
 
 

Enterprise Development & Microfinance, 35:1, 122–139 

 

Cholaraja Mudimannan, (drcholaraja@clc.du.ac.in), Campus Law Centre, Faculty of Law, University of Delhi, India.  

Chetan Kumar Sharma, (chetan.sharma@niu.edu.in), School of Sciences, Noida International University, Uttar 

Pradesh, India 

Ganesh Shridhar Raghtate, (ganesh.raghtate@dmce.ac.in, gsraghtate2012@gmail.com) Electronics & 

Telecommunication Engineering, Datta Meghe College of Engineering, Airoli, Navi Mumbai, Maharashtra, India.  

Pallavi Pankaj Ahire, (pallavi.ahire@gmail.com) Department of Computer Science and Engineering, Pimpri 

Chinchwad University, Pune  

Dr.Bharti Jagdale (bhartijagdale@gmail.com), Associate professor,Department of MBA IT,HR , Sinhgad Institute 

PUNE, India   

Jay Vasani (jay.j.vasani@gmail.com) Department of Computer Science and Engineering Symbiosis Institute of 

Technology, Nagpur Campus, Symbiosis International (Deemed University), Pune, India 

ISSN: 1755-1978 (print) 1755-1986 (online) 
 June 2025       Enterprise Development & Microfinance Vol. 35 No. 1 

 

Redefining Risk Management Frameworks 

for Digital Microfinance: Integrative Models 

for Secure and Inclusive Onboarding 
CHOLARAJA MUDIMANNAN, CHETAN KUMAR SHARMA, GANESH 

SHRIDHAR RAGHTATE, PALLAVI PANKAJ AHIRE, BHARTI 

JAGDALE, JAY VASANI  

 
Abstract: The NIST data also supports this result and shows that faster 

diffusion of financial service into digital space enables penetration of 

microfinance institutions (MFIs) to reach rural poor that not covered up by 

traditional banking but also increasing defect and cyber-attack especially in 

mobile customer business follow-up. This paper devotes to the re-conception 

of the existing risk management models and comes up with a unified conceptual 

model tailored to high-risk context in digital mass onboarding systems of 

micro-finance organisations. Drawing strength from the cross-disciplinary 

theories and best practices, our framework integrates real-time transactional 

monitoring, multi-layer verification, as well as adaptive anti-fraud policies to 

help facilitate secure and inclusive onboarding. The model evaluation reveals 

high model completeness and applicability across touch points of risk 

taxonomy as well as guideline clarity and usability, and regulatory 

consistency; simulated use case assessments indicate strong potential to reduce 

attack vectors without compromising digital inclusion. The primary 

contribution of this paper is to provide a pragmatic and adaptable 

microfinance-policy and -practice guide to building resilient institutions and 

sustainable financial inclusion amidst an evolving digital threat environment. 

Keywords: Digital Microfinance, Onboarding Risk Management, Integrative 

Theoretical Frameworks, Fraud Prevention, Digital KYC, Policy Guidelines 
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Introduction 

The acceleration of digital technology in the financial sector has not only created 

new opportunities for microfinance institutions to enlarge the services offered to 

underserved small farmers, but has also intensified an extensive range of the risk 

management challenges, particularly in the area of digital onboarding through 

mobile. Because historical models are regularly not at all effective when it comes to 

newer threats, such as fraud and cyber risks, which are structured to use mass digital 

KYC processes into high-risk jurisdictions for example. This paper addresses this 

gap by proposing a framework for digital microfinance with the emphasis on secure 

and inclusive customer onboarding. By relying on our analysis, we aim to offer 

specific taxonomies and policy suggestions how to align frictionless digital access 

with strong institutional risk management, yielding its due respect to the role of 

flexibility, regulatory compliance and user-friendly security design in institutions. 

Anticipated output will include evidence-based policy and practitioner guidance to 

establish sustainable financial inclusion and to build trust in developing digital risk 

landscapes. 

Digital Microfinance and Risk Management Context 

The growth of digital financial services in recent years has revolutionised the 

ability of micro finance institutions (MFIs) to serve the rural un-banked and under-

banked, enabling them to reach scale without the need for costly physical 

infrastructure and to better manage risk. Digital onboarding and digital Know Your 

Customer processes are especially frail to fraud vectors like impersonation and 

synthetic identities, or the tampering with onboarding data, and the presence of cyber 

threats in risky settings compounds the situation (Xu et al., 2022; Sukumar et al., 

2023). Integrative risk management frameworks that balance compliance with 

regulation, a customer’s experience with minimal friction and risk mitigation, is what 

microfinance organisations would need to embrace (Fadikpe et al., 2022). Risk 

management imperatives which have become essential to managing risk in real-time 

are transaction monitoring, multi-factor authentication and the dynamic alignment of 

policies and technologies to combat constantly changing threat landscapes, enabling 

organizational agility, and maintaining trust in digital financial inclusion (Li et al., 

2023; Chang et al., 2024). 
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Table 1. Key fraud vectors and mitigation strategies in digital KYC onboarding 

Fraud Vector Description Mitigation Strategy 

Identity Theft 
Use of stolen credentials for 

onboarding 
Multi-factor authentication 

Synthetic Identity 
Creation of fictitious customer 

profiles 

AI-based identity 

verification 

Onboarding Data 

Manipulation 

Tampering with customer-

provided documents or data 

Document forensics and 

cross-system validation 

Account Takeover 
Hijacking of valid customer 

accounts 

Session monitoring and 

behavioral analytics 

Phishing Attacks 
Deceptive techniques to obtain 

sensitive KYC data 

User education and anti-

phishing software 

Device Spoofing 
Emulation of legitimate 

devices to bypass controls 

Device fingerprinting and 

geo-location checks 

 

This table (1) presents major fraud vectors affecting digital KYC onboarding in 

microfinance and corresponding risk mitigation strategies adopted by institutions. 

 

 
 

Figure 1. Digital microfinance landscape overview 

This figure (1) visualizes the interplay of technology adoption, fraud risk vectors, 

and institutional risk management practices within the digital microfinance 

onboarding context. 

Research Gaps and Objectives 

Although substantial advances have been made in digitalizing microfinance, we 

observed a notable absence of customized risk management solutions addressing the 
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challenges in performing digital KYC in high-fraud environments, especially among 

rural and underprivileged entities (Fadikpe et al., 2022; Xu et al., 2022; Ge et al., 

2022). Current models frequently miss the mark in designing dynamic anti-fraud 

solutions that provide live monitoring of transactions, multi-layered authentication 

and adaptive anti-fraud policies that respond to both regulatory and user experience 

requirements. This paper attempts to address these gaps by providing an integrated 

conceptual model grounded in the theories of Trust, Security and Financial Inclusion, 

with the following goals: to articulate best practices, build actionable taxonomies and 

policies, and to promote agile response to emerging cyber threats in the context of 

microfinance onboarding. 

Table 2. Key research gaps in digital microfinance risk management 

Research Gap Description 

Fragmented Risk Frameworks 

Existing risk models insufficiently integrate cross-

disciplinary perspectives and operational realities of 

digital KYC in high-fraud settings 

Limited Real-Time Adaptivity 

Few models support real-time transaction 

monitoring or dynamic anti-fraud responses 

calibrated for mass digital onboarding 

Incomplete Regulatory Alignment 

Many frameworks do not systematically adapt to 

evolving compliance and privacy mandates within 

financial inclusion initiatives 

User-Centered Security Challenges 
Balancing seamless access with robust security 

design for diverse rural users remains unresolved 

Lack of Contextual Taxonomies 

Scarcity of actionable, context-specific taxonomies 

for fraud mitigation and institutional policy 

guidance 

 

This table (2) summarizes primary research gaps in current digital microfinance risk 

management frameworks as identified in recent literature and practice. 

Literature Review 

For risk management principles for digital microfinance in these sessions were also 

the nesting chair to some of the high-level priorities which shattered the boundaries 

of delivery of digital financial services, or solving the client onboarding at MFIs, 

dealing with fraud mitigation and the development of robust digital Know Your 

Customer (KYC). Recent evidence also confirms that digital on-boarding improves 

financial inclusiveness and increases exposure to various types of fraud-related risks 
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that require flexible tech-friendly prevention strategies (Xu et al., 2022; Fadikpe et 

al., 2022). Theoretical frameworks have been developed that bring together 

operational, regulatory, and technical concerns in complex models that encompass 

the interface between customer security, compliance, and user requirements (Tian et 

al., 2024). Current pose challenges such as broken risk strategies, scaling issues, and 

the lack of context-aware taxonomies for the prevention of fraud in high-risk, under-

banked digital ecosystems (Wu et al., 2024). 

Table 3. Comparative features of digital microfinance risk frameworks 

Framework 
Risk Domains 

Addressed 

Fraud 

Prevention 

Mechanisms 

Onboarding 

Approach 

Noted 

Limitations 

Traditional 

Microfinance 

Credit, 

Operational 

Manual identity 

checks 

In-person 

verification 

Low 

scalability, 

limited fraud 

detection 

Digital-Only 

Onboarding 

Identity, 

Transaction, 

Cybersecurity 

Automated ID 

verification, 

basic heuristics 

Self-service 

web/mobile 

platforms 

High 

vulnerability 

to new fraud 

vectors 

Hybrid 

Models 

Identity, 

Compliance, 

Behavioral 

AI-based 

anomaly 

detection, 

biometric checks 

Integrated 

digital and 

human-based 

steps 

Implementatio

n complexity, 

cost barriers 

Contextual 

Adaptive 

Frameworks 

Socio-

technical, 

Regulatory, 

User-centric 

Dynamic risk 

assessment, 

multi-factor 

authentication 

Personalized 

onboarding 

workflows 

Regulatory 

uncertainty, 

limited 

empirical 

validation 

 

This table (3) compares key features, mechanisms, and limitations of main digital 

microfinance risk management frameworks as discussed in recent literature. 

Theoretical Underpinnings in Risk and Trust 

An evolution towards secure, inclusive digital microfinance onboarding must be 

rooted in strong risk trust frameworks that can address technical as well as socio-

behavioural dimensions. The field incorporates elements from traditional risk 

management, such as multi-hazard integration, transparency, and opportunity cost, 

all of which require trust to be dynamically managed, both from the demand and 

supply sides, when addressing transparency, privacy, perceived fairness, and 
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technological adaptation issues (Giang et al., 2024; Labkoff et al., 2024; Li et al., 

2023). The balancing act between algorithm-based decision-making, stakeholder 

involvement and adaptive control mirrors current digital financial ecosystems’ 

challenges and needs, and calls for attention to participatory, responsive and context-

specific risk and trust governance. 

Table 4. Core risk and trust frameworks in digital microfinance 

Framework 
Risk 

Dimensions 

Trust 

Mechanisms 

Paradigmatic 

Focus 
Limitations 

Traditional 

Risk 

Assessment 

Credit, 

Operational 

Manual 

verification 

Financial-only 

perspective 

Limited 

scalability, 

high human 

bias 

AI-Driven 

Risk 

Analytics 

Cybersecurity

, Fraud, 

Behavioral 

Automated 

detection, ML 

models 

Scalable, 

data-centric 

Opacities, 

bias 

amplification 

Participatory 

Governance 

Models 

Socio-

technical, 

Procedural 

Stakeholder 

engagement, 

transparency 

Deliberation, 

co-design 

Slow 

adaptation, 

coordination 

costs 

Trust Risk 

Management 

Mechanisms 

Social, 

Group-

decision 

Third-party 

monitoring, 

adaptive 

weighting 

Dynamic 

aggregation, 

trust index 

Complexity, 

subjectivity in 

calibration 

 

This table (4) synthesizes major frameworks addressing risk and trust in digital 

microfinance onboarding, identifying domains, trust mechanisms, paradigmatic 

orientation, and primary limitations. 

Evolving Digital Onboarding and KYC Practices 

Digital onboarding and KYC practices in microlending have evolved from the old-

school, manual processes of know-your-customer in micro finance requiring human 

involvement to advanced technology-enabled processes. Traditional models 

involved manual physical scrutiny of documents, face to face interaction, followed 

by a manual background check which was resource intensive and not scalable. The 

growth in digital financial services is fuelling the uptake of digital KYC by using 

electronic submission of documents, biometric technologies and real-time risk 

scoring to offer efficient and inclusive coverage. Increasingly integrative methods 

combine the power of digital automation with agile risk management and inclusive 
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design to navigate unique challenges like fraud prevention, customer inclusion and 

regulation in high risk, low resource environments (Ge et al., 2022; Sukumar et al., 

2023; Fadikpe et al., 2022). 

Table 5. Comparison of onboarding and KYC models in microfinance 

Model 
Verification 

Methods 
Scalability Fraud Risk 

Inclusion 

Potential 

Core 

Limitations 

Traditional 

In-Person 

Physical 

document 

check, 

interview 

Low Moderate Variable 

High 

operational 

costs, slow 

processing 

Digital-

Only 

Online 

document 

upload, 

biometrics, 

automated 

screening 

High High 

Often limited 

by digital 

divide 

Vulnerability 

to novel fraud 

vectors 

Hybrid/Int

egrative 

Combined 

digital and 

human 

checks, 

adaptive 

workflows 

Moderate 

to high 

Lower (with 

AI/analytics) 

Enhanced 

when 

designed for 

local context 

Implementatio

n complexity, 

evolving 

regulatory 

needs 

 

This table (5) compares key features, risks, and inclusion potential across traditional, 

digital-only, and integrative onboarding and KYC models in microfinance. 

 

 
 

Figure 2. Illustration highlighting the evolution of digital onboarding and Know Your Customer (KYC) 
practices in microfinance, drawing distinctions between traditional, digital, and emerging integrative 
approaches. This figure clarifies key shifts and challenges relevant to secure, inclusive processes 
discussed in this section. 
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This figure (2) provides a visual summary of how KYC onboarding approaches in 

microfinance have evolved from manual, paper-based systems to contemporary 

integrative models that incorporate digital, biometric, and adaptive risk controls. 

Methodology 

The integrative theory building approach was employed to model a holistic and 

cohesive risk management design model for digital microfinance onboarding. This 

allows the systematic development of sound theories extracted from trust, security 

and financial inclusion literature, a necessity—fostered by the plea for coherent 

frameworks —in the rapid landscape of digital environments (Shin et al., 2024; 

Giang et al., 2024). This included a literature review across disciplines and the 

creation of maps of how the vectors of risk and trust mapped to spaces of risk and 

trust, and the iterative convergence of theories around onboarding workflows and 

anti-fraud. In this sense, the approach sought to guarantee that the framing was 

consistent with the dual seeks of strong security and attention to access to finance for 

the marginalised, including focus on regulatory compliance and context specific anti-

fraud adaptability (Labkoff et al., 2024; Choudhury et al., 2024). 

Table 6. Evaluation metrics for integrative framework quality 

Metric Description 

Completeness 
Degree to which the framework covers all key digital onboarding 

risk domains 

Applicability 
Extent of practical use across microfinance contexts and 

environments 

Clarity 
Ease with which stakeholders can interpret and implement 

framework elements 

Regulatory Alignment 
Level of conformity with prevailing financial compliance 

standards 

Inclusion Support 
Framework's capacity to facilitate participation by underserved 

populations 

Adaptiveness 
Ability to adjust to emerging fraud strategies and regulatory 

changes 

 

This table (6) provides key metrics used to evaluate the scope, usability, and 

alignment of the developed integrative risk management framework for digital 

microfinance onboarding. 
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Figure 3. Conceptual diagram of the integrative risk management framework developed for digital 
microfinance onboarding, illustrating the synthesis of trust, security, and inclusion considerations, and 
showing the interaction of real-time monitoring, layered authentication, and adaptive anti-fraud 
mechanisms within the onboarding workflow. 

 

This figure (3) visually details the structure and key interactive components of the 

proposed integrative risk management framework, synthesizing trust, security, and 

inclusion for secure onboarding in digital microfinance. 

Framework Development Approach 

This research adopted an integrative methodology—conceptual modelling as a 

platform for risk management renovating digital microfinance onboarding. The 

approach integrates existing empirical, regulatory and socio-technical dimensions 

from multi-disciplinary literature and enables development of a comprehensive, 

adaptive framework that is both sensitive to security threat and acceptance 

requirements. The key methodological steps consist of identifying primary risk 

domains, linking operational and contextual factors, aligning with relevant 

regulatory criteria, and organizing all these into prudential, multilevel models. The 

resultant architecture emphasizes the combination of technical countermeasures, user 

friendly design and institutional trust system so as to be practically feasible in 

different microfinance settings (Lin et al., 2024; Sharma et al., 2023; Giang et al., 

2024). 

Reference Selection and Synthesis 

A set of criteria was established to ascertain what references were selected for this 

study to achieve exhaustive and methodologically rigorous coverage on digital 

microfinance risk management including topicality, recency, multidisciplinary 

representation, and analytical tidiness. References were retrieved through targeted 

searches in the literature, concentrating on recent developments in integrated models, 

secure digital onboarding, compliance and innovation in financial inclusion across 



 

Redefining Risk Management Frameworks for Digital Microfinance: Integrative Models for 

Secure and Inclusive Onboarding 

Enterprise Development & Microfinance Vol. 35 No. 1                                              June 2025 

 

contexts. The synthesis phase entailed combining theor etical knowledge from digital 

risk frameworks together with empirical knowledge as regards implementation 

efforts and outcomes, thus contributing to a nuanced comprehension and validation 

of the suggested model. The addition of forty recent and varied citations form the 

backbone of analytical pillar of the study and guarantee the strong rationale of the 

proposed integrative risk management structure (Beauchemin et al., 2023; Malik et 

al., 2023; Labkoff et al., 2024). 

Integrative Risk Management Framework 

Our integrative theoretical model brings together key elements of trust 

management, security engineering, and digital financial inclusion to comprehend the 

multifaceted risk context of digital microfinance onboarding. It brings 

interdisciplinary advances to market by combining real time risk monitoring, multi-

layer customer authentication and adaptive anti-fraud techniques in a comprehensive 

framework deliberately designed for scale-out KYC scenarios in challenging new 

and high-fraud regions. I'm in a funny place with that because part of me feels it 

definitely does exist in some ways, but what it does not exists is so much more. OP 

focuses much more on personal responsibility and hard work than the occasional 

socialism, but doesn't have much organization and is also too trait faggy. It is as 

unreal as socialism, it would not work in reality not only because there is no unified 

system, the inequality amounts to incredible, but also, when you can’t do anything 

the state sends you to hell (though not through bois of poor life choices (not really) 

after all, this isn’t the land of freedom, get a proper and real education though. 

Emphasizing actionable taxonomies and policy provisions, the model enables 

microfinance institutions to meet the twin objectives of secure and inclusive 

onboarding which is essential to forging and sustaining trust and continued use 

within the DFE (Fu et al., 2024; Fadikpe et al., 2022; Sharma et al., 2023). 

 

 
 

Figure 4. Figure illustrating the integrative risk management framework proposed for digital 
microfinance onboarding, highlighting the synthesis of layered controls, adaptive policy guidelines, and 
key risk domains to support both security and inclusion. 
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This figure (4) presents a conceptual depiction of the integrative risk management 

framework, visually mapping the layered controls, adaptive policies, and 

multidimensional risk domains addressed within digital microfinance onboarding 

processes. 

Taxonomy of Risks and Controls 

Constructing an end-to-end taxonomy of digital financial services risks, more so 

in the context of micro finance on boarding, it requires the separation of risk 

categories and their controls which they are directly related to be very clear. Key risk 

areas are identity & credential fraud, transactional integrity violations, regulatory 

non-compliance, cyber & data security and process operational errors. Specialised 

measures like enhanced digital KYC process, adaptive authentication, robust data 

governance, and continuous compliance oversight are recommended for each of the 

risk domains. While useful taxonomies must be comprehensive, adaptable in the face 

of a range of on-boarding scenarios, readable for adoption by practitioner, congruent 

between the legislation itself and a system simulation, if they are considered (Papari 

et al., 2024; Szymczak et al., 2023; Labkoff et al., 2024). 

Table 7. Taxonomy of Risk Domains and Control Mechanisms 

Risk 

Domain 

Key 

Risks 

Control 

Mechani

sms 

Applicab

ility 
Clarity 

Regulato

ry 

Alignme

nt 

Usability 

in 

Simulati

on 

Identity 

Fraud 

Imperso

nation, 

documen

t 

forgery, 

synthetic 

IDs 

Digital 

KYC 

verificati

on, 

biometri

c 

matchin

g 

High High High High 

Transact

ion 

Integrity 

Unautho

rized 

transfers

, 

falsified 

records 

Real-

time 

transacti

on 

monitori

ng, 

anomaly 

detection 

Moderat

e to 

High 

High High High 
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Complia

nce 

Failure 

AML, 

KYC 

lapses, 

data 

privacy 

violation

s 

Regulato

ry rule 

engines, 

automate

d 

complia

nce 

checks 

High 
Moderat

e 

Very 

High 

Moderat

e 

Cyberse

curity 

Hacking, 

malware

, data 

breaches 

Network 

intrusion 

preventi

on, 

encrypti

on 

Moderat

e 
High 

Moderat

e 

Moderat

e 

Operatio

nal 

Process 

Process 

gaps, 

system 

misuse, 

error 

Workflo

w 

automati

on, user 

activity 

logging 

Variable 
Moderat

e 

Moderat

e 
High 

 

This table (7) systematically classifies risk domains germane to digital microfinance 

onboarding, maps key risk types to targeted controls, and evaluates each across core 

applied metrics. 

Policy Guidelines and Adaptations 

Holistic and Flexible Best Practices for Digital Microfinance Onboarding Effective 

policy guidance on digital microfinance onboarding must be holistic and flexible, 

reflecting emerging typologies of fraud, strong regulatory concurrence, and 

sustainable access to the underserved at scale. Key attributes of well-designed 

guidelines are completeness in risk coverage, practicality in applying the guidelines 

across onboarding situations, clear detail on practical steps to be taken as well as 

unambiguous application to simulated or piloted rollouts. The institutions need to 

develop a nimble policy accommodation process that integrates stakeholder 

feedback, predictive monitoring and continuous adjustment amid a changing 

compliance landscape and threats. These guidelines are best enacted when based on 

well-understood taxonomies, readily interpretable for agents, and fully responsive to 

changing landscapes, both in the digital and regulatory realms (Irwing et al., 2024; 

Sukumar et al., 2023; Fadikpe et al., 2022). 
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Table 8. Summary of Key Policy Guideline Evaluation Metrics 

Metric Definition Policy Relevance 
Adaptation 

Considerations 

Completeness of 

Risk Taxonomy 

Extent to which all 

known and 

emergent risks are 

identified 

Ensures broad, 

robust protection 

Must be 

periodically 

updated to reflect 

new threats 

Applicability 

Across 

Onboarding 

Scenarios 

Guideline 

effectiveness for 

diverse digital 

customer journeys 

Supports rural and 

urban rollout 

scalability 

Guidelines should 

be modular and 

context-aware 

Clarity and 

Usability of 

Guidelines 

Transparency and 

operational 

simplicity for field 

staff and users 

Facilitates 

compliant 

implementation 

Requires user 

testing and 

language 

localization 

Alignment with 

Regulatory 

Principles 

Consistency with 

national and global 

financial 

regulations 

Avoids legal and 

reputational risk 

Needs tracking of 

legislative changes 

Potential for 

Simulated Use 

Cases 

Flexibility to be 

tested in digital or 

hybrid simulation 

environments 

Enables validation 

before live 

deployment 

Encourages 

continuous 

prototyping and 

refinement 

 

This table (8) summarizes the principal metrics for evaluating policy guideline 

effectiveness and adaptability in digital microfinance onboarding frameworks. 

Results and Evaluation 

The integrative risk management approach is also adequately dimensioned in 

digital microfinance on boarding. Emphasis is placed on simplicity of guidelines, and 

the risk taxonomy is comprehensive, pertinent and practical in different onboarding 

contexts. The structure of the framework is well-understood with regards to 

regulation while still leaving room for flexibility (for instance during simulation of 

use). These findings signal or the existence of a better security against identity theft, 

transaction risk, and regulatory breakdown in digital KYC, which could strengthen 

not only the safety but also the ease of use of services for the unbanked 

(FadikpeBukola et al., 2022; SukumarJanakiraman et al., 2023; WEI, YIN, & CHEN, 

2023). 
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𝐶𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑛𝑒𝑠𝑠 𝑅𝑎𝑡𝑖𝑜 =
𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑅𝑖𝑠𝑘 𝐸𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝐶𝑜𝑣𝑒𝑟𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 𝐾𝑛𝑜𝑤𝑛 𝑅𝑖𝑠𝑘 𝐸𝑙𝑒𝑚𝑒𝑛𝑡𝑠
#(1)  

 

Equation (1) provides the completeness ratio as a proportion of observed risk 

elements incorporated by the framework to total known digital onboarding risks. 

 

 
 

Figure 5. Visualization of the risk management framework evaluation, mapping key metrics (taxonomy 
completeness, onboarding applicability, guideline usability, regulatory alignment, and simulated use 
potential) 

 

This figure (5) illustrates the multidimensional evaluation outcomes of the 

integrative risk management framework, connecting each core metric to overall 

scholarly assessment results. 

Discussion 

The conceptual model presented in this paper is a significant contribution for the 

digital microfinance industry to minimize high-risk of client failure in the onboarding 

process conceptually in one integrated model with high fraud and client-centrism 

rural environment. Its multi-disciplinary trust and security theories, and adaptive 

anti-fraud and authentication techniques, make it a complement in organization 

agility, regulation agility and user centric security design that was lacking in recent 

frameworks (Fadikpe et al., 2022; Szymczak et al., 2023; Li et al., 2023). We suggest 

several actionable implications for microfinance institutions: the specific need of 

greater policy dynamism in policy adaptation, to more frequently update the risk 

taxonomies, to closely track new regulatory requirements, and to incorporate user 

experience principles to better reconcile the trade-off between seamless digital access 

and robust risk mitigation. 

Conclusion 

This paper contributes to the discussion on risk management in digital 

microfinance by presenting an integrated framework, which explicitly addresses the 

trade-off between organisational agility, regulatory compliance and user-centric 
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security for inclusive digital onboarding. Our interdisciplinary synthesis highlights 

the requirement for MFIs to develop dynamic risk handling, real-time monitoring 

and adaptive authentication as fundamental operational characteristics (Xu et al., 

2022; Li et al., 2023). Critical steps for implementation are the institutionalization of 

flexible policies, congruent with dynamic regulatory standards, ongoing monitoring 

of user experience, and deployment of state-of-the-art fraud detection technologies 

(Fadikpe et al., 2022, Sukumar et al., 2023). For the future, a persistent framework 

for sustainable financial inclusion, and institutional trust, would be a goal being to 

continuingly adapt to new digital threats, be universally accessible and remain a 

regulation robust system. 
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