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Abstract
Controlling and economic forensics are terms and tasks related to business en-

tities in the market economy. In the transition from the contract economy to the mar-
ket economy, these terms are still insufficiently present, both in practice and theory 
of economies in transition, including Croatia. Given that controlling and economic 
forensics represent new methodologically close knowledge, the purpose is to ana-
lyze the possibility of their cooperation and joint action. The research of the space 
and conditions for their commonality opened up the space of the form of activity 
of economic forensics related to the evaluation and judgment about the accept-
ability of the analyzed actions. At the same time, factors that are part of situations, 
knowledge, social responsibility, well-being, and legality, are essential for evalua-
tion. For the findings and offered solutions of economic forensics to be credible, it 
is necessary to reduce the level of subjectivity to a minimum when it comes to work 
and conclusions. In accordance with the structure of the necessary knowledge, the 
successful collaboration of controlling and economic forensics is necessary, but it 
arises from the development of the system. Therefore, in an insufficiently devel-
oped system, a large space for subjectivity opens up. The aim of the research is 
to evaluate the connection between controlling and economic forensics, as well as 
the conditionality of controlling in the system and processes of economic forensics. 
To gain an acceptable insight and their connection, adequate methods were used, 
primarily sampling and inference from survey results. Research methods were also 
used to gain insight into the current state of controlling and economic forensics in 
Croatia, from which conclusions are drawn about their development, and then the 
connection. This research concludes that it is essential to influence the rapid de-
velopment of knowledge about controlling and economic forensics with a serious 
approach to building a macro national system.

Keywords: controlling, economic forensics, subjectivism in forensics, macro 
national system, economies in transition.
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1. INTRODUCTION
Controlling and economic foren-

sics are two fields that emerge from 
a market-oriented economy. In tran-
sition economies, these two areas 
can often seem contradictory. It is im-
portant to note that their development 
and significance in business vary 
significantly between the developed 
economies of the European Union 
and the economies in transition, such 
as Croatia. Furthermore, the scope of 
economic forensics is limited by the 
increasing prevalence of controlling 
in its vast range of activities, knowl-
edge, and applications.

Therefore, the purpose of this re-
search is to clarify the roles and im-
portance of controlling and economic 
forensics, as well as demystify their 
apparent opposition. Additionally, we 
aim to address the excessive subjec-
tivity in the perception of economic fo-
rensics, which contributes to a lack of 
cooperation between the two fields.

Analyzing the fields of controlling 
and economic forensics reveals that 
they share many similarities in the 
knowledge and skills required. How-
ever, their distinct roles within a com-
pany highlight significant differences, 
both in terms of their internal focus 
and their external impact on manage-
ment. Controlling is primarily focused 
on achieving organizational goals, 
while economic forensics emphasiz-
es reaching those goals in a positive 
and socially acceptable manner. 

As a result, controlling prioritizes 
the attainment of objectives, whereas 
economic forensics prioritizes the eth-
ical methods used to achieve those 
objectives. Despite these differences 

in focus, both functions play import-
ant roles: controlling supports man-
agement, while economic forensics 
serves the interests of the company’s 
owners, specifically the supervisory 
board. Ultimately, this distinction un-
derscores the importance of collab-
oration and connection between the 
two areas.

In situations where cooperation 
between controlling and economic 
forensics fails to materialize and un-
acceptable actions occur; it falls upon 
economic forensics to render judg-
ment. This introduces the element of 
subjectivity for the economic foren-
sics’ expert. Furthermore, the extent 
of this subjectivity is influenced by 
the development of the macro nation-
al system; in developed economies, 
these systems often have well-de-
fined goals and are equipped to ad-
dress various dilemmas. Given that 
these concepts are relatively new and 
not yet fully developed in economies 
in transition, both in theory and prac-
tice, they require clear definitions and 
explanations.

2. CONTROLLING AND 
ECONOMIC FORENSICS, 
CONCEPTUAL DEFINITION, 
ROLES, AND COOPERATION

2.1. Controlling in management

The perception of controlling and 
management varies significantly 
based on the development of man-
agement theory in different coun-
tries. Globalization has increased the 
need for communication among sci-
entists, but language barriers often 
hinder necessary exchanges, par-
ticularly with the German language. 
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This is significant because German 
management scientists had a lead-
ing role in Europe and beyond within 
the European framework. The study 
and application of management on 
a global scale have evolved through 
cultural differences in the broader 
environment (The 4th biennial Global 
Economic Crime Survey). In addition 
to the European School of Manage-
ment, notable approaches include 
the Japanese School and the clas-
sic American School of Management 
(Julfikar & Masud, 2017). It should 
be noted that the European School 
of Management is based on devel-
opment controlling from the German 
School of Controlling, in which Deyhle 
is the most important name (Deyhle, 
2003). The Chinese School of Man-
agement is also emerging, particular-
ly due to China’s impressive results, 
which some scholars attribute to the 
country’s model of communist capital-
ism (Wurzel, 2021).

Each major management school 
has established its core functions: 
planning, organizing, leading, and 
controlling. Among these, controlling 
and planning are particularly empha-
sized and shaped by organizational 
culture (Luković et al., 2019). This 
research focuses on controlling, de-
fined in various ways. However, all 
definitions essentially convey that 
controlling arises from the collabora-
tion between managers and control-
lers (Horvath, 2006). The controller 
plays a crucial role in this process, 
equipped with specialized knowl-
edge and skills to support manage-
ment and foster a positive approach 
to business decisions. Within the 
management system, the control-
ler integrates both the planning and 

controlling functions, thus creating a 
unique function of controlling plan-
ning. In this dynamic, the controller 
acts as a co-pilot, while the manager 
serves as the captain-pilot, making 
decisions and steering the company 
toward its objectives.

Figure 1. Planning and controlling in the 
P-O-L-C Framework
Source: Luković, T. & Lebefromm, In.: 
„Controlling, planom do cilja, Druga knjiga“, 
Sveučilište u Dubrovniku, Dubrovnik, 2014.

The relationship between the con-
troller and the manager takes place 
through cooperation in which the 
manager is responsible for all deci-
sions and results, namely for the re-
alization of the goal and the success 
of the business. At the same time, the 
controller is responsible for the order-
ly development of the planning and 
information process and, at the same 
time, has the task of harmonizing all 
processes in the company. His rela-
tionship with the manager takes place 
through a system of proposals and 
options according to the “if...then” 
system, which means that the con-
troller offers solutions, and the man-
ager decides which option to consid-
er and directs all activities on the way 
to the goal. Therefore, Deyhle rightly 
calls the controller a “seller of plans 
and goals” (Deyhle, 2003).

Controlling is an essential man-
agement function that needs to be 
understood within the broader con-
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text of management. The “Encyclo-
pedia of Management” identifies four 
fundamental management functions: 
planning, organizing, leading, and 
controlling (Encyclopedia of Manage-
ment, 2009, p. 445). It is important to 
consider two primary management 
approaches found in literature: the 
functional approach and the process 
approach (Luković et al., 2024, p. 
184). These approaches complement 
each other and reflect the theoretical 
development of management in vari-
ous contexts. A critical aspect of this 
discussion is the implementation of 
e-technology within the management 
system, which plays a vital role in the 
controlling function.

3. THE ROLES AND COMMONALITY 
OF CONTROLLING AND 
ECONOMIC FORENSICS
As increasingly noted in various 

studies, the global nature of entre-
preneurship and cross-border in-
vestments often conflicts with the 
fundamental characteristics of local 
cultures, creating opportunities for 
criminal activity. It has been stated: 
“Given that corporate memories may 
be fairly short, E&C companies may 
derive even more benefit from estab-
lishing a consistent company culture 
that includes appropriate control sys-
tems. Project owners need to send 
out a strong message that fraudsters 
will be prosecuted” (The 4th bienni-
al Global Economic Crime Survey, 
2008, p. 6). This suggests that the de-
cision-making process is influenced 
not only by the culture established 
by the company’s board and man-
agement but also by the surrounding 
environment and the perceptions of 
good and poor decisions and actions.

As for controlling in the deci-
sion-making process, it operates from 
the moment the company’s manage-
ment sets goals and transfers them 
to management. After that, the top 
manager, in cooperation with the 
controller, develops objectives and 
sets a plan according to which the 
entire production or service process 
begins and takes place. In doing so, 
achieving the goal for management, 
but also for management, has be-
come conditio sine qua non because 
the goal must be achieved, but the 
plan and objectives can be changed 
and adapted to changes, both within 
the company and even more so to 
changes in the market. This process 
is mainly under the constant pressure 
of achieving the goal, which becomes 
a potential problem when resorting to 
generally unacceptable actions. Such 
situations are hazardous for manage-
ment, which, to survive, sometimes 
resort to illegal actions. Almost as a 
rule, such actions do not pay off in the 
long run because they compromise 
the company, which then results in 
a significant decline in business and 
large damages that can put the com-
pany’s survival in question. There are 
numerous known examples of high 
damages threatening the company’s 
survival, as well as other various situ-
ations. Thompson, A. A., & Strickland, 
A. J. (2001, p. 153) especially warn 
of the importance of costs that grow 
enormously at the moment of recog-
nition of some legally unacceptable 
action.

One of the extreme situations that 
led to major scandals was the incom-
petence of the management of the 
Finnish company Nokia, as well as 
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another extreme situation involving 
fraud and corruption at the South Ko-
rean company Samsung. Here, the 
term “management incompetence” 
should be understood as essential-
ly representing the absence of con-
trolling and economic forensics. As a 
rule, corrupt activity, as well as poor 
business, are sooner or later discov-
ered. For example, the “Report of 
the Association of Certified National 
Fraud Examiners”, which refers to the 
analysis of Nokia, states: “The survey 
conducted revealed that, in general, 
the company loses 5% of its revenue 
in a given year as a result of false fi-
nancial statements. India ranks sec-
ond in the number of victim organiza-
tions reporting fraud cases” (Bhasin, 
2012). The actual damage reported 
by Nokia is an average figure, as the 
precise amount caused by its expan-
sion into various countries is difficult 
to determine. In the case of Nokia, the 
question arises regarding all parties 
involved in the decision-making pro-
cess, particularly the controlling enti-
ty, which, while not formally account-
able, holds significant responsibility in 
practice. At the same time, the system 
of forensic accounting and econom-
ic forensics as part of the controlling 
system in large companies has also 
failed. Here, we can highlight Speck’s 
statement: “Involvement in corruption 
scandals damages the reputation and 
credibility of the work of the state and 
supervisory institutions. Weak super-
vision and controlling are often asso-
ciated with poor institutional design 
of organizations at the macrolevel. 
Engaging in organizational reforms 
or improving the interaction between 
these organizations requires political 
will and sustained efforts in the fight 

for gradual improvement” (Speck, 
2005, p. 20). Speck’s conclusion 
warns of the explanation of the role of 
the macrosystem, which is ineffective 
without supervision and controlling, 
and its replacement by numerous 
laws is often counterproductive (Lu-
ković et al., 2022). The efficient mac-
ro and microsystems, accompanied 
by a robust knowledge acquisition 
framework at all levels, are essential 
for effectively combating corruption in 
economies in transition, particularly 
Croatia.

Also, the Samsung case points to 
the fact that any form of corruption is 
unprofitable in the long term, espe-
cially for the owner of the invested 
capital and then for the management 
that represents it. Corruption does 
occur in this context, highlighting the 
negative impacts of a lack of over-
sight. For instance, the ownership 
of the South Korean conglomerate 
Samsung has been transferred from 
father to son since the company’s 
inception. When the scandal broke, 
the head of the company, Lee Jae-
Yong, whose grandfather founded 
the company, stated that corruption 
scandals were discovered as a result 
of the company’s nepotistic approach 
over the decades (New eBook GAN 
Integrity). The scandals damaged 
Samsung, which has been recovering 
from this for years, and the wrong ap-
proach to human resource manage-
ment caused corruption as a result of 
nepotism.

Samsung and Nokia are just a few 
of the many examples in which the 
absence of responsible controlling 
and internal accounting forensics led 
to large business losses. The unfor-



International journal of	 Vol 1 / No 1
finance and accounting forensics

10

tunate events were discovered in de-
veloped countries that did not have 
the necessary knowledge.

Therefore, neglecting the activ-
ities of controlling and economic fo-
rensics, especially their joint activi-
ties and cooperation, leads to great 
damage and problems. There are few 
works on the topic of adopting the 
principles of controlling in economic 
forensics. However, the analyses and 
research conducted so far conclude 
what is involved when talking about 
the controlling aspect of economic 
forensics. The tasks and role of con-
trolling as a support for management 
are clear, as are the tasks of con-
trolling in planning and harmonizing 
processes in the company. On the 
way to achieving the goal, controlling 
involves developing predictive analy-
ses (Lebefromm, 1999) to forecast fu-
ture events, particularly regarding up-
coming business risks. As is known, 
there are four fundamental character-
istics of controlling (Mayer & Weber, 
1990, p. 35):

1.	 “narrow, oriented and focused 
(on the problem), way of 
thinking and working

2.	 complete orientation and focus 
in thinking and working on the 
realization of the company’s set 
goal

3.	 complete orientation of thinking 
and working towards achieving 
the company’s profit, with the 
assumption of ensuring long-
term successful business

4.	 focus on thinking and working 
towards the company’s future.”

Therefore, in addition to a specific 
way of thinking related to the solution 

of the current problem, the realization 
of profit, but with the condition of en-
suring long-term successful business 
operations while creating stability for 
the future of the company, are the 
fundamental conditions for success-
ful controlling activities. From devel-
opmental perspective, controlling 
and economic forensics have similar 
phases forming through functions. 
Considering the course of formation 
of the five basic functions of con-
trolling, as Horvath sets them, it can 
be concluded that the functions rep-
resent the course of development of 
controlling:

1.	 accounting and computing 
function

2.	 auditing function (internal 
auditing)

3.	 joint work and cooperation with 
external auditing

4.	 tax function
5.	 the function of interpreting 

results and information 
(Horvath, 2006, p. 21).

The development of controlling in 
a macro and micro environment be-
gins with accounting and gradually 
develops, encompassing increasingly 
complex processes in the company. 
When observing the above phases 
of controlling development, these are 
almost the same phases as in eco-
nomic forensics. The development 
of economic forensics begins with 
accounting, as with controlling, and 
ends with the interpretation of results. 
In practice, the interpretation of re-
sults appears as a need for knowl-
edge, most often fraud, which means 
skipping three development phases. 
In this, the support of controlling can 
contribute to the work of economic 
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forensics, which operates from the 
accounting position. Therefore, eco-
nomic forensics, activated in the con-
text of fraud prevention, both internal 
and external, has tasks very similar 
to controlling, and PwC Luxembourg 
(2016, p. 5) states: “Our fraud and 
investigation experts combine inves-
tigative evidence gathering skills with 
supervisory methodologies to provide 
a range of investigative and advisory 
services. Our areas of research are:

•	 fraud investigation
•	 background investigation
•	 fraud risk management.”
So, in economic forensics, mon-

itoring methods or control methodol-
ogies represent the use of controlling 
methodologies. This means that eco-
nomic forensics, when detecting fraud, 
primarily uses controlling methods.

In accordance with the operation 
in practice, the economic forensic 
scientist is satisfied with the findings 
from the past, both the background 
and the fraud risk management that 
took place in the processes. At the 
same time, controlling goes further 
and looks at the future and the con-
sequences, whether fraud happened 
or could happen. In this sense, the 
controlling aspect of economic foren-
sics raises the activities of economic 
forensics to a higher level, strength-
ens prevention, warns, and enters 
the “if...then” of the controlling. So, 
the controlling aspect of economic fo-
rensics with “if...then” warns as if to 
say: “Gentlemen, managers or gov-
ernment officials, if you do ‘this and 
that’, then you will have a problem 
with ‘such and such’”. This is why, 
in developed economies, controlling 
takes over the role of an internal au-

ditor or some other supervisory entity 
in a company or state administration. 
However, in essence, it is the con-
trolling aspect of economic forensics. 
As previously stated, and confirmed 
through the controlling aspect, the 
unity of controlling and economic fo-
rensics turns into a powerful tool for 
successful business and protection 
of the subject from possible risks of 
fraud and corruption.

3.1. Controlling and economic 
forensics in the Croatian 
surrounding

The system represents the basis 
for setting up meaningful and goal-ori-
ented processes. It means that in 
regulated macro national systems, 
controlling needs to adapt to the sys-
tem in which it develops and monitors 
processes on the way to the goal. At 
the same time, the macro national sys-
tem of economies in transition is not 
developed. For instance, in Croatia, it 
is replaced by numerous laws. In such 
(un)systematic environment, the con-
troller’s work is complex, and there 
is a wide space for manipulation and 
options for harmful actions. Therefore, 
the economic forensic scientist has a 
significantly more difficult task of con-
trolling and monitoring the processes 
that have already occurred. Therefore, 
in the process of supervision, the eco-
nomic forensic scientist mainly deals 
with the analysis of already completed 
processes, while the controller, with 
an eye on the future, shapes, predicts, 
and then supervises the processes on 
the way to the goal. The procedures of 
economic forensics and controlling dif-
fer significantly, but there is also room 
for them to connect knowledge from 
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the past, present, and future. How-
ever, this is preceded by a process of 
their connection and gaining trust, on 
which they build future cooperation.

Processes in transition countries, 
that is, countries that have abruptly 
transitioned from a socialist system to 
capitalism, and their economies have 
transitioned from a command economy 
to a market economy, rely on inheri-
tance in terms of process. It means that 
in conditions in which the state, politics, 
and state administration have failed to 
build an effective macro national sys-
tem, all subsystems operate similarly 
to those in the former socialist regime. 
Therefore, such systems are burdened 
with numerous factors that do not make 
them effective for the new concept of 
market, civic, and capitalist action. At 
the same time, it is known, and Thurow 
(1997) well predicted, that capitalism 
and the market economy have been 
left without competition, which has 
opened up numerous macrostrategic 
options for the operation of capitalism, 
from negative to efficient and positive. 
In such circumstances, the task of the 
state and the ruling policy is to solve 
this problem, which means building 
and stabilizing a macrostrategic mod-
el. However, building a macrostrategic 
model is a demanding and long-term 
task that brings together top experts in 
this interdisciplinary project. Therefore, 
as long as there is no macro strategic 
model in the country, the operational 
tasks of economic forensics require a 
high level of training of economic foren-
sic experts. The high quality of educa-
tion in economic forensics in countries 
in transition is emphasized by the fact 
of inherited corruption from the former 
socialist regime, but the results are far 
below expectations (Budak & Škrinjarić, 

2024). Contrary to expectations, after 
Croatia acceded to the EU, the high 
perception of the prevalence of cor-
ruption has strengthened, as has the 
attitude that corruption is sometimes 
the only means to achieve the goal, 
primarily because (corrupt) institutions 
do not inspire trust in citizens (Budak 
& Škrinjarić, 2024, p. 167). The follow-
ing question arises: What is the reason 
for this, or what are the reasons for the 
ineffectiveness of the fight against cor-
ruption?

It has been shown that corruption 
development is rooted in a challeng-
ing legacy tied to past corruption and 
the mismanagement of state proper-
ty. When joining the European Union, 
Croatia was expected to fulfil the re-
quirements of negotiating Chapter 
23. Closing this Chapter depended 
on demonstrating a genuine commit-
ment to combating corruption, enact-
ing appropriate regulations, and, most 
importantly, effectively implementing 
these measures in practice (Grubiša, 
2010; Vlašić & Łazowski, 2014). The 
journey of proving compliance and 
successfully closing Chapter 23 was 
lengthy, and the practical application 
of reforms fell short of expectations. 
In essence, Croatia’s approach to 
fighting corruption became integrated 
with existing systems whose effec-
tiveness remains questionable. This 
ineffectiveness stems from political 
unwillingness and a lack of proper ed-
ucation. Political will and a high level 
of knowledge are essential for devel-
oping a comprehensive anti-corrup-
tion system at the state level, which 
is currently lacking in Croatia. Meet-
ing the conditions of political will and 
knowledge would promote controlling 
as an efficient and undoubtedly pos-
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itive system leading a company to 
achieve its goal. Moreover, it means 
that slavery to the laws in countries 
in transition is still not acceptable, 
which is seen in the anti-corruption 
results as well as Croatia’s rank on 
the list of corrupt countries. It creates 
an opportunity for marginal business 
and decision-making, which requires 
a high-quality assessment ability of 
economic forensics and the support 
and development of the whole soci-
ety. The absence of the above, which 
especially refers to the controllers’ ac-
tivities, inevitably leads to ​​unaccept-
able business activities.

4. MATERIAL AND METHODS

4.1. Methods and sample

The research that was conducted 
aims to confirm or reject the research 
hypothesis but, at the same time, to 
explain the connection between con-
trolling and economic forensics. Nu-
merous areas connect controlling with 
economic forensics. For example, con-
trolling also has its place in national 
laws, where it helps in making the final 
court decision. As Schap states, the 
dilemma of the court in the process of 
assessing the estate after death opens 
up crucial dilemmas: “Legal status is an 
important issue in cases of death. (…) 
Controlling state law affects the calcula-
tions of forensic economics on whether 
it is a loss of the estate of what could be 
accumulated wealth or a loss, for ex-
ample, directly for the surviving spouse” 
(Schap, 2010). The demands placed 
on controlling and economic forensics 
are increasingly complex, which means 
that along with the acquisition of new 
knowledge, a high level of use of digi-
tal support is also required. Using dig-

ital support, controlling, and economic 
forensics have more significant oppor-
tunities for knowledge and research. 
For example, controlling available in-
formation and auditing eliminates sta-
tistical discrimination of job candidates 
(Zitzewitz, 2012, p. 758). The need to 
connect controlling and economic fo-
rensics has also been noticed in Cro-
atia, so Šestanović and Palac (2018, 
p. 43) emphasize the following in their 
work: “The controlling function and fo-
rensic accounting are complementary 
disciplines whose purpose is not only 
control but also planning and preven-
tion of future events with evaluation of 
outcomes.” Although these are the first 
works that carry several inaccuracies, 
it is positive that the connection be-
tween controlling and economic foren-
sics has been recognized in Croatia. It 
is also worth highlighting short courses 
(course of Forensic Analysis, 2024) that 
aim to expand knowledge in controlling 
and economic forensics, but of particu-
lar importance for Croatia is the Univer-
sity Department of Forensic Sciences, 
the module Financial and Accounting 
Forensics in Split, which is the Croatian 
educational debut of this type.

This research, which is part of the 
research conducted at the Universi-
ty Department of Forensic Sciences 
Split, shows the scope of subjective 
assessment of situations that should 
have been resolved by the system or 
that cannot be resolved by law. The 
research that was conducted to de-
fine the link between controlling and 
economic forensics is based on the 
PAPI method (Paper and Pencil Inter-
viewing). The research was conduct-
ed as a direct contact of the research-
er with the respondents so that there 
would be no ambiguities when an-
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swering the questions. A sample of 93 
respondents was set for the research, 
and the research was reduced to sim-
ple YES or NO answers. However, as 
simple as it is, the decision itself is 
made more difficult by the condition 
that there is no MAYBE as an answer, 
which forces a clear answer in the 
10 options provided. The processing 
used classical statistical methods, 
which contributed to the conclusion.

5. RESULTS AND DISCUSSION

5.1. Results and findings

In the conditions of economies in 
transition of EU member states, in-
cluding Croatia, many problems have 
remained open and left to the exces-
sive subjectivism of all actors in the 
processes. Court processes reflect 
this through lengthy and expensive 
trials, large differences in the reports 
of (mostly uncertified) experts, and 
the absence and non-use of special-
ized experts for economic crime and 
fraud. All this ultimately results in du-
bious verdicts. In the absence of a 
macro national Croatian system sup-
ported by laws and their supervision 
outside of politics and state adminis-
tration, problems multiply, corruption 
is high, and threatens already modest 
business and other results.

Table 1. Survey on the assessment 
of possible situations faced by the 
economic forensic scientist in economies 
and countries in transition, absolute 
representation.1

Number 
of 

answers

Structure 
(%)

SITUATION YE
S

N
O

YE
S

N
O

1 I know how 
to do it, I do 
it right, I do 
it socially 
useful, I do it 
according to 
the law

15 78 16,2 83,8

2 I know how 
to do it right, 
I do it socially 
useful, but 
I don’t do it 
according to 
the law

66 27 71,0 29,0

3 I know how 
to do it right, 
I don’t do it 
socially useful 
(I don’t care), 
I do it accord-
ing to the law

45 48 48,4 51,6

4 I know how 
to do it right, I 
don’t do it so-
cially useful, 
I don’t do it 
according to 
the law

75 18 83,8 16,2

1 The question asked to the respondents is: Do 
you rate the situations listed from 1 to 10 individu-
ally as unacceptable? The answer YES indicates 
the opinion and determination of the forensic 
expert that the result is unacceptable, while the 
answer NO means that the result of the work of 
the manager or some other person is acceptable.
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5 I know how 
to do it right, 
I don’t do 
it socially 
useful, I do it 
according to 
the law

78 15 83,9 16,1

6 I know how 
to do it right, 
I don’t do 
it socially 
useful, I do it 
according to 
the law

55 38 59,1 40,9

7 I don’t do it 
right, I don’t 
know if I’m 
doing it right, 
I don’t do 
it socially 
useful, I do it 
according to 
the law

47 46 50,5 49,5

8 I don’t do it 
right, I don’t 
know if I’m 
doing it right, 
I don’t do 
it socially 
useful, I do it 
according to 
the law

74 19 79,6 20,4

9 I don’t do it 
right, I don’t 
know if I’m 
doing it right, 
I don’t do 
it socially 
useful, I do it 
according to 
the law

57 36 61,3 38,7

10 I know how 
to do it, I do 
it right, I do 
it socially 
useful, I do it 
according to 
the law

78 15 83,8 16,2

Source: The survey was conducted in 
December 2024 at the University Department 
of Forensic Sciences.

As can be seen, the 93 surveyed 
students, future economic forensic sci-
entists, were clearly divided into three 
groups of answers and opinions. The 
first group of two situations, the first 
and the last, consists of attitudes about 
mostly correct and generally accept-
able actions. It is primarily about two 
fundamental criteria: “I work according 
to the law” and “I don’t work according 
to the law”, as well as “I know how to 
do it” and “I don’t know how to do it”. 
The first criterion is the basic criterion 
of legal business, while the second 
criterion represents knowledge as a 
condition for successful work perfor-
mance and refers to responsible or ir-
responsible work. However, the result 
is somewhat unexpected, because 
one would expect that in clear condi-
tions of the first and last cases, the an-
swers would be unique, namely 100%, 
which did not happen. A completely 
equal attitude is made impossible due 
to 16.2% of unexpectedly acceptable 
opinions, which provides space for a 
complex discussion. Furthermore, the 
results for situations 4, 5, and 8, which 
respondents are willing to accept with 
16 – 20%, represent the combination 
of “I know how to do it” and “I don’t 
know how to do it” as well as “I work 
according to the law” and “I don’t work 
according to the law”. The criterion “I 
don’t do socially useful work” played 
a key role in situations 4 and 5, while 
in situation 8, the criterion “I work ac-
cording to the law” was crucial. The re-
maining five situations out of ten given 
divided the respondents who, guided 
by the combination of the basic four 
criteria, divided themselves into two 
similar groups according to the (un)
acceptability of the observed action/
situation.
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Figure 2. Structural overview of attitudes 
on the acceptability and unacceptability 
of acts according to 10 situations.2

Source: designed by the authors.

It should be considered that the 
respondents are in the middle of the 
process of training for economic fo-
rensics, which develops their specific 
judgments about situations. On the 
other hand, they observe the situa-
tion in the environment and the pos-
sibility of acting in a country that has 
not solved key life problems at the 
macro level but has left them to the 
laws. This fact is confusing, as shown 
by the results of this survey based on 
the macro situation and the Croatian 
reality. The environment in which eco-
nomic forensics in Croatia must op-
erate does not lead to improvement, 
especially not in terms of reducing 
corruption. The reason for this is the 
lack of prevention, so economic fo-
rensics is activated only after an un-
fortunate event and then finds itself 
under a series of pressures. At the 
same time, a high degree of subjec-
tivity and inference burdens his work 
and findings, which negatively affects 
his credibility. This is why many crim-
inal proceedings have been initiated 

2  The abscissa from 1 to 10 are the situations 
listed in the same order in Table 1, and the 
ordinate is the percentage rating of the unac-
ceptability of the situation.

in Croatia, which have ended without 
the expected result, ultimately result-
ing in great damage to the state, the 
accused, and then the acquitted sub-
ject.

5.2. Discussion

The expert link between con-
trolling and economic forensics is 
functional, noting that both have their 
specific role in the process of action. 
The difference between controlling 
and economic forensics is important 
when observed in the context of a 
company’s or institution’s processes. 
Controlling is a management func-
tion, while economic forensics is a 
form of separate supervision. At the 
same time, controlling is a compo-
nent of management, while economic 
forensics is more significantly associ-
ated with the owner and the compa-
ny’s supervisory board. In the context 
of cognition, knowledge, action, and 
role in a company, institution, and 
even society, both should be installed 
in terms of preventing unpleasant 
events. Controlling and economic fo-
rensics should completely distance 
from subjectivism due to the fact that 
unpleasant events in institutions and 
companies occur according to plan or 
arise as a result of management igno-
rance. It means that many dilemmas 
and variations of events need to be 
resolved beforehand.

The research that has been con-
ducted shows a high degree of sub-
jectivity that burdens the economic 
forensic scientist in the conditions of 
his work in a country that has not es-
tablished a macro national system. 
The attempt to replace the macro 
national system with countless legal 
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solutions is wrong and, as a rule, re-
sults in negative actions and results.

The system and the link in terms 
of joint action of controlling and eco-
nomic forensics using the possibilities 
provided by e-technology represent a 
powerful tool for positive action, both 
legally and socially acceptable. To 
achieve this in countries in transition, 
including Croatia, two conditions are 
needed: political will and the neces-
sary level of knowledge. In the ab-
sence of one of them, the result is 
not favorable, while in the absence 
of both conditions, unfavorable condi-
tions are created that ultimately result 
in the emigration of educated citizens.

6. CONCLUSION
Economic forensics has advanced 

in the developed member states of 
the European Union, while it is just 
beginning in countries in transition. It 
is very similar to controlling, which still 
has not found its place in manage-
ment where it belongs. Knowledge 
and operation of economic forensics 
in countries in transition is at the first 
development level, that is, at the level 
of accounting analysis. At the same 
time, controlling has yet to come out 
of the interpretation of control and the 
mere comparison of planned and re-
alized. At the same time, the analysis 
of the possibilities of economic foren-
sics and controlling proves that these 
are two similar actions, indicating 
that economic forensics is closer to 
the owner of the invested capital and 
controlling to the management. What 
connects them is the similarity in the 
development of the necessary knowl-
edge as well as the common goal of 
carrying out work successfully, legal-

ly, and socially acceptable. Despite 
certain characteristics that they may 
share, such as, for example, in con-
trolling, it is imperative to achieve the 
goal, and in economic forensics, that 
business operations must not stray 
from the permitted domain, the joint 
work of controlling and economic fo-
rensics represents a powerful tool in 
a positive aspect of management and 
administration.

The degree of general devel-
opment of the macro environment 
and culture significantly affects the 
success of economic forensics op-
erations and decision-making. The 
research conducted in this paper 
proves that in economies in transi-
tion, where the fundamental issues of 
society and economy are not solved 
by the macro-national system, the 
attempt to replace them with laws is 
detrimental to the work of economic 
forensics. It is especially evident in 
the domain of options, which, in fun-
damental relations, knowledge, so-
cial responsibilities, social good, and 
legal business, unacceptably burden 
the economic forensic scientist with 
the need for subjective judgment. 
Given that this is a fact that cannot 
be resolved in the short term, the co-
operation and support of controlling is 
crucial in economic forensics. There-
fore, the implementation of controlling 
and economic forensics is essential 
for countries in transition to contrib-
ute to better work results, both in the 
economy and the state sector. Poli-
tics decide on this, while science and 
the profession have the task of offer-
ing solutions that are a condition for 
the establishment of a well-organized 
state that satisfies its citizens and re-
duces corruption to a minimum.
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Abstract
The aim of this paper is to determine trends as well as explanatory factors 

of financial statement frauds at a sample of large Croatian companies. Financial 
statement fraud was measured by using F-score model developed by Dechow et 
al. (2011). Research covered three periods: pre COVID-19, COVID-19 and post 
COVID-19 period. Research results revealed that the highest risk of manipula-
tions was detected in 2017 when F-score amounted 3.03, while the lowest value 
of the F-score was observed during the COVID-19 crisis year. Post COVID-19 
period is characterized by increase in F-score but values in this period were not 
even close to those from the pre COVID-19 period. Analysis of explanatory fac-
tors reported how F-score, as indicator of financial statement fraud, was positively 
related to effective income tax rate and leverage variable, while negative impact 
was observed for the size variable. Research results suggest that F-score can be 
used as effective tool for fraud detection and therefore is strongly suggested for 
all interested stakeholders in fighting against frauds and making optimal business 
decisions.

Keywords: F-score, financial statement fraud, fraud detection models
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1. INTRODUCTION
Financial statements represent 

the basic publicly available source of 
information on the financial position, 
financial performance and cash flows 
of companies. Therefore, financial 
statements must be prepared in ac-
cordance with the applicable finan-
cial reporting framework, and the in-
formation presented in these reports 
must be true, relevant and reliable. 
The reliability of financial statements 
and the information contained in them 
is of crucial importance for various 
users, and especially for investors, 
since their user decisions are based 
on this information. Therefore, finan-
cial reports should show information 
that is useful in the 

business decision-making process 
for different users - investors, creditors 
and other internal and external us-
ers of information from these reports. 
A significant problem in making valid 
user decisions are frauds and fraud-
ulent financial statements. Business 
frauds can be defined as “frauds that 
are committed by individuals against 
the organizations that employ them” 
(ACFE, 2022) and represent “the cost-
liest and most common form of finan-
cial crime in the world” (ACFE, 2022). 

Frauds in financial statements is 
the least common form of business 
fraud, however this form of fraud 
causes by far the largest losses. For 
example, ACFE’s research for 2024 
(ACFE, 2024) shows that fraud in fi-
nancial statements was represented 
in 5% of analyzed cases, however, 
it caused a loss of USD 766,000 per 
case. In modern business conditions, 
companies face an increased risk of 
fraud, and frauds last longer, cause 

greater losses, and the number of 
listed companies involved in fraud 
is increasing (Grandstaff & Solsma, 
2021). Trust in the financial reporting 
system and the information present-
ed in the financial statements of cor-
porations has been undermined since 
the Enron and WorldCom corporate 
scandals. The importance of preven-
tive mechanisms in the fight against 
fraud, as well as the importance of 
detecting fraud as early as possible, 
has been emphasized for years.

All stakeholders are being more 
aware of fraud risk and pay more atten-
tion on analysis of financial statements 
reliability and quality. Use of different 
forensic accounting models like Be-
neish M-score, and F-score can be of 
great help for different stakeholders in 
detecting potentially manipulated finan-
cial statements. These models definite-
ly have certain limitations like failure to 
capture all aspects of financial fraud, 
their reliance on financial statements 
and inability to account for changes in 
different aspects of corporate gover-
nance especially during times of crisis 
(Arum et al., 2023) but despite these 
limitations they are widely used by 
academics and practitioners in detect-
ing financial statements frauds.  One 
of most common models in detecting 
financial statement frauds, F-score 
model is based on seven ratios which 
combined together can help in deter-
mining whether certain company is 
potential fraudster. Saleh et al. (2021) 
state how “F-score model has already 
been shown to be important in identi-
fying fraud variables and hence highly 
appreciated in identifying false financial 
statements”. This model was devel-
oped by Dechow et al. (2011) and cer-
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tain company is detected as potential 
fraudster in situation when calculated 
F-score exceeds critical value of 1.00. 
On the other hand, if the value of the 
F score is below 1, it is concluded that 
the reports have not been manipulated. 
Greater values indicate higher prob-
ability of frauds and misstatements in 
accounting numbers. 

In this paper F-score model was 
tested on a sample of large Croatian 
companies in period 2017-2023. Re-
search sample was divided into three 
subsamples in order to get insight in 
trends and movements of F-score in 
the pre COVID-19, COVID-19 and 
post COVID-19 periods. Also, explan-
atory factors which include effective 
income tax rate (EITR), indebtedness 
(LEV) and company size, where add-
ed in analysis. According to results the 
highest risk of manipulations was de-
tected in 2017 when F-score amount-
ed 3.03. During the COVID-19 crisis 
year the level of financial statement 
manipulation decreased and F-score 
was 0.56. This value was lowest in 
the whole observed period and could 
be explained by fact that significant 
part of companies counted on receiv-
ing government subsidies during the 
crisis and expected increased super-
vision from government authorities 
which reduced incentives for manip-
ulating financial statements.  Analy-
sis of factors that influence the level 
of F-score revealed that F-score was 
positively related to effective income 
tax rate and leverage variable while 
negative influence on the level of fi-
nancial statements fraud was mea-
sured for the size variable. 

The conducted research contrib-
utes to a better understanding and 

recognition of possible manipulations 
in financial statements, which bene-
fits different stakeholders, regulators 
and even the authorities themselves. 
One of main implications of this paper 
is to give guidelines for all interested 
stakeholders for detecting potential 
financial statements frauds and relat-
ed risks. For example, financial ana-
lysts, investors and auditors could ex-
pand their analytical techniques and 
add fraud detection methods in their 
analysis which can result in detect-
ing potential frauds more promptly 
and finally in better capital allocation. 
Also, authorities may benefit from 
detecting companies that are not 
best “candidates” for receiving gov-
ernment supports which contributes 
to better allocation of government 
funds. Another significant contribution 
is that it explores the impact of differ-
ent variables (tax rate, leverage and 
size) on prevention and detection of 
frauds in financial statements. To our 
best knowledge this if first study that 
employed F-score to detect financial 
frauds as well as factors that influ-
ence frauds on a sample of Croatian 
companies. Also, this study expands 
the literature on the impact of different 
corporate governance factors or fac-
tors that may relate to theory of fraud 
triangle/fraud diamond on financial 
statements frauds. 

Paper is structured as follows. Af-
ter first, introductory part of the study, 
theoretical background and previous 
research in this area is presented. 
The third section provides insight in 
research design while fourth section 
brings research results. Concluding 
remarks are presented in the last 
chapter of the paper. 
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2. THEORETICAL BACKGROUND

2.1. Accounting theories and 
frauds 

The positive theory of accounting 
deals with the analysis of manageri-
al choices, and within this theory, the 
debate about intentions and incen-
tives for earnings management and 
manipulation of financial statements 
is developed. The positive approach 
to accounting has its origins in the 
concept of economic consequences 
and agency theory as well as in vari-
ous contractual relationships that the 
company has stand out as motives 
for unfair practices in financial state-
ments: relationships with creditors 
(debt contracts), employees (com-
pensation contracts) or political costs. 
According to the concept of economic 
consequences, accounting policies 
can affect the value of a corporation 
(Scott, 2003, 259), while agency the-
ory explains the behavior of manag-
ers in corporations in which the func-
tions of ownership and management 
are separated. In this sense, this the-
ory assumes that managers behave 
in accordance with their own interests 
and that managers in corporations 
will be guided by their own interests 
and maximize the value of the corpo-
ration if it is in accordance with their 
personal preferences. Agency the-
ory explains earnings management 
through managers’ opportunistic in-
tentions (Jensen & Meckling, 1976). 
Lisboa & Kacharava (2018) state how 
during difficult, crisis times these in-
tentions are even more important and 
„firms need to exhibit a „good picture“ 
in order to sustain their relationship 
with stakeholders in periods of tur-
bulences“. Earnings management 

can be defined as „a strategy used 
by a firm’s manager to deliberately 
manipulate company’s earnings in 
order to reach a particular target for 
various purposes“ (Lisboa & Kacha-
rava, 2018). Healy & Wahlen (1999) 
explain that earnings management 
appears when financial information 
is modified in a way it influences the 
decisions of stakeholders. Moreover, 
they point out how earnings manage-
ment practices weaken the reliability 
of financial reporting process as well 
as quality of financial information.  In-
formation asymmetry, as one of the 
consequences of the separation of 
management and ownership func-
tions, can also lead to fraud in finan-
cial statements. According to Putra 
(2022) fraud in financial statements 
occurs because management is un-
der constant pressure to improve per-
formance, increase company value, 
and increase stock prices. 

Times of crisis certainly represent 
a great challenge for management 
and represent an additional motive 
for engaging in questionable ac-
counting choices and the application 
of earnings management practices. 
Filip & Raffounier (2014) point out 
that there are reasons for both more 
intensive and less intensive use of 
earnings management in times of cri-
sis. In these challenging times, there 
are a number of challenges and mo-
tives that increase the risk of manip-
ulation in financial statements, which 
increases the caution of various us-
ers of financial statements and raises 
doubts about the quality of financial 
reporting, that is, about the quality 
of information presented in financial 
statements. Different authors have 
identified alternative motives that en-
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courage earnings management prac-
tices in times of crisis. For example, 
managers engage in earnings man-
agement because they want to main-
tain the trust of stakeholders, which 
has been shaken in times of crisis 
(Gorgan et al, 2012). A significant 
incentive for managers can also be 
the fear of stock prices falling, which 
negatively affects their compensation 
(Charitou et al., 2007). Also, as in-
centive for earnings management the 
managers’ effort not to violate debt fi-
nancing agreements can be pointed 
out (Filip & Raffounier, 2014). 

On the other hand, it is possible 
to see the reasons, as well as the 
research that confirms it, which in-
fluence the reduction of earnings 
management during the crisis. Cimini 
(2015) points out that although inves-
tors expect an increase in earnings 
management, the motives (incen-
tives) for such management behavior 
may decrease during the crisis. In-
creased monitoring by creditors, au-
ditors and other stakeholders is cited 
as one of the main reasons affecting 
the decrease in earnings manage-
ment (Filip & Raffounier, 2014). Also, 
the government authorities try to help 
companies that are in difficulties to 
overcome crisis periods by means of 
various supports, which is a signifi-
cant motivation for managers to pres-
ent a realistic financial result with the 
aim of obtaining more government 
support. 

2.2. Hypotheses development

Recent studies related to frauds 
and earnings management were 
mostly focused on impact of last crisis 
caused by COVID-19 pandemic on 

fraudulent behavior. It should be not-
ed that no consensus was reached 
on the impact of the crisis on earn-
ings management and also there is 
“no complete agreement either on the 
use or the purpose of earnings man-
agement in difficult times” (Garfatta 
et al, 2023).  Some studies report an 
increase in earnings management in 
times of crisis, which indicates the 
fact that managers are motivated to 
maintain the trust of investors in times 
of crisis and to show better financial 
result. For example, Lisboa & Kacha-
rava (2018) analyzed the impact of 
the great financial crisis of 2008 on 
earnings management. The authors 
conducted a comparative analysis 
of Portuguese and UK companies in 
the period 2004 to 2014. According to 
the results, the financial crisis has a 
positive effect on the tendency to in-
crease financial results, while the size 
and indebtedness of the company 
stand out as two significant charac-
teristics in explaining earnings man-
agement. Cimini (2015) conducted a 
comparative study on a sample of EU 
countries over the period 2006–2012 
and examined impact of the 2008 fi-
nancial crisis on earnings manage-
ment. According to results, abnormal 
accruals, as a measure of earnings 
management, were higher before 
crisis period than in the crisis period. 
Similar results were reached by Filip 
& Raffounier (2014) for the European 
Union observed as a whole. Howev-
er, single countries such as Austria, 
Belgium, France, Norway and Portu-
gal have shown increased earnings 
management during the 2008–2009 
financial crisis.

The impact of the crisis caused by 
the COVID-19 pandemic on earnings 
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management was investigated by 
Yasar and Yalcun (2024). They con-
ducted research on a sample of 938 
listed companies from four Europe-
an countries: United Kingdom, Italy, 
Spain and Turkey in the period from 
2016 to 2020. According to results 
in the year of pandemic observed 
companies engaged more in earn-
ings management which negatively 
affected usefulness and reliability of 
financial statements in this period. 
Lassoued & Khanchel (2021) detect-
ed increase in earnings management 
after pandemic on a sample of 15 Eu-
ropean countries. Results reported 
by Liu and Sun (2022) for U.S. have 
shown how companies were more 
engaged in income-decreasing earn-
ings management which indicated 
how they used a pandemic year for 
performing a big bath in their finan-
cial statements. Similar results were 
obtained for Polish public firms (Liz-
inska & Czapiewski, 2023) as well as 
for Tunisian companies (Garfatta et 
al, 2023).  

Research for UK listed companies 
also revealed how “quality of compa-
nies’ financial reporting has been low-
er during the pandemic“ (Hsu & Yang, 
2022, 1) meaning that observed com-
panies were more engaged in earn-
ings management practices during 
pandemic period. Research on im-
pact of COVID-19 on earnings man-
agement for Korea was performed by 
Kim et al. (2024). They investigated if 
there is a difference in earnings man-
agement practices among private and 
public companies during crisis. Em-
pirical results revealed a decrease in 
earnings management in public com-
panies while no change was detected 

in companies from private sector. Ali 
et al. (2022) performed a research on 
a sample of 5,519 companies from 
G-12 countries and report that com-
panies were less engaged in earn-
ings management during COVID-19 
crisis. From all abovementioned it 
can be concluded how results on 
the impact of COVID-19 pandemic 
on earnings management are mixed 
and further research could contribute 
further clarification of this question. It 
should also be noted that most of the 
papers investigated the impact of the 
pandemic on earnings management, 
which can be used as a proxy for 
fraud in financial statements. When 
the analysis of existing research fo-
cuses on the application of the Be-
neish M-score or F-score model as 
a tool for detecting manipulations in 
financial statements, the literature is 
rather scarce. 

One of the rare studies was con-
ducted by Siregar et al. (2023) who 
analyzed applicability of Beneish 
M-score in fraud detection during 
COVID-19 pandemic on a sample of 
53 manufacturing companies whose 
shares were listed on Indonesia Stock 
Exchange. According to results num-
ber of companies classified as ma-
nipulators increased in the observed 
period (2019-2021) while number of 
those classified as non-manipula-
tors decreased. Also, Dimitrijević et 
al. (2024) performed a study on a 
sample of travel agencies form the 
Republic of Serbia and reported that 
there is increased risk of fraud during 
the pandemic period. Paolone et al. 
(2015) examined impact of finan-
cial crisis on earning management 
on a sample of Italian companies. 
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Authors used Beneish model for de-
tecting accounting manipulations and 
compared results for two periods: 
pre-crisis period (2005-2008) and 
crisis period (2009-2012). Results 
indicate that earnings management 
decreased during crisis period com-
pared to pre-crisis period so authors 
conclude how “firms have greater 
propensity to manipulate and hide 
wealth creation during non-crisis pe-
riod to obtain tax savings and restrain 
the distribution of wealth (Paolone 
et al. 2023). As seen from the above 
presented papers results regarding 
trends in earning management and 
financial statement frauds are mixed. 
Also, recent research in this area fo-
cused on impact of COVID-19 crisis 
on earnings management and frauds 
while post-COVID-19 period was not 
in the focus. Therefore, we suggest 
the first hypothesis as follows:

H1: Financial statements frauds in 
large Croatian companies increased 
in the post-COVID-19 period.

Different factors and company’s 
characteristics can motivate man-
agers and give impetus for earnings 
management and financial state-
ments frauds. Hereafter are present-
ed some of the papers related to fac-
tors affecting frauds as well as those 
papers that were relevant in the con-
text of hypothesis development. 

Borrowing costs can have effect 
on earnings management and debt 
contract hypothesis has crucial place 
in positive accounting theory. It is as-
sumed that more indebted compa-
nies are more engaged in earnings 
management because they want to 
maintain their crediting terms as well 
as to ensure future financing. This hy-

pothesis was confirmed by Lazzem 
& Jilani (2017). They performed a re-
search on a sample of French firms 
during a period from 2006 to 2012 
and examined the influence of lever-
age on earnings management prac-
tices. Research results are in line with 
debt covenants hypothesis showing 
that firm leverage is positively relat-
ed to earnings management practic-
es. Similar results were obtained by 
Franz et al. (2014) who also conclud-
ed that companies close to violation 
of debt contracts are more involved 
in earnings management practices. 
It should be pointed out how in this 
stream of research results are also 
mixed since some authors (for ex-
ample Lisboa and Kacharava 2018) 
found that more indebted companies 
are less engaged in earnings man-
agement due to fact that they are 
strongly controlled by creditors and 
therefore have less opportunities for 
earnings management.

Company size presents one of the 
factors influencing earnings manage-
ment practices. Research in this area 
is still mixed due to fact that some 
authors confirmed that large compa-
nies are more engaged in earnings 
management than smaller ones while 
others obtained opposite results. For 
example, Paiva et al. (2019) state how 
larger firms are expected to engage 
less in earning management practices 
due to fact that they are under great-
er regulation and have better inter-
nal control systems which intimidate 
fraudulent behavior. Similar results 
were obtained by Lisboa and Kachar-
ava (2018) for UK sample where larg-
er firms are less engaged in earnings 
management and provide higher qual-
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ity of information because they want to 
keep their reputation. Opposite results 
were obtained at a sample of large 
companies from Portugal. Namely, 
results showed that large companies 
are more involved in earnings man-
agement which can be explained by 
greater agency problems (Jensen & 
Meckling, 1976) or by pressure for 
meeting investors’ expectations. Sim-
ilar results were presented by Turegun 
(2018) who showed that large compa-
nies listed at Borsa Istanbul in Turkey 
are more engaged in earnings man-
agement than small firms. 

Among factors that may motivate 
companies for engaging in earnings 
management tax incentives can be 
pointed out. Healy and Whalen (1999) 
emphasized how tax system and tax 
rates present significant factor influ-
encing company’s financial result and 
therefore present a significant motive 
for engaging in earnings management 
practices.  Different authors (Cop-
pens and Peek, 2005., Marques et al., 
2011., Wali, 2021., Bai et al., 2021.) 
where dealing with this issue and 
came to conclusion that tax payments 
have influence on financial statement 
manipulations. For example, Bai el 
al. (2021) performed a research on a 
sample of listed companies from Chi-
na and according to results anticipated 
reductions in tax rates have influence 
on earnings management practices. 
Companies that expect future tax re-
duction use different forms of earnings 
management in order to move profits 
to future periods and present lower in-
come in periods with higher tax rates. 
Similar results were obtained by Wali 
(2021) who performed extensive study 
on a sample of companies from Neth-
erlands and Germany in period from 

2000 to 2018 and results showed how 
“corporate income taxes are a sig-
nificant incentive” for earnings man-
agement (Wali, 2021). Research on 
a sample of Portuguese private firms 
was performed by Marques et al. and 
results also confirm that tax payments 
present significant incentive for earn-
ings manipulations. Tax incentives for 
earnings management are pointed out 
also by Coppens and Peek (2005) who 
state how private firms that operate in 
countries with high tax burden engage 
in earnings management with purpose 
of tax reducing. 

Based on all above mentioned 
second hypothesis was developed:

H2: Company characteristics such 
as size, leverage and tax rate have 
significant impact on financial state-
ments frauds on a sample of Croatian 
companies.

3. RESEARCH DESIGN

3.1. Sample description

Our research sample incorporates 
data from large Croatian firms, which 
were available in the Orbis database 
in June 2024. Based on the described 
selection criteria, the initial research 
sample includes data for 2,316 large 
firms for each year in the period 
2017-2023. Due to the separate anal-
ysis of pre-COVID-19, COVID-19 and 
post-COVID-19 periods, we decided 
to divide data into three separate sub-
samples:

•	 2017-2019 (pre-COVID-19 
sample)

•	 2020 (COVID-19 sample)
•	 2021-2023 (post-COVID-19 

sample).
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In this paper, the authors consid-
ered only 2020 as a crisis year due 
to the fact that in this year the impact 
of the COVID-19 crisis on the Croa-
tian economy was enormous. More 
precisely, data on Croatian economy 
reveal that GDP plummeted by 8.3 
percent due to the coronavirus crisis 
(Trading Economics, 2025). During 
2021, Croatia decided to apply less 
restrictive Covid-19 measures (com-
pared to other EU countries), which 
resulted in strong growth in tourism, 
as well as other sectors. Consequent-
ly, a strong recovery in economic ac-
tivity was recorded and GDP growth 
in 2021 reached 12.6 percent, which 
was significantly higher than the EU 
average growth (6.3%). Data on 
Croatian economy recovery in sub-
sequent years (GDP growth of 7.3% 
in 2022 and 3.3% in 2023) resulted 
in the opinion that the entire peri-
od 2021-2023 is characterized as a 
post-crisis period for the purpose of 
this research.

This study focuses on the anal-
ysis of financial statements fraud, 
which is measured with the F-SCORE 
proxy variable (Dechow et al. 2011). 
Since some of the companies did not 
have all the variables required for 
F-SCORE calculation or variables re-
quired for the calculation of regression 
model independent variables (Table 
2) it was necessary to eliminate all 
observations with missing data. After 
the elimination of observations with 
missing data, our research subsam-
ples by period of analysis incorporate 
the following number of observations:

•	 2017-2019 (4,607 observations)
•	 2020 (1,772 observations)
•	 2021-2023 (5,923 observations).

3.2. Research variables 
description

According to the seminal paper of 
Dechow et al. (2011) F-SCORE rep-
resents a proxy variable for financial 
statements fraud detection. That pa-
per provides three alternative models 
but we focus on model No. 1, which 
requires a three-step procedure. First-
ly, it is necessary to apply the following 
formula with each company’s char-
acteristic (seven F-SCORE elements 
from Table 1 to calculate predicted 
value:

Predicted value = - 7.893 + 
0.790×RSST + 2.518×ΔREC + 

1.191×ΔINV + 1.979×SOFTASSETS + 
0.171×ΔCASHSALES - 0.932×ΔROA +

1.029×ISSUE                    (1)
Model No. 1 is dominantly based 

on variables from financial state-
ments, while only one element (IS-
SUE) requires additional information 
about the issuance of company secu-
rities.
Table 1: Description of F-SCORE proxy 
for financial statement frauds
F-SCORE 
element Measurement

RSST 
accruals

(ΔWC* + ΔNCO** + ΔFIN***)/
Average Total Assetst 

∆REC 
accruals

Δ Accounts Receivables/
Average Total Assetst 

∆INV Δ Inventory / Average Total 
Assetst 

SOFT 
ASSETS

(Total assetst - PPEt - Cash 
and Cash Equivalentst) / Total 
Assetst 

∆CASH 
SALES Salest - Δ Accounts Receivable 

∆ROA
(Earningst/Average Total 
Assetst) – (Earningst-1/Average 
Total Assetst-1)
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ISSUE
1 or 0 (1 if the company issues 
securities during year t; 0 
otherwise) 

*Working Capital = (Current Assets-Cash and 
Short-term Investments) – (Current Liabilities 
- Debt in Current Liabilities)
**Non-current Operating Assets = (Total 
Assets - Current Assets - Investment and 
Advances) – (Total Liabilities-Current 
liabilities - Long Term Debt)
***Net Financial Assets = (Short term 
investments + Long term investment) – (Long 
term Debt + Debt in current Liabilities + 
Preferred Stock)

Source: Dechow et al. (2011)

In the second step of F-SCORE 
calculation, the predicted value from 
formula 1 is transformed into proba-
bility according to formula 2:

Probability =
ePred.  value

(1 + ePred.  value)
        (2) 

Finally, in the third step proba-
bility from the formula 2 is divided 
by the unconditional expectation of 
misstatement to calculate F-SCORE 
(0.0037). The unconditional expecta-
tion represents the ratio between the 
number of misstatement companies 
and the total number of companies.

In accordance with the existing 
theory and earlier studies, the second 
part of this research aims to explore 
the determinants of the manipulation 
of financial statements. Therefore, 
the following company characteristics 
from Table 2 are used as potential 
independent variables of the regres-
sion model:

Table 2: Description of independent 
regression model variables

Variable

Ac
ro

ny
m

Measurement

Effective 
income tax 
rate

EITR
Income tax expenset 

/ Earnings before 
taxt

Company 
indebtedness LEV Total Debtt/Total 

Assetst

Company 
size SIZE Ln (Total Assetst)

All required statistical analyzes 
for analysis of F-score trends and in-
fluential factors were performed with 
statistical software IBM® SPSS® 23.

4. RESEARCH RESULTS

4.1. F-SCORE trend analysis

As mentioned earlier, one of the 
main goals of this research is to deter-
mine the level of manipulation in the 
financial statements of large Croatian 
companies. Manipulations in finan-
cial reports are measured using the 
F-SCORE, and Figure 1 shows the 
movement of the average F-SCORE 
level in the period 2017-2023. Figure 
1 indicate that in period 2017-2020 
average value of F-SCORE had neg-
ative trend, decreasing from value 
of 3.03 (high risk of manipulations in 
2017) to value of 0.56 (normal risk of 
manipulations in 2020). Conducted 
t-test for mean comparison (Table 3) 
reveals that decrease of F-SCORE 
mean in period 2018-2017 cannot 
be characterized as statistically sig-
nificant (p=27%; t=1.096), while de-
creases in periods 2019-2018 and 
2020-2019 are statistically significant 
at 1% level. 
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Figure 1. F-SCORE average value in 
period 2017-2023
Source: author’s calculations

It is interesting to observe that 
F-SCORE did not have an increase 
during the COVID-19 crisis year – 
2020, just in contrast the level of fi-
nancial statement manipulation has 
decreased to the lowest value of 0.56 
in the whole period of analysis. Such 
findings on the negative effect of the 
COVID-19 crisis on accounting num-
bers manipulations are in line with the 
findings of Cimini (2015) and Lisboa & 
Kacharava (2018). Filip & Raffounier 
(2014) explain such company behav-
ior by increasing stakeholder monitor-
ing during the crisis. Such behavior 
was probably especially emphasized 
in Croatian companies facing a signif-
icant decrease in revenues and cash 
flows who met the criteria for receiv-
ing COVID-19 subsidies.   Receiv-
ing government subsidies probably 
increased the risk of supervision of 
accounting records from government 
authorities and reduced incentives for 
financial statement manipulations.
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Table 3. T-test for F-SCORE mean comparison
Levene’s Test 
for Equality of 

Variances
t-test for Equality of Means

F Sig. t df Sig. 
(2-tailed)

Mean 
Diff.

F-SCORE 
mean diff. 
2018-2017

Equal variances 
assumed 3.027 0.082 1.096 3,830 0.273 0.738

Equal variances not 
assumed 1.094 3,675 0.274 0.738

F-SCORE 
mean diff. 
2019-2018

Equal variances 
assumed 43.213 0.000 3.611 3,907 0.000* 1.538

Equal variances not 
assumed 3.573 1,984 0.000* 1.538

F-SCORE 
mean diff. 
2020-2019

Equal variances 
assumed 19.717 0.000 3.414 3,950 0.001 0.190

Equal variances not 
assumed 3.414 2,930 0.001 0.190

F-SCORE 
mean diff. 
2021-2020

Equal variances 
assumed 10.815 0.001 -3.545 3,950 0.000* -0.158

Equal variances not 
assumed -3.545 3,496 0.000* -0.158

F-SCORE 
mean diff. 
2022-2021

Equal variances 
assumed 20.930 0.000 -2.684 3,942 0.007 -0.831

Equal variances not 
assumed -2.679 2,022 0.007 -0.831

F-SCORE 
mean diff. 
2023-2022

Equal variances 
assumed 0.039 0.844 -0.408 3,906 0.683 -0.181

Equal variances not 
assumed -0.408 3,898 0.684 -0.181

*p<0.0001
Source: author’s calculations

The first year after the COVID-19 
crisis resulted in a statistically signif-
icant increase of F-SCORE (p<1%), 
while the average value was still be-
low the threshold of 1.0, indicating 
an average normal risk of manipula-
tions in 2021. The subsequent rise of 
F-SCORE was substantial and sta-
tistically significant (p<1%), while the 
mean value for 2022 was 1.55. Such 
a value of F-SCORE is interpreted as 
a risk of financial statement manipula-
tion above the normal level. In the last 
year of analysis - 2023, F-SCORE 
reached an average value of 1.73, 

but this increase was not statistically 
significant (p<68%). 

Since our research sample con-
sists of predominantly private firms 
tax incentives for accounting manipu-
lations represent an important factor. 
Post COVID-19 period is character-
ized by the increase in demand for 
different goods and services and in-
creased prices. Inflation of consumer 
prices in the period January 2020 to 
December 2023 amounted to 24.1% 
according to official data of DZS3. 

3  https://web.dzs.hr/calcinfl.htm
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Many companies exploited consum-
er optimism, increased their selling 
prices and consequently reported 
increased profitability. Thus, for ex-
ample, in our sample average value 
of ROA in 2020 was 5.07%, while in 
subsequent years return on assets 
was in constant increase (Figure 2) 
reaching 7.67% in 2023.

Figure 2. ROA average value in period 
2020-2023
Source: author’s calculations

In addition, it is important to men-
tion that the Croatian government 
introduced an “Additional corporate 
income tax” with a rate of 33% for 
large companies (revenue of more 
than 39.8 mil. EUR) for 2022 profits. 
Additional corporate income Tax li-
ability existed if 2022 taxable profits 
were 20% or more than average tax-
able profits in the period 2018-2021. 
Such legislation in tax-oriented busi-
ness environment created a strong 
impetus for the accounting shenani-
gans and observed strong increase of 
F-SCORE in 2022.

4.2. Regression analysis

After the trend of the manipula-
tion of financial statements over time 
has been determined, the second 
part of this research aims to discover 
the factors that influence the level of 
F-SCORE. Descriptive statistics for 

the dependent variable (F-SCORE) 
and independent variables (EITR, 
SIZE and LEV), after removing the 
outliers (cases with 2 standard devia-
tions above or below the mean of any 
variable value) are shown in Table 
4. Descriptive statistics are present-
ed separately for the pre-COVID-19, 
COVID-19 and post-COVID-19 peri-
ods of analysis.
Table 4. Descriptive statistics for 
dependent and independent variables

Model 2017-2019 (N=4,607)

  Min. Max. Mean
Std. 
Dev.

F-SCORE 0.000 1.757 0.501 0.345
EITR -15.754 47.807 15.154 9.913
LEV 4.338 121.538 56.660 25.358
SIZE 6.979 11.577 9.271 1.045

Model 2020 (N=1,772)

  Min. Max. Mean
Std. 
Dev.

F-SCORE 0.016 5.465 0.507 0.546
EITR -64.013 94.613 12.455 12.278
LEV 0.009 140.567 56.069 26.404
SIZE 6.613 12.229 9.414 1.162

Model 2021-2023 (N=5,923)

  Min. Max. Mean
Std. 
Dev.

F-SCORE 0.000 8.462 0.742 0.901
EITR -105.976 140.777 14.892 14.271
LEV 0.000 158.979 56.293 26.966
SIZE 1.413 16.180 9.715 1.285

Source: author’s calculations

The dependent variable (F-SCORE) 
represents a proxy variable for financial 
statement fraud and it was calculated 
following Dechow et al. (2011) model 
No. 1. The F-SCORE variable has a 
minimum around zero for all three peri-
ods, while the maximal value was 8.46 
in post-COVID-19 period. EITR as ex-
pected had the smallest average value 
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(12.5%) in COVID-19 period due to low 
profits in 2020, while averages were 
higher in pre-COVID-19 (15.2%) and 
post-COVID-19 period (14.9%). The 
average value of leverage was mod-
erate amounting to 56.7% during the 
pre-COVID-19 period, with a small 
decline to 56.1% in COVID-19 year - 
2020 followed by a small increase to 
56.3% in the post-COVID-19 period. 
The SIZE is calculated as the natural 
logarithm of total assets with means 
in the range from 9.3 (pre-COVID-19 
period) to 9.4 (COVID-19 period) and 
9.7 (post-COVID-19 period).

Obtained F-ratio values from Ta-
ble 5 confirm that all estimated mod-
els have a good data fitting since all 
F-ratios are significant at the 0.001 
level. The explanatory power of es-
timated regressions measured by 
adjusted R2 ranges from 2.8% (post-
COVID-19 period model) to 5.0% 
(pre-COVID-19 period model) and 
5.7% (COVID-19 period model). Cal-
culated Variance Inflation Factors 
(VIF) for independent variables are 
below 5.0 for all regression models 
indicating that there is no problem of 
multicollinearity. Moreover, an insight 
into the correlation matrix of indepen-
dent variables for all regressions did 
not reveal any value above 0.8 or be-
low -0.8.  D-W test (Durbin-Watson) 
values ​​are around 2.0 indicating there 
is no autocorrelation of residuals in all 
estimated regressions.

Table 5. Pre-COVID-19, COVID-19 and 
post-COVID-19 regression models

 
Model 
2017-
2019

Model 
2020

Model 
2021-
2023

Constant 0.927* 1.057* 1.226*
  (0.050) (0.111) (0.096)
EITR 0.003* 0.004* 0.003*
  (0.001) (0.001) (0.001)
LEV 0.001* 0.003* 0.004*
  (<0.0001) (<0.0001) (<0.0001)
SIZE -0.057* -0.080* -0.076*
  (0.005) (0.011) (0.009)
Model 
significance:      

F ratio 81.152 36.445 56.848
Sig. < 0.001 < 0.001 < 0.001
Adjusted R2 0.050 0.057 0.028
Durbin-
Watson 
(D-W)

1.9268 1.9761 1.9649

N 4,607 1,772 5,923

Notes: *p < 0.01. Standard errors are 
presented in parentheses.
Source: author’s calculations

Having in mind that our sample 
incorporates mainly unlisted, private 
companies we expected that income 
tax incentives would be an important 
factor for financial statement manip-
ulations. Postponing of income tax 
payments increases short term cash 
availability and liquidity, while perma-
nent income tax avoidance increases 
company profitability and equity val-
ue. Therefore, we expected that com-
panies with higher income tax bur-
dens (higher EITR) would have higher 
levels of financial statement manipu-
lations measured by F-SCORE. Es-
timated coefficients with EITR vari-
able were statically significant and 
positive in all regressions confirming 
tax aggressive behavior of large Cro-
atian firms. The influence of income 
tax payments on financial statement 
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manipulations is consistent with find-
ings from papers of Healy and Wha-
len (1999), Coppens & Peek (2005), 
Marques et al. (2011), Wali (2021), 
Bai et al. (2021), etc.

Obtained regression coefficients 
with leverage variable (LEV) strong-
ly confirm positive accounting theory 
regarding the influence of company 
indebtedness on financial statement 
manipulations. Namely, signs for the 
leverage variable in all regression 
were positive indicating that com-
panies that are more indebted have 
higher F-SCORE. Such empirical 
finding is in line with numerous earlier 
studies, which revealed the positive 
influence of company indebtedness 
on financial statement manipulations 
(Franz et al., 2014; Lazzem, & Jilani, 
2017). More leveraged companies 
have stronger incentives to report 
better accounting numbers in order 
to secure preserve current crediting 
terms or to ensure future credit fi-
nancing. Controlling for the company 
size resulted with statistically signifi-
cant, but negative sign with SIZE vari-
able. This finding indicates that com-
pany size negatively influences level 
of financial statements manipulations 
measured. That finding is not in line 
with findings of Turegun (2018) and 
Githaiga et al. (2022), but it is compa-
rable with findings of Lisboa & Kacha-
rava (2018) and Paiva et al. (2019). 
According to Paiva et al. (2019) larger 
companies attract more stakeholders 
interest and consequently it is more 
difficult and costlier to hide financial 
statement manipulations in larger 
than in smaller firms.

5. CONCLUSION
Frauds in financial statements are 

not a new phenomenon, they exist 
for many years and academia and 
the accounting/auditing profession try 
to develop models for detecting and 
preventing such frauds. Through this 
research, the F-Score was used as 
a proxy variable for fraud in financial 
statements for a sample of large Cro-
atian companies and a U-shape curve 
was discovered for this fraud indica-
tor over the period 2017-2023. Name-
ly, the highest F-score value was in 
2017 (3.03), while the lowest value of 
F-score was in the year of COVID-19 
2020 (0.56). The post-COVID peri-
od increased F-Score to the value 
of 1.55 (2022) and 1.73 (2023), the 
reasons for which can be found in the 
increase in profits and the avoidance 
of paying income tax. This was also 
confirmed through regression analy-
sis, as it was revealed that the EITR 
(Effective Income Tax Rate) is statis-
tically significant and has a positive 
effect on the F-Score in all three peri-
ods of analysis. According to positive 
accounting theory, it is revealed that 
a higher degree of indebtedness also 
positively affects the level of manip-
ulation of financial statements. Con-
trary to that, the company size vari-
able has a negative sign and reduces 
the level of F-Score.

The results of this research have 
several practical implications for 
stakeholders such as investors, bank-
ers, tax authorities, etc. Namely, when 
making various business decisions 
(equity investment, loan approval, tax 
audit, etc.), users of financial state-
ments should also assess the degree 
of risk of fraud in financial reports, for 
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which F-Score can be useful. At the 
same time, they must keep in mind 
that in Croatian business environ-
ment the F-Score is positively affect-
ed by a higher income tax burden and 
level of indebtedness.

This research has its limitations, 
and it can be emphasized that it was 
carried out on a sample of large com-
panies, and in conclusion cannot be 
directly applied to the SME sector. 
Furthermore, only the F-Score was 
used as an indicator of fraud in finan-
cial statements, while future research 
could test Beneish’s M-Score and 
similar proxy variables for financial 
statements fraud.
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