview. The selection of relevant studies was done with careful consideration, 
and their quality was critically evaluated. Additionally, related topics and patterns identified from the 
studies were integrated into the review. Finally, the findings of the literature review were synthesized 
and summarized in a written report, adhering to academic conventions for presenting research 
outcomes. 

The research studies included in our literature review were published during the last decade, 
specifically from 2012 to 2022. Additionally, we performed a backward search to ensure that 
important studies from the last decade were not overlooked. 

To identify pertinent research studies, we employed search phrases that were relevant to the themes 
of information security in information systems, encompassing cultural and policy challenges (as 
outlined in Table 1). Our search was conducted in the Scopus database, utilizing the "title" and 
"keywords" fields, with a focus on literature pertaining to specific topics. Inclusion criteria for studies 
in our review were limited to empirical research studies published in research articles, conference 
papers, or book chapters. Studies that focused on computer science topics related to cryptography, 
network security, access control, and other technical solutions or algorithms specifically related to 
security threats were excluded from our analysis. 
 
 
 
 
Table 1. Overview of research strings 
 
Search phrases in combination 
(KEYWORDS or TITLE) 

“Information systems security” AND  
“Culture” OR 
“Policies” OR 
“Security Behavior”  
Limited to 2012-2022 
 
“Information systems security” AND “Challenges” 
Limited to 2012-2022 
 

Inclusion criteria Peer-reviewed, empirical studies, English language, 
research articles, conference papers, book sections 
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Topics: Information systems and information security, 
socio-technical issues, culture and security culture, 
compliance, policies and guidelines for information 
securities, supporting technologies 
 

Exclusion criteria Books, conference reviews  
Topics: Specific programming languages and code, 
algorithm development and pure technological focus 
(e.g., in computer science topics related to cryptography, 
network security, access control, and other technical 
solutions or algorithms) 

 
The initial search yielded a total of 331 publications. After removing duplicates and publications that 
did not meet accepted quality standards, the remaining pool was reduced to 225 publications. 
Subsequently, the abstracts of these papers were thoroughly reviewed to identify relevant studies for 
the research question at hand. Inclusion and exclusion criteria were applied to ensure that studies 
aligned with the topics of interest. This process resulted in a final set of 27 publications. The content 
of these selected publications underwent a comprehensive examination, guided by the inclusion and 
exclusion criteria. Additionally, the quality of the research studies, particularly the research methods 
employed, was meticulously assessed. 
As a result of this rigorous selection process, a final body of 20 publications was identified for in-depth 
analysis, comprising 17 empirical studies and three literature reviews/conceptual studies (Table 2). 
The empirical studies included in this final set were characterized by robust methodologies and 
substantial data, making them suitable for detailed analysis. The literature reviews and conceptual 
studies, on the other hand, were used to provide an overview of the field. Notably, the relatively 
limited number of empirical studies published in reputable journals suggests that the research area of 
information security in relation to information systems is still in its early stages of development. 
Additionally, there appears to be a dominance of conference papers in this field, indicating that it is 
still a relatively immature research area. 
 
 
 
Table 2. List of selected publications 
 
# Reference 
1 Alassaf, M., & Alkhalifah, A. (2021). Exploring the Influence of Direct and Indirect Factors on 

Information Security Policy Compliance: A Systematic Literature Review. IEEE Access, 9, 162687-
162705.  

2 Ali, R. F., Dominic, P., Ali, S. E. A., Rehman, M., & Sohail, A. (2021). Information security behavior 

and information security policy compliance: A systematic literature review for identifying the 

transformation process from noncompliance to compliance. Applied Sciences, 11(8), 3383.  

3 Bendovschi, A. (2015). Cyber-Attacks – Trends, Patterns and Security Countermeasures. 

Procedia Economics and Finance, 28, 24-31.  

4 Choi, M., & Song, J. (2016). Leadership of Information Security Managers on the Effectiveness of 
Information Systems Security Through Mediate of Organizational Culture. Paper presented at 
the Advanced Multimedia and Ubiquitous Engineering Conference, Singapore.  

5 Connolly, L., & Lang, M. (2012). Data protection and employee behavior: the role of information 

systems security culture. Paper presented at the IADIS WWW/Internet 2012 Conference. 

6 Cram, W. A., Proudfoot, J. G., & D’Arcy, J. (2017). Organizational information security policies: a 
review and research framework. European Journal of Information Systems, 26(6), 605-641.  

7 Ismail, O. (2022). Designing Information Security Culture Artifacts to Improve Security Behavior: 
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An Evaluation in SMEs. Paper presented at The Transdisciplinary Reach of Design Scienc 

Research, Cham. 
8 Lin, C., & Luo, X. (2021). Toward a unified view of dynamic information security behaviors: 

insights from organizational culture and sensemaking. ACM SIGMIS Database: the DATABASE for 

Advances in Information Systems, 52(1), 65-90.  
9 Lopes, I., & Oliveira, P. (2015). Implementation of Information Systems Security Policies: A 

Survey in Small and Medium Sized Enterprises. New Contributions in Information Systems and  

Technologies: 1, 353, 459. 
10 Niemimaa, E. (2016). Crafting an Information Security Policy: Insights from an Ethnographic 

Study. In ICIS proceedings. 
11 Offor, P., & Tejay, G. (2014). Information systems security training in organizations: 

Andragogical perspective. In AMCIS proceedings.  
12 Pahnila, S., Karjalainen, M., & Siponen, M. (2013). Information Security Behavior: Towards 

Multi- 
Stage Models. PACIS 2013 Proceedings, Paper 102. 

13 Shahri, A. B., Ismail, Z., & Rahim, N. Z. A. (2013). Constructing Conceptual Model for Security 
Culture in Health Information Systems Security Effectiveness. Advances in Information Systems 

and Technologies, 213-220.  
14 Siponen, M., Adam Mahmood, M., & Pahnila, S. (2014). Employees’ adherence to information 

security policies: An exploratory field study. Information & Management, 51(2), 217-224.  
15 Subramanian, V., Seker, R., Ramaswamy, S., & Lenin, R. B. (2012). PCIEF: a policy conflict 

identification and evaluation framework. International Journal of Information and Computer 

Security, 5(1), 48-67.  
16 Tilahun, A., & Tibebe, T. (2017). Influence of national culture on employees’ intention to violate 

information systems security policies: A national culture and rational choice theory perspective. 
In Proceedings of the 25th European Conference on Information Systems (ECIS 2017) 2493-2503.  

17 Wall, J., & Iyer, L. (2012). The dark side of leadership in information systems security: A model of 

the effect of manager transgressions on employee security behaviors. In AMCIS 2012 

Proceedings, Paper 12. 

18 Xu, Z., & Guo, K. (2019). It ain’t my business: a coping perspective on employee effortful security 
behavior. Journal of Enterprise Information Management, 32(5), 824-842.  

19 Zheng, D., & Walter, Z. D. (2020). Moral Hazard in Compliance: The Impact of Moral Intensity 
and Competing Values. In AMCIS proceedings.  

20 Stewart, H. (2022). A systematic framework to explore the determinants of information security 
policy development and outcomes. Information & Computer Security, 30(4), 490-516.  

 
3. Findings 
Drawing on the conducted analysis, the outcomes gathered from the analysis of pertinent research 
studies were categorized into two overarching domains of information security in the field of 
information systems research: (1) Security behavior, and (2) Security policies and countermeasures. 
While various factors significantly influence security behavior, organizational culture, security culture, 
and leadership emerged as predominant ones. The selected papers shed light on the critical topic of 
security compliance and non-compliance in connection with both security behavior and security 
policies. The second category accentuates vital countermeasures that can aid organizations in 
managing information security challenges. 
 
3.1 Security behaviour 
Many selected articles center on diverse facets of security behavior and the strategies organizations 
can employ to ensure compliance or prevent non-compliance among their employees. In a recent 
study conducted by Ismail (2022), the findings of the design science research demonstrate a robust 
correlation between Information Systems (IS) security culture and user behaviors. Specifically, a 
positive security culture fosters the development of security behaviors. The concepts of organizational 
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culture are congruent with those of security culture, which includes security awareness, ownership, 
and compliance. By leveraging security culture artifacts, organizations can positively impact security 
behavior and compliance. Additionally, by providing management support, conducting risk 
assessments, designing security policies, facilitating education, and training, and interpreting 
organizational behavior (e.g., job satisfaction and personality traits), customized policies and training 
materials can be created. This approach leads to increased employee awareness of information 
security, ultimately resulting in better security practices and reduced security incidents. 
 
Choi & Song (2016) conducted a study that focused on examining the significance of leadership in 
enhancing the effectiveness of information security managers, mediated by the organizational culture. 
They found that the shared values, beliefs, and norms that exist within an organization play a crucial 
role in transforming leadership style and behavior into concrete security outcomes. Similarly, Connolly 
& Lang (2012) explored the impact of the security culture on employee behavior concerning data 
protection. Their research showed that a positive security culture, characterized by robust security 
awareness, norms, and practices, leads to more compliant and secure employee behavior, while a 
weak security culture may result in negligent or non-compliant behavior. Additionally, leadership 
commitment, management support, and effective communication play an essential role in shaping the 
information security culture. 
Shahri et al. (2013) developed a conceptual model to identify the factors that influence security 
culture in health information systems (HIS). Their research identified security communication and 
security training and education as crucial for enhancing the effectiveness of the security culture in HIS. 
Leadership commitment, employee awareness, and training and education were identified as 
significant elements of the security culture, supported by various IS security studies (e.g., Choi & Song, 
2016; Wall & Iyer, 2012).  
 
The study conducted by Wall & Iyer (2012) explores the adverse effects of managerial transgressions 
on employee security behaviors within the context of IS security. The authors propose a theoretical 
framework that elucidates how unethical conduct by managers can impact employees' security-
related behaviors. The findings of this study reveal that when employees observe their managers 
engaging in transgressive behaviors, such as violating security policies or engaging in unethical 
practices, it can result in a reduction in employees' adherence to security protocols and an increase in 
their involvement in risky security behaviors. The study identifies two types of IS security deviance, 
intentional policy non-compliance and unintentional neglect of proactive security behaviors. 
Additionally, the research underscores the significance of effective leadership and highlights the need 
for managers to model ethical behavior as a means of fostering a culture of information security 
within organizations. 
 
Xu & Guo (2019) find that employee procrastination of security tasks and psychological detachment 
from security issues are key antecedents of effortful security behavior. These are influenced by 
perceived externalities of security risk and business task prioritization. Employees use problem-
focused (preventive measures, seeking information) and emotion-focused (ignoring or avoiding 
threats) coping strategies to manage security risks, which are influenced by their perception of 
security significance, self-efficacy, and organizational context. The study highlights the need for 
organizations to understand employees' coping mechanisms and provide support and resources to 
promote effective security behaviors.  
 
In another study of Lin & Luo (2021), they found that a positive organizational culture and effective 
sensemaking processes can foster a proactive and vigilant approach towards information security, 
leading to better security behaviors in organizations. Furthermore, the authors propose that before 
adopting an approach to information security control, organizations should evaluate their cultures. An 
organization may have various subcultures coexisting within its boundaries. Thus, a uniform 
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information security approach may not be suitable. Instead, multiple approaches that fit each 
subculture can be implemented to foster effective security behaviors.  
 
Ali et al. (2021) developed a model to explain how organizations can transition from non-compliance 
to compliance with IS security policies, based on a thorough literature review. The authors identified 
seven categories of factors that influence compliance behavior, such as national culture and 
intrinsic/extrinsic motivations. Intrinsic motivation, characterized by positive behavior without 
external rewards, was found to be the most effective form of motivation. Improving intrinsic 
motivation can reduce the likelihood of IS security breaches. Protection motivation, which is the 
desire to protect organizational values, and extrinsic incentives for external rewards, also influence 
security compliance. 
The authors also identified factors leading to non-compliance, including security-related 
stress/neutralization, value conflicts, and deterrence. Employees may avoid complying with security 
policies due to the stress or tension it may cause. The literature review found that employees view IS 
security policies as external and stressful to follow, leading them to adopt non-compliant behavior and 
tactics to avoid punishment. 
 
Pahnila et al.(2013) propose a multi-stage model for understanding IS security behavior that includes 
factors such as awareness, knowledge, and perception of security threats. It is crucial to consider the 
level of employees' knowledge when designing security measures. Compliance with security policies 
can be influenced by employees' knowledge of security issues. The researchers assessed employees' 
knowledge of IS security by asking a few questions related to their organization's security policy. The 
results revealed significant differences between the low and high knowledge groups. Thus, distinct 
levels of knowledge can be viewed as different stages of employees' compliance with IS security 
policy. 
 
In a study conducted by Zheng & Walter (2020), they explored the impact of moral intensity and 
competing values on moral hazard in compliance. Their model incorporated threat appraisal, coping 
with appraisal, and cost-consequence misalignment, focusing on compliance costs for employees and 
consequences of non-compliance for organizations. Results indicated that proximity and social 
consensus were significant factors in the relationship between employees and organizations, and 
coping appraisal had a greater impact on compliance intention than threat appraisal. The study 
highlights the importance of employee proximity and organization type in compliance and suggests 
that reducing the moral hazard of compliance can be achieved by improving the relationship between 
employees and organizations. 
 
3.2 Information Systems Security Policies (ISSP) and Countermeasures  
Several of the selected papers, discuss and suggest countermeasures to tackle a variety of information 
security issues (Alassaf & Alkhalifah, 2021; Bendovschi, 2015; Choi & Song, 2016) and security policy 
compliance is influenced by a combination of direct and indirect factors, and organizations should 
consider implementing effective awareness and training programs, enforcement mechanisms, and 
fostering a positive organizational culture and leadership to promote compliance with information 
security policies. Trust-building measures can also be considered to enhance compliance behavior 
(Alassaf & Alkhalifah, 2021).  
 
Numerous studies have explored information security concerns and offered potential solutions, as 
evidenced by the selected articles (e.g., Alassaf & Alkhalifah, 2021; Bendovschi, 2015; Choi & Song, 
2016). In order to achieve compliance with security policies, organizations must account for both 
direct and indirect influences. Effective awareness and training programs, along with strict 
enforcement measures and the cultivation of a positive organizational culture and leadership, can 
promote policy compliance. Additionally, trust-building measures may prove beneficial in encouraging 
compliant behavior (Alassaf & Alkhalifah, 2021).  
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Bendovschi's (2015) article delves into a range of security countermeasures that can be utilized to 
alleviate the negative effects of cyber-attacks. These countermeasures include technical measures 
such as firewalls, intrusion detection systems, and encryption, in addition to organizational measures 
such as employee training, incident response plans, and risk management strategies. The research 
emphasizes the significance of a multi-faceted approach to cybersecurity that encompasses technical, 
organizational, and human factors. The article also identifies several obstacles and limitations in 
addressing cyber-attacks, such as the swift pace of technological advancements, the constantly 
evolving nature of cyber threats, the absence of international coordination in cybersecurity 
endeavors, and the human factor as a frail link in security. 
 
Offer & Tejay's (2014) research examines the development of effective information security education 
programs, aimed at promoting compliance with security policies in organizations. In their study, they 
utilize Adult Learning Theory, a framework that emphasizes a learner-centric approach. By adopting 
this approach, the authors suggest that training programs should be designed to incorporate critical 
elements such as motivation, reinforcement, retention, and transference of knowledge, throughout 
the entire IS security training process. 
 
The authors contend that adult learners are a diverse group, with unique characteristics and learning 
needs that should be taken into account when designing IS security education programs. As such, the 
education provided should be tailored to address the specific problems and tasks that employees are 
expected to handle, to effectively promote compliance with security policies. 
 
In a research investigation carried out by Siponen et al.(2014), it was demonstrated that an 
employee’s self-efficacy in relation to potential information security threats, their attitude toward 
adhering to information security policies, and their normative beliefs exerted a highly significant and 
positive influence on their intention to comply with information security policies and procedures. 
Furthermore, it was revealed that the intention to comply with these policies had a substantial and 
positive impact on actual compliance with them. Conversely, the provision of rewards for complying 
with security policies, and an employee’s response efficacy, did not manifest a significant effect on 
compliance with these policies. 
 
Subramanian et al.(2012) conducted a study that underscores the need to consider the diversity of 
domains when designing and managing security policies. In the modern business landscape, it is 
common for enterprises to have a presence in multiple geographical locations. Such organizations 
often operate in project-based work environments that are in a constant state of evolution. In order 
to ensure the security of these operations, it is necessary to develop specific security policies that are 
tailored to the unique requirements of each location, while also maintaining existing policies. This 
process entails taking into consideration not only technical factors but also socio-political and legal 
requirements that can vary between regions. These complex and varied considerations can 
significantly impact the design of effective security policies.  
 
To address these challenges, the authors propose a Policy Conflict Identification and Evaluation 
Framework (PCIEF), which presents a systematic approach for identifying policy conflicts and assessing 
their severity and potential impact on information security within an organization. The study 
highlights the importance of addressing policy conflicts in organizations to enhance the effectiveness 
of information security policies, by maintaining and modifying policies as required.  
 
Lopes & Oliveira (2015) identified critical success factors for implementing a security policy in SMEs. 
The study revealed significant differences between SMEs with and without a security culture, leading 
to a division of the sample into two clusters. User training was found to be the most important factor 
in both clusters. For SMEs with a security document, the document's clarity and concision and 



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[152] 

 

monitoring compliance were critical. For SMEs without a policy, executive board willingness to 
implement an ISS policy, engagement in implementation, and attention to technology acquisition 
were crucial. The authors stress that implementing an ISS policy is a dynamic process that requires 
ongoing evaluation, planning, and adjustment. They also acknowledge that SMEs present a diverse 
range of sizes and cultures, necessitating the identification of inhibiting factors and the development 
of an ISS policy model that accounts for this diversity. 
 
In (2017), Tilahun & Tibebe conducted a pilot study with 230 responses examining the impact of 
national culture on employees’ intentions to violate ISS policies. To achieve this, the authors 
developed and tested an empirical ISS compliance model, which was based on rational choice theory 
and national culture constructs related to security. The research was conducted in both Ethiopia and 
the US, and Hofstede’s national culture dimensions were utilized. The study's objective was to 
investigate how national culture affects employees' compliance with ISS policies and to understand 
the moderating effect of cultural dimensions on ISS countermeasures such as formal sanctions, moral 
beliefs, shame, and perceived benefits. The authors' findings revealed that cultural dimensions 
significantly influence employees' intentions to violate their company's ISSP. As a result, ISS managers 
should be aware of how cultural dimensions impact employees' ISS behavior and consider this factor 
when designing and implementing ISS policies or strategies. 
 
Stewart (2022) developed a framework with six crucial constructs for successful ISSP development and 
implementation. Especially, employee awareness and training are crucial for preserving the security of 
sensitive data and reducing human errors and negligence. It is also essential to remove 
misperceptions about information security and increase employees' perceptions of its relevance. 
Moreover, involving external partners and stakeholders, investing in information security and 
organizational commitment, increasing security and cyber threat intelligence, and establishing a 
security culture, were considered critical. Investing in ISSPs offers benefits that outweigh costs, as 
ISSPs can enhance compliance and yield financial benefits. Stewart's framework provides a practical 
guide for companies to improve their information security policies and protect sensitive data. 
 
4. Discussion 
Drawing upon the analysis of our literature review, a novel perspective arises, namely diversity. Our 
examination reveals that security behavior manifests in varied ways across diverse organizations. 
Therefore, devising a uniform security policy capable of accommodating the needs of all organizations 
presents a formidable challenge.  
 
Through our analysis, we have identified several diversity dimensions in the various studies. For 
instance, the level of knowledge, awareness, and perception of security threats among employees 
varied greatly, with some possessing high levels of knowledge while others demonstrated a low level 
of awareness (Lopes & Oliveira, 2015; Pahnila et al., 2013). These findings formed the basis for the 
development of a multi-stage model aimed at understanding information system (IS) security behavior 
and compliance with IS security policies, as proposed by Pahnila et al. (2013). 
 
In addition, several studies discussed different management styles, including those presented by Choi 
& Song (2016), Shahri et al. (2013), and Wall &  Iyer (2012). It was noted that organizational context, 
organizational and national culture also played significant roles in influencing security behavior and 
compliance, as shown in the works of Xu & Guo (2019), Lin & Luo (2021), and Ali et al.(2021). 
Furthermore, due to the diverse nature of adult learners, training and education programs must be 
tailored to meet the unique needs of organizations’ employees, as emphasized in the research 
conducted by Offor & Tejay (2014). 
 
Moreover, we found that various business domains, technical, socio-political, and legal requirements, 
which differ across regions and geographical locations, as well as the constantly changing nature of 
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project organizations, as noted by Subramanian et al. (2012), can lead to conflicts in security policies 
that require customization and modifications to ensure compliance. 
 
Drawing upon the findings of these studies, it has become evident that individuals exhibit varying 
degrees of awareness and understanding with respect to security threats. This underscores the need 
for customized security policies and behaviors, as a one-size-fits-all approach may not prove effective. 
To this end, organizations must account for the diversity of their workforce in terms of attitudes, 
knowledge, skills, and professional backgrounds. Such a holistic approach will require customized 
training and education programs to ensure compliance with security policies. 
 
The inclusion of a diverse workforce can facilitate innovative approaches to security, leading to more 
effective solutions to security challenges. As such, involving employees in the establishment of a 
security culture and appropriate ISS policy will be vital for organizations to stay ahead of constantly 
evolving security landscapes and emerging threats. By acknowledging diversity in security behavior 
and compliance with security policies, organizations could implement the following measures: 
 
Firstly, organizations should provide regular training and education to all employees on security best 
practices and the underlying rationale for these practices. This will ensure that everyone is aware of 
security risks and how to mitigate them. 
Secondly, open communication and feedback mechanisms should be encouraged from employees on 
security policies and behaviors. This will enable organizations to identify areas where policies may not 
be effective or may need to be adapted to different employee groups. 
Thirdly, security policies and behaviors should be flexible and adapted to different roles, 
responsibilities, and needs within the organization. This approach ensures that everyone is capable of 
complying with policies and can contribute to security efforts. 
Lastly, organizations should create a culture of inclusivity and encourage employees to take ownership 
of security within the organization. These measures may collectively promote the diversification of 
security approaches, ultimately improving overall organizational security. 
 
5. Future research 
Cram et al. (2017) put forth an inclusive framework for recommending future research endeavors on 
organizational information security policies and their impact on security practices. Their paper was 
aiming to propose future research avenues. The authors suggest various areas for future inquiry, such 
as the development of more effective security policies that account for employees' perceptions of 
legitimacy, fairness, and justice. They also advocate that managers consider a broader range of 
employee-centric factors while customizing security policies. Additionally, they propose the 
significance of identifying factors that may diminish the positive correlation between security policy 
compliance and organizational security performance, which may result in security incidents. Lastly, 
the authors recommend exploring how organizations modify security policies following a data breach. 
Furthermore, based on the findings from this literature review, we propose the following avenues for 
further research:  
 
The significance of human factors in information security behavior is a crucial area of research. To gain 
a comprehensive understanding, future studies should focus on cognitive and behavioral factors 
influencing security decision-making and ways to design interventions that promote secure behavior 
(e.g., Zheng & Walter, 2020). 
 
User training and awareness programs have been found to be effective in promoting secure behavior 
(e.g., Lopes & Oliveira, 2015). Future research could examine the effectiveness of different types of 
awareness and training programs and enforcement mechanisms, as well as investigate the dynamics 
of organizational culture and leadership and the role of trust in compliance behavior. Additionally, 
studies could explore the interactions between direct and indirect factors and contextual factors that 
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may influence compliance behavior (e.g., Alassaf & Alkhalifah, 2021). Longitudinal studies could 
provide more robust evidence on the temporal dynamics of compliance behavior and help establish 
causal relationships. Understanding these complex dynamics could aid in the development of effective 
strategies to promote compliance behavior among employees. 
 
Organizational culture and security policy are critical factors influencing information security behavior. 
Future research should explore the relationship between these factors and employee behavior, and 
ways to design effective policies and security cultures to promote secure behavior (e.g., Ismail, 2022). 
Design of technology and systems can also have an impact on information security behavior. Future 
research should focus on designing secure systems that are user-friendly, universal, and accessible to 
a wide range of users (e.g., Li et al., 2021). 
 
Threat intelligence and response play a crucial role in mitigating security incidents. Research should 
explore ways to improve these capabilities to better protect organizations and individuals from 
security threats (e.g., Bendovschi, 2015; Stewart, 2022). 
 
Overall, future research should aim to better comprehend the complex interplay between technology, 
human behavior, and organizational factors in information security. Effective interventions to 
promote secure behavior should also be explored in depth to ensure that organizations can better 
protect themselves and their stakeholders from potential security breaches. 
 
References  
Alassaf, M., & Alkhalifah, A. (2021). Exploring the Influence of Direct and Indirect Factors on 

Information Security Policy Compliance: A Systematic Literature Review. IEEE Access, 9, 
162687-162705. doi:10.1109/ACCESS.2021.3132574 

Ali, R. F., Dominic, P., Ali, S. E. A., Rehman, M., & Sohail, A. (2021). Information security behavior and 
information security policy compliance: A systematic literature review for identifying the 
transformation process from noncompliance to compliance. Applied Sciences, 11(8), 3383.  

Bendovschi, A. (2015). Cyber-Attacks – Trends, Patterns and Security Countermeasures. Procedia 

Economics and Finance, 28, 24-31. doi:https://doi.org/10.1016/S2212-5671(15)01077-1 
Choi, M., & Song, J. (2016). Leadership of Information Security Managers on the Effectiveness of 

Information Systems Security Through Mediate of Organizational Culture. Advanced 

Multimedia and Ubiquitous Engineering: FutureTech & MUE, 649-654.  
Connolly, L., & Lang, M. (2012). Data protection and employee behaviour: the role of information 

systems security culture. Paper presented at the IADIS WWW/Internet 2012 Conference. 
Cram, W. A., Proudfoot, J. G., & D’Arcy, J. (2017). Organizational information security policies: a review 

and research framework. European Journal of Information Systems, 26(6), 605-641. 
doi:10.1057/s41303-017-0059-9 

Hustad, E., Bekkevik, F. M., Holm, O. R., & Vassilakopoulou, P. (2020). Employee Information Security 
Practices: A Framework and Research Agenda. International Journal of E-Services and Mobile 

Applications (IJESMA), 12(2), 1-14.  
Ismail, O. (2022, 2022//). Designing Information Security Culture Artifacts to Improve Security 

Behavior: An Evaluation in SMEs. Paper presented at the The Transdisciplinary Reach of Design 
Science Research, Cham. 

Kitchenham, B. (2004). Procedures for performing systematic reviews. Keele, UK, Keele University, 

33(2004), 1-26.  
Li, H., Yoo, S., & Kettinger, W. J. (2021). The Roles of IT Strategies and Security Investments in 

Reducing Organizational Security Breaches. Journal of Management Information Systems, 

38(1), 222-245. doi:10.1080/07421222.2021.1870390 
Lin, C., & Luo, X. (2021). Toward a unified view of dynamic information security behaviors: insights 

from organizational culture and sensemaking. ACM SIGMIS Database: the DATABASE for 

Advances in Information Systems, 52(1), 65-90.  



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[155] 

 

Lopes, I., & Oliveira, P. (2015). Implementation of Information Systems Security Policies: A Survey in 
Small and Medium Sized Enterprises. New Contributions in Information Systems and 

Technologies: Volume 1, 353, 459.  
Offor, P., & Tejay, G. (2014). Information systems security training in organizations: Andragogical 

perspective. AMCIS Proceedings, Paper 23.  
Pahnila, S., Karjalainen, M., & Siponen, M. (2013). Information Security Behavior: Towards Multi-Stage 

Models. PACIS 2013 Proceedings, Paper 102.  
Paré, G., Trudel, M.-C., Jaana, M., & Kitsiou, S. (2015). Synthesizing information systems knowledge: A 

typology of literature reviews. Information & Management, 52(2), 183-199.  
Schryen, G., Wagner, G., & Benlian, A. (2015). Theory of knowledge for literature reviews: an 

epistemological model, taxonomy and empirical analysis of IS literature. Paper presented at the 
36th International Conference on Information Systems (ICIS) 2015, Fort Worth, TX. 

Shahri, A. B., Ismail, Z., & Rahim, N. Z. A. (2013). Constructing Conceptual Model for Security Culture in 
Health Information Systems Security Effectiveness. Advances in Information Systems and 

Technologies, 213-220.  
Siponen, M., Adam Mahmood, M., & Pahnila, S. (2014). Employees’ adherence to information security 

policies: An exploratory field study. Information & Management, 51(2), 217-224. 
doi:https://doi.org/10.1016/j.im.2013.08.006 

Stewart, H. (2022). A systematic framework to explore the determinants of information security policy 
development and outcomes. Information & Computer Security, 30(4), 490-516. 
doi:10.1108/ICS-06-2021-0076 

Subramanian, V., Seker, R., Ramaswamy, S., & Lenin, R. B. (2012). PCIEF: a policy conflict identification 
and evaluation framework. International Journal of Information and Computer Security, 5(1), 
48-67.  

Tilahun, A., & Tibebe, T. (2017). Influence of national culture on employees' intention to violate 
information systems security policies: A national culture and rational choice theory perspective. 
Proceedings of the 25th European Conference on Information Systems (ECIS 2017) 2493-2503.  

Wall, J., & Iyer, L. (2012). The dark side of leadership in information systems security: A model of the 
effect of manager transgressions on employee security behaviors. AMCIS 2012 Proceedings, 
Paper 12.  

Xu, Z., & Guo, K. (2019). It ain’t my business: a coping perspective on employee effortful security 
behavior. Journal of Enterprise Information Management, 32(5), 824-842. doi:10.1108/JEIM-10-
2018-0229 

Zheng, D., & Walter, Z. D. (2020). Moral Hazard in Compliance: The Impact of Moral Intensity and 
Competing Values. AMCIS  2020 Proceedings, Paper 37.  

 

 

 

 

 

 

 

 

 

 



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[156] 

 

 

A Data Analytics-Enabled Curriculum 

 

Duane B. Kennedy 

School of Accounting and Finance, University of Waterloo 

Waterloo, ON, N2L 3G1, Canada,  dkennedy@uwaterloo.ca 

 

Theophanis C. Stratopoulos 

School of Accounting and Finance, University of Waterloo 

Waterloo, ON, N2L 3G1, Canada, tstratopoulos@uwaterloo.ca 

 

Abstract:  

Researchers argue that data analytics and emerging technologies (DA&ET) must be integrated into 
business curricula to develop future professionals who will not be replaced by technology. The School 
of Accounting and Finance (SAF) at the University of Waterloo has implemented a curriculum that 
integrates DA&ET into an established accounting program. The school develops a foundation for 
DA&ET through a set of required courses during the first two years of the student’s program. The 
program is built on industry-standard tools (e.g., spreadsheets, Tableau) while also preparing students 
for a changing environment in the future (e.g., R, RPA, blockchain). The program develops core 
foundational knowledge such as relational databases, querying, statistics, and forecasting tools. The 
paper aims to share our experiences of implementing this curriculum at the University of Waterloo. 
We discuss how the foundational DA&ET curriculum fits within the strategic priorities of the SAF and 
the resulting challenges and constraints encountered during the development and implementation of 
the curriculum. The paper concludes with feedback from students who have been through this new 
curriculum followed by a discussion of challenges as we plan for future versions of the curriculum. 

Keywords: Data Analytics, Emerging Technologies, Accounting Curriculum, Analytics Mindset, CRISP-
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Abstract 

Nowadays the importance of predicting the future financial situation of companies is 
becoming more and more important, and it is useful both for the companies themselves and 
for the market stakeholders because it helps in timely information provision and supporting 
decision-making processes, to achieve their goals and protect them from the past financial 
losses. The need of predicting the future financial situation of companies led researchers to 
dealing with the development of automated predicting systems. Until today most studies have 
applied traditional statistical analysis and machine learning methods, but with several 
disadvantages due to their limited capabilities. In the last years the technological progress and 
the ability to manage large amounts of data created the conditions for the development of 
deep learning methods. It is about an advanced machine learning approach which in fact is 
already used in many applications covering a wide range of scientific fields with success. The 
present article provides a literature review of state-of-the-art business applications of deep 
learning systems which have taken place in recent years to predict the probability of fraud, 
financial distress, bankruptcy, financial failure and going concern of companies. For this 
purpose, fifteen research articles which developed innovative deep learning prediction 
models, have been collected. The proposed deep learning models are presented and analyzed 
as to the purpose that have been developed, the algorithms they were based on, the data 
that has been collected, the techniques that have been applied and also their performance 
results compared to the benchmark models that was chosen by the researchers. The ultimate 
goal of this article is to assess the effectiveness and reliability of deep learning models over 
traditional statistical and machine learning models, to identify the benefit of their use and also 
the opportunities they offer for future research. Finally, we hope that future research will 
further explore the deep learning method and develop more advanced deep learning models 
that will also cover more economic issues which more than often concern the stakeholders. 

 
Keywords: deep learning, bankruptcy, financial fraud, financial distress, annual reports, 
corporate failure, going concern. 

 
 
   1.Introduction 

Nowadays the importance of predicting the future financial situation of companies is 
becoming more and more important and it is useful both for companies themselves and the 
market stakeholders. 

For companies, it is important because it helps them in timely decision-making provision 
and in the development of appropriate strategies so that they can conform to the ever-
changing economic and business environment with the aim of achieving 



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[158] 

 

profitability, increasing competitiveness, maintaining their sustainability and meeting the 
stakeholders’ expectations (Papadakis, 2016). 

For the market stakeholders, such as investors, creditors, suppliers, employees, 
regulatory authorities etc., it is also important because it helps them in timely decision- 
making provision with the aim of meeting their demands and expectations and avoiding fraud 
(Tsaklaganos & Spathis, 2017). 

The main source of information for the financial status and performance of a company is 
the annual financial statements and they are useful for the decision-making of all market 
stakeholders (Tsaklaganos & Spathis, 2017). 

Nevertheless, the asymmetry of information causes risks, as the administration of each 
company has got all the information available for the real financial situation while the rest 
hasn’t (Jan, 2021a). Therefore, it is possible for the administration to hide important 
information for several reasons (like poor financial performance, pressure to meet third-party 
demands, need to obtain financing, tax reasons etc.) given the fact that the positive financial 
picture of the company is vital (Craja, Kim, & Lessmann, 2020). 

In fact, it has been noted so far that many annual financial statements are not true but 
falsified (Craja et.al., 2020; Xiuguo & Shengyong, 2022) in order to mislead and deceive the 
stakeholders for the benefit of the companies. It is considered to be a very serious 
phenomenon since often not only the administration members are involved but also the audit 
firms. 

Researches in the past have noted that the financial statement fraud causes higher 
financial losses compared to other kinds of fraud (such as asset misappropriation and 
corruption), even though its frequency of appearance is much more rare (Craja et.al., 2020). 

Typical examples are the financial scandals of Enron and WorldCom companies as well 
as the global financial crisis of 2008-2009 which led to crises with serious financial losses to all 
stakeholders and badly damaged the world economy. 

As a consequence of the above, the need of predicting the future financial situation of 
companies came up. Examples of such prediction are the prediction of the probability of 
bankruptcy, financial distress, financial failure, going concern as well as the probability of 
financial statements fraud since its purpose is to hide important information. In fact, the 
financial statements fraud is considered to be precursor of the financial distress and 
bankruptcy of a company (Jan, 2021a (Alexandropoulos, Aridas, Kotsiantis, & Vrahatis, 2019; 
Craja et.al., 2020; Jang, Jeong, & Cho, 2021). 

The above led researchers to dealing with the development of automated systems in 
order to provide timely and interpretable prediction with the ultimate goal of strengthening 
the decision-making processes, improving and accelerating the auditing procedures and 
having more efficient administration in order to further ensure the stability of markets and 
economic development (Alexandropoulos et.al., 2019; Craja et.al, 2020). 

The object of this paper is the literature review of researches which have taken place in 
recent years to predict the probability of fraud, financial distress, bankruptcy, financial failure 
and going concern of companies. 

The purpose is to assess the effectiveness and reliability of deep learning models over 
traditional statistical and machine learning models, to identify the benefit of their use and also 
the opportunities they offer for future research. 

Specifically, fifteen research articles are presented which dealt with the development of 
innovating predicting deep learning models and which, as part of the research processes, were 
compared with traditional and machine learning models in order to evaluate their 
performance and their effectiveness. 
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The fifteen articles were collected from Scopus, ResearchGate, Google and Scholar 
databases and were published by Elsevier, Springer, MDPI and Emerald publishing houses 
from 2019 up to 2022. They were searched with the keywords: “deep learning”, “bankruptcy”, 
“financial fraud”, “financial distress”, “annual reports”, “corporate failure”, “going concern” 
and only those that were written in English were chosen. 

 
The rest of the paper is structured as follows. The Section 2 presents the traditional 

statistical models and the machine learning models that have been applied in previous 
studies, the Section 3 introduces some basic concepts related to artificial intelligence and 
deep learning method, the Section 4 analyzes the proposed deep learning models of the 
fifteen research articles and finally, the Section 5 presents the concluding remarks and 
mentions some issues for future research for the further improvement of the deep learning 
method. 

 
 
 
2.Literature review 

Until today, researches have been carried out on the prediction of financial statement 
fraud, financial distress, bankruptcy, financial failure, and going concern of companies, most 
of which developed and applied traditional statistical analysis or machine learning methods. 
However, during their application, it was noted several disadvantages due to their inability to 
(a) develop complex financial models, (b) manage imbalanced data and (c) manage big data 
(Smiti & Soui, 2020). Also, most of them analyzed only the numerical data of the financial 
statements, i.e. only the structured data, which was not enough (Xiuguo & Shengyong, 2022).   
Thus, the need of using more advanced algorithms was imperative. 

A brief description of the traditional methods that have been used follows: 
 
 

a. Traditional statistical analysis methods 
Most researches used statistical analysis methods such as regression analysis, 

discriminant analysis, cluster analysis and factor analysis methods (Chi & Chu, 2021). Typical 
examples are the development of Multivariate Discriminant Analysis (MDA) method by 
Altman in 1968 and later the development of Logistic Regression (LR) method by Ohlson in 
1980 with the purpose to predict the financial situation of companies (Alam, Gao, & Jones, 
2021; Aljawazneh, Mora, Garcia-Sanchez, & Castillo-Valdivieso, 2021; Hosaka, 2019; Smiti & 
Soui, 2020). But statistical models were very simple and their limitations led to errors (Chi & 
Chu, 2021; Jan, 2021b). They analyzed numerical economic indicators that entered the model 
in a linear combination. They were based on highly restrictive statistical assumptions and did 
not have the ability to handle a large number of variables, making it difficult to develop 
complex financial models (Alam et al., 2021; Smiti & Soui, 2020). 

 
 

b. Traditional machine learning methods 
Later machine learning methods were used and developed predicting models such as 

Decision Tree (DT), Neural Networks (NN), Support Vector Machine (SVM), K- Nearest 
Neighbor (KNN), Bayesian Network (BN), Artificial Neural Network (ANN) 
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with satisfying accuracy rates (Kirkos, Spathis, & Manolopoulos, 2007; Xiuguo & Shengyong, 
2022). Their advantages compared to the traditional statistical analysis models are that they 
have the ability to handle a large number of variables (Alam et al., 2021), they are not based 
on the limiting assumptions of statistical methods (Jang et al., 2021), they can effectively 
handle non-linear problems and have higher classification and prediction accuracy (Jan, 
2021a). However, there are several disadvantages as regards the feature extraction process, 
because it takes place independently from the training phase. Also, the training takes long 
time and it is difficult to handle big data (Smiti & Soui, 2020), while most of them, such as 
gradient boosting machines and random forests, haven’t been designed to handle panel data 
structures (Alam et al., 2021). 

 
 
 

c. Artificial Intelligence (AI) 
Artificial Intelligence is a field of computer science with many practical applications and 

active research areas, such as machine learning, natural language processing, robotics etc. It 
studies the human intelligent behavior and deals with its understanding and automation. It is 
a set of actions performed by computers that imitate human behavior. It deals with the 
design of algorithms to calculate satisfactory solutions for problems (Keravnou, 2000). 

Initially, it dealt with solving problems that were intellectually difficult for humans, with 
success (Goodfellow, Bengio, & Courville, 2016). And this success is due to the fact that the 
intellectually problems are easy to be described by rules that computers understand. But the 
real challenge was to solve intuitive problems. In other words, problems that were easy for 
humans to solve but difficult for computers, because these problems are difficult to be 
described by rules that computers understand. Humans have got intelligence, experience, 
knowledge and abilities, such as the ability to see, learn, speak, make decisions etc. A large 
part of humans’ knowledge is subjective and intuitive. 

So, one of the main challenges of artificial intelligence was how computers will get this 
knowledge so that they can behave intelligently (Goodfellow et al., 2016). 

The solution to this problem has been provided by Deep Learning method. 
 

d. Deep Learning 
Deep Learning is a type of machine learning method both of which belong to the 

artificial intelligence field. Deep Learning consists of a progress of machine learning. It allows 
computing systems to improve with data and experience (Goodfellow et.al., 2016). It uses 
deep artificial neural networks which looks like human brain and allows computers to learn 
and act on their own without human help. In other words, computers are able to make 
intelligent decisions. 

The main difference between deep learning and machine learning models is that a deep 
learning algorithm can determine whether the prediction is correct or not on its own and 
make corrections without human intervention while human intervention for a machine 
learning model is necessary (Grieve, 2022). 

Artificial neural networks are able to solve all kinds of problems by using the computer. 
But their operating mode differs from the classic computer. 
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An artificial neural network combines human way of thinking with the mathematical way 
of thinking. In other words, a neural network can learn and train, remember or forget a 
numerical value but also use complex mathematical functions. Their main difference from 
biological neural networks is that, while they learn through training and experience, they 
follow predetermined rules in order to perform the procedures for which they have been 
designed (Argirakis, 2001). 

 
Most people believe that deep learning is a new technology. In fact, it is dated from 

1940 but only in recent years its popularity has increased. The main reasons for its popularity 
are the significant progress in technology and the ability to manage large amounts of data (big 
data) (Goodfellow et.al., 2016). Due to the increase of digitization of society, all activities are 
recorded through plenty of applications. Now there is large amount of data, making the 
training of deep learning models possible. Additionally, the increase in computing power has 
got important role in the popularity of neural networks. Today computers are more powerful, 
faster and have more memory. The faster network connectivity and advanced software 
helped to increase the size of deep learning models as well as to improve their accuracy and 
reliability. 

Today deep learning models are applied in more and more applications covering a wide 
range of scientific fields. Also, the availability of open source libraries, such as Theano, 
TensorFlow, PyLearn2, Torch, MXNet, Keras, Pytorch etc., have contributed to the 
implementation and progress of deep learning method (Goodfellow et.al., 2016; Sun & 
Vasarhelyi, 2018). 

 
 

e. Text representation 
Text representation concerns the conversion of words of a text into numerical form, so 

that they can be understood by computers and be possible their algorithmically process. So 
far, many techniques such as Bag Of Words (BOW), Term Frequency – Inverse Document 
Frequency (TF-IDF), Bidirectional Encoder Representations from Transformers (BERT) and 
Word2Vec have been developed. 

 
Following there is a description of the Word2Vec that have been used by many proposed 

models. 
 
 

i. Word2Vec 
The Word2Vec technique is a popular natural language processing technique which was 

developed by Tomas Mikolov in 2013 at Google. It is able to identify semantically and 
syntactically similar words and suggest additional words to incomplete sentences (Wikipedia, 
Word2vec, 2022). It is a two-layer neural network which has the ability to create dense word 
embeddings (Dutta, 2021). It can accept a large corpus of text as input and creates a high-
dimensional vector space where every unique word corresponds to a vector. 

The Word2Vec technique uses two different architectures in order to create the word 
embeddings, the Continuous Bag-Of-Words (CBOW) architecture or the continuous skip-gram 
architecture in which both individual word and the window of context words are considered 
(Dutta, 2021). 

According to the CBOW architecture, the model predicts the target word (the 
individual word) by taking the window of context words as input, i.e. the words that 



17
th

 International Conference on Enterprise Systems, Accounting, Logistics and Management  
(17

th
 ICESALM 2023) - July 19-21, 2023, Corfu, Greece 

    

[162] 

 

surround the target-word. According to the skip-gram architecture, the model predicts the 
window of context words by taking the target word as input (Dutta, 2021). 

Comparing the two architectures, the CBOW is faster and more effective to high- 
frequency words, while the Skip-gram is better on small datasets and more effective on rare 
words (Karani, 2018). 

The Word2Vec technique is simple to use and easy to understand. It is trained quickly 
and it is suitable for both small and large datasets. So far, it has been used in data analysis and 
customer reviews with success and also in recommendation systems, such as Airbnb, Alibaba 
and Spotify paltforms (Devopedia, 2020). 

 
 

   3.Analysis of the research articles 
This chapter presents an analysis of the proposed DL models regarding the chosen neural 

networks types, the prediction purpose of each model, the collected data, the techniques and 
as well the performance measures and statistical analysis methods that have been applied in 
order to evaluate and confirm their results. 

 
 
  Types of neural networks 

Most of the studies developed deep learning models based on the Recurrent Neural 
Networks (RNN), Long Short-Term Memory (LSTM), Gated Recurrent Unit (GRU), 
Convolutional Neural Networks (CNN) and Multi-Layer Perceptrons (MLP) algorithms (see 
table 1). 

 
  Recurrent Neural Networks (RNN) 

Recurrent Neural Network (RNN) is a sequence model which has the ability to capture 
the time dependence of sequential data with accuracy. It is already successfully applied to the 
analysis of time series data which concerns texts and videos. The disadvantage is that it is 
unable to maintain long term memory because of the vanishing gradient problem that 
prevents the weights from being updated to smaller levels during backpropagation. So, it is 
about a short term memory model (Chi & Chu, 2021; Jan, 2021a; Jan, 2021b; Xiuguo & 
Shengyong, 2022). 

The Long Short-Term Memory (LSTM) and Gated Recurrent Unit (GRU) algorithms are 
types of RNN and have been developed in order to deal with the disadvantages of RNN 
algorithm (Chi & Chu, 2021; Jan, 2021a). 

 
 
  Long Short-Term Memory (LSTM) 

The Long Short-Term Memory (LSTM) algorithm is a recurrent neural network which 
was proposed by Hochreiter and Schmidhuber in 1997 (Chi & Chu, 2021; Jan, 2021a). It is 
about a long-term memory model which is used in time series data processing, in prediction 
and classification. It has the ability to learn long term dependencies in order to solve 
sequencing problems and control the memory flow by maintaining the necessary information 
and rejecting the irrelevant ones (Chi & Chu, 2021; Craja et.al., 2020; Jan, 2021a; Xiuguo & 
Shengyong, 2022; Wikipedia, Long short-term memory, 2022). 
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The LSTM network consists of a memory cell which is called cell state and three gates 
which are called forget gate, input gate and output gate (Saxena S., 2021; Singhal, 2020). 

As concerns the gates, the LSTM network is divided in three parts where the first part 
corresponds to the forget gate, the second part to the input gate and the third one to the 
output gate (Saxena S., 2021). The gates control the flow of information in and out of the cell 
state. They determine which of the information will be kept, updated or forgotten (Chi & Chu, 
2021; Craja et.al., 2020; Jan, 2021a; Xiuguo & Shengyong, 2022). 

So far, the LSTM model is an extremely accurate model and it has been successfully used 
in many applications, such as speech recognition, machine translation, robot control, time 
series prediction, video games etc. (Wikipedia, Long short-term memory, 2022). 

 
  Gated Recurrent Unit (GRU) 

The GRU algorithm is a variation of LSTM algorithm. The difference with the LSTM 
algorithm is that it has only two gates, which are called reset gate and update gate, while it 
hasn’t got memory cell. Its advantage is that the less number of gates, reduces the number of 
training parameters and increases the training speed (Chi & Chu, 2021; Xiuguo & Shengyong, 
2022). 

 
   Convolutional Neural Networks (CNΝ) 

The Convolutional Neural Network (CNΝ) is an artificial neural network which has been 
designed to process pixel data. It is widely used for visual image analysis. It is inspired by the 
animal visual cortex organisms, where each neuron responds to stimuli in a limited area of the 
visual field which is called receptive field. The receptive fields of different neurons overlap in 
order to cover the entire visual field (Wikipedia, Convolutional neural network, 2022). 

The architecture is different from the usual neural networks. The network consists of an 
input layer, the hidden layers and the output layer. The input layer and hidden layers are 
organized in the three dimensions (width, height and depth), while the output layer is 
organized in only one dimension (freeCodeCamp, 2019). The CNN network consists of two 
parts. In the first part takes place the feature extraction while in the second part takes place 
the feature classification in order to receive the result (freeCodeCamp, 2019). 

The main advantages of the CNN network are that it is highly accurate and has the 
ability to detect the important features by itself without human help. 

It is applied successfully in many applications such as visual face and object recognition,        
image   classification,  natural  language processing etc. (Wikipedia, Convolutional neural 
network, 2022). 

 
 
   Multi-Layer Perceptron (MLP) 

The Multi-Layer Perceptron (MLP) model is a feed forward artificial neural network 
which consists of three or more fully connected layers (one input layer – one or more hidden 
layers – one output layer). It is the most basic deep neural network and for its training is used 
the backpropagation algorithm (Kirkos, 2015). It is suitable for classification of non-linear 
problems and it is used in speech recognition, image recognition and machine translation 
(Wikipedia, Multilayer perceptron, 2022). 
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    The purpose of the research articles 
Considering the predicting purpose of each research article, three studies focused on 

fraud prediction, two studies on financial distress prediction, six on bankruptcy prediction, 
two on corporate failure prediction and finally two studies on going concern prediction (see 
table 1). 

 
Table 1: The fifteen research articles 

 
Deep learning for detecting 
financial 
statement fraud 

Craja et.al. 
(2020) 

HAN Fraud 
prediction 

 
 

An Analysis on Financial Statement 
Fraud Detection for Chinese Listed 
Companies using Deep Learning 

 
Xiuguao & 
Shengyong 
(2022) 

 
LSTM, GRU, 
TRANSFORMER 

 
Fraud 
predictio
n 

 

Detection of Financial Statement 
Fraud Using Deep Learning for 
Sustainable Development of Capital 
Markets under Information 
Asymmetry 

Jan (2021a) RNN, LSTM Fraud 
prediction 

 

A Deep Learning-Based Approach to 
Constructing a Domain Sentiment 
Lexicon: a Case Study in Financial 
Distress Prediction 

Li et.al. (2021) DNN, MA-DNN, 
Bi-LSTM 

Financial 
distress 
predictio
n 

 

Predicting distresses using deep 
learning of text segments in 
annual reports 

Matin 
et.al. 
(2019) 

3 models 
CNN+RNN 

Financial 
distress 
predictio
n 

 

Bankruptcy prediction using imaged 
financial ratios and convolutional 
neural networks 

Hosaka (2019) CNN
 Bank
ruptcy 
prediction 

 

Deep learning models for 
bankruptcy prediction using textual 
disclosures 

Mai et.al. (2019) DL-Embedding, 
CNN 

Bankruptcy 
prediction 

 
 

A Deep Dense Neural Network 
for Bankruptcy Prediction 

 
Alexandropoulos 
et.al. (2019) 

 
DDMP

 Bankrupt
cy 
prediction 

 

Title Authors DL Models Purpose 
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Bankruptcy Prediction Using Deep 
Learning Approach Based on Borderline 
SMOTE 

 
Smiti και Soui 
(2020) 

 
DL BSM-SAES Bankruptcy 

prediction 

 

Identifying impact of variables in 
deep learning models on bankruptcy 
prediction of construction 
contractors 

Jang et.al. 
(2021) 

LSTM-RNN 
(χρήση τιμής 
Shapley) 

Bankruptcy 
prediction 

 

Bankruptcy or Success? The effective 
Prediction of a Company's Financial 
Development Using LSTM 

Vochozka et.al. 
(2020) 

NN+LSTM layer Bankruptcy 
prediction 
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Corporate failure preiction: An 
evaluation of deep learning vs 
discrete hazard models 

Alam et.al. 
(2021) 

GrNet  Financial 
failure 
predictio
n 

 

Comparing the Performance of 
Deep Learning Methods to Predict 
Companies' Financial Failure 

Aljawazneh et.al. 
(2021) 

DBN, MLP-6L, 
LSTM 

Financial 
failure 
predictio
n 

 

Using Deep Learning Algorithms for 
CPAs' Going Concern Prediction 

Jan (2021b) CART-DNN, 
CART-RNN 

Going 
concern 
predictio
n 

 

Artificial Intelligence in Corporate 
Sustainability: Using LSTM and GRU for 
Going Concern Prediction 

Chi και Chu 
(2021) 

LSTM, GRU  Going 
concern 
predictio
n 
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  Fraud prediction 

 
Craja et al. (2020) developed the Hierarchical Attention Network (HAN) model which 

combines the information derived from the financial data and MD&A section of the annual 
financial statements. The architecture of this model incorporates two attention mechanisms 
both in word and sentence level for the text feature extraction of MD&A section. So, the 
model has the ability to recognize whether a word within a sentence is important or not. In 
other words, this architecture allows the differentiation of the content in terms of its 
importance during the representation process. The experiments showed that it is about a 
complete DL model approach because it had the best performance in AUC (92,64%) and it is 
capable of detecting fraud cases correctly, especially by using the combination of FIN+TXT 
data. Also it provides red flags indicators that are useful for the text interpretation and 
support the decision-making of all stakeholders. 

 
Xiuguo and Shengyong (2022) dealt with the development of a financial fraud detection 

system using DL models by combining numerical data and textual data from annual reports 
of Chinese listed companies. The experimental results showed that the performance of the 
models is better with the combination of numerical and textual data and especially of the GRU 
and LSTM models, which are based on RNN. So they have the ability to incorporate and 
extract results from differentiated data. Therefore, the combination of different types of data 
enhances the performance of DL models and can support the decision-making procedures of 
all stakeholders. 

 
Finally, Jan (2021a) studied the development of a deep learning model using RNN and 

LSTM algorithms. The purpose of his research was to reduce the losses from a potential fraud 
and maintain the sustainable development of capital markets. The experimental results 
showed that RNN and LSTM models are capable of processing large datasets and achieving 
accuracy more than 85%. But between the two, the LSTM achieved the highest accuracy 
(94.88%). 

 

  Financial distress prediction 

 
Li et.al. (2021) dealt with the construction of the Chinese financial domain sentiment 

lexicon – CFDSL and its application for the financial distress prediction. They combined two 
approaches to generate the financial domain sentiment lexicon (a) the dictionary-based and 
(b) the corpus-based approach. They examined the DNN, MA- DNN and Bi-LSTM models and 
the results showed the superiority of the MA-DNN model which was used to construct the 
CFDSL. Afterwards, they calculated the sentiment features of the CFDSL. The experiments 
showed that the sentiment features have the ability to reveal financial distress in prior time (4 
and 3 years prior), providing timely and useful information to stakeholders. In fact, the words 
of the lexicon are directly related to the financial domain and it can be used to predict also 
other financial issues, such as bankruptcy and fraud prediction. 

 
Matin et.al. (2019) developed three DL models, the architecture of which consisted of a 

Convolutional neural network and a Recurrent neural network (specifically, the LSTM) with an 
attention mechanism that allowed models to focus on the fewest and most important parts of 
the text. In one model, it was used only the textual data of auditor reports, in the second 
model only textual data of management statements and in the third one the combination of 
both. Then, the text of each model was concatenated with the numerical variables. According 
to the experiments, the performance of the models improved with the textual data and 
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especially, of the one that used the textual data of auditor reports. This is due to the fact that 
auditor’s reports are objective and reflect the financial situation of a company impartially 
unlike management statements which always give a positive image of the company. The 
above findings indicate that it is more important to include unstructured data in forecasting, 
and indeed data from multiple sources (such as auditors' reports), rather than building 
complex models on the same data. 

 
 
   Bankruptcy prediction 

 
Hosaka (2019) applied the Convolutional Neural Network (CNN) model by using financial 

ratios transformed into gray scale images to predict the bankruptcy probability of companies 
which mainly is a classification problem. According to the experiments, the prediction 
accuracy of the model was improved by correlated method and especially as the number of 
layers of the model increased. The advantage of the proposed model is that it can be applied 
to general numerical data to predict various financial issues and not only to predict 
bankruptcy. While its disadvantage is that it is difficult to detect the financial ratios that affect 
the bankruptcy prediction, so as to find the causes of bankruptcy. 

 
Mai et.al. (2019) compared the performance of DL and traditional models by using 

numerical data, textual data and the combination of both. Also, they examined which network 
architectures improve the prediction performance by combining different neural network 
layers. The experimental results showed that the prediction accuracy of the proposed model 
increases when textual data is combined with numerical data. Therefore, the combination of 
the two types of data can add value to prediction models. 

 
Alexandropoulos et.al. (2019) studied the effectiveness of the Deep Dense Multilayer 

Perceptron (DDMP) model. The selection of the number of hidden layers and the number 
of neurons in the hidden layers is important for the generalization of the network. They 
built the model with two hidden layers where in the first hidden layer, the number of neurons 
was the 2/3 of the number of the feature input, while in the second hidden layer, was the 1/3 
of the number. The experimental results showed that the proposed architecture achieved the 
best results compared to the benchmark models. 

 

Smiti & Soui (2020) developed the deep learning BSM-SAES model which combines the 
Borderline Synthetic Minority (BSM) oversampling technique with the Stacked AutoEncoder 
(SAE) and Softmax classifiers. The aim of this study was to develop a DL model which includes 
the feature extraction process in order to reduce the classification time and simplify the 
decision-making processes. In the first experiment, the BSM oversampling technique was not 
applied to any of the models while in the second one it was applied to all of them. According 
to the experimental results, the BSM technique improved the results of all models, while the 
proposed one had the highest performance and especially, with BSM technique. 

 
Jang et.al. (2021) used the Long short Term memory - Recurrent Neural Network (LSTM-

RNN) which had been developed in a previous study (Jang et.al., 2019b, Jang et.al., 2020 as 
cited in Jang et.al., 2021) in order to predict the bankruptcy probability before 1,2 and 3 years. 
Their aim was to identify the impact of the input variables by using the Shapley value and find 
the variable that most affects the prediction accuracy of the model. The experiments showed 
that the House starts (HS) construction market variable as well as the Current ratio (CR) and 
Debt ratio (DR) accounting variables mostly affected the accuracy prediction. Also, during 
the years, the effect of the Consumer per index (CPI), Gross domestic product (GDP) and 
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Federal funds rate (FFR) macroeconomic variables increased, while the Return on asset (ROA) 
accounting variable decreased. 

 
Vochozka et.al. (2020) developed an artificial neural network (NN) model with at least 

one LSTM layer. Their aim was to determine the suitability of the model in the bankruptcy 
prediction. The results showed that the proposed model can be applied in bankruptcy 
prediction, can be trained on different datasets, and be used by all companies and also 
financial institutions, investors and auditors in order to evaluate the financial status of 
companies. However, its practical application is difficult because of its complex structure. It is 
difficult to recalculate or program it in an environment other than Wolfram's Mathematica 
software. So it remains complicated for those who do not have knowledge of information and 
communication technologies. 

 
 
    Financial failure prediction 

 
Alam et.al. (2021) studied the Deep Grassmannian Network (GrNet) model in order to 

predict corporate failure. It is a fully connected deep neural network architecture that uses 
Grassmannian-valued data to capture the panel data structure. It is capable of capturing time 
dependences and also capable of handling a large sample of companies as well as a large 
number of variables. During experiments, it was compared with the discrete-time hazard 
model and the results showed that the accuracy of the proposed DL model is more than 90%, 
while it outperforms the benchmark model on the sensitivity metric that concerns the type I 
error rate which is considered very important. 

 
Aljawazneh et.al. (2021) studied three DL models, namely the (a) Deep Belief Network 

(DBN) which is a stochastic neural network, (b) Multilayer Perceptron with 6 Layers (MLP-6L) 
which is a feed-forward neural network and (c) Long-Short Term Memory (LSTM) which is a 
recurrent neural network. The performance of the models compared with (a) Random Forest 
(RF), Support Vector Machine (SVM) and K- Nearest Neighbor (KNN) models which are bagging 
based ensemble methods and (b) Adaptive Boosting (AdaBoost) and EXtreme Gradient 
Boosting (XGBoost) models which are boosting based ensemble methods. Also the selected 
datasets was extremely imbalanced and was applied eight balancing techniques of three 
different methods (Oversampling, Hybrid Oversampling-Undersampling and Clustering-based 
balancing). The purpose of the study was to compare different types of neural network models 
and different balancing techniques in order to investigate which model has the best 
performance in financial failure prediction. After the experiments, it was found that the MLP-
6L model combined with the SMOTE-ENN balancing technique had the best performance. 

 
 
   Going concern prediction 

 
Jan (2021b) used Deep Neural Network (DNN) and Recurrent Neural Network (RNN) 

methods to develop the proposed models. The purpose of the research was to help auditors 
to make correct evaluations and issue reliable audit reports. The models were constructed in 
two ways in order to examine which model achieves the best prediction performance. In the 
first case, all the variables were used, while in the second case only the most important ones 
which were selected by the regression tree (CART) algorithm. The experimental results 
showed that the accuracy of all models was more than 88% and in fact the RNN model 
performed better than the DNN model. But the performance of the models improved more by 
using the CART algorithm 
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Chi & Chu (2021) developed models by using the Long Short-Term Memory (LSTM) and 

Gated Recurrent Unit (GRU) algorithms.   Their   purpose was   to help CPAs and auditors to 
issue more accurate and correct audit reports. The experiments showed that the LSTM and 
GRU models are able to process large datasets quickly and they achieved very high 
classification accuracy and low type I & II error rates. This means that they are suitable for 
auditing procedures and they can be considered very effective predicting models. 

 
 
   Data 
 
   The fifteen research articles used different types of data. 

The data mainly come from the annual reports of the companies and were collected from 
databases such as Securities Exchange Commission (SEC), Emerging Markets Information 
Service (EMIS), Compustat, Nikkei NEEDS Financial QUEST, Center for Research in Security 
Prices (CRSP), Taipei Exchange (TPEx), Taiwan Economic   Journal   (TEJ),   China   Stock   Market   
&   Accounting   Research, Infotel, National Bank of Greece, ICAP, University of California Irvine 
(UCI) Machine Learning Repository, U.S. Bureau of Census, U.S. Bureau of Labor Statistics, U.S. 
Bureau of Economic Analysis and Board of Governors of the Federal Reserve Systems. The 
volume of the selected datasets and the time period of collection varies (see table 2). 

 
 

Table 2: The data 

 
Deep learning for detecting 
financial 
statement fraud 

financial & 
textual 
data 

1993 - 2019 SEC, L&M word lists by 
Loughran and 
Mcdonald (2011), 
Readability ratios by 
Humpherys et.al. 
(2011) & Li (2008) 

Title Data Time period Data base 
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An Analysis on Financial 
Statement Fraud Detection for 
Chinese Listed Companies using 
Deep Learning 

financial, non- 
financial 
variables & 
textual data 

2016 - 2020 China Stock Market & 
Accounting Research 

 

Detection of Financial 
Statement Fraud Using Deep 
Learning for Sustainable 
Development of Capital Markets 
under Information Asymmetry 

financial, non- 
financial 
variables 

2001 - 2019 Taiwan Economic 
Journal (TEJ) 

A Deep Learning-Based Approach 
to Constructing a Domain 
Sentiment Lexicon: a Case Study 
in Financial Distress Prediction 

textual data 2012 - 2018 NTUSD, HowNet, 
TSING & DUTIR 

 

Predicting distresses using 
deep learning of text segments 
in annual reports 

financial & 
textual data 

2013 - 2016 

Bankruptcy prediction using 
imaged financial ratios and 
convolutional neural networks 

financial ratios 2012 - 2016 Nikkei NEEDS Financial 
QUEST 

 

Deep learning models for 
bankruptcy prediction using 
textual disclosures 

accounting & 
market 
variables, 
textual data 

1994 - 2014 Compustat North 
America, CRSP & SEC 

A Deep Dense Neural Network 
for Bankruptcy Prediction 

financial variables 2003 - 2004 National Bank of Greece 
& ICAP 

 

Bankruptcy Prediction Using 
Deep Learning Approach Based 
on Borderline SMOTE 

financial variables University of 
California Irvine (UCI) 
Machine Learning 
Repository 

 

Identifying impact of variables in 
deep learning models on 
bankruptcy prediction of 
construction contractors 

accounting & 
construction 
market and 
macroeconom
ic variables 

1980 - 2016 COMPUSTAT, U.S. 
Bureau of Census, U.S. 
Bureau of Labor 
Statistics, U.S. Bureau 
of Economic Analysis 
and Board of 
Governors of the 
Federal Reserve 
Systems. 

 

Bankruptcy or Success? The 
effective Prediction of a 
Company's Financial 
Development Using LSTM 

financial variables 2014 - 2018 Albertina 
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Corporate failure preiction: An 
evaluation of deep learning vs 
discrete hazard models 

accounting & 
market 
variables 

2001 - 2018 COMPUSTAT & CRSP 

Comparing the Performance of 
Deep Learning Methods to 
Predict Companies' Financial 
Failure 

financial, non- 
financial 
variables 

1998 - 
2003, 
1999 - 
2009, 
2007 - 2013 

Infotel, Taiwan 
Economic Journal, 
EMIS 

 

Using Deep Learning Algorithms 
for CPAs' Going Concern 
Prediction 

financial, non- 
financial 
variables 

2002 - 2019 Taiwan Economic 
Journal (TEJ) 
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Artificial Intelligence in Corporate 
Sustainability: Using LSTM and 
GRU for Going Concern Prediction 

financial, non- 
financial 
variables 

2004 - 2019 Taiwan Economic 
Journal (TEJ), 
Taipei Exchange 
(TPEx) 

 

 
 
 
 

Most studies used only financial variables. Financial variables show the economic status 
and results of a company. Previous research found that they are strong indicators for 
evaluating the financial potential of each company (Alam et al., 2021). 

Jang e.al. (2021) combined accounting variables with construction market and 
macroeconomic variables which are critical for prediction. The market construction variables 
affect the decision procedures and activities of construction companies and any fluctuation 
macroeconomic variables affect the financial status of constructors as well as the financing 
capacity of consumers. 

Alam et.al. (2021) and Mai et.al. (2019) used a large number of accounting and market 
variables. It is believed that market variables capture the financial picture of a company faster, 
reflecting even very small changes in its financial status. In contrast, financial variables are 
based on historical data, they are published in the annual financial reports later and 
moreover can be manipulated by the administration. 

Also the researches of Aljawazneh et.al. (2021), Chi & Chu (2021), Jan (2021a), Jan 
(2021b), Xiuguo & Shengyong (2022) used additionally non-financial variables which are also 
known as corporate governance variables and they are related to ownership structure, 
management structure and auditor's opinion (Xiuguo & Shengyong, 2022; Chi & Chu, 2021). 

Hosaka (2019) used as data numerical financial indicators which were transformed into 
gray scale images. Each indicator corresponded to a specific pixel, the brightness of which was 
determined by the value of the corresponding financial indicator. 

 
As regards the textual data, several researches combined numerical data with textual 

data mainly from the MD&A section to examine how much the performance of the models is 
affected, considering that the language of MD&A section can reveal very useful information 
for prediction. 

Craja et.al., (2020), Mai et.al. (2019) and Xiuguo & Shengyong (2022) used textual data 
from the MD&A section of the annual reports of listed companies combined with quantitative 
data. While Matin et.al. (2019) combined quantitative data with textual data from both the 
MD&A section and auditor’s reports. Li et.al. (2021) proposed a new approach to construct a 
new Chinese sentiment dictionary for the financial sector by combining textual data with 
general Chinese dictionaries. 

The experiments showed that the best performance of the models is achieved with the 
combination of financial and textual data. Therefore, the usage of DL models with different 
types of data provides improved performance in prediction and effectiveness in the making-
decision processes. 

 
 

f. Balancing techniques 
The datasets are usually imbalanced which means that the number of the majority class 

is bigger than the number of the minority class. This is because the number of bankrupt, failed 
or distressed companies is smaller than the number of healthy companies. So, the collected 
datasets are extremely imbalanced. This problem affects 
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the prediction performance of the models because they tent to predict the majority class and 
ignore the minority (Aljawazneh et.al., 2021). 

The researchers used various methods to deal with this problem (see table 3). 
 

Table 3: The balancing techniques 

 
Deep learning for detecting 
financial 
statement fraud 

Craja 
et.al. 
(2020) 

HAN Undersampling 

 

An Analysis on Financial 
Statement Fraud Detection for 
Chinese Listed Companies using 
Deep Learning 

Xiuguao 
and 
Shengyong 
(2022) 

LSTM, GRU, 
TRANSFORMER 

20 balanced 
sub- datasets 

 

Bankruptcy prediction using imaged 
financial ratios and convolutional 
neural networks 

Hosaka (2019) CNN Interpolation 
και 
extrapolation 

 

Bankruptcy Prediction Using Deep 
Learning Approach Based on 
Borderline SMOTE 

Smiti and 
Soui (2020) 

DL BSM-SAES Borderline 
SMOTE (BSM) 

 

Identifying impact of variables in 
deep learning models on bankruptcy 
prediction of construction contractors 

Jang 
et.al. 
(2021) 

LSTM-RNN 
(Shapley 
value) 

SMOTE-Tomek 
link 

 

Corporate failure preiction: An 
evaluation of deep learning vs 
discrete hazard models 

Alam 
et.al. 
(2021) 

GrNet Grassmann points 

 

Comparing the Performance of Deep 
Learning Methods to Predict 
Companies' Financial Failure 

Aljawazne
h et.al. 
(2021) 

DBN, MLP-6L, 
LSTM 

SMOTE, 
Borderline 
SMOTE, SMOTE- 
NC, SVM- 
SMOTE, ADASYN 
SMOTE-ENN, 
SMOTE-Tomek 
και K-means) 

Title Author Model 
Balancing 

technique 
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Xiuguo and Shengyong (2022) created 20 balanced sub-datasets where each contained 
244 of non-fraudulent cases and 244 of fraudelement ones considering that other techniques 
have disadvantages. The oversampling technique creates many extra copies, the 
undersampling technique uses only a part of the majority class of the data, while the SMOTE 
uses synthetic data for minority class. 

Craja et.al. (2020) applied the undersampling technique taking also into account the 
year and the activity sector of the companies, so as the different economic conditions of each 
sector to be considered. 

Smiti and Soui (2020) used the Borderline SMOTE method which is an improved version 
of SMOTE algorithm. The Borderline SMOTE creates synthetic data only for the minority cases 
that are closer to the border of the two classes because those are the most important for the 
classification. 

Jang et.al. (2021) used the SMOTE-Tomek link technique where the SMOTE technique 
was first used to create the synthetic data of the minority class and then the Tomek link 
technique was applied to the total dataset, i.e. original and new synthetic, to balance the 
dataset. 

Aljawazneh et.al. (2021) used five oversampling balancing techniques (SMOTE, 
Borderline SMOTE, SMOTE-NC, SVM-SMOTE, ADASYN), two hybrid (SMOTE- ENN, SMOTE-
Tomek) and one clustering-based technique (K-means), which had applied in three different 
and extremely imbalanced datasets in order to detect the most suitable one. 

Alam et.al. (2021) used data panel which was imbalanced since the duration of the life 
circle of companies is different. To address the problem, the panel data were treated as a set 
of vectors along the time dimension and the subspace, created by the set of vectors, was used 
to represent the panel data as Grassmann points. 

 
Natural language processing techniques 

 
The researches that used textual data applied the Word2Vec natural language 

processing technique in order for the data to be transformed into numerical form and be 
possible the algorithmic processing (see table 4). 

 
 

Table 4: The natural language processing techniques 
 

Title Authors DL Models 

 

Natural language 
processing 
techniques 

Deep learning for 
detecting financial 
statement fraud 

Craja et.al. 
(2020) 

HAN Word2Vec 

 

An Analysis on Financial 
Statement Fraud Detection 
for Chinese Listed Companies 
using Deep Learning 

Xiuguao & 
Shengyong 
(2022) 

LSTM, GRU, 
TRANSFORMER 

Word2Vec 

 

A Deep Learning-Based 
Approach to Constructing a 

Domain Sentiment 
Lexicon: a Case Study in 
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Financial Distress Prediction Li et.al. (2021) DNN, MA-DNN, 
Bi-LSTM 

Word2Vec & 
pre- training 
BERT 

 

Predicting distresses using 
deep learning of text 
segments in annual reports 

Matin 
et.al. 
(2019) 

3 models 
CNN+RNN 

Word2Vec 
(skip-gram) 

 

Deep learning models for 
bankruptcy prediction 
using textual disclosures 

Mai et.al. (2019) DL-Embedding, 
CNN 

Word2Vec 
(skip-gram) 

 

 
 
 

Craja et.al. (2020) constructed the hierarchical attention network (HAN) with word2vec 
embeddings. They found that word2vec technique is superior to the BOW method with which 
was compared, because it permits the words with similar meaning to have similar vector 
representations and capture the syntactic and semantic similarities. In other words, it permits 
the model to understand the meaning of the words. In contrast, the BOW method which 
considers the frequency of appearance of the words ignoring the word order and grammar 
(Craja et.al., 2020; Mai et.al., 2019). 
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Matin et.al. (2019) used Word2Vec skip-gram model and the architecture of the 
network incorporated an attention mechanism so that the model can focus on the fewest and 
more important parts of text. 

Moreover, Mai et.al. (2019) used Word2Vec skip-gram model with the negative 
sampling algorithm and padding normalization, so that the MD&A texts have the same length. 

Xiuguo and Shengyong (2022), applied a Chinese text mining method which included 
two procedures (a) the segmentation of Chinese words and (b) the word vector calculation 
with the Word2Vec technique, so that the important information not to get lost. 

Li et.al. (2021) used the Word2Vec and pre-training BERT techniques. They found that 
the models which used the BERT technique had a better performance. 

 
 
Feature selection 

 
Feature selection is a procedure of isolating the important features from the rest 

features of the dataset that contain irrelevant and unnecessary information. Important 
features are those that contain useful information for the model and essentially affect the 
prediction performance. The main goals of this procedure are to reduce the computational 
cost, reduce the training time of the model and improve the prediction performance (Kirkos, 
2015). Concerning the fifteen articles, three researches applied feature selection methods and 
studied the behavior of the models (see table 5). 

 
Table 5: The feature selection methods 

 
Using Deep Learning Algorithms for 
CPAs' Going Concern Prediction 

Jan (2021b) CART-DNN, 
CART-RNN 

CART 

 

Bankruptcy Prediction Using Deep 
Learning Approach Based on Borderline 
SMOTE 

Smiti and Soui 
(2020) 

DL BSM-SAES Stacked auto- 
encoder 

 

Bankruptcy prediction using imaged 
financial ratios and convolutional 
neural networks 

Hosaka (2019) CNN Correlated 

 
 

Jan et.al. (2021b) used the CART algorithm to select the ten most important variables. 
They studied the behavior of the models and compared their performance by using the entire 
dataset as well as the dataset with the ten selected variables. They found that the models 
that used only the selected variables had an improved performance. 

Smiti and Soui (2020) applied Stacked auto-encoder (SAE) technique for the feature 
selection. They found that the DL model was extremely accurate compared to the machine 
learning models. The proposed model can extract automatically useful features during the 
training process while the machine learning models extract their features independently of 
the training phase. But it should be noted that the proposed 

Title Author Model 
Feature 
selection 
method 
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DL model had the worst performance in training time due to the time it needed to extract the 
important features. 

Hosaka (2019) used the Random and Correlated methods in order to match the financial 
indicators to specific pixels. With Random method the matching is random while with 
Correlated method the matching depends on the correlation degree of the indicators, which 
means that indicators with high correlation degree are placed in closer pixel positions. The 
experiments showed that the correlated method is more suitable since the prediction results 
were improved. 

 
    Validation 

 
Validation is an important procedure and investigates the ability of the model to 

correctly classify unknown data, i.e. data that haven’t been used during its training (Kirkos, 
2015). In other words, the generalization ability of the model is investigated. For this purpose 
several researches of the examined articles (see table 6) used the cross validation method 
where the dataset was divided into folds. One of the folds was used as validation dataset and 
the rest as training datasets (Kirkos, 2015). 

Aljawazneh et.al. (2021), Li et.al. (2021), Matin et.al. (2019) used the 10-fold cross 
validation and Hosaka (2019) the 5-fold cross validation, that is, the datasets were divided into 
10 and 5 folds accordingly. While Mai et.al. (2019) used the 10*10-fold cross validation 
method according to which the above procedure was repeated 10 times. Also other 
researches(Alam et.al., 2021; Craja et.al., 2020; Jang et.al., 2021; Mai et.al., 2019; Smiti & 
Soui, 2020; Vochozka et.al., 2020; Xiuguo & Shengyong, 2022) used the hold out method (see 
table 6), where the dataset was randomly divided into training dataset and testing dataset 
while in three researches (Chi & Chu, 2021; Jan, 2021a; Jan, 2021b) was divided into training, 
validation and testing dataset. 

 
Table 6: The validation methods 

 
Deep learning for detecting financial 
statement fraud 

Craja et.al. (2020) Hold out 
(training & 

testing 
dataset) 

An Analysis on Financial Statement Fraud 
Detection for Chinese Listed Companies using 
Deep Learning 

Xiuguao and 
Shengyong (2022) 

Hold out 
(training & testing 

dataset) 
 

Detection of Financial Statement Fraud Using 
Deep Learning for Sustainable Development 
of Capital Markets under Information 
Asymmetry 

A Deep Learning-Based Approach to 
Constructing a Domain Sentiment Lexicon: a 
Case Study in Financial Distress Prediction 

Jan (2021a)  Hold out 
(training, validation 
& 

testing dataset) 
 

Li et.al. (2021) 10-fold cross-validation 

 

Predicting distresses using deep learning of 
text segments in annual reports 

Matin et.al. (2019) 10-fold cross-validation 

 

    Bankruptcy prediction using imaged financial       ratios and convolutional neural networks 

Title Author Validation 
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Hosaka (2019) 5-fold cross-
validation 
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Deep learning models for 
bankruptcy prediction using textual 
disclosures 

Mai et.al. (2019) 10*10-fold 
cross- 
validation 

 

A Deep Dense Neural Network for 
Bankruptcy Prediction 

Alexandropoulos 
et.al. (2019) 

 

Bankruptcy Prediction Using Deep Learning 
Approach Based on Borderline SMOTE 

 
Identifying impact of variables in deep 
learning models on bankruptcy prediction of 
construction contractors 

Smiti and Soui 
(2020) 

 
Jang et.al. (2021)  Hold out 

(training & 
testing 

dataset) 
 

Bankruptcy or Success? The effective 
Prediction of a Company's Financial 
Development Using LSTM 

Vochozka et.al. 
(2020) 

Hold out 
(training & testing 

dataset) 
 

Corporate failure preiction: An evaluation 
of deep learning vs discrete hazard models 

 
Using Deep Learning Algorithms for CPAs' 
Going Concern Prediction 

Alam et.al. (2021)  Hold out 
(training & 
testing 

dataset) 

Jan (2021b)  Hold out 
(training, validation 
& 

testing dataset) 

Artificial Intelligence in Corporate 
Sustainability: Using LSTM and GRU for 
Going Concern Prediction 

Chi and Chu 
(2021) 

Hold out 
(training, validation 
& 

testing dataset) 
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Title Author Benchmark model 

 

 
 

Interpretability 

 
The DL models are considered to be black box models, because the interaction of 

neurons is not understandable. So, it is difficult to interpret the prediction result (Kirkos, 
2015). 

 
Jang et.al. (2021) measured the impact of the input variables on prediction by using the 

Shapley value. In order to identify the variable that most affected the prediction accuracy, 
they inserted variants of input variables which were grouped in a high-impact order. This is 
very important, so that the internal processes of the models become more understandable. 
Moreover, the selection of only the important variables offers significant benefits since it helps 
to reduce training time, reduce storage demands and improve the models’ performance. 

 
Mai et.al. (2019) applied the representation erasure method to find the words that are 

important for the model. Thus, they observed how the performance of the model changes by 
erasing individual words from the corpus. For this purpose, they used AUC metric and any 
decrease of AUC value meant that the erased word was important for the model. Then, the 
collected words were compared with the words of two sentiment dictionaries (Loughran & 
McDonald, 2011; Wilson, Wiebe & Hofmann, 2005 as cited in Mai et al., 2019) and it was 
found that many of them were not included in the two dictionaries, indicating that the DL 
model considers other words more important than those in the sentiment dictionaries. 

 
 
 

Benchmark models 

 
The fifteen articles compared the performance of the proposed DL models with several 

benchmark models. The most commonly used benchmark models were Logistic Regression 
(LR), Random Forest (RF), Extreme Gradient Boosting and (XGB) Support Vector Machine 
(SVM) (see table 7). The above models have been used in previous research with very good 
performance in prediction. 

 
 

Table 7: The benchmark models 
Deep learning for detecting financial statement fraud Craja et.al. (2020)
 LR, RF, SVM, XGB 

& ANN 
 

An Analysis on Financial Statement Fraud 
Detection for Chinese Listed Companies using 
Deep Learning 

Xiuguao and 
Shengyong 
(2022) 

CNN, RF, SVM, XGB, 
ANN & LR 

 

Detection of Financial Statement Fraud Using 
Deep Learning for Sustainable Development of 

Capital Markets under Information 
Asymmetry 
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Jan (2021a) 
 

A Deep Learning-Based Approach to 
Constructing a Domain Sentiment Lexicon: a 
Case Study in Financial Distress Prediction 

 
Predicting distresses using deep learning 
of text segments in annual reports 

Li et.al. (2021) 
 
 

Matin et.al. (2019) XGB, Logit & NN 

 

Bankruptcy prediction using imaged financial 
ratios and convolutional neural networks 

Hosaka (2019) CART, LDA, SVM, 
MLP & AdaBoost 

 

Deep learning models for bankruptcy prediction 
using textual disclosures 

Mai et.al. (2019) LR, SVM & RF 

 

A Deep Dense Neural Network for 
Bankruptcy Prediction 

Alexandropoulos 
et.al. (2019) 

LR, MP, NB & Cart 

 

Bankruptcy Prediction Using Deep Learning 
Approach Based on Borderline SMOTE 

Smiti and Soui (2020) KNN, DT, SVM, 
ANN, RF & C5.0 

 

Identifying impact of variables in deep learning 
models on bankruptcy prediction of construction 
contractors 

Jang et.al. (2021) 

 

Bankruptcy or Success? The effective Prediction 
of a Company's Financial Development Using 
LSTM 

Vochozka et.al. (2020) 

 

Corporate failure preiction: An evaluation of 
deep learning vs discrete hazard models 

Alam et.al. (2021) Discrete-time hazard 
model 

 

Comparing the Performance of Deep Learning 
Methods to Predict Companies' Financial Failure 

Aljawazneh 
et.al. (2021) 

RF, SVM, KNN, 
AdaBoost 
& XGBoost 

 

Using Deep Learning Algorithms for CPAs' 
Going Concern Prediction 

Jan (2021b) 

 

Artificial Intelligence in Corporate Sustainability: 
Using LSTM and GRU for Going Concern Prediction 

Chi and Chu (2021) 
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Evaluation metrics 

 
Prediction is a binary classification problem with four possible results which are (Kirkos, 

2015) (α) True positive (TP) (b) False positive (FP) (c) False negative (FN) and (d) True negative 
(TN). The above results are summarized in the confusion matrix which is a 2x2 matrix and 
helps to understand the classifications results. 

Confusion matrix is suitable for imbalanced datasets because it gives a better picture of 
the performance of the models by illustrating both correct and incorrect classifications. 

It is used to measure the performance of the models by calculating the metrics accuracy, 
precision, recall (sensitivity), specificity, F-score, error type I, error type II and ROC curve 
(AUC). 

The most commonly used performance measures by the fifteen researches (see 
table 8) were the metrics accuracy, recall (sensitivity), specificity, F-measures, type I error, 
type II error and the ROC curve (AUC). 

So, it can be concluded that the evaluation of the research is mainly based on (a) the 
rate of the correctly classified cases in relation to the total dataset (accuracy), (b) the rate of 
the correctly classified positive/negative predictions in relation to the total true 
positive/negative predictions (recall/specificity respectively) and (c) the ability of the models 
to correctly classify the predictions (ROC curve (AUC). 

Also, some researches (Chi & Chu, 2021; Craja et al., 2020; Hosaka, 2019; Jan, 2021a; 
Jan, 2021b; Li et al., 2021; Xiuguo & Shengyong, 2022) took into account the F-measures in 
order to evaluate the accuracy of the models in relation to the rate of misclassifications. While 
others (Aljawazneh et al., 2021; Chi & Chu, 2021; Jan, 2021a) used error rates type I & II, due 
to the costs they cause and the lower their rates, the better the model’s performance. 

 
 

Table 8: The evaluation metrics 

 
Deep learning for 
detecting 
financial statement fraud 

Craja et.al. 
(2020) 

HAN Accuracy, Recall 
(Sensitivity), 
Specificity, F1-score, 
F2-score, AUC 

 

An Analysis on Financial 
Statement Fraud Detection for 
Chinese Listed Companies using 
Deep Learning 

Xiuguao and 
Shengyong 
(2022) 

LSTM, GRU, 
TRANSFORMER 

Accuracy, Recall 
(Sensitivity), 
Specificity, F1-score, 
F2-score, AUC 

 

Detection of Financial 
Statement Fraud Using Deep 
Learning for Sustainable 
Development of Capital Markets 
under Information Asymmetry 

Jan (2021a) RNN, LSTM Accuracy, Recall 
(Sensitivity), 
Specificity, F1-score, 
Precision, Type I error, 
Type II error, Training 
time, AUC 

 

A Deep Learning-Based 
Approach to Constructing a 
Domain Sentiment Lexicon: a 

Case Study in Financial Distress 
Prediction 

Li et.al. (2021) DNN, 
MA-DNN, 

Bi-
LSTM 

Title Author Model Evaluation metric 
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Accuracy, Recall 
(Sensitivity), Precision,F1-
score 
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Predicting distresses using deep 
learning of text segments in 
annual reports 

Matin 
et.al. 
(2019) 

3 models 
CNN+RNN 

AUC, log-score 

 

Bankruptcy prediction using 
imaged financial ratios and 
convolutional neural 
networks 

Hosaka (2019) CNN  Correct estimation 
rates for each class, F- 
measure, καμπύλη 
ROC 

 

Deep learning models for 
bankruptcy prediction 
using textual disclosures 

Mai et.al. (2019) DL-Embedding, 
CNN 

Accuracy, AUC, 
Cumulative decile- 
ranking 

 

A Deep Dense Neural Network 
for Bankruptcy Prediction 

Alexandropoulos 
et.al. (2019) 

DDMP AUC 

 

Bankruptcy Prediction Using 
Deep Learning Approach Based 
on Borderline SMOTE 

Smiti and Soui 
(2020) 

DL BSM-SAES AUC, training time 

 

Identifying impact of variables 
in deep learning models on 
bankruptcy prediction of 
construction contractors 

Jang et.al. 
(2021) 

LSTM-RNN 
(Shapley value) 

τιμή Shapley, 
Accuracy 

 

Bankruptcy or Success? The 
effective Prediction of a 
Company's Financial 
Development Using LSTM 

Corporate failure preiction: 
An evaluation of deep 
learning vs discrete hazard 
models 

Vochozka et.al. 
(2020) 

 
 

Alam et.al. 
(2021) 

NN+LSTM layer Confusion matrix 
 
 
 

GrNet Accuracy, Recall 
(Sensitivity), 
Specificity 

 

Comparing the Performance 
of Deep Learning Methods to 
Predict Companies' Financial 
Failure 

Aljawazneh 
et.al. (2021) 

DBN, MLP-6L, 
LSTM 

Accuracy, Recall 
(Sensitivity), 
Specificity, Precision, 
Type I error, Type II 
error 

Using Deep Learning Algorithms 
for CPAs' Going Concern 
Prediction 

Jan (2021b) CART-DNN, 
CART-RNN 

Accuracy, Recall 
(Sensitivity), 
Specificity, F1-score, 
Precision 

Artificial Intelligence in 
Corporate Sustainability: Using 
LSTM and GRU for Going 
Concern Prediction 

Chi and Chu 
(2021) 

LSTM, GRU Accuracy, Recall 
(Sensitivity), 
Specificity, F1-score, 
Precision, Type I error, 
Type II error 
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Statistical analysis of the results 

 
Statistical analyzes are often applied to test the prediction results in order to statistically 

check the differences between the results and confirm whether they are statistically 
significant or not (Kirkos, 2012). 

Three researches proceeded with the statistical analysis of their results by calculating p-
values (see table 9). Specifically, two studies (Matin et.al., 2019; Smiti & Soui, 2020) applied 
the paired t-test method while the study of Mai et.al. (2019) used the Salzberg binomial test 
method. The results of the above studies confirmed the superiority of the proposed DL 
models. 

 
 

Table 9: The statistical analysis methods 

 
Predicting distresses using deep learning of 
text 
segments in annual reports 

Matin et.al. (2019) Paired t-test 

 

Deep learning models for bankruptcy 
prediction using textual disclosures 

Mai et.al. (2019) Salzberg binomal 
test 

 

Bankruptcy Prediction Using Deep Learning 
Approach Based on Borderline SMOTE 

Smiti and Soui 
(2020) 

Paired t-test 

Title Author Statistical analysis 
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Summary 
 

According to the above, it is found that each research developed different DL models 
based mainly on the MLP, CNN and RNN algorithms. The proposed models are suitable 
for the purpose for which they have been developed and they are superior compared to 
the benchmark models. The studies collected different types of data from different 
databases which vary in terms of quantity and time period collection. 

Some studies applied different balancing and feature selection techniques with very 
good results in the performance of the models, while the studies that used text data mainly 
applied the Word2Vec method. 

The validation methods that applied were mainly the cross validation and the 
holdout methods, in order to confirm the ability of the proposed models to correctly 
classify unknown data. 

In addition, two researches (Jang et al., 2021; Xiuguo & Shengyong, 2022) studied 
the impact of the input variables on prediction in order to understand the internal 
processes of the models and be able to interpret the decisions they make. 

The benchmark models and the performance measures that were chosen to 
evaluate the performance of the proposed DL models, vary, while only three studies did 
statistical analysis to confirm their results. 

 
Conclusions and Suggestions 
 
Conclusions 

The Deep Learning models that are described above are classification methods for 
the probability of fraud, financial, distress, bankruptcy, corporate failure and going 
concern prediction. The main goal is to confirm that the proposed models are improved 
classification methods, the prediction results are of high accuracy and they are superior 
compared to the benchmark models. 

During the experiments, it was noted that the performance of DL models varies 
according to the type of data that were used and the maximum performance was achieved 
with the combination of financial and textual data. Therefore, the aspect that the 
language of MD&A and auditor’s reports can provide useful information for prediction is 
highly supported. 

Also, it is noted that the balancing data, feature selection and natural language 
processing methods improve the effectiveness and the predictive ability of the models. 

The study of the impact of the input variables on prediction is of essential 
importance since it can help to understand the internal processes of the models and 
provide useful information for their improvement. So it can help to deal with the problem 
of interpretability. 

According to all the above, the superiority of the DL models is confirmed. The 
proposed models are powerful tools for prediction and can be used for the purpose for 
which they were developed with success. They are highly accurate, reliable and capable of 
providing support to the decision-making procedures of administration and all 
stakeholders in order to achieve their goals. 

 
 

Suggestions 

 
Although Deep Learning is a promising method, all researches agree that there are 

many limitations that must be further investigated. The issues that they mainly refer to 
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concern the data, the variables, the networks’ architecture, their usage fields and their 
practical application. 

In more details, the researchers propose that the prediction performance of the 
models should be studied by selecting and combining more different types of data which 
should come from many and different information sources, such as stock markets, 
statistical services, the news or social media and not only from the annual financial 
reports. 

Most researchers point out that the time period of the selected data should be 
extended (Li et.al., 2021; Xiuguo & Shengyong, 2022). Also, they refer to the imbalancing 
data problem and they propose the development of new data balancing methods and the 
study of the ideal proportions of real and synthetic data for more accurate and effective 
prediction (Aljawazneh et.al., 2021; Hosaka, 2019). 

Also the chosen variables should be suitable and according to the company’s size, 
the regulations and the economic status of each country (Alam et.al., 2021; Chi & Chu, 
2021; Jan, 2021a; Jan, 2021b; Jang et.al, 2021). They also comment on the importance of 
studying the impact of each variable on the prediction result (Hosaka, 2019; Jang 
et.al., 2021). The detection of the most powerful variable will bring many benefits both in 
building and improving the models and in understanding their internal procedures 
(Hosaka, 2019). 

They suggest that the future research should deal with the improvement of 
architecture of the proposed models and also study the development of hybrid models by 
combining different neural networks types. In this way, they will be able to build more 
improved models capable of dealing with any classification problem. 

Finally, they refer to the investigation of the probability of applying DL models in 
other economic issues, such as mergers and acquisitions that often concern the 
stakeholders and they point out the necessity of developing user-friendly applications, so 
as their practical application to be possible without the need of specialized knowledge 
(Vochozka, Vrbka, & Suler, 2020). 
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Abstract 

The study of the external audit quality and its determinants is an interesting and current 
topic that has attracted the interest of many researchers worldwide. It's a fact that after 
the scandal of Folli Follie but also the major financial problems of American banks such as 
Silicon Valley Bank, First Republic Bank and Signature Bank, the audit firms and auditing 
profession have been severely criticized and have been pressured to improve their 
services to the auditees. Indeed, researchers from all over the world, seeing the fuss that 
has been made over this issue, have begun to investigate the factors that have led many 
companies to failure and more generally the factors affecting the external audit quality. 
Taking into consideration the factors affecting audit quality, these mainly come from the 
environment of the audit firm such as auditor size, auditor tenure, auditor fees, auditor 
independence and auditor specialization. The objective of this paper is to review and 
summarize the impact of those factors as presented in the research literature especially of 
the last decade. 

 

Keywords: External Audit, Audit Quality, Audit Quality Factors 

 

   1.Introduction 

External audit 

It is a fact that following a series of revelations concerning controversial accounting 
practices carried out in the 1990s, there was a wave of concern and much skepticism 
surrounding the role of the external auditor, while at the same time many were highly 
critical of the quality of the external audit (Alharasis et al., 2020, Li, L. 2020). At the heart 
of the general concern, were the causes that could potentially negatively affect the quality 
of the external auditor's work were found (Dorothy A.et al., 2010, , Li, L. 2020). Certain 
factors such as the tenure of auditors, the size of audit firms, the independence of 
auditors, and other internal and external factors which could affect the reliability and 
objectivity of the audit work were under research. An external audit is essentially a 
“systematic task carried out by an independent, competent, and professionally qualified 
auditor. In performing this work, the auditor seeks to obtain and objectively evaluate the 
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evidence that will enable him or her to form a judgment and to express a professional 
opinion on the financial statements of the entity” (De Angelo, L. E., 1981). With this task, 
the auditor seeks to collect and objectively assess the evidence that will enable him to 
form his judgment. The purpose of an external audit is to obtain assurance from the 
auditor as to the reliability of management's assertions concerning the quality, 
completeness, legality and consistency of the accounting information provided. To achieve 
this purpose, the auditor follows systematic and methodical audit procedures. On the 
basis of what have said above, they all end up that external audit quality is important for 
several reasons. First, high-quality external audits can increase confidence in the reliability 
of financial information, which is essential for investment decisions, lending decisions, and 
regulatory compliance (Moffitt et al., 2019). Second, external audits provide a form of 
oversight for management, helping to deter fraud and financial misstatements (Simnett et 
al., 2014). Finally, external audits are required by law in many jurisdictions, making audit 
quality a legal and regulatory issue as well as a professional one (Hassan et al., 2020). 

 

Audit quality 

As regards the concept of audit quality, many have tried to give a clear definition. Even 
today, our understanding of audit quality depends on our position towards audit, as 
users, auditors, regulators and other stakeholders may have very different views on what 
constitutes audit quality, which will affect its assessment and measurement (Duff, A. 
2009). 

According to Wallace (1980), the quality of external audit could be defined as the measure 
of the auditor's ability to reduce bias and improve the purity of the accounting data 
presented and published. This definition presents the auditor's ability to reduce the 
difference between events that appear in the published statements and events that 
actually occur but are not readily discernible to the audited company. 

Another definition given by DeAngelo (1981), audit quality is defined as the combined 
probability of detecting and then reporting material errors appearing in the financial 
statements. This probability depends both on the knowledge and skills possessed by the 
auditor and on the degree of independence, i.e., the ability to express any opinion. 

Titman and Truman (1986) define quality from the financial market perspective. According 
to their definition, external audit quality is defined as the level of accuracy that the auditor 
wants to convey to investors through the published financial statements so that they can 
estimate the market value of the firm more accurately. 

Finally, definition of audit quality is given by Myers et al. (2003), according to whom audit 
quality is not limited to compliance or non-compliance with generally accepted accounting 
standards but is based on the personality, skepticism and impartiality of the auditor. High 
quality audit work means that the auditor is able to place constraints on management's 
extreme aspirations regarding the financial position of the company. 

   2.Methodology 

Research Design and Approach 

The research design and approach used in this study will be a literature review of the 
existing studies on the factors that affect external audit quality. We focus on the effect of 
Auditor tenure, Audit firm size and Audit fees on audit quality. As a research methodology, 
an efficient and well-executed review establishes a solid foundation for knowledge 
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expansion and the facilitation of theory formation (Webster & Watson, 2002). This 
approach will allow us to analyze the available evidence on external audit quality from a 
global perspective. The aim ofthe present study is to review and summarize the impact of 
auditor tenure, audit firm size and audit fees on external audit quality in the research 
literature especially of the last decade. 

 

Data Collection Methods 

Taking into consideration the timelessness of the subject, the number of the related 
papers was expected to be considerably high. The inclusion of many papers in a review 
covering the whole spectrum of issues concerning audit quality affecting factors was not 
considered feasible. In order to keep the number of included papers at a particular size 
and not to depart from the objectives of this study, we study mainly published research in 
the last decade and some older rese arch that need special attention and we refer it into 
this paper. The data collection method used in this study will be a comprehensive search 
of academic databases, including Google Scholar, Web of Science, and Scopus, to identify 
relevant studies on the factors that affect external audit quality. The search terms will 
include keywords such as "external audit quality", "audit factors", "auditor-related 
factors". 

Inclusion and exclusion criteria 

Although there are many studies on the subject we are studying, we will summarize the 
studies published in the last decade, where researchers have gained a more 
comprehensive and thorough understanding, leading to safer conclusions. Of course, we 
may have included studies from older years that deserve attention. We also excluded 
studies that relied on a very small sample in order to reach conclusions considering them 
to be inadequate and unreliable. Table 1 in Appendix summarizes our review on factors 
affecting external audit quality. 

   

   3.Literature Review 

Auditor tenure 

First of all, we should point out that audit tenure is “the period of engagement time that 
exists between the auditor and the same auditee (Hartadi, 2009). The number of periods-
years an audit firm, an auditor audits a client or the number of years a company employs 
the same auditor”. The impact of audit tenure on audit quality is a burning issue that has 
succeeded in leading to a major separation of auditors. So, many researches declared that 
long audit tenure might decrease the independence and professional care, ending up in 
increased audit quality. On the other hand, others believe that shorter audit tenure 
reflects that the auditors have less knowledge about the client which may lead to low 
audit quality. (LIM et al, 2010; Knechelet al, 2012). Many researches investigate the 
association between partner tenure and audit quality. Carey and Simnett (2006), using a 
sample of 1,021 Australian-domicile companies listed on the Australian Stock Exchange 
(ASX) in 1995 examined three proxies of audit (going-concern opinion for distressed 
companies, the amount of abnormal working capital accruals and the extent to which key 
earnings targets are just beaten (missed) over short, medium, and long periods of audit 
partner tenure). Due to logistic regression model indicated that there is no evidence for an 
association between abnormal working capital accruals and long audit partner tenure. In 
examining the going-concern audit opinion and just meeting (missing) earnings 
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benchmarks, the findings show that with long audit partner tenure associated with 
diminished audit quality. These results provide support for the introduction of a rotation 
policy after seven years of partner tenure. Moreover, Abedalqader et al. (2011), analyzed 
the effect of auditor tenure on audit quality in Jordan. The population of this study 
encompasses all firms in which stock is publicly traded on the Amman Stock Exchange 
throughout the years (2002-2006). Statistical analysis of data shows that, audit firm tenure 
affects the audit quality adversely (negatively). Audit quality deteriorates, when audit firm 
tenure is extended as a result of the growth in the magnitude of discretionary accruals. 
Also, Ilaboya Ofuan James and Ohiokha Friday Izien. (2014), analyzed the influence of 
audit firms' characteristics on audit quality in Nigeria. The financial statements of 18 food 
and beverage companies listed on the Nigerian Stock Exchange market from 2007 to 2012 
were the study's primary source of data. To estimate the study's model, a multivariate 
regression was employed. The results show, among others, that audit tenure has the 
likelihood to reduce audit quality. In the same vein, Daniela Hohenfels (2016), in her study 
empirically examined a sample of 2,320 firm-year observations from German listed firms 
between 2006 and 2013 and employed the regression model to test the effect of auditor 
tenure on perceived earnings quality. Due to her findings, she suggests that the rotation 
cycle should not be shorter than 10 years and indicated that the audit quality is at its 
highest level at 8–9 years of auditor tenure. Also, we can't ignore the remarkable research 
by Singer and Zhang (2018), who in their empirical analysis used a 3465 sample of 
accounting misstatements from 2000 to 2013 obtained from the Audit Analytics Non-
Reliance Restatements database. Their regression model provides evidence of a negative 
effect of long audit firm tenure on financial reporting quality, which contrasts with the 
findings of the majority of the literature. Another researcher, Josep Garcia-Blandon et al. 
(2019) taking into consideration that European regulators have recently established a 
mandatory rotation rule, examined the relationship between auditor tenure and audit 
quality or the years between 2009 and 2016 in the EU, employing three proxies for audit 
quality: accounting restatements, discrepancies between reported earnings and earnings 
benchmarks, and discretionary accruals, and using as final sample 1340, 1526, 1488 firm-
year observations respectively, based on the S&P350 market index. Their analysis refutes 
the idea that firms with audit tenures of 10 or 20 years offer significantly lower levels of 
audit quality as compared to other firms. In fact, it shows that these companies' audits 
tend to be of higher quality in particular assessments. Another study belongs to Patterson 
et al. (2019), who examined the effects of auditor tenure on the auditor’s testing strategy 
and the manager’s inclination to commit fraud as measures of audit quality. These via 
complicated equilibriums show that audit risk (the probability that fraud exists and goes 
undetected) is lower in both periods for the continuing auditor than with a rotation of 
auditors. Moreover, they observed that expected undetected fraud is lower for the 
continuing auditor than with a change in auditors. On the other hand, in the results of 
research from Rifki Ramdani et al. (2022), auditor tenure has no influence on the audit 
quality. In this study, secondary data from the Indonesia Stock Exchange (IDX) from 2012 
to 2014 were used. They obtained 141 observations using the purposive sampling 
approach and employed logistic regression analysis as method to analyze the hypothesis 
and to reach the conclusion, mentioned above. In the same line, Nia Trianjani et al. 
(2023), indicate that auditor tenure has no effect on audit quality. Μore specifically, the 
purpose of their study was to determine how audit tenure, audit fees, the size of the 
public accounting company, the specialization of the auditor, and audit rotation affect 
audit quality. In order to reach this conclusion, they used logistic regression analysis to 
examine 65 samples of a population that consists audited Transportation and Logistics 
Service companies listed on the Indonesia Stock Exchange (IDX) for the years 2017 through 
2021 and evaluate the theory. 
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Audit firm size 

The size of the audit firm and their impact on auditing quality, many studies have been 
carried out worldwide and the common part of all these studies, is that they divide audit 
firms according to size into two main categories. These categories are Big Four audit firms 
and non-Big Four audit firms. Big Four are the four largest professional services networks 
in the world. The researchers have focused their attention on studying the impact of audit 
firm size individually or in combination with other factors on audit quality. Chen et al. 
(2005), used sample between 1999 and 2002 amounted to the 367 firm-year observations 
from the Taiwan Economic Journal database, investigated the relationship between audit 
quality (as measured by auditor size and industry specialization) and earnings 
management (as measured by unexpected accruals) for Taiwan firms. Their conclusion is 
that Big Four auditors are related to less earnings management in the IPO year in Taiwan. 
This shows that higher quality auditors constrain earnings management for Taiwan IPO 
firms and provide more precise information and high audit quality services. Dehkordi and 
Makarem (2011), investigated the influence of audit firm size (Big auditors vs. non-Big 
auditors) and auditor type (governmental vs. private auditors) on audit quality. A sample 
of 224 firms was observed from the Tehran Stock Exchange (TSE) companies during the 
period 2002 to 2007. The results via Discretionary accruals (DAC) show among others that 
the size of non-governmental audit firms does not affect their audit quality. In addition, 
Ebraheem Saleem Salem Alzoubi (2017), studied the influence of audit firm size and audit 
fees as proxies for audit quality on earnings management. The population of this study 
encompasses 72 companies (504 firm-year observation) in which stock is publicly traded 
on the Amman Stock Exchange throughout the years (2007-2010). Employed the cross-
sectional modified Jones model to measure discretionary accruals as a proxy for earnings 
management demonstrate that the relationship between audit quality and Earnings 
management is noticeably negative. The outcome implied that businesses employing 
independent auditors have much lower Earnings Management levels. Additionally, this 
study showed that, when compared to companies using the services of a non-Big Four 
audit firm, the level of Earnings management is significantly lower when a company hires a 
Big Four audit firm. In addition, Pham, N. K., Duong, H. N., Pham, T. Q., & Ho, N. T. T. 
(2017), analyzed the impact of audit firm size and other factors such as audit firm 
characteristics, including audit reputation, audit fees on audit quality. They analyzed 192 
companies listed on Hanoi and Ho Chi Minh Stock Exchange for the period of 2006-2014 
via multiple regression indicate that firms which are audited by Big Four auditors generally 
engage in less earnings management than firms audited by non-Big Four indicating that 
Big Four auditors in Vietnam provide high audit quality services than non-Big Four 
auditors. Other researches as for example, Muttakin, M.B., Khan, A. and Mihret, D.G. 
(2017), examined the impact of business groups on financial reporting quality and the role 
of audit quality in the South Asian emerging economy of Bangladesh. They used a final 
sample amounting to the 917 firm-year observations from firms listed on the Dhaka Stock 
Exchange from 2005 to 2013. The earnings management was measured using the absolute 
value of discretionary accruals and the audit quality using two proxies of audit quality: 
auditor size and industry specialization. Their conclusion is that when Big-Four's auditors 
audit the financial statements of group affiliates, they limit manipulation of reported 
earnings. Consequently, the Big Four moderated the relationship between affiliates and 
discretionary accruals. So, confirm the notion that large firms serve higher quality 
auditors, constrain earnings management and provide more precise information and high 
audit quality services. On the other hand, Sarah Yasser and Mohamed Soliman (2018) 
examined the effect of audit quality on Earnings Management in the listed firms in Egypt 
from 2011 to 2016. They used firms that included in the Egyptian index EGX100 as sample, 
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this index includes 100 active companies in Egypt. After a series of analyzing the sample of 
350 observations via econometric models indicate there is no correlation between the size 
of the audit firm and discretionary accruals, so the Big Four could not impose restrictions 
on the accrual earnings management practices used by managers in the Egyptian listed 
companies. Also, Jiang et al. (2019) using a sample including 331 client firms of the 
acquired non-Big N auditors that switch to Big N for the period 1976-1995 and employing 
difference-in-differences analyses (DID) and cross-sectional analyses, show that that 
treatment firms’ audit quality improves after switching to Big N auditors. Additionally, 
Okoye, E. I., Adeniyi, S. I., & Ajala, A. M. (2022), examined among others, the effect of 
audit firm size on audit quality of selected listed non- financial firm in Nigeria from 2010 to 
2020. The sample population for the study was chosen using a technique called purposive 
sampling and 67 Nigerian listed non-financial enterprises make up the sample. They used 
Ordinary Least Square (OLS) multiple regression and revealed that audit firm size has a 
significant positive effect on audit quality. Last, Salman, K. R., & Setyaningrum, B. (2023), 
investigated the impact of audit firm size, audit period, and audit rotation on audit quality. 
The information is derived from the annual reports of infrastructure, utility, and 
transportation businesses that were listed on the Indonesia Stock Exchange (IDX) between 
2016 and 2020. Based on the purposive sampling technique, obtained a sample of 267 
businesses. The logistic regression analysis, confirm the impact of company size on audit 
quality. The researchers support the view that the larger companies have more skilled 
auditors, which has an upward spiral on the audit quality as a result. 

Audit fees 

Audit fees could be considered commissions for the auditor for an audit assignment 
carried out. That is, the amount charged by the auditor for any work done in order to 
express opinion on the financial statements of the client’s firm. (Amba & Al-Hajeri, 2013; 
Kusharyanti, 2013). Many researchers study the effect of audit fees on audit quality. 
Okolie (2014), using a total of 342 company year observations from 2006-2011, examined 
the relationship of auditor tenure and audit fees as indicator of auditor independence on 
the earnings management (measured by the amount of discretionary accruals) of 
companies in Nigeria. He shows that audit tenure and auditor independence exert 
significant effects and exhibit significant relationship with the amount of discretionary 
accruals of quoted companies in Nigeria. Krauß,P., Pronobis, P., & Zülch, H. (2015), 
examined the relationship between abnormal audit fee pricing and audit quality. They 
used of 2,334 firm-year observations from German firms for the years 2005 to 2010 as 
data. Their findings suggest that audit fees are a significant indicator of compromised 
auditors. Also, Soo-Jung Jung Bum-Joon Kim Ju-Ryum Chung (2016), assessed the 
association between abnormal audit fees and audit quality changed after adoption of the 
International Financial Reporting Standards (IFRS) in Korea. Using 10,856 firm-year 
observations from 2007 to 2013. They employed linear regression to test this using 
discretionary accruals as a proxy for audit quality. The findings show that no significant 
relationship exists between abnormally high audit fees and audit quality in the pre-IFRS 
adoption period. But, in the post-IFRS adoption period they find relationship between 
abnormally high audit fees and the discretionary accruals. More researchers have been 
engaged in its study of the association between audit quality and audit fees. Indicatively, 
Rahman et al. (2017) used secondary data derived from the published annual reports of 
the selected four cement manufacturing companies for a six- year period (2010-2015) and 
employed Ordinary Least Square Model to examine the effect of audit fees on audit 
quality in Nigeria. From the study, show that audit fee, audit tenure, client size and 
leverage ratio exhibit a joint significant relationship with audit quality. Mohammed 
Ibrahim et al. (2018), studied the impact of audit fees on audit quality of listed 
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conglomerates in Nigeria over the periods 2004 to 2015. They examined four companies 
and as source of data used annual reports and financial statements. The study found that 
company audit quality is positively impacted by audit fees and audit firm size. Hasan 
Mansur et al. (2022), examined how external auditors view the relationship between 
audit fees and audit quality. Ninety external auditors were given a survey questionnaire 
with 18 items, 73 of these were returned, obtaining an 81% response rate. To analyze the 
data and test the hypothesis, they used descriptive analysis and hierarchical regression. 
According to the analysis, find that there is insignificant relationship between audit fees 
and audit quality. With the same methodology, that is, through the use of the 
questionnaire, Asmoro, P.et al (2022), examined how audit quality is impacted by audit 
fees. They drafted and distributed questionnaires to 370 auditors. The study's findings via 
multiple regression support the notion that the level of the audit fee received by the 
auditor does not affect the quality of the audit that will be produced. Last, Tania, D.et al. 
(2023) , examined the variables that affect audit quality, such as audit period, auditor 
reputation, accounting firm size, and audit fees. They used 42 business from 54 companies 
that participated in the Initial Public Offering (IPO) and were listed on the Indonesia Stock 
Exchange (IDX) in 2021. The researchers via logistic regression for hypothesis testing, 
indicate among others that auditor fees have no significant impact on the audit quality. 

 

    4.Conclusions 

Summary of Key Findings 

Taking into account the main objective of this study, we have been conducted a literature 
review. The main purpose was to review the researches that have been carried out over 
the last decade on the factors that influence the quality of audit work. It is a fact that 
there are several factors but, in our review, we analyze three main factors. These factors 
are the auditor fees, audit firm size and the auditor tenure. For every one factor, we have 
cited studies conducted by researchers around the world who have tried to research the 
object of their study from different perspectives. We deliberately have not analyzed the 
methodologies of the researchers in order not to deviate from the main purpose of the 
study. The results of our research are the following: 

 The main research objectives of the included studies have been the examination 
of the relationship between the three factors and the audit quality individually 
or by examining the effect of two or more factors in combination. 

 The methods that the included studies have been employed for their purpose 
have been mainly the statistical analysis such as multivariable regression, 
logistic regression, cross-sectional analyses. At this point, we should emphasize 
that many researchers choose to set as a dependent variable the discretionary 
accruals, because represent the auditor's application of accounting principles, 
and so they are a useful indicator of audit quality (Lawrence, Minutti-Mega, 
&Zhang, 2011). 

 In the included studies, firm year observations mainly from stock exchange firms, 
has been used as data. 

 The included studies have not all come to the same conclusions about the effect of 
auditor size, auditor fees and auditor tenure on the audit quality. Particularly, 
Ilaboya Ofuan James and Ohiokha Friday Izien (2014) and Abedalqader et al. 
(2011), indicate that long tenure likely impairs the independence of the auditor 
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and so has a detrimental impact on audit quality. Similarly, Carey and Simnett 
(2006) and Singer and Zhang (2018), show that longer auditor tenure results in 
a slower rate of error detection and rectification. Daniela Hohenfels (2016) 
shows that auditor tenure should not be shorter than 10 years. Also, Josep 
Garcia-Blandon et al. and Patterson et al. (2019) in their study, agree that 
longer auditor tenure has no negative effect on audit quality. On the other 
hand, Rifki Ramdani et al. (2022) and Nia Trianjani et al. (2023), indicate that 
auditor tenure has no effect on audit quality. When it comes to audit firm size 
and its relationship with audit quality, the included studies demonstrate that 
Big Four auditors provide high audit quality services than non-Big Four auditors, 
except the surveys of Yasser, S., & Soliman, M. (2018) and Dehkordi and 
Makarem (2011), who support that there is no correlation. Last, the findings of 
included studied about the significant or no significant association between 
audit fees and audit quality show that the debate on how audit fees affect audit 
quality was after decades of research still not settled. 

 Results and additional information are included in the Table 1. Studies reviewed 
on factors affecting external audit quality. 

 

Implications for Practice and Future Research 

The findings of this study have several implications for practice and future research. 
Auditors need to consider multiple factors when conducting external audits. Regulators 
can use the findings of this study to develop guidelines and standards that promote higher 
quality external audits. 

Future research could focus on identifying the relative importance of different factors that 
impact external audit quality and the interactions between these factors. Additionally, 
future research could examine the impact of new technologies and emerging auditing 
practices on external audit quality. 

Overall, the findings of this study suggest that improving external audit quality requires a 
comprehensive and integrated approach that considers multiple factors. By addressing the 
identified factors, auditors and regulators can improve the reliability and accuracy of 
financial reporting, which is essential for maintaining trust in financial markets. 

 

Limitations and Suggestions for Further Research 

The review of the literature on the factors that affect external audit quality has several 
limitations. One limitation is the exclusion of studies that are not published in academic 
journals. While academic journals are a valuable source of information, excluding non- 
academic sources may limit the scope of the review. Another limitation is the focus on 
studies conducted in English, which may exclude relevant studies conducted in other 
languages. Furthermore, the review is based on a synthesis of existing studies, which may 
be subject to publication bias, as studies with significant findings are more likely to be 
published. 

Future research could address these limitations by including non-academic sources and 
studies conducted in other languages. Additionally, future research could use more 
rigorous methods, such as meta-analysis, to synthesize the findings of the literature on the 
factors that affect external audit quality. 
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The findings of this study suggest several avenues for future research. First, future 
research could examine the impact of new technologies, such as blockchain and artificial 
intelligence, on external audit quality. These technologies have the potential to 
revolutionize auditing and may impact external audit quality positively or negatively. 
Second, future research could examine the impact of culture and institutional factors on 
external audit quality. Culture and institutional factors may impact the way audits are 
conducted and may influence the quality of external audits. Finally, future research could 
examine the impact of regulatory changes on external audit quality. Changes in 
regulations, such as those related to auditor independence and audit quality, may impact 
the quality of external audits. 

In conclusion, the review of the literature on the factors that affect external audit quality 
provides a comprehensive overview of the factors that impact external audit quality. 
While the study has several limitations, the findings provide important implications for 
practice and future research. By addressing the identified factors, auditors and regulators 
can improve the reliability and accuracy of financial reporting, which is essential for 
maintaining trust in financial markets. 
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6. Appendix 

Table 1. Studies reviewed on factors affecting external audit quality 

Audit Tenure 
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dent 

variable
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Results 

2006 Carey and 
Simnett 
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81(3), 
pp.653–
676. 
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an 
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Exchan
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1
9
9
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Going-
concern 
opinion for 
distressed 
companies, 
the amount 
of abnormal 
working 
capital 
accruals and 
the extent to 
which key 
earnings 
targets are 

just beaten 
(missed) 

Auditor 
tenure 

Long audit partner tenure 
associated with diminished 
audit quality. These results 
provide support for the 
introduction of a rotation 
policy after seven years of 
partner tenure 

2011 Abedalqader et 
al. 

Manageri
al 
Auditing 
Journal 
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da
n 

All 
firms in 
which 
stock is 
publicly 
traded 
on the 

2
0
0
2
- 

2

Discretionary 
accruals 

Auditor 
tenure 

Audit firm tenure affects the 
audit quality adversely 
negatively. (Higher 
discretionary accruals 
indicate lower audit quality) 
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Stock 

Exchan
ge 

0
0
6

2014 Ilaboya Ofuan 
James and 
Ohiokha Friday 
Izien 
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investors perceive lower 
earnings quality during the 
early and later years of an 
auditor–client relationship. 
This perception does not 
change during the 
investigation period. 
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show that earnings quality is 
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auditor tenure is 8–9 years 

2018 Singer& Jing 
Zhang 

The 
Accountin
g Review 

US
A 

3,465 

accoun
ting 
misstat
ements 

2
0
0
0
 
- 

2
0
1
3

Duration, 
which is an 
inverse 
measure of 
the 
timeliness of 
misstatemen
t discovery. 
We measure 
Duration as 
the number 
of 
consecutive 
annual 

financial 
statements 
misstated 

Auditor 
tenure 

Provide evidence of a 
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dichotomous 
variable of 1 
if big 4 audit 
firm and 0 if 
otherwise 

Auditor 
tenure 

Auditor tenure has no effect 
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