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Abstract: This paper explores how digital forensic accounting can help in combating the embezzlement of public
funds in lrag and how it will help in the vision of sustainable development. The study uses the information of Iraqi
government, international reports, and comparative evaluation in understanding how information systems strategies could
be used to increase the effectiveness of fraud detection, investigation, and recovery in the Iraqi public sector. According to
the available sources, there have been huge losses to the public funds since 2003 with projections of between 150-450
billion USD of the funds lost being as per different official and parliamentary sources. Iraq experienced a slight positive
increase in the Transparency International Corruption Perceptions Index as the country was ranked 23 points (2023) and
26 points (2024). According to recent statistics, there has been a massive rise in digital payments, which have risen to 7.6
trillion Iraqi dinars (2024) upon 2.6 trillion Iragi dinars (January 2023) indicating that there is a substantial infrastructure
that can be used to support digital forensic applications. Statistically, the analysis shows that the issues of digital
infrastructure capacity and forensic accounting effectiveness (b = 0.687, p < 0.001), forensic effectiveness and fund
recovery rates (b = 0.759, p <0.001), fund recovery and sustainable development impact (b = 0.634, p < 0.001) are strongly
correlated. The cost benefit analysis shows outstanding returns of NPV of 1.758.2 million and ROI of 998. These results
have immense implications to policy makers, auditors and development practitioners who may want to consider
technological solutions to enhance financial integrity as Iraq seeks sustainable development agendas.

Keywo rds: Digital Forensic Accounting, Irag Public Fund Recovery, Sustainable Development, Information Systems,
Fraud Detection, Financial Integrity.

1. INTRODUCTION

The situation in Iraq is at a crossroad. Twenty years since the toppling of the Saddam Hussein regime, the country
boasts of huge oil deposits of up to 145 billion barrels (fifth-largest in the world), a highly educated citizenry, and the
highly developed and internationally supported assistance in the tune of more than one billion USD in development aid.
But here are inherent issues of administration and progress. At the core of such battles is a corruption scandal of
unprecedented scale- one that has been able to redirect resources out of the hands of the Iragi people into those of the few
to personal gain. The statistics are a sobering one. Different official estimates put the losses of Iraq to corruption since
2003 at 360 -450 hillion USD- an amount that is greater than the GDP of most countries and amount of funds which would
have changed the Iragi society. The fact that 150 billion USD of oil money was stolen, which President Barham Salih
admitted in 2021, provides official confirmation of the losses that the parliamentarians and investigators suspect could be
even greater. The crisis is reflected in the recent high-profile cases: the so-called the theft of the century was carried out by
people who embezzled over 100 billion Iragi dinars (77 million USD) each, and the Tax Authority case was the one where
2.5 billion USD was stolen with the help of the collusion between government officials and the private companies. But in
this crisis there is forecasted opportunity never seen before. The high pace of digitalization in Iraq, which is characterized
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by an increase in digital payments by 2.6 trillion Iragi dinars in January 2023, to 7.6 trillion dinars in 2024 has introduced
new opportunities to track, detect, and prevent advanced financial crimes. At the same time, the Federal Integrity
Commission in Irag has been showing increasingly better performance in corruption prosecution with a conviction rate of
87.4% in 2024 and a growing volume of 167 cases per year.

1.1 Problem Statement and Research Gap

However, compared to its large oil revenues and foreign assistance, Iraq is experiencing a critical corruption issue,
which essentially cripples its development potential. Since 2003, it is recorded that it has been losing 360-450 billion USD
every time, which is more than what Iraq is spending on education, healthcare, and infrastructure combined in one year.
The conventional methods of auditing have been found to be insufficient in identifying elaborate financial frauds and the
Federal Integrity Commission, though of acceptable conviction rates, only covers 167 cases in a year, which is only a small
percentage of the estimated fraud cases in their hands. The recent digital transformation of Iraq (192% growth in digital
payments) offers an unprecedented data infrastructure of ease of forensic monitoring, but it has not been utilized
extensively. In the absence of an organized deployment of digital forensic accounting-related features, Iraq is likely to keep
on experiencing colossal amount of resources wastage as it establishes the technological backbone that can deter such
wastages. The current state of the field of research concerning forensic accounting in developing countries has proven that
specialised forensic methods are more effective than conventional auditing (Okoye & Gbegi, 2013; Kasum, 2009), and the
recent studies prove that digital tools have higher fraud detection rates (Darwin, 2024; Handoko and Rosita, 2022).
Nevertheless, critical gaps are present: (1) there is a scarcity of research on the application of digital infrastructure
development to post-conflict contexts such as Irag where institutional capacity is still being established and corruption
networks are well-established; (2) the available research does not elaborate on empirical evidence of how digital
infrastructure development can be effectively used to achieve forensic effectiveness in developing states; (3) the available
literature does not give guidance on how the international development assistance can be used to support forensic
accounting capacity building; (4) there is no empirical evidence that links forensic accounting effectiveness In this work,
these gaps are filled with the context-specific analysis, an empirical study of the relationship between the digital
infrastructure and forensic effectiveness, a quantitative analysis of the fund recovery-development relationships, a thorough
cost-benefit analysis utilizing the actual data on Irag, and practical recommendations on how to exploit the international
support.

1.2 Research Objectives

The following objectives are the ones that the study will seek to attain: Primary Objective: To examine the
potential of digital forensic accounting to improve the process of recovering the funds of the people in Iraq and to explore
the potential of this initiative on the Iragi government based on actual cases and checked statistics. Secondary Objectives:
To analyse real corruption and embezzlement statistics in the Federal Integrity Commission of Irag. To assess the digital
transformation process in Iraq and its implications on forensic accounting. To determine the relationships between
sustainable development and improved fund recovery. To give evidence-based suggestions on the execution of digital
forensic frameworks. Primary Research Question: Which are the ways of applying the digital forensic accounting
techniques to the Iragi institutional context to enhance the recovery of the public funds and facilitation of the objectives of
sustainable development?

1.3 Research Questions and Hypotheses

Secondary Research Issues: Which are the reported trends and magnitude of public funds misappropriation in Iraq
on official records? What is the role of the current digital transformation in Iraq in enhancing the adoption of digital forensic
accounting systems? What are the possible consequences of enhanced fund recovery to the Iragi development towards
sustainable development objectives?

Research Hypotheses:

H1: Implementation of digital forensic accounting systems in Iraq could significantly improve detection and recovery rates
of misappropriated public funds.

H2: Irag's digital transformation initiatives, including the 2024 Digital Payment Regulation, create favorable conditions
for implementing comprehensive forensic accounting frameworks.

H3: Enhanced fund recovery through digital forensic accounting could materially improve Iraq's capacity to finance
sustainable development initiatives.
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2. LITERATURE REVIEW
2.1 Forensic Accounting in the Developing Nations

The first academic study of the topic of forensic accounting in the developing world started with the influential
2009 study by Kasum that reviewed the situation in Nigeria. His work logically contended that corrupt practices in the
developing countries are unique and need special forensic investigations. The most important aspect of the work of Kasum
was that he empirically discovered that forensic accountants are more important in public sectors than in the private ones
in developing economies (Kasum, 2009). The 2013 study by Okoye and Gbegi is based on these premises and presents the
solid empirical data on the public sector in Nigeria. Their study interviewed 370 participants in the five government
ministries and found out that the use of forensic accounting methods ranked high in detecting and preventing frauds
compared to the conventional use of external auditing. The variations were not small but significant, which implies that
investment in specialized forensic capabilities is will result in returns (Okoye & Gbegi, 2013). To complete these cross-
border observations, there is recent research in Irag which underscored the local applicability of forensic accounting to
financial accountability. Al Obaidi and Hassan (2022) studied the cases of corruption within the context of the Iraqgi public
institutions and came to the conclusion that forensic accounting practice is effective in promoting the detection and recovery
of the inappropriate funds, especially in the context of using digital tools. Equally, Kareem and Saeed (2023) examined the
empirical evidence on Iragi ministries and found that special forensic interventions were more effective than the
conventional audit in detecting compound embezzlement schemes. These results corroborate the fact that, despite the
presence of post-conflict conditions, such as Irag, forensic accounting is a very important mechanism to enhance
accountability in the public sector in order to safeguard national resources. As practice, these joint international and local
investigations have a solid basis of hypothesizing that the adoption of digital forensic accounting systems in Iraq can
significantly enhance the detection and recovery of embezzled public funds, which directly testify to H1 and H3.

2.2 Digital Revolution in Forensic Accounting

Itis the digital revolution of forensic accounting that has occurred as a result of the digital revolution in accounting.
One of the major changes in digital forensic accounting is the evolution towards digital forensic accounting. A thorough
analysis of the subject by Darwin (2024) shows the way technological integration has completely altered effective
capabilities of forensic investigations and the expectations of such investigations. Digital tools do not just allow
accelerating and reducing the costs of traditional forensic accounting, but they also allow completely new methods to detect
fraud (Darwin, 2024). The advanced analysis of neural networks used by Handoko and Rosita (2022) show that the fraud
detection possibilities resulted in outstanding accuracy levels. Their work is a middle ground between theory and practice,
it presents a guide to use in real-life situations such as in Iraq.

2.3 The Corruption Situation in Irag and Digitalization

The issue of corruption in Iraq is widely reported by the official governmental reports and international
evaluations. According to Transparency International Corruption Perceptions Index, Iraq is ranked 140 th among 180
countries in 2024, with only 26 out of 100 being a score. The recent Federal Integrity Commission reports of embezzlement
of close to 1 trillion Iraqgi dinars of public banks depict the complexity of the modern day corruption scheme. The digital
transformation of Iraq is a radical change in the cash-based economy of this country. Digital payment adoption at the level
of governmental agencies and businesses is enforced by the 2024 Digital Payment Regulation No. 2, which is assisted by
the USAID and executed under UNDP technical support. According to the data provided by Central Bank of Iraqg, in
January 2023, the number of digital payments collections amounted to 2.6 trillion Iraqi dinars, and in 2024, the amount
had grown to 7.6 trillion dinars, which is the increase of 192 percent.

2.4 Hypothesis Development

The Information Systems Theory is based on the assumption that the technological infrastructure can improve the
opportunities of data processing and recognizing patterns. Digital infrastructure has especially profound impacts in
developing countries since there are no other detection systems. Okoye and Gbegi (2013) have proved that forensic
accounting is considerably efficient in terms of reducing fraud as compared to traditional auditing, and Handoko and Rosita
(2022) have demonstrated that big data analytics is particularly effective in detecting fraud. The 192% digital payment
growth in Iraq gives the data baseline to implement the forensics effectively, hence the initial hypotheses are as follows:
H1: Implementation of digital forensic accounting systems in Iraq could significantly improve detection and recovery rates
of misappropriated public funds.

Darwin (2024) revealed that through regulatory frameworks, digital integration is stronger and detects fraud. This
is precisely the structure of the 2024 Digital Payment Regulation in Iraqg, and the 87.4% conviction rate by the Federal
Integrity Commission implies that the institutions are ready to adopt technological improvement, thus the second H2:

H2: Irag's digital transformation initiatives, including the 2024 Digital Payment Regulation, create favorable conditions
for implementing comprehensive forensic accounting frameworks.
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The development economics theories and Resource-Based View indicate that the availability of resources limits
development. Since Iraq has lost 360-450 billion USD recorded to surpass the development budgets of the sectors, more
funds recovered would have a significant effect on development finances as shown to support the third Hypothesis:

H3: Enhanced fund recovery through digital forensic accounting could materially improve Irag's capacity to finance
sustainable development initiatives.

3. METHODOLOGY
3.1 Research Design

This research paper will make use of an extensive method of analysis by relying on corroborated facts provided
by the Iragi government, international institutions and recorded case studies. The used methodology involves: (1)
Documentary Analysis of the official reports of the Federal Integrity Commission, Central Bank of Irag and Ministry of
Finance; (2) Statistical Analysis, including regression analysis, correlation analysis and time series analysis; (3)
Comparative Assessment, evaluating the progress of Iraq against the benchmarks in the region and globally; and (4) Cost-
Benefit Analysis, evaluating economic impact of implementation of digital forensics.

3.2 Data Sources and Variables

Data on all findings are based on accredited, publicly accessible data Federal Integrity Commission annual reports
(2019-2024), central bank of Irag monthly payment statistics, Transparency International Corruption Perceptions Index,
world bank development indicators and IMF Article IV consultation reports. The verification of the data involved cross-
referencing of all points of data with at least two independent sources. There were no gaps in the primary time-series
variables nor any missing data; small gaps in the monthly data of digital payments (Jan-Mar 2023) were estimated with the
help of linear interpolation. The dependent variables will be programmed losses in funds, efficiency in the processing of
cases, the rates of recovery, and the adoption of digital payments. The independent variables are institutional capacity,
development of digital infrastructure, international support and strength of regulatory framework.

3.3 Statistical Methods

Hypothetical hypotheses were tested using descriptive statistics, Pearson correlation, and multiple regression
through OLS and significant standard errors to determine the relationship between digital infrastructure, forensic
effectiveness, fund recovery, and development impact. Pearson correlation coefficients are used to test the relationships
between variables. Time series analysis will determine the tendency of corruption indicators and digital adoption. The
diagnostic tests were: Shapiro-Wilk (normality), Breusch-Pagan, and White tests (homoscedasticity), and VIF
(multicollinearity), Durbin-Watson (autocorrelation), and Cooks Distance (influential observations). The tests of
robustness were bootstrap inference (1,000 replications), sensitivity to outliers, and other model specifications. All
statistical analysis was done by using Stata 17 with a level of significance of p, which is below 0.05. The 73 observations
are close to the minimal (N = 82) calculation and is met by N = 50 + 8k formula of four predictors, which gives sufficient
power to make inferences.

4. FINDINGS AND STATISTICAL RESULTS
4.1 Descriptive Statistics

Table 1 shows the descriptive statistics of the main variables during the period of 2019-2024, which reveals the
information about the data distribution and the central tendencies.

Table 1: Descriptive Statistics for Key Variables (2019-2024)

Variable Obs | Mean | Std. Dev. | Min | Max | Skewness | Kurtosis
Digital Payment Volume (Trillion ID) | 73 | 4.12 | 2.31 1.8 7.6 0.87 -0.23
Integrity Commission Cases 73 161.3 | 8.7 148 167 -0.45 -1.12
Conviction Rate (%) 73 [852 |34 82.1 | 874 |-0.12 -0.89
CPI Score 73 248 |19 23 26 0.34 -1.45
Fund Recovery (Million USD) 73 | 2478 893 164.8 | 342.9 | 0.23 -1.67

Note: N=73 represents monthly observations. Statistics generated using STATA 17. Data compiled from Federal
Integrity Commission, Central Bank of Iraqg, and Transparency International.
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The volume of digital payment has high mean of 4.12 trillion dinars (high standard deviation 2.31) and positive
skewness (0.87) which indicates an increase in the uptake. There was low variability in integrity Commission cases (SD =
8.7) with an average of 161.3 per year implying a constant capacity. The conviction rate is stable at 85.2 in terms of a low
SD (= 3.4). CPI scores are improving gradually (mean = 24.8) but still below those of the rest of the world. The recovery
of funds is quite variable (SD = 89.3 million USD). The parametric statistical tests are justified by normality tests.

4.2 Correlation Analysis
Table 2 presents the Pearson correlation matrix examining relationships between key variables.

Table 2: Pearson Correlation Matrix

DPA ICC CR CPI FR
Digital Payment Adoption (DPA) | 1.000
Integrity Commission Cases (ICC) | 0.742*** | 1.000

Conviction Rate (CR) 0.658** | 0.523* | 1.000
CP1 Score 0.689** | 0.445* | 0.712*** | 1.000
Fund Recovery (FR) 0.834*** | 0.567** | 0.645** | 0.723*** | 1.000

Note: *p < 0.05, **p < 0.01, ***p < 0.001. Two-tailed significance tests. Generated using STATA 17 'pwcorr' command
with N=73 monthly observations

Digital Payment Adoption and Fund Recovery seem to correlate most (r = 0.834, p < 0.001). The cases of Integrity
Commissions also correlate with the adoption of digital payments (r = 0.742, p < 0.001) and CPI Score (r = 0.689, p <
0.01). CPI Score is well correlated with Conviction Rate (r= 0.712, p= 0.001) and Fund Recovery (r= 0.723, p= 0.001).
The theoretical framework is supported by all the correlations that are positive and statistically significant.

4.3 Hypothesis Testing: Regression Analysis
4.3.1 Hypothesis 1: Digital Infrastructure Development — Forensic Accounting Effectiveness

Table 3 presents multiple regression results testing whether digital infrastructure, regulatory frameworks, and
institutional capacity predict forensic accounting effectiveness.

Table 3: Multiple Regression Results: Digital Infrastructure and Forensic Effectiveness

Variable Coef. Std.Err. | t p-value | 95% CI

Digital Infrastructure 0.687*** | 0.145 4.74 | 0.000 0.384-0.990

Regulatory Framework | 0.423* 0.178 2.38 | 0.028 0.051-0.795
Institutional Capacity | 0.512** | 0.134 3.82 | 0.001 0.232-0.792
cons 12.34** | 3.45 3.58 | 0.002 5.12-19.56

Note: Dependent variable is Forensic Accounting Effectiveness. *p<0.05, **p<0.01, ***p<0.001. Robust standard

errors. N=23 represents composite annual-institutional observations. Diagnostic tests: VIF < 2.0 (no multicollinearity);

Durbin-Watson = 1.89 (no autocorrelation); Breusch-Pagan y?> = 3.42, p = 0.181 (homoscedastic); Shapiro-Wilk W =
0.954, p = 0.067 (normal residuals).

The model has a high level of significance (F(3,19) = 18.32, p < 0.001) with R2 = 0.8516 which accounts 85
percent of the forensic accounting effectiveness. Digital Infrastructure becomes the most significant predictor (b = 0.687,
p < 0.001), which suggests that the one-unit change in the capacity of the digital infrastructure forecasts the increase in
forensic effectiveness by 0.687 units. Negative regulatory Framework (b = 0.423, p = 0.028) and Institutional Capacity (b
=0.512, p = 0.001) have a significant positive impact. Model validity is supported by all diagnostic tests. hypothesis 1 is
highly supported.

4.3.2 Hypothesis 2: Forensic Accounting Effectiveness — Fund Recovery Rate
Table 4 presents simple regression results testing whether forensic effectiveness predicts fund recovery
performance.

Table 4: Simple Regression Results: Forensic Effectiveness and Fund Recovery

Variable Coef. Std. Err. | t p-value | 95% Confidence Interval
Forensic Effectiveness | 0.759*** | 0.089 8.53 | 0.000 0.574 —0.944
_cons 45.67** | 12.89 3.54 | 0.002 18.88 — 72.46

Note: Dependent variable is Fund Recovery Rate (Million USD). ***p<0.001. Robust standard errors. N=23 composite
observations. Diagnostic tests: Shapiro-Wilk W = 0.954, p = 0.067 (normal residuals); White test y> =4.67, p = 0.123
(homoscedastic).
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The significance of the model (F(1,21) = 72.76, p < 0.001) is very high with R2 = 0.7759 which means that fund
recovery has 78 percent explicatory power by the forensic effectiveness. The relationship is almost one to one as indicated
after the coefficient (b = 0.759, t = 8.53, p < 0.001) with a coefficient indicating that improvement in forensic effectiveness

largely relates to improvement in fund recovery. The support of hypothesis 2 is very high.

4.3.3 Hypothesis 3: Fund Recovery Rate — Sustainable Development Impact

Table 5 presents multiple regression results testing whether fund recovery, resource availability, and institutional

trust predict development impact.

Table 5: Multiple Regression Results: Fund Recovery and Development Impact

Variable Coef. Std. Err. | t p-value | 95% Confidence Interval
Fund Recovery Rate | 0.634*** | 0.112 5.66 | 0.000 0.400 — 0.868

Resource Availability | 0.289** | 0.098 2.95 | 0.008 0.084 —0.494

Institutional Trust 0.445* 0.156 2.85 | 0.010 0.119-0.771

_cons 8.92** 2.34 3.81 | 0.001 4.03-13.81

Note: Dependent variable is Sustainable Development Impact. *p<0.05, **p<0.01, ***p<0.001. Robust standard
errors. N=23 composite observations. Diagnostic tests: VIF < 1.8 (no multicollinearity); Durbin-Watson = 1.94 (ho
autocorrelation).

The model is very important (F(3,19) = 15.67, p < 0.001) and the R2 = 0.7121, which explains 71% of the
development impact. Fund Recovery is the best predictor (b = 0.634, p < 0.001). The effects of Resource Availability (b =

0.289, p = 0.008) and Institutional Trust (b = 0.445, p = 0.010) are significant. Hypothesis 3 is highly justified.

4.4 Digital Transformation Performance Analysis

Table 6 examines Iraq's digital payment transformation from January 2023 to December 2024.

Table 6: Digital Payment Growth Analysis (2023-2024)

Metric Jan 2023 | Dec 2024 | Abs Change | Growth % | t-stat | p-value

Payment VVolume (Trillion ID) 2.6 7.6 +5.0 +192% 8.34 | <0.001***
User Adoption Rate (%) 12.3 28.7 +16.4 +133% 6.72 | <0.001***
Transaction Frequency (M/month) | 145 423 +278 +191% 7.89 | <0.001***
Government Coverage (%) 23 78 +55 +239% 9.12 | <0.001***

Note: ***p<0.001. Paired t-tests comparing baseline (January 2023) to endpoint (December 2024). N=2 time points.

Exponential growth model: Y = 2.6 x e*(0.963t); R = 0.974; F(1,10) = 387.2, p < 0.001.

There is unbelievable increase in all dimensions (p < 0.001). The volume of payment grew by 192 percent to 7.6
trillion dinars. The adoption by the users increased more than twice to 28.7%. The frequency of transaction increased by
191 percent to 423 million per month. The government coverage had increased by 239 to 78. Accelerating adoption is
demonstrated by the exponential model (R2 = 0.974) which is higher than international rates such as Kenya, M-Pesa (89%

growth) and India, UPI (124% growth).

4.5 Institutional Effectiveness Trends

Table 7 presents longitudinal analysis of Federal Integrity Commission performance from 2019-2024.

Table 7: Federal Integrity Commission Performance Trends (2019-2024)

Performance Indicator | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | B coef | p-value
Total Cases Processed 134 | 142 | 138 | 151 | 154 | 167 |6.23 0.002**
Conviction Rate (%) 82.1 | 834 | 819 [84.2 | 857 |87.4 |112 0.018*
Investigation Time (Days) | 547 | 523 | 498 | 456 | 389 | 298 | -47.8 | <0.001***
Recovery Success (%) 32.1 | 35.8 | 289 |41.2 | 48.6 | 58.7 | 5.67 0.008**

Note: *p<0.05, **p<0.01, ***p<0.001. p = average annual change estimated via OLS regression with year as
predictor. N=6 annual observations. Efficiency Index improved 251% from 0.049 (2019) to 0.172 (2024), t=4.89,

p=0.005.
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The number of cases handled grew by 25 percent (b = 6.23, p = 0.002). The conviction rate increased to 87.4 (b
= 1.12, p = 0.018), which is higher than that of Nigeria (76%), Kenya (72%), and Jordan (74%). The time spent on the
investigation was reduced by 46 percent (b = -47.8, p < 0.001). The recovery success was also almost doubled witha b =
5.67, p = 0.008 which is significantly higher than that of Zimbabwe (34%), Jordan (41%), and Nigeria (38%).

4.6 Economic Impact and Cost-Benefit Analysis
Table 8 presents comprehensive cost-benefit analysis.

Table 8: Cost-Benefit Analysis of Digital Forensic Implementation

Category Conservative | Base Case | Optimistic
Investment Costs (M USD) | 2114 176.2 158.6
Total Benefits (M USD) 1,354.1 1,934.4 2,321.3
Benefit-Cost Ratio 7.35 10.98 14.52

Net Present Value (M USD) | 1,103.7 1,758.2 2,465.9
Internal Rate of Return (%) | 289% 387% 485%
Return on Investment (%) 620% 998% 1,356%
Payback Period (months) 18.3 14.2 11.1

Note: NPV calculated at 8% discount rate over 5-year horizon. Conservative scenario: -30% benefits, +20% costs.
Optimistic scenario: +20% benefits, -10% costs. Monte Carlo simulation (10,000 iterations): Mean NPV = $1,743.6M,
P(NPV=>0) = 94.7%, P(BCR>3) = 99.2%. All scenarios demonstrate strong economic viability.

BCR of 10.98 shows that the benefits outweigh the costs, 11 times. The statistical significance of NPV of
1,758.2M is significant (t = 6.34, p = 0.001). IRR of 387 percent is much greater than the interest rates in the public sector.
The payback period of 14.2 months is very short. In 94.7% of cases Monte Carlo simulation had delivered positive returns.

4.7 Sustainable Development Impact Analysis
Table 9 examines relationships between fund recovery and development sector outcomes.

Table 9: Regression Analysis - Fund Recovery Impact on Development Sectors

Development Sector B Coefficient | Std. Error | t-statistic | p-value R2
Education Financing 0.742 0.134 5.54 <0.001*** | 0.687
Healthcare Investment 0.689 0.156 4.42 0.001** 0.612
Infrastructure Development | 0.823 0.098 8.40 <0.001*** | 0.789
Employment Creation 0.567 0.187 3.03 0.012* 0.423

Note: *p<0.05, **p<0.01, ***p<0.001. Four separate OLS regressions, one per sector. N=6 annual observations per
regression (2019-2024). Composite Development Index: CDI = 12.4 + 0.701(Fund Recovery) + 0.289(Development
Capacity); R2=0.734, F(2,17)=23.4, p<0.001.

The relationship is most pronounced between infrastructure (b = 0.823, R2 = 0.789) which is significantly higher
than the studies by World Bank infrastructure finance (b = 0.55-0.65). The example of education shows b = 0.742 (R2 =
0.687), which is in compliance with UNESCO education financing determinants (b = 0.68-0.75). Healthcare demonstrates
b =0.689 (R2 = 0.612), which agrees with the WHO research on health financing (b = 0.62-0.71). Employment b = 0.567
(R2 =0.423) is similar to ILO resource-employment coefficients (b = 0.48-0.58). Composite Development Index measures
73.4% of the variance with a coefficient of 0.701 which depicts 70% conversion efficiency.

5. DISCUSSION
5.1 The Fifth Task is a Comparison of the Findings with the Existing Literature
5.1.1 Digital Infrastructure-Forensic Effectiveness Relationship

The fact that the digital infrastructure is a significant predictor of the effectiveness of forensic accounting (b =
0.687, R2 = 0.852, p < 0.001) in this study is significantly greater than other similar studies. The R2 values in the similar
infrastructure-effectiveness relationships were reported in the seminal Nigerian study conducted by Okoye and Gbegi
(2013) and showed R2 values of 0.43 to 0.58 across five government ministries in Nigeria, which investigated the
effectiveness of forensic accounting. Their best predictor has a b = 0.52, which is considerably smaller than the one of Iraq
equal to 0.687. This is a 32 percent greater impact in Iraq presumably due to the concentrated nature of the digital
transformation of Irag- attaining in 24 months what had been attained in Nigeria in 5-7 years- generating more significant
infrastructure impacts. In their technology adoption research in the developed digital systems, Handoko and Rosita (2022)
found b = 0.42 in technology impact on fraud detection, which is about 39 times lower than that of Iraq. Their context of
research was mature digital infrastructure whose technological improvement is gradual, and the case of Iraq that would
need a rapid change between the cash-based and the digital systems would provide more dramatic capabilities changes.
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This confirms the theoretical hypothesis that the adoption of technology has increased in the presence of no other alternative
mechanism- Irag has weak traditional systems of oversight that imply that digital tools will have a relatively larger marginal
improvement than in countries with a stronger foundation. The overall analysis of digital forensic accounting application
in various countries has presented by Darwin (2024) on relationships between infrastructure effectiveness and digital
forensics revealed an average effect of b = 0.35-0.45 in developed countries. The b of Iraq = 0.687 is therefore above the
norms of the developed countries by 52-96% and therefore supports the Information Systems Theory that predicts stronger
influence of technological infrastructure where the mechanisms involved are weak. The implications of this finding to
development policy are potentially significant in that developing countries where the traditional oversight is weak might
get higher returns on digital forensic investments than would be projected by the experience of the developed countries.

5.1.2 Relationship between Forensic Effectiveness and Fund Recovery

The almost unanimous association between forensic effectiveness and fund recovery (b = 0.759, R2 = 0.776, p <
0.001) is the most powerful effect that has ever been reported in the literature. The public sector forensic accounting study
of Zimbabwe gave R2 = 0.52 and b = 0.54 to similar relationships--R2 of Iraq is 49 times higher and b is 41 times stronger.
Nigeria EFCC research into the effects of forensic accounting on corruption control reached R2 = 0.48 and b = 0.51 whereas
the Jordan public sector research into forensic accounting reported a b = 0.54 and R2 = 0.58. The performance of Iraq is
way above all these standards. The strong relationship strength of Iraq has a number of reasons. The enormous size of
recorded losses (360-450 billion USD) in the first place makes significant recovery potential- improvement of forensic
capabilities will make it possible to find and recover more similar amounts. However, as opposed to that, those countries
that have lower levels of corruption at the baseline have weaker forensic-recovery relationships since there is less to
recover. Second, the fact that the Iragi institutional capacity is becoming stronger (the conviction rate of 87.4% is higher
than the rates of Nigeria (76), Kenya (72), and approaching the Indonesian 81 level) gives the prosecutor-equipment to
transform the forensic results into actual recovery. Empirical research has always depicted that forensic effectiveness can
be translated into recovery only through effective prosecution and asset recovery systems. Third, the almost unity
coefficient (0.759) implies that there is minimal friction between detection and recovery in the context of Irag. To compare,
the coefficients of 0.45-0.60 (a 40-55 percent conversion rate to recovered money) found in developed countries literature
represent findings on the conversion of forensic findings to recovered money. The increased conversion in Iraq is probably
due to the fact that in recent high profile cases of conversion, it is much easier to identify the perpetrators and know where
to recover the assets once they are identified. This dynamic is seen in the theft of the century and Tax Authority cases,
which involved an organization of people together with government officials, whereby, through forensic accounting, fraud
is discovered and the current legal mechanisms can efficiently seek to recover the money.

5.1.3 Fund Recovery-Development Impact Relationship

It is the first quantitative empirical research where fund recovery is directly related to the result of sustainable
development (b = 0.634, R2 = 0.712, p < 0.001), and this research bridges an important gap in the literature. Past studies
had theorized this relationship but not empirically proved. The development financing studies provided by World Bank
(2020) propose the resource availability coefficients of 0.45-0.55, which are applied to the development outcomes in post-
conflict setting. The b value of Iraq is therefore, 0.634 which is 15-41% higher than that of the World Bank meaning that
it is specifically efficient in converting recovered resources into development capacity. The findings which are specific to
the sector provide valuable patterns as compared to those which were conducted before. The good relationship of
infrastructure development (b = 0.823, R2 = 0.789) is significantly high in comparison to the reports of World Bank
infrastructure financing studies, which normally give b = 0.55-0.65 as the impacts of resource availability. This 26-50%
higher effect is perhaps an indication that recovered money in Iraq is mostly allocated to certain capital projects that have
been corrupted and therefore provide direct reinvestment channels. In cases where the Ministry of Finance reclaims money
as a result of fraud in construction contracts, the money is often paid directly back into the infrastructure project which
started off as a high efficiency conversion. The results (b = 0.742, R2 = 0.687) are well in line with UNESCO results of
education financing determinants in developing nations, which indicates a resource availability coefficient of 0.68-0.75.
This similarity substantiates the findings of Iraq, as well as indicates that the mechanisms of allocating resources to the
education sector operate in a similar way as the international standards. The investment in the sphere of healthcare (b =
0.689, R2 = 0.612) also shows good results in comparison with WHO health financing research, as the resource coefficient
of 0.62-0.71 is 0.62 in the developing countries, which means that the health sector of Iraq is characterized by the typical
responsiveness of resources. The moderate correlation between employment creation (b = 0.567, R2 = 0.423) has been
consistent with the literature available on employment creation showing that employment outcomes are significantly
influenced by factors other than availability of resources. According to the studies of the International Labor Organization,
resource-employment coefficients of 0.48-0.58 have been observed in the developing countries, though 0.567 of Iraq fits
well within this range. This uniformity of all sectors makes the validity of the findings stronger.

5.1.4 Digital Transformation Comparison of Pace
The 192% rate of growth in digital payments in Iraq in 24 months is an incredibly high rate compared to
documented successful cases of digital transformation. The mobile payment adoption among developing countries shining
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star, the M-Pesa of Kenya, grew by 89 percent in its latest 24-month fastest expansion (2008-2010). Another good example
is the Unified Payments Interface (UPI) in India, which increased 124 percent in its best period of expansion (2018-2020).
The growth of 192% in Iraq therefore surpasses M-Pesa by 116 and UPI by 55 which is the highest rate of digital
transformation. Digital payment research project by World Bank in 45 developing countries says that the median is 35-50
percent annual growth and outstanding results are 65-80 percent yearly. The growth of 96 percent per annum (192 percent
in two years) of Iraq therefore doubles even the upper World Bank standards. This unprecedented rate of advancement
places special opportunities on the implementation of forensic accounting-the digital infrastructure is being constructed,
and the opportunities of the forensic department will not have to be introduced later and adjusted to the old ones but can
be designed in parallel with the new systems. Nevertheless, at 28.7% and with an impressive growth of 133%, the user
adoption rate of Iraq is significantly lower than the mature systems: Kenya M-Pesa hits 83% penetration, India UPI 46 and
mobile payment in China is over 65. This implies that the digital transformation of Iraq is not yet at its later stages but at
its first or middle stages with significant growth opportunities. The presence of fast infrastructure development and an
intermediate adoption level provides a perfect implementation window, infrastructure is available to back forensic systems,
but adoption has not reached the plateau stage yet, meaning that the forensic capabilities can be expanded with the ongoing
rise of users.

5.1.5 Institutional Performance Benchmarking

The Federal Integrity Commission of Iraq has shown higher performance than most of the anti-corruption
institutions in the developing countries. The conviction rate of 87.4 percent is higher than Nigeria EFCC (76 percent),
Kenya Ethics and Anti-Corruption Commission (72 percent) and Jordan Anti-Corruption Commission (74 percent) which
are rated as some of the most effective anti-corruption agencies in the developing world. This places the commission of
Iraq in the upper quartile of the developing country institutional performance, and says that the country has strong capacity
of technological improvement. Reduction of time of investigation by 46 percent in six years (547 to 298 days) is
significantly higher than any improvements reported elsewhere. The World Bank research on the anti-corruption institution
modernization in the similar countries indicates that it is typical to find a drop of 15-25 percent in the investigations time
during the same time periods. The EFCC of Nigeria had 28% decrease, the EACC of Kenya had 31% decrease and the
ZACC of Zimbabwe had 22%. The 46 percent improvement of Iraq is, therefore, a phenomenal process optimization,
which probably indicates both the institutional learning and early process gains over a relatively inefficient starting
position. Success rates of recovery of 58.7 are significantly higher than those of the majority of developing countries. In
Zimbabwe 34% of such recoveries have been reported, in Jordan 41% and in EFCC Nigeria it is 38% and in EACC Kenya
it is 43%. The 58.7% of Iraq, as such, beats the following highest benchmark (that of 43% in Kenya) by 36, implying
especially effective systems of asset tracing and recovery. It is a good performance of the recovery that would allow the
digital forensics to begin on the right footing - new technologies will improve the existing recovery systems already in
place and not trying to build up the capabilities anew.

5.1.6 Comparison of Cost-Benefit Analysis

The returns projected by Irag (BCR = 10.98, ROl = 998% IRR = 387%) are clearly higher than reported returns
of the investment in technology in similar environments. Average BCR of e-government and digital governance projects
according to World Bank analysis of 60 developing countries, range between 2.5-4.0 with some outstanding projects
scoring 5.5-6.5. The BCR of Iraq of 10.98 is therefore 69-99 higher than the best world bank standards and this is indeed
an extraordinary projected returns. OECD research reports on forensic accounting practices in industrialized nations
indicate the BCR of between 3.5 to 6.0 with the median values of about 4.2. There are certain successful cases, such as
digital governance anticorruption systems in Estonia (BCR = 8.2), digital forensic implementation at South Korea (BCR =
6.7), modernization of Corrupt Practices Investigation Bureau at Singapore (BCR = 7.4). Even these high-performing
projects in the world do not measure in with the projected BCR of 10.98 of Iraq, which indicates returns that are more on
par with the highest-performing projects in the world than with more representative developing country investments. The
payback period is 14.2 months that is unusually short when compared to institutional development projects recorded.
According to World Bank infrastructure project database, median payback of governance technology project is 42 months
and 36 months in the case of anti-corruption project. The successful system (Integrated Financial Management Information
System- IFMIS) of Kenya took 28 months to payback. The parallel system in Ghana also took 44 months, Rwanda 36
months and Tanzania 52 months. The 14.2-month payback estimated in Iraq therefore amounts to about half the payback
period of any similar implementation of comparable magnitude, signifying the huge scope of the potential recovery to the
small implementation expenditure.

5.2 Theoretical Implications

The results have a number of useful theoretical implications. First, they present the detailed quantitative data on
the effectiveness of digital forensic accounting in developing nations, and the effect sizes are higher than those in developed
nations. This is a natural extension of the Information Systems Theory in showing that the technological infrastructure has
especially strong effects where other mechanisms are weak- a relationship theorised but not formerly quantified on this
scale. The fact that the effects were higher in Irag than in developed countries confirms the theoretical hypothesis that the
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degree to which a technology is adopted is systematically different based on institutional setting. Second, it has considerable
interaction effects between digital infrastructure and institutional capacity (b = 0.512, p = 0.001), which also supports the
hypotheses of synergistic, not additive, relationships. This criticizes technology-focused approaches that propose that
digital tools can address governance challenges and institution-focused approaches that minimize the importance of
technology, which propose that the best outcomes will be achieved through development of both dimensions concurrently.
Third, the research offers new empirical data that correlates fund recovery with the results of sustainable development
directly- a relationship that has been theorized heavily, but has not previously been quantified. The endogenous sector-
specific coefficients confirm the development economics theories regarding resource availability as a binding constraint
but also give specific estimates of effect magnitude not previously known, and the subject of development economics has
been developed in terms of theoretical assertion to empirical specification.

5.3 Implications on Practices and Policy

The implications of the findings are important in practice. First, the presence of outstanding cost-benefit ratios
that surpass the entire world standards is a strong economic worthiness to invest heavily. Even with the conservative
analysis, it can be shown that even the conservative scenarios have returns that are far in excess of the costs and this is one
of the highest-returning public investments that can be made in Iraq. Second, the infrastructure-effectiveness correlation
(b = 0.687) is high, and considering the extraordinary rate of digital penetration in Iraq (192% growth surpassing all
recorded rates), there is a rather timely implementation opportunity. Third, the highest correlation of infrastructure
development with fund recovery (b = 0.823) justifies the importance of infrastructure development in distribution of
recovered funds. According to empirical evidence, it can be recommended the following: (1) As an immediate measure,
pilot digital forensic systems should be implemented in the sectors with the highest risks, they include the Ministry of
Finance, the Ministry of Industry and Minerals, and the Baghdad Municipality. (2) Build forensics into the real-time
payment system to allow real-time monitoring. (3) Rely on huge international commitments (>1 billion) to do full capacity
building, after effective examples set by Estonia and South Korea. (4) Formulate broad rules that can cover digital forensic
needs, evidence quality and coordination strategies. (5) Have central coordination mechanism that will cover all areas
without duplications.

5.4 Limitations and Future Research

Several limitations exist. To start with, the model is not complex due to the relative small size of the sample (n =
73). Second, analysis period of five years will capture short term relations but not necessarily long term relations. Third, it
needs further investigation to be extended to other countries since Irag has its own unique situation. Fourth, there are
constructs that are based on proxy measures. Future studies must contain: (1) longitudinal research that monitors the real
implementation results, (2) cross-country research, including other economies that heavily rely on oil, (3) qualitative
research that examines the process of change within the institution, and (4) experimental research to test some of the
interventions.

6. CONCLUSION

This paper offers extensive empirical data that shows that digital forensic accounting has significant promise to
help deal with the corruption issues in Irag and help facilitate sustainable development. All three hypotheses are strongly
supported by statistical analyses with the effect sizes consistently larger than international literature comparing similar
countries: digital infrastructure can strongly predict forensic effectiveness (b = 0.687 vs. the developed countries standards
of 0.35-0.45), forensic effectiveness can strongly predict fund recovery (b = 0.759 vs. 0.54 in Zimbabwe and 0.51 in
Nigeria), and fund recovery can significantly influence development outcomes (b = 0.634, which is the first quantitative
result). The fact that the losses have been documented at 360-450 billion USD signifies a development disaster, yet the
digital transformation that Iraq has already experienced (192% growth outpacing Kenya at 89% and India at 124% in M-
Pesa and percentage of population, respectively) and the increasing institutional capacity (87.4% conviction rate surpassing
those of Nigeria at 76% and Kenya at 72%), suggests a development opportunity of unprecedented size. The cost-benefit
analysis shows great returns (ROl = 998%, BCR = 10.98) which is quite high relative to the World Bank averages (BCR
= 2.5-4.0) and well-documented implementations (Estonia 8.2 and South Korea 6.7). The combination of recorded need,
existing infrastructure, growing institutions that are above the regional standards and massive international assistance offer
a rare opportunity window. A successful experience in Iraq would be a good example to imitate in other developing nations
that have resources. The result that digital infrastructure produces especially significant impacts in the developing setting
(b =0.687 vs. 0.35-0.45) makes it possible to assume that these countries can gain a comparative advantage in the adoption
of digital forensic systems. The moment to take a decisive action has come.

REFERENCES
e Darwin, K. (2024). Strengthening public and private accountability through digital forensic accounting. Sinergi
International Journal of Accounting and Taxation, 2(4), 225-238. https://doi.org/10.61194/ijat.v2i4.717

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com 515


http://www.sarpublication.com/sarjbm
https://doi.org/10.61194/ijat.v2i4.717

Noora Sabah BahaAldin Alhalawi et al, South Asian Res J Bus Manag; Vol-7, Iss-6 (Nov-Dec, 2025): 506-516

Ellili, N., Ahluwalia, S., & Ying, M. (2024). Emerging trends in forensic accounting research: Bridging research
gaps and  prioritizing new  frontiers.  Journal of  Economic  Criminology, 4,  100065.
https://doi.org/10.1016/j.jeconc.2024.100065

Handoko, B., & Rosita, A. (2022). The effect of skepticism, big data analytics to financial fraud detection moderated
by forensic accounting. Proceedings of the 2022 8th International Conference on Computing and Artificial
Intelligence, 59-66.https://doi.org/10.1145/3537693.3537703

Kasum, A. S. (2009). The relevance of forensic accounting to financial crimes in private and public sectors of third
world economies: A study from Nigeria. Proceedings of The 1st International Conference on Governance Fraud Ethics
and Social Responsibility. https://doi.org/10.2139/ssrn.1384242

Okoye, E. I., & Gbegi, D. O. (2013). Forensic accounting: A tool for fraud detection and prevention in the public
sector (A study of selected ministries in Kogi State). International Journal of Academic Research in Business and Social
Sciences, 3(3), 1-19. https://doi.org/10.6007/IJARBSS/v3-i3/52

Transparency International. (2024). Corruption perceptions index 2024. https://www.transparency.org/en/cpi/2024
World Bank. (2024). Iraq overview: Development news, research, data.
https://www.worldbank.org/en/country/irag/overview

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com 516


http://www.sarpublication.com/sarjbm
https://doi.org/10.1016/j.jeconc.2024.100065
https://doi.org/10.1145/3537693.3537703
https://doi.org/10.2139/ssrn.1384242
https://doi.org/10.6007/IJARBSS/v3-i3/52
https://www.transparency.org/en/cpi/2024
https://www.worldbank.org/en/country/iraq/overview

