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Abstract 

Money laundering poses significant risks to global financial stability, requiring financial institutions 

to maintain efficient Anti–Money Laundering (AML) compliance systems. This study compares 

traditional manual AML data-gathering processes with automated, technology-driven methods 

among Nigerian financial institutions. Using quantitative survey data from 125 compliance officers 

in commercial banks, microfinance institutions, and mobile payment operators, the study examines 

the effectiveness, time efficiency, and accuracy of AML compliance under various communication 

channels, including email, fax, and online systems. Results show significant differences in AML 

data-gathering effectiveness across methods. Electronic and email-based channels yielded the 

highest compliance effectiveness when receiving and returning AML questionnaires, while fax 

performed best for sending questionnaires. The study finds no significant relationship between 

AML effectiveness and the time/speed of completing questionnaires. These findings highlight the 

need for streamlined AML automation to improve compliance accuracy without overburdening 

institutions. 

Keywords: Automated Anti-Money Laundering, Traditional Anti-Money Laundering, Nigerian 

Financial Institutions, Money laundering  
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Introduction 

Money laundering remains one of the most pervasive threats to global financial integrity, enabling 

criminal organizations to disguise illicit wealth and integrate it into the legitimate financial system. 

Although international attention toward money laundering dates back to the 19th century, the 

phenomenon has evolved drastically as financial transactions have become more complex and 

technology-driven (Beare, 2003). According to the United Nations Convention Against Illicit 

Traffic in Narcotic Drugs and Psychotropic Substances, while the term “money laundering” is not 

explicitly defined, Article 3 of the Convention outlines the criminalization of activities involving 

the laundering of proceeds of crime, thereby establishing its conceptual basis (Stessens, 2000). 

The money laundering process typically comprises three stages: placement, layering, and 

integration. These stages may occur sequentially or simultaneously and are intentionally designed to 

conceal the origin and ownership of illegally obtained funds (Levi & Reuter, 2006; Ojo, thesis 

data). Advances in technology have accelerated the speed and sophistication with which criminals 

conduct these activities. For example, increased access to digital financial products, online banking, 

and cross-border money transfer channels have expanded opportunities for layering and integration, 

making detection more difficult (Gilmour, 2016). Gilmour (2016) further notes that money 

laundering represents one of the world’s largest industries, accounting for an estimated $11.6 

trillion or 2.7% of global GDP, highlighting its profound economic impact. 

Despite regulatory developments, financial institutions continue to face significant challenges in 

Anti-Money Laundering (AML) compliance. Regulatory agencies stress the importance of vigilance 

in monitoring transactions, yet compliance officers often experience information overload, 

insufficient training, and limited technological support (Dekkers, 2013). Traditional AML processes 

rely heavily on manual data gathering, duplication of information, and repetitive documentation, 

which introduce inefficiencies and increase the likelihood of errors (Boles, 2017). These manual 

methods are not only time-consuming but also expensive and prone to inconsistencies, weakening 

the capacity of institutions to detect suspicious activity effectively (Gao, Xu, Wang & Wang, 2006). 

While automation tools have been introduced to streamline AML practices, many financial 

institutions lack adequate understanding of how these tools should be deployed or integrated into 

existing operational workflows. This gap in implementation limits the potential benefits of 

automation, especially in emerging markets such as Nigeria, where financial institutions still rely 

significantly on traditional AML mechanisms (Ojo, thesis data). As money laundering schemes 
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become increasingly sophisticated, slow regulatory adaptation and inconsistent international 

coordination further exacerbate vulnerabilities (Reuter, 2005). 

Given the rising complexity of laundering techniques and the necessity for accurate, timely 

compliance, there is a critical need to evaluate whether automated AML processes offer measurable 

advantages over traditional manual methods. This study therefore seeks to compare traditional and 

automated AML data-gathering processes among Nigerian financial institutions, assessing their 

effectiveness, accuracy, and operational efficiency. By analyzing differences across communication 

channels—such as email, fax, paper-based methods, and electronic platforms—this study aims to 

identify the most secure, reliable, and efficient method for improving AML compliance outcomes. 

Methodology 

This study adopted a quantitative research design to examine the comparative effectiveness of 

traditional and automated Anti-Money Laundering (AML) data-gathering processes across Nigerian 

financial institutions. A quantitative approach was appropriate because it allowed for objective 

measurement of differences in efficiency, speed, and accuracy across various AML communication 

methods, as well as statistical testing of the study’s hypotheses (Ojo, thesis data). The design was 

guided by two research questions focusing on whether different AML data-gathering methods yield 

different compliance outcomes, and whether the time or speed of completing AML documentation 

has any relationship with overall compliance effectiveness. 

Participants in the study were drawn from a broad segment of Nigerian financial institutions, 

including commercial banks, microfinance institutions, mobile payment operators, community 

banks, and money transfer organizations. To ensure the relevance and reliability of responses, 

participants were required to be compliance officers or individuals directly involved in completing, 

reviewing, or managing AML and due diligence questionnaires within their organizations (Ojo, 

thesis data). A total of 125 individuals participated in the study, representing a diverse range of job 

roles—from chief executive officers and divisional managers to branch managers and compliance 

officers—as well as a wide age distribution from 20 to over 60 years. This diversity strengthened 

the representativeness of the findings. 

Data for the study were collected using a structured questionnaire administered electronically and in 

paper format. Participants received either an online link or a physical form depending on 

institutional access and preference. They were allowed a two-week window to complete the 

questionnaire, during which daily reminders were issued to encourage participation and timely 
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submission (Ojo, thesis data). The questionnaire required approximately 30 to 60 minutes to 

complete, though some respondents required additional time if they needed to consult with 

colleagues or retrieve necessary documentation. This mirrors the real-world challenges often 

associated with AML data gathering, where delays can arise from the need to verify information or 

locate supporting records. 

The questionnaire captured detailed information on participants' experiences with receiving, 

completing, sending, and returning AML and due diligence questionnaires through various 

methods, including electronic platforms, email, fax, and paper-based systems. It also assessed 

perceptions of accuracy, document completeness, and ease of verification associated with each 

method. Likert-scale items were used to evaluate the speed of receiving documents from 

management, the effectiveness of identity verification practices, the frequency with which 

organizations updated AML/CTF documents, and the reliability of internal checks for 

inconsistencies such as expired identification or changes in ownership. 

The study measured AML compliance effectiveness as the primary outcome variable. This included 

the degree to which each method facilitated accurate data collection, timely communication, and 

detection of inconsistencies. The methods of transmission served as the main independent variables, 

enabling the researcher to compare outcomes across electronic, email, fax, and paper-based 

processes. Additional organizational factors, such as document storage methods or frequency of 

policy updates, were examined to provide a richer understanding of AML operational practices 

across institutions. 

Data analysis relied on descriptive statistics to summarize participant characteristics and general 

response patterns. Comparative statistical techniques were then applied to determine whether 

different transmission methods produced significantly different compliance outcomes. Finally, 

correlation and hypothesis-testing procedures were used to assess whether the time or speed of 

completing AML tasks had any meaningful relationship with compliance effectiveness. These 

analyses provided a structured basis for evaluating the efficiency and reliability of traditional versus 

automated AML processes. 

Results 

Hypothesis one states that there will be no significant AML data-gathering process differences in 

effective AML compliance. This was tested using One-Way Analysis of Variance (ANOVA); the 

result is presented in tables below. 
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Receiving AML and Due Diligence Questionnaires 

Table 1: Summary of One-Way Analysis of Variance (ANOVA) Showing Data Gathering Process 

Differences (Receiving) in Effective AML Compliance 

Source Sum of Squares df Mean Square F P 

Between Groups 14344.856 4 3586.214 15.602 <.01 

Within Groups 27582.072 120 229.851   

Total 41926.928 124    

 

Table 1 presents results on the influence of AML data-gathering process (receiving) on effective 

AML compliance. It is shown that there exists a significant difference in effective AML compliance 

[F (4, 120) = 15.602; P<.01]. Further analysis is presented in Table 2. 

Table 2: Post-Hoc Analysis Showing Differences in the Process of Receiving AML and Effective 

AML Compliance 

SN Receiving 1 2 3 4 5 Mean SD 

1 No response -     27.75 5.50 

2 Hard paper 22.61* -    50.36 12.28 

3 Fax 29.25* 6.64 -   57.00 0.00 

4 Email 6.50 16.11* 22.75* -  34.25 14.95 

5 Electronic online 32.92* 10.31* 3.67 26.42* - 60.67 21.40 

 

Table 2 presents the results on the level of influence the process of receiving AML and due 

diligence questionnaires has on effective compliance with AML process. It is shown that 

compliance with AML procedures was more effective when documents are received via online 

(electronic) methods (mean = 60.67; SD = 21.40), while the least effective compliance was reported 

when received through email (mean = 34.25; SD = 14.95), apart from individuals that supplied no 

response. 
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Sending AML and Due Diligence Questionnaires 

Table 3: Summary of One-Way Analysis of Variance (ANOVA) Showing Data Gathering Process 

Differences (sending) in Effective AML Compliance 

 

Source Sum of Squares df Mean Square F P 

Between groups 15162.794 4 3790.699 16.996 P<.01 

Within groups 26764.134 120 223.034   

Total 41926.928 124    

 

Table 3 presents results on the influence of the AML data-gathering process (sending) on effective 

AML compliance. It is shown that there exists a significant difference in effective AML compliance 

[F (4, 120) = 16.996; P<.01]. Further analysis is presented in Table 4. 

Table 4: Post-Hoc Analysis Showing Differences in the Process of Sending AML and Effective AML 

compliance 

SN Receiving Method 1 2 3 4 5 Mean SD 

1 No response – 53.44 24.61 – –   

2 Hard paper 0.35 – 53.10 11.42 –   

3 Fax 2.56 2.90 – 56.00 1.65   

4 Email 21.20* 20.85* 23.85* – 32.24 13.58  

5 Electronic/Online 2.09 2.44 0.46 23.30* – 55.54 23.37 

Table 4 presents results on the level of influence the process of sending AML and due diligence 

questionnaires has on effective compliance with AML processes. It is shown that compliance with 

AML procedures was more effective when documents were sent via fax (mean = 56.00; SD = 1.65), 

while the least effective compliance was reported when sent through email (mean = 32.24; SD = 

13.58). 

Returning AML and Due Diligence Questionnaires 
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Table 5: Summary of One-Way Analysis of Variance (ANOVA) Showing Data Gathering Process 

Differences (Returning) in Effective AML Compliance 

Source Sum of Squares df Mean Square F P 

Between Groups 9038.037 4 2259.509 8.244 P<.01 

Within Groups 32888.891 120 274.074   

Total 41926.928 124    

 

Table 5 presents results on the influence of the AML data gathering process (returning) on effective 

AML compliance. It is shown that there exists a significant difference in effective AML compliance 

[F (4, 120) = 8.244; P<.01]. Further analysis is presented in Table 10 

Table 6: Post-Hoc Analysis Showing Differences in the Process of Returning AML and Effective 

AML Compliance 

SN Receiving 1 2 3 4 5 Mean SD 

1 No response -     53.44 24.61 

2 Hard paper 4.76 -    48.68 12.83 

3 Fax 4.44 .32 -   49.00 9.90 

4 Email 17.83* 13.07* 13.39* -  35.61 15.78 

5 Electronic online 5.64 10.40 10.08 23.47* - 59.08 21.49 

Table 6 presents the results on the level of influence which the process of returning AML and due 

diligence questionnaires has on effective compliance with AML processes. It is shown that 

compliance with AML procedures was more effective when documents were returned via electronic 

(online) methods (mean = 59.08; SD = 21.49), while the least effective compliance was reported 

when returned through email (mean = 35.61; SD = 15.78). 

Receiving Back of AML and Due Diligence Questionnaire from Partners 

Table 7: Summary of One-Way Analysis of Variance (ANOVA) Showing Data Gathering Process 

Differences (Returning) in Effective AML Compliance 

Source Sum of Squares df Mean Square F P 

Between Groups 10777.075 3 3592.358 13.954 <.01 

Within Groups 31149.853 121 257.437   
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Table 7 presents the results on the influence of the AML data gathering process (receiving back of 

AML from partners) on effective AML compliance. It is shown that there exists a significant 

difference in effective AML compliance [F (4, 120) = 13.954; P<.01]. 

Table 8: Post-Hoc Analysis Showing Differences in the Process of Receiving Back AML from 

Partners and Effective AML Compliance 

SN Receiving 1 2 3 4 Mean SD 

1 No response -    47.57 20.96 

2 Hard paper 1.53 -   49.10 12.19 

3 Email 13.33* 14.86* -  34.25 15.66 

4 Electronic online 13.51* 11.97* 26.83* - 61.08 19.66 

Table 8 presents the results on the level of influence which the process of receiving AML from 

partners and due diligence questionnaires has on effective compliance with AML processes. It is 

shown that compliance with AML procedures was more effective when documents were received 

via electronic (online) methods (mean = 61.08; SD = 19.66), while the least effective compliance 

was reported when returned through email (mean = 34.25; SD = 15.66). 

Hypothesis Two 

Having tested for how AML data gathering processes influence effective AML compliance, this 

study deems it fit to unravel the nature of the relationship that existed between the speed/time of 

AML and its effectiveness. Achieving this will enable the researcher to understand whether a fast 

approach in dealing with AML documents will bring about an effective AML outcome. Therefore, 

hypothesis two states that the time/speed of AML will have no significant relationship with 

effective AML compliance. This was tested using the Pearson r correlation and the result is 

presented in Table 9. 
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Table 9: Pearson r Correlation Summary Table Showing the Relationship Between Time/Speed of 

AML and Effective AML Compliance 

Variables Mean SD r Df P 

AML effectiveness 

 

Time/speed of completing 

41.98 

 

19.57 

18.39 

 

19.57 

 

.032 

 

124 

 

>.05 

Table 9 presents results on the relationship between AML effectiveness and the time/speed of 

completing AML among respondents. It is shown that there exists no significant relationship 

between AML effectiveness and the time/speed of completing (r =.032; P>.05). This confirms Ho 

and rejects Hi. 

Discussion of Findings 

The purpose of this study was to compare the effectiveness of traditional and automated Anti-

Money Laundering (AML) data-gathering processes across Nigerian financial institutions. The 

findings offer important insights into the operational realities of AML compliance, particularly 

regarding the role of technology, workflow efficiency, and institutional practices. 

The first major finding indicates that AML effectiveness varies significantly depending on the 

communication method used to send, receive, and return AML/due diligence questionnaires. 

Electronic and online systems emerged as the most effective methods for receiving and returning 

AML documentation. This aligns with the argument that automated tools reduce human error, 

improve access to information, and create more reliable channels for gathering compliance data 

(Gao, Xu, Wang & Wang, 2006). The consistent performance of electronic platforms suggests that 

digital systems are better suited to managing the increasing complexity and volume of AML-related 

activities. Scholars have long noted that manual documentation processes are prone to duplication, 

inconsistency, and delays, ultimately weakening institutions’ capacity to detect suspicious activity 

(Dekkers, 2013; Boles, 2017). The findings of this study therefore support existing literature 

highlighting the limitations of traditional AML mechanisms and the growing need for digitization. 

An unexpected finding is the strong performance of fax as the most effective method for sending 

AML questionnaires. Although fax is considered a legacy communication tool, its effectiveness in 

this context may reflect long-standing internal policies within Nigerian financial institutions, 
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perceptions of fax as a secure outbound medium, or infrastructural constraints that hinder full 

adoption of electronic systems. The finding underscores the importance of understanding 

institutional habits and technological transitions. While modernization is critical for AML 

compliance, organizations may continue relying on hybrid systems—combining older and newer 

technologies—until broader structural or regulatory changes support full automation. 

The second research question explored whether time or speed has any relationship with AML 

compliance effectiveness. The results show no significant relationship, indicating that faster 

completion of AML tasks does not necessarily translate to more effective compliance outcomes. 

This finding challenges common assumptions within compliance departments, where speed is often 

prioritised due to regulatory pressures and high document volumes. Instead, the results suggest that 

accuracy, verification quality, and data consistency are more critical determinants of AML 

effectiveness. This supports the perspective of scholars such as Kenneth (2010), who argue that the 

ability to draw “irresistible inference” from data—rather than the speed of processing—is central to 

detecting illicit activity. 

The finding also reflects broader AML implementation challenges within Nigeria. Many institutions 

still rely heavily on paper-based storage methods, such as filing physical documents on shelves, 

which may compromise efficiency and reliability (Ojo, thesis data). Furthermore, irregular reporting 

of document expirations, inconsistent verification of identification details, and limited internal 

checks for ownership changes reduce the overall quality of AML compliance. These weaknesses 

confirm observations made by Reuter (2005), who emphasises the difficulties faced by institutions 

in operationalizing AML frameworks, particularly in environments with inconsistent technological 

infrastructure. 

Another important implication of the findings is the need for training and capacity building. 

Although automated systems demonstrate clear advantages, effective deployment requires 

knowledge, consistency, and institutional readiness. The literature shows that many financial 

institutions struggle to implement technology-driven AML solutions due to inadequate training, 

poor system integration, or limited awareness of regulatory updates (Noriaki, 2017). The study’s 

results indicate that even where digital tools are available, their potential may be underutilised 

without deliberate efforts to build compliance officers’ capacity. 
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Conclusion 

This study examined the comparative effectiveness of traditional and automated Anti-Money 

Laundering (AML) data-gathering processes within Nigerian financial institutions. The findings 

demonstrate that communication methods significantly influence AML compliance effectiveness. 

Electronic and online platforms were identified as the most effective for receiving and returning 

AML questionnaires, reinforcing the growing consensus that digital systems enhance data accuracy, 

reduce duplication, and minimize operational bottlenecks (Gao et al., 2006; Dekkers, 2013). 

Conversely, fax, which is typically considered outdated, was unexpectedly found to be the most 

effective method for sending AML questionnaires. This suggests the persistence of legacy 

infrastructures and institutional habits that continue to shape compliance workflows. 

A key conclusion from this study is that speed alone does not determine AML compliance quality. 

The absence of a significant relationship between completion time and compliance effectiveness 

underscores the importance of accuracy, verification rigor, and data integrity over mere efficiency. 

These findings challenge longstanding assumptions in compliance operations, showing that 

effective AML systems require more than rapid information exchange; they require systematic, 

consistent, and reliable processes supported by skilled personnel and institutional alignment 

(Kenneth, 2010). 

Moreover, the study highlights persistent challenges such as inconsistent verification practices, poor 

documentation standards, and reliance on physical storage systems, all of which undermine 

institutional readiness for fully automated compliance ecosystems. These issues mirror broader 

concerns regarding technological adaptation within financial institutions in Nigeria and other 

emerging markets (Reuter, 2005). Overall, the findings demonstrate an urgent need for enhanced 

digitization, improved regulatory guidance, and institutional restructuring to strengthen AML 

compliance in the face of increasingly sophisticated financial crimes. 

Recommendations 

Based on the findings, the following recommendations are proposed to improve AML compliance 

effectiveness across Nigerian financial institutions: 

1. Strengthen Adoption of Digital AML Platforms: Given that electronic and online systems 

produced the highest effectiveness scores, financial institutions should prioritize investment in 

secure, integrated AML software capable of automating questionnaire management, document 
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validation, and risk assessment. This includes deploying cloud-based compliance systems to reduce 

reliance on paper storage. 

2. Standardize AML Communication Procedures: Institutions should adopt uniform procedures for 

sending, receiving, and validating AML questionnaires. While fax performed well for outbound 

communication, organizations should transition toward more secure and efficient digital methods. 

Standardization would reduce duplication, improve accuracy, and enhance institutional 

coordination. 

3. Enhance Training for Compliance Personnel: Automation alone is insufficient without 

knowledgeable personnel. Regular training workshops should be conducted to familiarize 

compliance officers with digital platforms, updated regulatory requirements, and advanced identity-

verification tools. Training will help close the skill gap that hinders effective adoption of AML 

technology (Noriaki, 2017). 

4. Improve Data Verification and Validation Practices: Institutions should implement stricter 

internal controls for checking expired documents, mismatched information, or ownership changes. 

Automated verification such as integration with national ID databases can improve reliability and 

reduce human error. 

5. Strengthen Collaboration with Regulators: Regulatory agencies should provide clearer guidelines 

on digital AML processes, including standardized formats for electronic questionnaires and 

requirements for secure data transmission. Such guidance will reduce institutional ambiguity and 

promote better compliance outcomes across the industry. 
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