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The Impact of Forensic Accounting on the
Effectiveness of Fraud Detection in Private-Sector
Banking and Merchandising Companies: Evidence
From Sulaymaniyah City, Kurdistan Region, Iraq

Barham Khalid Hassan

Department of Accounting, Administration and Economics, Charmo University, Chamchamal, Iraq

Abstract

This study examines the impact of forensic accounting techniques, challenges, and accountants’ skills on fraud
detection effectiveness in the private sector of Sulaymaniyah City, Kurdistan Region of Iraq. The study employed a quan-
titative research design, with preliminary semi-structured interviews conducted to inform questionnaire development.
In the qualitative phase, purposive sampling was used to interview eight forensic accountants with experience handling
multiple fraud cases in Sulaymaniyah. Insights from these interviews guided the creation of a structured questionnaire,
which was subsequently distributed to Seventy-four accounting professionals from private banks and merchandising
firms for the main data collection. Data were analysed using SPSS Statistics 23, applying Cronbach’s alpha to assess
reliability, factor loading to validate constructs, and linear regression to test the hypotheses. The results showed that
forensic accounting techniques, challenges, and professional skills each had a statistically significant positive effect on
fraud detection effectiveness (R? = 0.646, *p* < .001). Among these predictors, techniques had the strongest influence (8
= .424), followed by challenges (8 = .270) and skills (8 = 0.226). The positive effect of challenges suggests that systemic
barriers may prompt organizations to strengthen internal controls and adopt adaptive practices. The study underscores
the need for structured forensic procedures, ongoing skill development, and context-specific approaches to strengthen
fraud detection in transitional economies. These findings contribute to the limited literature on forensic accounting
in the Kurdistan Region and underscore the need for future research on integrating advanced digital forensic tools
alongside traditional practices to strengthen financial system resilience.

Keywords: Forensic accounting, Fraud detection effectiveness, Forensic accounting techniques, Mixed-methods research,
Professional skills, Organizational challenges

1. Introduction nology, Richard J. Bolton shows Technology has also
introduced new opportunities for criminals to engage
in fraud. the other hand, digitalization, localizing
salaries, and a lack of citizen awareness in dealing
with the bank and the payment from the electronic
system can lead to fraud by cheaters who work from
different sectors. (Oti-Akenteng et al., 2025) stated
that digitalization in government systems involves
the use of digital technologies in public administra-
tion to improve efficiency, ensure transparency, and
strengthen accountability. (Celestin & Vanitha, 2019)
believes that the methods of traditional auditing are

F inancial fraud is still a serious challenge for the
private sector around the globe, with embezzle-
ment, often by employees, fraudulent reporting, and
asset misappropriation being some of the primary
forms of financial fraud. (Currall & Epstein, 2003)
refers to the practice of fraud, which not only causes
financial losses but also creates a breach of trust, low-
ers investor confidence, and disrupts organizational
synergy. Because of the financial complexity of many
industries and the continuous development of tech-
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often ineffective systems in fraud detection or fraud
prevention, and are especially ineffective in indus-
tries with a greater risk of fraud, such as banking and
merchandising. Although the private sector is devel-
oping fast in the Kurdistan Region of Iraq, including
Sulaymaniyah City, most of the organizations cur-
rently are suffering institutional problems like weak
internal control, lack of transparency and changes of
laws and legal differences between Iraq and Kurdis-
tan region every time. Weak internal controls may
result in legal violations, increased risk of fraud, and
a lack of transparency. These gaps, therefore, pro-
duce vulnerabilities where fraud may be perpetrated
either undetected or unmitigated. This means that
forensic accounting is one of the leading tools to com-
bat these risks. Forensic accounting extends beyond
the traditional aspects of accounting. For forensic ac-
counting, this can best be utilized in the banking and
merchandising companies — where the quantum of
data on financial transactions is enormous and the
increase in chances of fraud — forensic accounting
supports internal control by identifying weaknesses,
preventing fraud, and recommending improvements
(Basannang et al., 2024). Nevertheless, forensic ac-
counting can be effective if utilized properly, even
as the techniques employed, the challenges posed,
and the qualifications of the forensic accountant vary
greatly. Given this, investigating these elements is
important if forensic practices are to assist in high-
quality fraud detection in the context of private sector
practices in Sulaymaniyah. Fraud detection may be
affected by some key factors. The depth and accuracy
of investigations are dependent on the multi-level
technique applied by forensic accountants. Detection
impossible. Additionally, the forensic accountant’s
professional skills may also represent an opportunity
to better identify and address complex fraud cases
Timothy A. The private sector (especially banking
and trading companies) has grown in recent years in
Sulaymaniyah, a major economic center in the Iraqi
Kurdistan Region. These industries process signifi-
cant amounts of financial transactions and assets and
thus are particularly susceptible to fraud. Although
these sectors are critical to the economy (Pranta et al.,
2025). The entire region has a lot of organizations that
operate with weak internal controls, little oversight,
and few professional accountants, making them in-
herently vulnerable to weak financial governance and
undetected fraud. Meanwhile, the ambitions of the
Iraqi government to localize the salaries for employ-
ees through the local ATM and digital channels have
brought in extra operational and administrative loads
over the private banks and merchandising compa-
nies. (Adejumo & Ogburie, 2025) increasing the role
of forensic accounting can help alleviate these risks

by bolstering transparency, trust, and the integrity of
the financial system.

Although forensic accounting has grown more and
more important, there is still little empirical data on
the techniques, challenges, and skills associated with
fraud detection. This study focuses at how they affect
the efficacy of forensic accounting in Sulaymaniyah
City’s private banking and retail sectors.

This study aims to examine the relationship be-
tween key elements of forensic accounting and fraud
detection efficiency in the private sector. Specifically,
it seeks to assess the impact of forensic accounting
techniques on fraud detection efficiency in private
sector banks and merchandising firms, analyze the
effect of challenges faced by forensic accountants
on fraud detection, and test the influence of foren-
sic accountants’ skills on improving fraud detection
outcomes.

This research addresses how forensic accounting
techniques affect the effectiveness of fraud detection
in banking and merchandising companies, the main
challenges faced by forensic accountants in detect-
ing fraud, the extent to which the skills of forensic
accountants impact the effectiveness of fraud detec-
tion, and how forensic accounting practices can be
improved to enhance the early detection of fraud in
Sulaymaniyah’s private sector.

This research investigates the forensic accounting
factors, challenges, and competencies associated with
fraud detection in private banking and merchan-
dising companies in the Sulaymaniyah, Kurdistan
Region. Based on one research city and one sam-
ple, the results help highlights fraudulent behavior
and forensic accounting in similar economic environ-
ments and are a rare contribution to the literature in
developing and transitional economies.

2. Literature review and hypothesis
development

2.1. Forensic accounting: Concept, scope, and relevance

Forensic accounting is the combination of account-
ing, auditing, forensic skills, and criminology to
find, identify, and even prevent fraudulent behavior.
(Gabrielli et al., 2024) drawing on reports from the
Association of Certified Fraud Examiners (ACFE),
organisations lose more than 5% of their annual
revenues to fraud, with most schemes remaining
undetected for approximately 12 months. These
findings highlight the growing global importance of
forensic accounting in strengthening transparency
and accountability. (Idrus et al.,, 2024) emphasize
that effective fraud prevention requires both a solid
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theoretical foundation and well-developed forensic
systems, particularly within private institutions.
While forensic accounting practices have expanded
globally, their adoption in Iraq and the Kurdistan
Region exists but remains limited, with some private
banks and merchandising firms applying investiga-
tive techniques and professional skills to detect and
prevent fraud. Consequently, forensic accounting is
especially relevant in emerging economies, where fi-
nancial fraud poses significant risks to organisational
sustainability.

2.2. Fraud detection effectiveness: Definitions, measures,
and indicators.

Fraud detection effectiveness refers to an organi-
zation’s ability to identify and respond to fraudulent
activities accurately and in a timely manner. Common
performance indicators include detection rate, false
positive rate, coverage, efficiency, and monetary
recovery. Routine Activity Theory explains that fraud
occurs when motivated offenders encounter suitable
targets without capable guardians, where forensic
accountants function as monitoring agents that
reduce fraud opportunities (Leukfeldt & Yar, 2016).
Agency Theory similarly links fraud to conflicts
between principals and agents within organizations.
Supporting empirical evidence shows that approxi-
mately one-third of companies worldwide experience
fraud, particularly within accounting, sales, and
management functions, highlighting the need for spe-
cialized forensic expertise alongside internal control
systems.

2.3. Forensic accounting techniques and fraud detection

Forensic accounting employs investigative tech-
niques such as financial statement analysis, data
analytics, digital forensics, document examination,
and specialized audit procedures. (Schuchter & Levi,
2016), explain that fraud arises from pressure, oppor-
tunity, and rationalization, highlighting the need for
systematic investigative tools. (Singleton & T., 2020)
notes that effective monitoring and investigative tech-
niques enable forensic accountants to anticipate fraud
risks. Recent studies demonstrate that advanced tech-
nologies such as big data analytics and Al-supported
tools significantly enhance fraud detection capabili-
ties. However, in regions such as Kurdistan, forensic
practices remain largely dependent on traditional
manual auditing due to technological and resource
limitations.

Empirical studies consistently —demonstrate
the effectiveness of these techniques in fraud
detection. (Basannang et al., 2024) found that forensic

accounting practices reduce creative accounting
and improve organisational efficiency. (Okoye et al.,
2019) reported that forensic accounting significantly
enhances fraud detection and prevention, although
litigation processes contribute less to fund recovery.
Similarly, (Enofe et al., 2013) showed that integrating
forensic practices into organizational structures
lowers fraud incidence rates, while (Akhidime, 2016)
highlighted the complementary role of auditing and
investigative techniques. Technological advancement
further strengthens forensic investigations. (Alpay
& Usul, 2024) observed that digitalisation trans-
forms auditing into technology-driven processes
that improve accuracy and compliance. These
findings demonstrate that forensic accounting
techniques curb manipulative accounting practices,
enhance operational efficiency, and strengthen
fraud detection, even as digitalization gradually
complements manual practices in regions such as
Kurdistan.

H1: The use of forensic accounting tools has a positive
and significant impact on fraud detection effective-
ness in private sector banking and merchandising
companies in Sulaymaniyah City, Kurdistan Region,
Iraq.

2.4. Challenges in forensic accounting

Despite its potential, forensic accounting imple-
mentation faces institutional and operational chal-
lenges, including legal constraints, limited data ac-
cess, organizational resistance to transparency, and
weak regulatory enforcement. Agency Theory sug-
gests that managerial resistance may arise when en-
hanced oversight threatens existing power structures.
(Basannang et al., 2024) argue that weak internal con-
trols and inadequate supervision create environments
conducive to fraud. Additionally, emerging markets
often experience cultural and institutional barriers
that hinder forensic investigations. (Wahyuandari,
2025) highlights that shortages of trained forensic pro-
fessionals and ineffective monitoring systems further
reduce fraud detection capability. Such challenges are
particularly evident in the Kurdistan Region, where
legislative gaps and limited forensic capacity con-
strain effective implementation.

There is no doubt that techniques are vital in sup-
port of forensic accounting; however, various studies
have pinpointed factors that impede forensic account-
ing efficacy. Using Jordan as a sample, some of the
issues identified by (Abbadi et al., 2021) identifies
limited professional experience, inadequate techno-
logical availability, and weak stakeholder cooperation
as major barriers to effective forensic accounting.
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(Laufs & Borrion, 2022) further demonstrate that
traditional forensic approaches are insufficient for
detecting cyber-enabled fraud in increasingly digital
business environments. Similar challenges exist in the
Kurdistan Region, where slow regulatory develop-
ment, limited forensic technologies, and reliance on
manual auditing constrain fraud prevention efforts.
Nevertheless, forensic and legal accountants inter-
viewed in the area suggested that these constraints
may encourage organizations to strengthen internal
monitoring systems and develop adaptive resilience
in low-technology environments.

H2: Challenges faced in implementing forensic ac-
counting practices have a negative effect on fraud
detection effectiveness in private sector banking
and merchandising companies in Sulaymaniyah City,
Kurdistan Region, Iraq.

2.5. Skills and professional competence of forensic
accountants

The effectiveness of forensic accounting depends
heavily on the competencies of forensic accountants.
Competency theory suggests that successful fraud
detection relies not only on investigative techniques
but also on the knowledge and skills required to
apply them effectively. (AL-Hadi & Al-Shaibany,
2024), define competency as the combination of
abilities necessary to perform professional tasks
efficiently. Key competencies include analytical
thinking, communication ability, legal knowledge,
and technological expertise, such as digital forensics
and data analytics. (Wahyuni et al., 2024) emphasize
that professional expertise significantly improves
fraud detection outcomes.

Empirical research further highlights the impor-
tance of professional skills. (Adejumo & Ogburie,
2025) show that integrating investigative expertise
with emerging technologies such as artificial intelli-
gence, blockchain, and big data analytics strengthens
fraud detection capacity. (Idrus et al., 2024) note
that the combined presence of specialised skills, ad-
vanced technology, and supportive legal frameworks
reduces fraud risks across different institutional con-
texts. (Hossain, 2023) also recommends incorporating
cybersecurity and Al-based anomaly detection into
forensic accounting practices to address evolving dig-
ital fraud.

Evidence from (Enofe et al.,, 2013) demonstrates
that analytical, legal, and technological competencies
collectively enhance fraud detection effectiveness.
Overall, empirical findings indicate that fraud de-
tection outcomes depend on three interconnected

dimensions: forensic techniques, professional skills,
and contextual challenges. Techniques guide inves-
tigative processes, skills ensure effective application,
and challenges influence overall performance. This
study therefore, examines their combined impact on
fraud detection efficiency in private banks and mer-
chandising firms in Sulaymaniyah.

H3: The skill level of forensic accountants has a pos-
itive and significant relationship with fraud detection
effectiveness in private sector banking and merchan-
dising companies in Sulaymaniyah City, Kurdistan
Region, Iraq.

3. Methodology
3.1. Research design

The study employed a quantitative research design.
Semi-structured interviews were conducted prior the
survey solely to inform the development of the ques-
tionnaire and were not used as part of the main data
collection or analysis. Data collection took place in
Sulaymaniyah, Kurdistan Region, Iraq. Therefore, the
study is classified as quantitative, with interviews
serving only as a preliminary step for instrument
development.

3.2. Population & sampling

The target population consists of forensic accoun-
tants and accounting professionals working in pri-
vate banks and merchandising companies in Su-
laymaniyah. A stratified sampling technique was
applied based on industry and job function. Only
respondents with at least one year of professional
experience were eligible to participate, while interns
and individuals on leave were excluded. Question-
naires were distributed through email, phone contact,
direct visits, and online platforms. Nonresponse bias
tests indicated no significant demographic differences
between respondents.

3.3. Qualitative phase

Before designing the questionnaire, preliminary
semi-structured interviews were conducted with
eight forensic accountants to gather practical insights
and ensure the relevance of questionnaire items.
The interviews lasted between 30 and 60 minutes
and were recorded and transcribed. The informa-
tion obtained was used only to support questionnaire
development and was not included in the main statis-
tical analysis.
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3.4. Conceptual framework

3.4.1. Forensic accounting: Concept, function, importance

The AICPA defines Forensic accounting is a unique
field of accounting that utilizes accounting, audit-
ing, and investigative skills to collect, analyze, and
present evidence relating to financial statements and
transactions for use in criminal and civil legal matters
(Wan et al., 2022). CFA, Certified Fraud Auditor, com-
bines the financial expertise with legal background
to identify, investigate, and prevent fraud, corrup-
tion, embezzlement, and other financial irregularities
(Tuysuz, 2021). Forensic accountants can also collab-
orate with law enforcement agencies, lawyers, and
courts, providing it with evidence and expert testi-
mony. By utilizing investigative and analytical skills,
forensic accounting can help identify and prevent
financial fraud in a variety of ways. It exposes dis-
crepancies, errors, and fraud in financial records.
Forensic accountants provide evidence-based analy-
ses to influence legal proceedings and increase fraud
detection effectiveness. Financial fraud usually pen-
etrates the organization before it is recognized, and
forensic accounting is an investigative and analytical
skill that contributes to the detection and preven-
tion of financial fraud (Wahyuandari, 2025). It reveals
discrepancies and also errors in financial statements
and fraud. Forensic accountants underpin legal pro-
ceedings using evidence-based analysis and increase
fraud detection efficiency (Duki¢ et al., 2023). Foren-
sic accounting protects organizations from significant
financial losses, legal sanctions and reputational dam-
age from increasingly sophisticated financial crimes.
As aresult, it also assists judicial processes by provid-
ing accurate and neutral economic evidence.

3.4.2. Forensic accounting techniques
Techniques—techniques that combine and consid-
ers the specialized investigative methods, analytical
skills, and professional techniques needed to detect,
prevent, and investigate fraud and misconduct—a
blend of accounting, audit, and legal knowledge and
investigatory skills achieve a comprehensive under-
standing and familiarity with the skills required.
These techniques incorporate a wide variety of things,
such as data-mining techniques employed for risk
management, fraud detection, and investment strat-
egy development (Tan, 2024)., forensic audits for the
verification of independently created records (Ag-
boare, 2021). transaction analysis for the tracing of
suspicious financial transactions. and pattern recogni-
tion for the identification of recurring fraud schemes.
We also explore how anomaly detection can be uti-
lized for detecting departures from standard financial
behavior, and digital forensics can play a role in

the recovery and analysis of electronic evidence.
Corporate financial statement analysis, potential ma-
nipulation, and manipulation is revealed through
interview techniques to obtain vital information from
stakeholders and the use of state-of-the-art fraud de-
tection technologies that provide an accurate and
efficient investigation. (Alabdullah et al., 2014) says
forensic accounting methods play a role in unveiling
and discovering crime perpetrators. Taken together,
these techniques allow forensic accountants to detect
anomalies, to detect suspicious patterns of fraud, and
to create court-admissible evidence.

3.4.3. Challenges

Challenges — Barriers are also referred to as chal-
lenges in this article and are obstacles that constrain
the effectiveness of forensic accounting measures, and
by so doing, limit the ability to detect and respond
to fraudulent financial activities. These are amongst
the obstacles that there are: weak legal frameworks
and jurisdictional distinctions (between the KRG and
Iraq’s federal government) that make execution/legal
processes more complicated, to name a few. Limited
access to reliable financial data, data quality issues,
and limited access to the original financial records
do not allow for accurate and expansive investiga-
tions (Dukic et al., 2023). Furthermore, the resistance
of management, radical organizational cultures, and
interventions by political parties have compromised
the independence of forensic accountants. Lack of
expertise and technological barriers limit the scope
of advanced fraud detection techniques, according
to (Hossain, 2023). Together, these issues represent
potential obstacles to complete, and therefore highly
effective, forensic accounting and fraud detection
work. Source: (Abbadi et al., 2021) emphasized that
countries concerned with fraud crimes and that adopt
forensic accounting practices are likely to encounter
fewer difficulties in overcoming the challenges asso-
ciated with its application.

3.4.4. Skills of forensic accountant

Skills — Skills are the professional focus that foren-
sic accountants should have, (Wahyuni et al., 2024).
These include analytical skills, investigative exper-
tise, communication abilities, and legal and technol-
ogy skills. (Adejumo & Ogburie, 2025) explained that
power of investigation and legal interpretation are
required to detect fraud, the decision reads. Accoun-
tants with these skills and capabilities will be better
positioned to identify red flags, dissect complex fi-
nancial details, understand legal frameworks, and
use emerging technologies. Together, they provide the
skills needed to perform a comprehensive investiga-
tion and improve fraud detection results.
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3.4.5. Fraud detection effectiveness

Fraud Detection Effectiveness—the effectiveness of
an entity’s ability to identify, prevent, and mitigate
fraud accurately, timely, and continually. It can be
measured not only in terms of traditional perfor-
mance measures (i.e., fraud detection rates, false
positives and negatives, detection speed, financial
loss recovery and variety of fraud types detected), but
also in terms of organizational and contextual mea-
sures. These factors include the ready availability and
accessibility to reliable financial data or records, the
professional competency of forensic accountants, the
speed at which fraud cases are resolved once detected
and the degree by which corporate culture encour-
ages transparency and accountability. Together, this
variable would represent the participatory role of
forensic accounting alongside organizational capac-
ity that will help in early detection of frauds and
preventing wider damage along with loss recovery
through investigation. This finding is similarly evi-
dential among the findings of the more recent study
such as (Gresoi et al., 2025) which determined that
indeed machine learning algorithms improved both
the accuracy and the timeliness of the fraud detec-
tion process and hence reinforces the overall fraud
detection performance and overall firms preparation
to take effect.

3.5. Conceptual model

The theoretical model represents the hypothesized
relationships between the constructs of the study.
The quality of fraud detection (QFD) is positively
impacted by methods and tools: it would improve
the effectiveness of detection, increase the accuracy
of investigation, and make the detection interven-
tion timelier. Conversely, obstacles are projected to
negatively affect, as legal, organizational, and re-

source barriers would hinder the accessibility of
information, the effectiveness of investigations, and,
eventually, the capacity of fraud detection mecha-
nisms. As shown in Fig. 1, the research framework
illustrates the relationships between the independent
variables (methods, tools, and obstacles) and the de-
pendent variable (quality of fraud detection).

3.6. Regression model

Based on the conceptual framework, the relation-
ships among the study variables can be expressed in
the following regression equation:

FDE = By + 1T + BoC+ B3S + ¢ (1)

The model fit was assessed using R?, adjusted R?,
F-statistics, and significance levels (p < 0.05).

FDE: Fraud Detection Effectiveness.

T: Forensic Accounting Tools (Techniques).

C: Forensic Accounting Challenges.

S: Forensic Accountant Skills.

Parameters: f : Intercept (constant term).

B1, B2, B3: Regression coefficients measuring the ef-
fect of each predictor.

¢ Random error capturing unexplained variance.

3.7. Statistical adequacy and sample size

IBM SPSS Statistics version 23 was used for data
analysis. Cronbach’s alpha was calculated to as-
sess the reliability of the constructs. Sampling ad-
equacy and factorability were evaluated using the
Kaiser-Meyer—Olkin (KMO) measure, Bartlett’s Test
of Sphericity, and determinant values. Factor loadings
were examined to confirm the validity of the mea-
surement model. A total of 74 valid responses were
obtained. Although the sample size is relatively small,
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Gender
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Fig. 2. Gender distribution of respondents and professional occupations.
(a) Gender distribution of respondents
(b) Professional occupations
Source: Microsoft Excel 2016 data processing.

it is adequate for exploratory linear regression analy-
sis, and the findings should be interpreted cautiously
and validated in future studies with larger samples.

4. Results

4.1. Descriptive statistics

As shown in Fig. 2, the descriptive results illustrate
(a) the gender distribution of respondents and (b)
their professional occupations.

4.1.1. Gender distribution of respondents

The gender pie chart illustrates the distribution of
respondents by gender, showing that 63% are male
and 37% are female. This indicates that males con-
stitute the majority of the study sample. The gender
imbalance suggests that male perspectives may have
a stronger influence on the findings.

4.1.2. Professional occupations

The professional occupations pie chart presents
the distribution of respondents by occupation, with
the majority being forensic accountants (62%). Other

roles include internal auditors (13%), external audi-
tors (11%), accountants (7%), and financial managers
(7%). This shows that the sample is strongly concen-
trated in forensic accounting, which aligns with the
focus of the study.

4.1.3. Educational qualification and work experience

The Table 1 illustrates the distribution of respon-
dents according to both their educational qualifica-
tions and work experience. In terms of education,
the majority of respondents hold a Bachelor’s degree
(61%), followed by those with a Master’s degree (20%)
and a Ph.D. (14%), while only a small proportion
possess a Diploma (5%). This indicates that most par-
ticipants are highly educated, with a significant share
having postgraduate qualifications.

Regarding professional experience, the largest
group of respondents reported 6-10 years of work
experience (51%), reflecting a strong mid-career repre-
sentation. Meanwhile, 29% of respondents had more
than 10 years of experience, suggesting the presence
of seasoned professionals, whereas 20% had relatively
shorter experience of 2-5 years.

Table 1. Distribution of respondents by educational qualification and work experience.

Educational Work

Qualification ~ Frequency (n) Percentage (%) Experience Frequency (n) Percentage (%)
Diploma 4 5% 6-10years 37 51%

Bachelor 45 61% 2-5 years 15 20%

Master 15 20% 10+ years 21 29%

Ph.D. 10 14% - - -

Total 74 100% Total 74 100%

Source: SPSS Version 23 data processing.
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Table 2. Reliability statistics.

Reliability Statistics

Cronbach’s Alpha Based
on Standardized Items

Cronbach’s Alpha
876 .885 4
Source: SPSS Version 23 data processing.

N of Items

Overall, the data shows that the study sample
is composed of respondents with a solid academic
background and substantial professional experience,
enhancing the reliability of their perspectives on
forensic accounting and related practices.

4.2. Reliability and validity

4.2.1. Reliability

As presented in Table 2, the four-item scale was
internally consistent with a Cronbach’s Alpha of
0.876. The standardized coefficient of 0.885 makes it
a stronger inference that the items were measured on
the same metric and were contributing consistently to
the construct. Given that values > 0.80 are typically
interpreted as reflecting very good reliability, these
results support that the instrument is reliable and
suitable for further statistical analyses.

4.2.2. Validity

Table 3 sampling adequacy tests confirmed that the
dataset was appropriate for factor analysis. The KMO
measure, Kaiser-Meyer-Olkin, was 0.835, which was
higher than the acceptable level of 0.80 and suggested
a meritorious sampling adequacy. Bartlett’s Test of
Sphericity yielded a Chi-square value of 153.611
with 6 degrees of freedom (p < 0.001), rejecting the
null hypothesis of an identity matrix and allowing
us to conclude that the variables have a substan-
tial common variance to allow factor extraction. An
evaluation of the correlation matrix shows that its de-
terminant was 0.111, indicating no multicollinearity.
PCA extracted one component with factor loadings
between 0.828 (X3) and 0.895 (Y). All loadings were
above the widely accepted cut-off value of 0.70, show-
ing a strong association between each variable and the
underlying component.

4.2.3. Correlation analysis

The results are summarized in Table 4, which
presents the correlation matrix among the study vari-
ables. The analysis shows that all three independent
variables—techniques (X1), challenges (X2), and ac-
countants’ skills (X3)—are positively correlated with
fraud detection effectiveness (FDE, Y). Techniques
exhibit the strongest correlation with FDE (r = 0.741),
followed by challenges (r = 0.683) and accountants’

skills (r = 0.652). In addition, the intercorrelations
among the independent variables are moderate
(techniques—challenges: r = 0.654; techniques-skills:
r = 0.622; challenges-skills: r = 0.601), indicating
some shared variance but not at a level that suggests
problematic multicollinearity. Overall, the findings
suggest that effective forensic accounting techniques,
the ability to overcome challenges, and accountants’
skills all contribute significantly to improving fraud
detection effectiveness.

4.3. Regression analysis

Table 5 (Model Summary) indicates a strong over-
all relationship for the multiple regression model:
techniques (X1), challenges (X2), and accountants’
skills (X3) as the predictors and fraud detection ef-
ficiency (Y) as the dependent variable. Now this
model produced a multiple correlation coefficient of
0.805 (R=0.804), indicating a significant association
between the predictors and the outcome variable. The
coefficient of determination (R? = 0.646) showed that
approximately 64.6% of the variability in the effective-
ness of detecting fraud can be attributed to variation
in the three predictors jointly. The adjusted R? (0.631)
confirmed the stability of the model by adjusting the
number of predictors based on the number of ana-
lyzed subjects, reducing the risk of an overestimated
model fit. The standard error of the estimate was
1.902, indicating the average distance of the observed
values from the predicted regression line was small,
and thus the model fit this fairly well.

As shown in Table 6, the ANOVA table results
confirm this regression model was statistically sig-
nificant, F (3,69) = 41.968, p < 0.001. This implies
that techniques (the first predictor), challenges (the
second predictor), and accountants” skill (the third
predictor) combined are contributing to the variance
in fraud detection effectiveness. The F-value is large,
indicating that the model is doing a lot better than
chance and confirming that these predictors signif-
icantly contribute to a better understanding of and
prediction of fraud detection effectiveness.

Regression coefficients

The regression results are summarized in Table 7,
which presents the coefficients of the multiple regres-
sion analysis for predicting fraud detection effective-
ness. The results indicate that all three independent
variables significantly contribute to fraud detection
effectiveness. Specifically, techniques (X1: B = 0.424,
B = 0.330, p < 0.001) represent the strongest predic-
tor, followed by challenges (X2: B = 0.270, g = 0.223,
p = 0.009) and accountants” skills (X3: B = 0.226,
B = 0.275, p = 0.023). The 95% confidence intervals
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Table 3. Factor analysis results: KMO, bartlett’s test, and factor loadings.

Section Test/Variable Value
Correlation Matrix Determinant 0.111
Sampling Adequacy Kaiser-Meyer-Olkin (KMO) Measure 0.835
Bartlett’s Test of Sphericity — Approx. x2 153.611
Degrees of Freedom (df) 6
Significance (p-value) 0.000
Factor Loadings (Component Matrix’) X1 0.877
X2 0.850
X3 0.828
Y 0.895

Extraction Method

Principal Component Analysis; one component extracted -

Source: SPSS Version 23 data processing.

“Note: Extraction method used was Principal Component Analysis (PCA) with a single component extracted

based on eigenvalues and factor structure.*

Table 4. Correlation matrix.

Correlations

FDE (Y) Techniques Challenges Skills

Pearson Correlation

FDE (Y) 1

Techniques (X1)  .741 1

Challenges (X2)  .683 .654 1

Skills (X3) .652 622 .601 1

Source: SPSS Version 23 data processing.

for all predictors are positive and do not include zero,
confirming the statistical robustness of the model. In
addition, multicollinearity diagnostics indicate no se-
rious issues, as tolerance values are above 0.40 and
VIF values are below 2.1, indicating stable and reliable
regression estimates.

4.4. Hypothesis testing

H1: Techniques have a positive effect on the effec-
tiveness of fraud detection.

This hypothesis was supported. As shown
in Table 7, the regression analysis showed that
techniques positively impacted the effectiveness of
fraud detection (B = 0.330, g8 = 0.424, p < 0.001).
That means using forensic accounting techniques
significantly improves the fraud detection capability
of organizations.

H2: Challenges have an adverse effect on effective
fraud detection.

This hypothesis was not supported. While the as-
sociation between challenges and fraud detection
effectiveness was significant (B = 0.223, g = 0.270,
p = 0.009), the direction of the effect was positive,
which was contrary to the expected negative sign in
relation to the theoretical relevance. That means chal-
lenges may not only lead organizations to cut back but
could instead challenge organizations to strengthen
defences, shore up forensic practices, and further re-
source fraud detection. Therefore, H2 was rejected.

H3: The effect of fraud detection effectiveness is
driven by accountants” skills.

This hypothesis was supported. Results showed
that accountants’ founded skills were a significant
positive predictor of fraud detection (B = 0.275, 8 =
0.226, p = 0.023). This emphasizes the importance of
professional skills like analytical ability, investigation,
and legal /technological knowledge to build essential
competencies to enhance fraud detection.

4.5. Findings integration - quantitative & qualitative

4.5.1. Techniques

The regression indicated that techniques had the
highest positive impact on fraud detection effective-
ness (B = 0.330; 8 = 0.424; p < 0.001). While this
was confirmed by interview data, a crucial contextual
nuance was revealed: forensic accountants worked
primarily with manual techniques in Sulaymaniyah
(transaction analysis, documentation review, and fi-
nancial statement examination), as opposed to more
advanced and equipped forensic tools. Respondents
stressed that limited, systematic manual methods are
still effective for identifying anomalies, while digital
tools are even more limited in available solutions. As
one practitioner stated, "Even in the absence of digital
systems, meticulous analysis of books still helps us
uncover fraud." This is why techniques, even with a
planned constrained environment, remained the most
likely single-set predictor.

4.5.2. Challenges

Results of quantitative analysis revealed that chal-
lenges positively contributed to fraud detection effec-
tiveness (B = 0.223, g = 0.270, p = 0.009), which was
opposite of the hypothesis. Interviews clarified this
paradox: accountants expressed those barriers—such
as poor legal environments, management resistance,
and lack of technology—compel organizations to re-
inforce process auditing, streamline documentation,
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Table 5. Model summary.

Change Statistics

R Adjusted
M R Square RSquare Std.Error R Square Change FChange dfl df2  Sig. F Change
1 8042 646 .631 1.90237 .646 41.968 3 69 .000

Source: SPSS Version 23 data processing.

Table 6. ANOVA test.

Model Sum of Squares df Mean Square F Sig.
1
Regression 455.653 3 151.884 41.968 .000P
Residual ~ 249.712 69 3.619
Total 705.364 72

Source: SPSS Version 23 data processing.

and enhance transparency. As infamously articulated
by one of its participants: “When the process is bru-
tal, we hustle and double-check every step—which
ironically compounds the detection.” Hence, the chal-
lenges in Sulaymaniyah seem to act as motivations for
rigorous manual methods, which increase the ability
to detect fraud as well.

4.5.3. Skills of accountants

The statistical results indicated that skills positively
impacted fraud detection effectiveness (B = 0.275,
B = 0.226, p = 0.023). Both quantitative and qualita-
tive findings further illustrated that, on account of the
absence of digital tools, professional skills—including
analytical reasoning, investigative judgement, and
knowledge of accountancy procedures—became all
the more important. Ability & Experience Surpass
Technique Interviewees reiterated that “manual tech-
niques only go so far in the hands of good accoun-
tants.” It means forensic accountants’ expertise is the
backbone of fraud detection in the Kurdistan context
and compensate for technological limitations.

5. Discussion

5.1. Comparative analysis with previous studies

The results confirm that forensic accounting
techniques, challenges, and accountants’ skills
significantly influence fraud detection effectiveness.
The significant influence of techniques (8 = 0.424, p
< 0.001) concurs with Jjeoma (2015) and Okoye et al.
(2019) previous studies, indicating that the systematic
forensic techniques, including document examination
and data analysis, enhance the detection of fraud and
confidence in financial reporting. Similarly, the
positive influence of accountants” skills (8 = 0.226,
p = 0.023) is in line with the findings from Adejumo
and Ogburie (2025) and Hossain (2023), which
state that fraudulent detection requires expertise in

analytical reasoning as well as knowledge of civil and
criminal law and investigative procedures to provide
for the accurate and reliable detection of fraud.

Nonetheless, this study differs from the majority of
the challenges literature. Although authors like (Ab-
badi et al., 2021) & (Duki¢ et al., 2023) emphasized
that legal, cultural, and technological barriers reduce
the efficacy of fraud detection, the present findings
showed a strong positive relationship (8 = 0.270, p
= 0.009). The challenges would seem to act as a cat-
alyst for organizations in the case of Sulaymaniyah
to reinforce resilience by encouraging adaptive prac-
tices and more robust internal controls. This builds on
prior work by demonstrating that contextual param-
eters can overturn theoretical predictions.

5.2. Private sector fraud detection strategies

There are three implications for the context
of private banks and merchandising firms in
Sulaymaniyah:

» Techniques — The confirmation of H1 highlights
the importance of having a systematic approach
(i.e., forensic accounting elaborates on the need to
adopt investigative procedures and techniques)
that goes beyond normal audit procedures. While
advanced digital tools are beneficial (AL-Hadi &
Al-Shaibany, 2024), well-built manual processes
remain critical to enhancing fraud detection and
prevention.

» Challenges - Institutional and technological
limitations, like poor regulatory enforcement or
limited access to forensic technologies, should
not only be viewed as barriers but also as
opportunities for change. Such constraints have
compelled firms to impose stricter reporting
arrangements, clearer duty separation, and
tighter monitoring of compliance procedures,
contributing to the fortification of internal control
systems (Manginte, 2024).

m Skills—The affirmation of H3 emphasizes the
high importance of professional skills. It is,
in that sense, especially where the dominant
practice hinges upon the manual, a continuous
training course in the investigative interview,
analytical reasoning, and meeting the legal
standard’s needs; it can enhance accountants
talented at detecting and combating fraud.
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Table 7. Regression analysis.

Unstandardized Standardized
Coefficients Coefficients Collinearity Statistics
Model B Std. Error  Beta t Sig.  Tolerance  VIF
1
(Const.) 8315 2998 2.773 .007
X1 .330 .080 424 4143 .000 .490 2.042
X2 223 .083 270 2.694 .009 511 1.959
X3 275 118 226 2333 .023 .548 1.826

Source: SPSS Version 23 data processing.

5.3. The unique context of the Kurdistan region

One of the central contributions of this study is
its contextualization. Compared to Western countries,
where technology-based forensic accounting tools
and sophisticated digital forensics are gaining domi-
nance (Olusegun, 2023; Omar, 2025), and (AL-Hadi &
Al-Shaibany, 2024), the forensic accounting practices
in Sulaymaniyah are largely manual. This is a setting
in which fraud detection is based on expert judgment
with extensive document review and dynamic orga-
nizational practices, rather than automated systems.
Specifically, the surprising positive relationship be-
tween challenges and fraud detection effectiveness is
indicative of localized resilience; organizations, par-
ticularly in systemic constraints of weak regulatory
enforcement and limited technological infrastructure,
have become accustomed to such environments, and
coping with them ultimately paradoxically fortifies
their fraud detection capabilities. Editorial: Results
highlight the importance of developing fraud pre-
vention mechanisms most appropriate to the unique
institutional, cultural, and organizational context of
the Kurdistan Region, rather than relying solely on
global models.

6. Conclusion

This study examined the effect of forensic account-
ing techniques, challenges, and accountants” skills on
fraud detection in private banks and merchandis-
ing companies in Sulaymaniyah, Kurdistan Region,
Iraq. All three factors significantly influenced fraud
detection, with techniques having the strongest ef-
fect, followed by challenges and skills. The findings
highlight that professional tools and competencies are
essential for effective fraud prevention. Strengthening
internal controls and enhancing forensic accountants’
skills through specialized training are crucial. Practi-
cally, organizations should adopt localized strategies,
improve internal monitoring systems, and integrate
digital forensic tools alongside traditional methods
to enhance fraud detection and build more resilient
financial systems (Tan, 2024).

7. Recommendations

Forensic accountants should continuously develop
analytical, investigative, and legal skills, including
digital forensics, combining manual review with ad-
vanced techniques like data mining and collaborating
with auditors and attorneys to assess risks compre-
hensively. Company managers need to strengthen
internal controls through duty segregation, transpar-
ent reporting, and regular review beyond ledgers,
while training staff to detect and report anomalies
early to prevent larger issues. Policymakers should
update regulations to support forensic accounting,
provide access to digital tools, training, and cer-
tification, and promote information-sharing among
businesses, banks, and authorities to enhance fraud
prevention. Future researchers are encouraged to
compare banking and non-banking sectors, conduct
longitudinal studies, explore emerging digital tools
such as Al, blockchain, and cybersecurity, assess re-
gional differences in fraud detection, and combine
surveys with in-interviews of key stakeholders to
gain nuanced insights.
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