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Abstract: The Loan Origination System (LOS) has become a key infrastructure in Indonesia’s digital mortgage
lending ecosystem, where technological innovation increasingly intersects with regulatory governance. This
study examines LOS through an integrated perspective that bridges information systems architecture and
legal-regulatory frameworks. Using a qualitative normative-analytical approach grounded in systematic
document analysis (2021-2026) and thematic synthesis, the research identifies a triple-layer compliance gap:
a regulatory gap in technical specification, an implementation gap between regulatory intent and system
design, and a legal defensibility gap concerning evidentiary robustness. The study proposes a conceptual
legal-by-design framework integrating technical security, regulatory alignment, and evidentiary
considerations within a unified architectural model. Rather than offering a validated industry standard, the
framework serves as an analytical proposal to inform future empirical research and institutional system
development.
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1. Introduction

Digital transformation has repositioned the Loan Origination System (LOS) as the core
infrastructure of mortgage lending (Kredit Pemilikan Rumah/KPR) in Indonesia. Modern LOS
platforms automate the loan lifecycle from application and credit scoring to approval and
disbursement while increasingly integrating artificial intelligence, machine learning—based risk
assessment, and real-time connectivity with OJK’s Financial Information Service System
(SLIK) (Sudianjaya & Yuhana, 2024) [1]. These developments mark a shift toward highly
automated digital credit ecosystems. However, technological acceleration has outpaced
regulatory harmonization. Information systems scholarship emphasizes architectural efficiency
and analytics robustness [2], whereas legal frameworks impose obligations under Law No. 27
of 2022 on Personal Data Protection, the Electronic Information and Transactions Law (Law
No. 11 of 2008 as amended by Law No. 19 of 2016), and OJK Regulation No. 11/POJK.03/2022
on banking IT governance. Prior research in digital lending environments has identified
emerging tensions between innovation and regulatory safeguards, particularly concerning
borrower data protection [3].

Recent regulatory reforms such as OJK Regulation No. 40 of 2024 and OJK Circular Letter No.
19/SEOJK.06/2023 strengthen real-time integration and e-KYC requirements, while the full
enforcement of the Personal Data Protection Law institutionalizes privacy-by-design principles.
Yet evidence suggests that not all LOS implementations fully operationalize immutable audit
trail requirements under Article 18(3) of OJK Regulation No. 11/2022, potentially weakening
the evidentiary standing of digital credit transactions [4]. Additional uncertainty arises from the
uneven adoption of accredited Electronic Certification Providers (PSrE), despite the formal
recognition of electronic signatures under Article 11 of the Electronic Information and
Transactions Law [5]. Supreme Court Decision No. 1234K/Pdt/2022 further underscores that
admissibility of electronic evidence depends on demonstrable integrity and traceability.
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This paper addresses these tensions by examining LOS through an integrated analytical
perspective that bridges system architecture and regulatory governance. Drawing on regulatory
document analysis (2021-2026), recent academic literature, and thematic gap analysis, the
study proposes a conceptual triple-layer compliance model encompassing technical security,
regulatory alignment, and legal defensibility. Rather than presenting a validated industry
solution, the framework is offered as an analytical proposal to inform future empirical inquiry
and institutional system design.

2. Literature Review

2.1 Conceptualizing the Loan Origination System in Information Systems Scholarship
Within information systems scholarship, the LOS has evolved from a back-office processing
application into a strategic digital infrastructure shaping institutional competitiveness in
financial services. Contemporary LOS platforms operate as integrated ecosystems automating
the full lending lifecycle from digital onboarding and underwriting to approval and
disbursement within real-time interconnected environments [6].

The technological development of LOS may be broadly categorized into three phases. First-
generation systems (pre-2020) relied on fragmented modules that frequently generated data
silos and inconsistent risk evaluation [2]. Second-generation systems (2020-2022) introduced
partial integration with OJK’s SLIK database and basic electronic Know-Your-Customer (e-
KYC) functions supported by OCR, although critical verification processes often remained
semi-manual [1]. Third-generation architectures (2023—present) incorporate artificial
intelligence (Al) and machine learning (ML)—driven credit scoring, real-time API connectivity
with regulatory infrastructures such as SLIK 2.0 and Pusdafil, and emerging blockchain-based
mechanisms intended to enhance audit traceability [7].

Modern LOS architectures typically adopt microservices-based frameworks that enable
modular scalability and resilience. Core functional components identified in recent studies
include digital onboarding with liveness detection, data-driven credit engines integrating
conventional and alternative datasets, workflow orchestration modules, encrypted document
vaults, and compliance engines capable of automated regulatory checks [2], [6]. Empirical
research associates digital LOS implementation with increased efficiency and improved credit
governance outcomes [1], [8], [9], [10]. Nevertheless, several studies caution that fully
immutable logging mechanisms are not yet consistently implemented, potentially exposing
institutions to integrity and legal risks [1].

2.2 OJK’s Regulatory Framework for Financial Technology and Housing Credit
Indonesia’s regulatory framework governing digital lending operates across three interrelated
domains: banking IT governance, fintech lending regulation, and cross-sectoral legal standards.
OJK Regulation No. 11/POJK.03/2022 establishes the principal governance framework for IT
implementation within commercial banks. Articles 16—20 mandate encryption standards, access
control, and disaster recovery measures, while Article 18(3) requires immutable and user-
traceable audit trails. Although normatively explicit, the regulation does not prescribe specific
technological mechanisms, leaving flexibility in implementation. Existing analyses suggest that
tamper-resistant logging such as blockchain-based or write-once-read-many (WORM) storage
has not yet become standardized practice across the industry, indicating potential divergence
between regulatory mandate and technological readiness. OJK Regulation No.
40/POJK.05/2024 further reshapes the digital lending landscape by strengthening e-KYC
requirements in conjunction with OJK Circular Letter No. 19/SEOJK.06/2023, mandating
active liveness detection aligned with ISO/IEC 30107 standards. The regulation also requires
real-time integration with the Fintech Lending Data Center (Pusdafil), increasing architectural
demands for API interoperability and system security [4].
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Cross-sectoral legislation significantly influences LOS architecture. Law No. 27 of 2022 on
Personal Data Protection institutionalizes purpose limitation and transparency principles,
requiring granular consent management mechanisms. Concurrently, the Electronic Information
and Transactions Law (Law No. 11 of 2008 as amended by Law No. 19 of 2016) affirms the
binding legal force of electronic signatures subject to requirements of authenticity, integrity,
and exclusive control, thereby implying the use of certified Electronic Certification Providers
(PSrE) rather than informal clickwrap mechanisms [11]. Collectively, these regulatory
instruments form a multilayered compliance environment directly shaping digital mortgage
system design.

2.3 Mortgage Documentation Standards and Digital Legal Validity

Mortgage lending in Indonesia remains anchored in prudential documentation standards
derived from Bank Indonesia Circular Letter No. 12/38/DPNP of 2010, requiring borrower
identification, financial capacity documentation, collateral certification, and insurance
coverage. The digital transformation of these processes raises complex questions of legal
validity. Ministerial Regulation of Agrarian Affairs/National Land Agency No. 1 of 2021
recognizes electronic land certificates as legally equivalent to physical certificates when
verified through official systems. However, publicly documented API-level integration
between banking LOS platforms and ATR/BPN verification systems remains limited,
suggesting that semi-manual verification procedures may persist in practice.

While electronic signatures are legally recognized under Article 11 of the Electronic
Information and Transactions Law, enforceability depends on compliance with certified
provider requirements. Moreover, in transactions requiring authentic deeds particularly the Sale
and Purchase Deed (Akta Jual Beli/AJB) Law No. 2 of 2014 on the Notary Profession continues
to require in-person execution before authorized officials. Consequently, mortgage origination
frequently operates under hybrid models combining digital processing with physical execution,
limiting the realization of fully end-to-end digital transformation.

2.4 Research Gap: Bridging Architecture and Legal Defensibility

The literature on LOS remains divided between technical optimization studies and normative
regulatory analyses. Information systems research focuses on architectural performance and
predictive analytics [1], [6], whereas legal scholarship examines regulatory compliance and
transaction validity [12]. Few studies systematically integrate these perspectives within a single
analytical framework. Normative analyses of fintech regulation [4] demonstrate substantial
consolidation of Indonesia’s digital finance framework, yet they seldom address the
architectural harmonization challenges arising from overlapping regulatory regimes banking IT
governance, fintech-specific regulation, and personal data protection law. Tensions become
particularly visible in the interaction between purpose limitation under the Personal Data
Protection Law and Al-driven credit scoring models dependent on expansive datasets.

This intersection between regulatory obligation and system architecture constitutes the central
research gap addressed in this study. By integrating technical compliance and legal defensibility
within a unified analytical lens, the present research seeks to extend existing scholarship beyond
isolated doctrinal or engineering approaches and toward a structurally coherent evaluation of
digital mortgage systems.

3. Methods

3.1 Research Design

This study adopts a qualitative normative-analytical approach grounded in systematic document
analysis and thematic synthesis. Rather than conducting empirical measurement or institutional
auditing, the research examines the structural relationship between LOS architecture and
Indonesia’s evolving regulatory framework. The analysis integrates perspectives from
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information systems and financial law, treating LOS as a socio-technical infrastructure
operating within a regulated financial ecosystem. The objective is conceptual clarification and
structural gap identification rather than statistical generalization. The resulting framework
should therefore be interpreted as a theoretically grounded proposal intended to inform future
empirical inquiry, not as a validated industry-wide model.

3.2 Data Sources
The study relies exclusively on documentary materials published between January 2021 and
February 2026, grouped into three categories:

(1) Regulatory and Legal Documents

Primary materials were obtained from official repositories, including JDIH OJK and JDIHN,
as well as relevant ministerial portals. These documents include OJK Regulations (POJK), OJK
Circular Letters, statutory instruments governing personal data protection and electronic
transactions, and ministerial regulations concerning electronic certificates and land
administration. Revoked or non-relevant instruments were excluded to maintain doctrinal
focus. The regulatory materials reviewed are summarized in Table 1.

Table 1. Regulatory and Legal Documents Reviewed in This Study (2021-2026)

Category Source Repository Scope of Review
OJK Regulations Banking IT governance, fintech lending, audit trail
JDIH OJK o
(POJK) obligations
OJK Circular IDIH OJK e-KYC, supervisory standards, cooling-off
Letters requirements
Statutory Personal Data Protection Law, Electronic Information
JDIHN )
Instruments and Transactions Law
Mlmste_rlal Official Ministry Portals Electronic certificates, land administration
Regulations

Public institutional

Industry Guidelines publications

Digital mortgage origination and compliance guidance

(2) Academic Literature

Peer-reviewed articles were identified through searches in Scopus, IEEE Xplore, Google
Scholar, and Garuda using keywords such as “loan origination system,” “digital lending,”
“electronic signature,” and “regulatory compliance.” Inclusion criteria were limited to
publications (2021-2026) addressing digital lending architecture, regulatory governance, or
legal validity within Indonesia or comparable ASEAN contexts. Non-peer-reviewed and
promotional materials were excluded.

(3) Industry and Technical Standards

Selected technical standards including ISO/IEC 27001:2022, digital mortgage guidelines, and
electronic certification frameworks were examined as normative reference points. These
materials were not treated as empirical evidence but as technical benchmarks to contextualize
regulatory interpretation.

3.3 Analytical Procedure

Analysis proceeded in three structured stages.

Stage 1: Regulatory Mapping. Each regulatory instrument particularly those issued by
Otoritas Jasa Keuangan was systematically examined to identify the scope of obligation (such
as audit trails, electronic know-your-customer (e-KYC), and consent requirements), its
normative character (mandatory or advisory), the degree of technical specificity, and any cross-
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references to other regulatory regimes. This stage aimed to assess the structural coherence and
internal consistency of digital credit regulations, especially in relation to LOS architecture.

Stage 2: Comparative Standards Analysis. A requirement-mapping comparison was
conducted across three domains: (1) conventional mortgage documentation standards, (2)
digital lending guidelines, and (3) statutory requirements governing electronic transactions and
data protection. The comparative focus centered on documentation validity, identity
verification mechanisms, and logging or audit-trail obligations. The objective was to evaluate
the extent to which formal legal mandates align with system architecture models and
operational design principles in digital lending environments.

Stage 3: Thematic Synthesis. The findings were integrated through iterative thematic
synthesis informed by directed content analysis. Four principal analytical themes emerged: (1)
technical architecture and regulatory compliance, (2) legal validity of digital mortgage
documentation, (3) data protection and consent governance, and (4) evidentiary robustness in
dispute contexts. These themes structured the interpretative analysis and provided the
foundation for the subsequent regulatory gap assessment.

Table 2. Thematic Categories Used in Document Analysis

Thematic Area Conceptual Focus llustrative LOS Dimension
Technical System design and structural Microservices, API integration, logging
Architecture integrity design
Data Governance Lawful data processing principles Consent management, purpose limitation
Legal Validity Conditions of enforceability Certified electronic signatures

Coherence with

Regulatory Alignment regulatory Reporting and IT governance obligations

mandates

Evidentiary Capacity to withstand judicial
Robustness scrutiny

These categories function as qualitative analytical lenses rather than quantitative coding
instruments.

Tamper-evident logs, metadata traceability

3.4 Triple-Layer Gap Analysis Framework
Building on the thematic synthesis, the study applies a conceptual triple-layer gap framework
to evaluate structural tensions in LOS implementation.

Table 3. Analytical Framework for Triple-Layer Compliance Assessment

Dimension Guiding Question Analytical Focus

Do regulations provide sufficient Normative precision and technical
Regulatory Gap . . .

operational clarity? guidance

. Do LOS architectures reflect regulatory Comparative interpretative

Implementation Gap . .

intent? alignment
Legal Defensibility Can digital transactions meet evidentiary . . -
Gap standards? Integrity, authenticity, traceability

The framework provides a structured qualitative lens integrating regulatory, architectural, and
evidentiary dimensions. It does not employ numerical scoring.

3.5 Framework Development and Expert Consultation

The proposed LOS compliance framework was developed through iterative refinement based
on the gap analysis. Informal expert consultation with academics and practitioners was
conducted to assess conceptual coherence and practical plausibility. These consultations were
exploratory and do not constitute formal validation.
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3.6 Limitations

This study is limited to publicly available documents and literature. It does not include direct
institutional audits or empirical compliance measurement. The jurisdictional focus on Indonesia
further limits generalizability. Future research should incorporate case studies and system-level
evaluations to assess operational applicability.

4. Results and Discussion

4.1 Regulatory Analysis of LOS: Normative Coherence and Technical Fragmentation
Analysis of 17 regulatory instruments (2021-2026) reveals a structural paradox in Indonesia’s
governance of Loan Origination Systems (LOS): strong normative coherence at the level of
legal principles, yet technical fragmentation at the implementation level. Core instruments
POJK 11/2022, POJK 40/2024, and Law No. 27/2022 on Personal Data Protection (PDP) align
around three foundational principles: (1) protection of customer data, (2) transparency in credit
decision-making, and (3) accountability through traceable audit trails. However, operational
tensions emerge when these principles are translated into technical architecture. Three principal
areas of regulatory friction are identified:

Data Minimization vs. Alternative Data Usage.

The PDP Law (Art. 20(1)) restricts data processing to specific purposes, while POJK 40/2024
implicitly encourages alternative data usage for credit scoring. POJK 11/2022 does not
explicitly address minimization in banking IT governance. This divergence creates tension
between predictive optimization and strict purpose limitation.

Immutability vs. Reversible Transaction States.

POJK 11/2022 (Art. 18) mandates immutable audit trails, whereas POJK 40/2024 introduces a
1x24-hour cooling-off period. Simultaneously, the PDP Law allows consent withdrawal. These
provisions require architectural differentiation between immutable historical logs and
temporarily reversible transaction states an engineering distinction not consistently
implemented.

e-KYC Technical Standards.

POJK 40/2024 requires active liveness detection aligned with ISO/IEC 30107. The PDP Law
mandates accurate identity verification but does not reference technical standards. This reflects
limited formal harmonization between statutory norms and technical specifications. A central
issue lies in Article 18(3) of POJK 11/2022, which mandates immutable audit trails without
prescribing technical mechanisms (e.g., blockchain, WORM storage, or cryptographic
controls). The absence of technical specification permits interpretive flexibility. In practice,
conventional relational databases technically modifiable under elevated privileges remain in
use. From an evidentiary perspective, integrity is a prerequisite for admissibility. Normative
clarity without technical precision may therefore expose institutions to evidentiary vulnerability
if transaction authenticity is challenged.

4.2 Integrating Information Systems and Legal Perspectives: Legal Validity of Digital
Mortgage Documentation

Comparative analysis of three documentation regimes Bl Circular Letter No. 12/38/DPNP
(2010), AFTECH (2024) Digital Mortgage Guidelines, and ISO/IEC 27001:2022 reveals
misalignment between conventional documentation standards and digital implementation
models. Three categories illustrate this tension:

1) Digital Land Certificates
Ministerial Regulation No. 7/2016 recognizes electronic land certificates as legally equivalent,
provided verification occurs through official systems. However, systematic API-level
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integration between LOS platforms and ATR/BPN databases is not widely documented. Semi-
manual verification methods (e.g., portal screenshots) remain observable, creating technical
susceptibility to manipulation and potential title fraud risks.

2) Digital Credit Agreements

Article 11 of the Electronic Information and Transactions Law establishes four cumulative
conditions for legally binding electronic signatures, reinforced by Government Regulation No.
71/2019 requiring certified providers (PSrE). Integration of certified services (e.g., PrivyID,
VIDA) is not universal. Some LOS platforms rely on clickwrap or uncertified biometric
signatures, which may weaken non-repudiation and evidentiary strength if challenged.

3) Deed of Sale and Purchase (AJB)

The AJB remains subject to in-person execution before a PPAT under notarial and land law
frameworks. This statutory requirement prevents full end-to-end digitalization of mortgage
origination. Digitally signed preliminary agreements may hold evidentiary value but do not
replace the authentic deed requirement. Collectively, these findings demonstrate that legal
validity in digital mortgage transactions depends on cross-regulatory coherence rather than
single-regime compliance. Much of the information systems literature emphasizes efficiency
and security, while cross-regime legal alignment remains underexplored.

4.3 The Triple-Layer Compliance Gap in LOS Implementation

Application of the three-dimensional gap analysis framework regulatory gap, implementation
gap, and legal defensibility gap reveals three interrelated layers of vulnerability that may
undermine the legal robustness of Loan Origination Systems.

LAYER 1: REGULATORY GAP
(Regulatory Gap)
e POJK 11/2022 Article 18: Audit trail immutability requirement
e Limited technical specification regarding implementation mechanisms
e |SO/IEC 27001:2022 does not explicitly regulate immutability structures

—» Potential ambiguity in technical operationalization

LAYER 2: IMPLEMENTATION GAP
(Implementation Gap)
e Conventional database architectures may not inherently ensure immutability

e Emerging adoption of tamper-evident or blockchain-based logging models
— Possible divergence between regulatory intent and system design

LAYER 3: LEGAL DEFENSIBILITY GAP
(Legal Defensibility Gap)
e Supreme Court Decision No. 1234 K/Pdt/2022: digital evidence must ensure
integrity
e Evidentiary standards emphasize authenticity and traceability

—> Potential legal vulnerability if structural safeguards are insufficient

Figure 1. Triple-Layer Compliance Gap in the Architecture of the LOS

Particular attention to the third layer, the legal defensibility gap, exposes systemic risks that
remain underexplored in information systems scholarship. In digital credit disputes, evidentiary
rejection may stem not from factual inaccuracies in transaction data, but from the inability to
demonstrate the integrity of electronic records. Judicial scrutiny frequently focuses on whether
logging mechanisms are tamper-evident and capable of preserving the authenticity and
completeness of digital evidence. Where systems lack cryptographically verifiable logging
structures, the admissibility of electronic records may become vulnerable under judicial review.
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This observation aligns with evidentiary principles embedded in the Electronic Information and
Transactions Law, which require digital information to satisfy integrity and reliability standards
when challenged in court. Legal scholarship on fintech governance further indicates that
inconsistencies in metadata or system logs are typically uncovered through digital forensic
audits rather than conventional internal monitoring mechanisms. In other words, vulnerability
often becomes visible only when subjected to adversarial examination.

Existing studies on data protection in Indonesian digital transactions similarly highlight
limitations in evidentiary safeguards, particularly concerning the demonstrable integrity of
stored data. The emerging dimension, however, extends beyond privacy violations. Legal
exposure may also arise from a system’s inability to substantiate transactional integrity under
forensic review. As Al-based credit scoring becomes increasingly sophisticated [17], [18], the
demand for comprehensive audit trails grows correspondingly not only to validate transaction
authenticity but also to demonstrate procedural transparency and algorithmic accountability.
Yet, such forensic-oriented logging requirements remain largely underarticulated in current
OJK regulations.

4.4 An Integrated Framework: Toward a Legal-by-Design Architecture for LOS

The preceding analysis indicates that vulnerabilities in Loan Origination System (LOS)
implementation arise not from isolated technological or regulatory weaknesses, but from
structural misalignment between normative mandates, architectural design, and evidentiary
standards. To address this tension, this study proposes an Integrated LOS Compliance
Framework grounded in the principle of legal-by-design, whereby regulatory obligations and
evidentiary considerations are embedded at the architectural level rather than treated as post
hoc compliance requirements. The framework is conceptual, derived from document synthesis
and thematic integration. The structural configuration of the proposed architecture is illustrated
in Figure 2.

LAYER 3: LEGAL DEFENSIBILITY
(Pertahanan Hukum)
e Certified e-signature (PSrE accredited)
e Tamper-evident audit trail mechanisms (e.g., hybrid blockchain models)

® Legal metadata: timestamp integrity, chain of custody

—> INTERPRETATIVE ALIGNMENT
Supports evidentiary integrity requirements reflected in judicial standards

LAYER 2: REGULATORY ALIGNMENT
B 3 (Kepatuhan Regulasi)
e Real-time SLIK API integration (POJK 11/2022)
e Granular consent governance (UU PDP 27/2022)
e Cooling-off period implementation logic (POJK 40/2024)

—> CONCEPTUAL CONSISTENCY

Reflects structural translation of regulatory intent irnto system design

LAYER 1: TECHNICAL SECURITY
(Keamanan Teknis)
e End-to-end encryption (AES-256)
e Identity verification mechanisms aligned with ISO/IEC standards

® Microservices architecture with controlled APl gateway

——> ARCHITECTURAL FOUNDATION —

—> Provides technical baseline supporting regulatory and exividentiary objectives

——> ARCHITECTURAL FOUNDATION

—> Provides technical baseline supporting regulatory and evidentiary objectives

Figure 2. Conceptual Legal-by-Design Architecture for Loan Origination Systems
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As depicted in Figure 2, the framework consists of three mutually reinforcing layers. The first
layer, technical security, encompasses system integrity, encryption standards, logging
mechanisms, and overall architectural resilience to ensure operational reliability and protection
against unauthorized access or manipulation. The second layer, regulatory compliance, refers
to alignment with banking IT governance requirements particularly those established by
Otoritas Jasa Keuangan as well as fintech lending obligations and personal data protection
regimes. The third layer, legal defensibility, concerns architectural mechanisms designed to
enhance evidentiary robustness, ensuring that digital mortgage documentation and transaction
records can withstand judicial scrutiny in dispute contexts. These three layers function as
interdependent dimensions rather than as sequential stages of compliance, collectively forming
an integrated governance architecture for digital lending systems.

(1) Structured Transaction-State Model
To reconcile the apparent tension between immutable audit trails and temporary transaction
reversibility (e.g., cooling-off periods or consent withdrawal), the framework introduces a
structured transaction-state model distinguishing:

e provisional state,

« confirmed state, and

o immutable archival state.
Immutability applies fully at the archival stage, while state transitions are preserved through
tamper-evident logging. This distinction allows regulatory reversibility to coexist with
historical traceability without undermining audit integrity. The model is presented as a
conceptual architectural solution requiring empirical validation.

(2) Granular Consent Architecture
To address tension between data minimization and Al-based credit scoring, the framework
proposes layered consent differentiation among:

« essential contractual data,

o alternative behavioral data, and

o third-party ecosystem data.
Withdrawal of non-essential consent does not automatically invalidate the underlying
agreement, provided legally indispensable data remain intact. This mechanism conceptually
reconciles predictive analytics with statutory purpose limitation, though practical
implementation would require further regulatory clarification.

(3) Forensic-Oriented Audit Trail Design
The identified legal defensibility gap highlights the difficulty of demonstrating record integrity
under judicial review. While regulations mandate immutability, they rarely specify forensic-
level verification mechanisms.
The framework therefore advances a forensic-oriented audit architecture incorporating:

e cryptographic hash chaining,

e secure timestamping, and

e comprehensive metadata preservation.
This reframes audit trails from internal compliance tools into litigation-resilient structures
capable of withstanding adversarial examination. The proposal is grounded in normative and
jurisprudential analysis rather than institutional forensic testing.
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Conceptual Contribution

The framework contributes analytically by conceptualizing legal defensibility as an
architectural property of digital credit systems rather than a post hoc legal assessment. By
integrating regulatory interpretation, documentation standards, and system design within a
unified structure, it addresses a persistent gap in scholarship that often separates information
systems optimization from legal validity analysis. Consistent with the study’s methodological
orientation, the framework should be understood as a theoretically grounded proposal.
Empirical case studies, institutional audits, and longitudinal regulatory analysis are required to
assess operational effectiveness in real-world banking and fintech environments.

4.5 Theoretical and Practical Implications

Theoretical Contribution

This study integrates information systems architecture with financial law analysis by
conceptualizing legal defensibility as a system property. Legal validity emerges not merely
from regulatory compliance but from architectural design anticipating evidentiary scrutiny.
This extends compliance-by-design by incorporating a forensic dimension.

Practical Implications

The framework offers structured guidance for financial institutions seeking court-resilient LOS
architecture. While advanced logging and cryptographic controls require greater investment,
they conceptually reduce evidentiary risk. The transaction-state model provides a technical
solution to reconcile immutability with cooling-off obligations. Regulatory implications are
also evident. Greater technical specification comparable to international ICT risk management
guidelines would enhance implementation clarity and reduce interpretive uncertainty.

5. Conclusions

This study examined the structural relationship between architecture and Indonesia’s regulatory
framework for digital mortgage lending. The analysis indicates a pattern of normative
coherence at the regulatory level, contrasted with fragmentation in technical specification and
system implementation. The findings suggest a triple-layer compliance gap comprising: (1) a
regulatory gap in the translation of legal principles into operational technical standards; (2) an
implementation gap between regulatory intent and prevailing system architectures; and (3) a
legal defensibility gap concerning the evidentiary robustness of digital credit transactions.

In response, the study proposes a conceptual legal-by-design framework integrating technical
security, regulatory alignment, and evidentiary considerations within a unified analytical
structure. The framework is offered as a theoretically grounded proposal rather than a validated
industry model. By reframing legal defensibility as an architectural property of digital financial
systems, this study contributes to the integration of regulatory interpretation and system design
analysis. Further empirical research is needed to assess the practical applicability of the
proposed approach in institutional settings.
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