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Abstract

The concept of open has gained increasing prominence in the financial and insurance sectors, with
Open Banking, Open Finance, and Open Insurance driving transformative shifts in service provision
and data-sharing practices. This systematic literature review conceptualizes and defines the open
paradigm by examining its evolutionary development and implementation across diverse global
contexts. Through rigorous analysis of 274 studies, we identify five foundational pillars that
characterize open models: inclusion, interoperability, innovation, security, and consumer
empowerment. The study traces the evolutionary progression from Open Banking to Open Finance to
Open Insurance, demonstrating how each model expands in scope while building upon shared principles.
Our comparative analysis reveals significant regional variations in implementation approaches, with
developed markets emphasizing competition and service enhancement, while emerging economies like
Brazil adapt open principles to address financial inclusion challenges. The findings highlight how
standardized interfaces, particularly APIls, facilitate secure data exchange, while regulatory
frameworks balance innovation with consumer protection. Beyond financial services, we demonstrate
how open principles are being successfully adapted across healthcare, education, government,
energy, and agriculture sectors, suggesting a broader paradigm shift in how data, services, and
stakeholders interact within digital ecosystems. The review concludes that open models hold
significant potential for creating more sustainable, inclusive, and customer-centric ecosystems that
reduce access barriers, enhance service efficiency, and stimulate cross-sector innovation. However,
realizing this potential requires sustained regulatory alignment, robust technological infrastructure,
appropriate governance mechanisms, and active stakeholder collaboration to ensure that openness
delivers meaningful benefits to all.
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I.  Introduction

In recent decades, digital transformation has profoundly reshaped the financial and insurance
sectors globally, fostering increasingly interconnected, competitive, and inclusive business mod- els.
Within this rapidly evolving landscape, Open Banking, Open Finance, and Open Insurance have
emerged as pivotal frameworks, fundamentally redefining relationships among financial institutions,
insurers, and consumers through secure, consent-based data sharing practices [7].

The evolution of these open models began with Open Banking, which emerged as a response to
increasing demands for competition and innovation in traditionally concentrated banking markets. By
enabling the controlled sharing of banking data through standardized Application Programming
Interfaces (APIs), Open Banking has fostered financial inclusion, technological innovation, and
improved consumer experiences [25]. This transformation has been particularly impactful in markets with
high banking concentration, where it has facilitated the entry of financial technology companies
(fintechs) and expanded access to financial services.

Building on this foundation, Open Finance expanded the paradigm to encompass a broader range of
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financial services, including investments, insurance, and pensions, thus creating a more comprehensive
and integrated financial ecosystem [28]. This evolution reflects the increasingly blurred boundaries
between different financial sectors and the growing consumer demand for seamless, integrated
experiences. By extending data sharing principles beyond traditional bank- ing, Open Finance has
enabled greater service personalization and improved decision-making for consumers while stimulating
cross-sector innovation.

Most recently, Open Insurance has adapted these same principles specifically to the insur- ance
sector, addressing industry-specific challenges such as product complexity, dynamic risk assessment, and
the provision of tailored insurance solutions [49]. This model aims to transform traditionally opaque
insurance processes by enhancing transparency, facilitating product com- parison, and enabling more
accurate risk assessment through expanded data access. Similar to its predecessors, Open Insurance
emphasizes consumer control over personal data and fosters a more competitive marketplace.

While these models share common principles, their implementation varies significantly across
different regions, reflecting diverse regulatory approaches, market structures, and technological
infrastructures. In Europe, the Payment Services Directive 2 (PSD2) [18] established a reg- ulatory
foundation for Open Banking, while the United Kingdom created the Open Banking Implementation
Entity (OBIE) [37] to coordinate implementation efforts [27]. In Asia, countries like China and India
have leveraged open models to expand financial inclusion, while Australia has integrated open
principles into its Consumer Data Right framework, extending beyond financial services [44].

In emerging markets, particularly across Latin America and Africa, open models have shown
significant potential to address persistent challenges of financial exclusion and market concentration.
Brazil, for instance, has implemented a comprehensive regulatory framework through initiatives like Joint

Resolution n® 1 de 2020, issued jointly by the Central Bank of Brazil (BCB), the Superintendence of
Private Insurance (SUSEP), the Securities and Exchange Commission (CVM), and the Special Secretariat

for Finance of the Ministry of Economy [8], and SUSEP Circular n® 635 de 2021 [50], adapting global
standards to local market conditions while prioritizing financial inclusion [43]. Similarly, countries like
Mexico and Nigeria have established regulatory foundations that facilitate fintech innovation while
addressing region-specific challenges.

Based on the principles observed in these models, this study defines the concept of "open" as a
secure, consumer-centric ecosystem characterized by consent-based data sharing and underpinned by
core principles of inclusion, interoperability, innovation, transparency, security, and consumer
empowerment. Through a systematic literature review, this paper identifies the foundational pillars
supporting this concept, comprehensively analyzing its implications within the financial and insurance
sectors across diverse global contexts. Additionally, a comparative analysis highlights key challenges
and emerging opportunities, emphasizing the central roles of emerging technologies and regulatory
policies in fostering a more accessible, efficient, and dynamic ecosystem.

This paper is structured as follows: Section 2 presents the conceptual foundations necessary to
understand the analytical approaches adopted throughout this study. Section 3 presents the detailed
methodology of the systematic literature review, including research questions, search strategies, inclusion
and exclusion criteria, and the study selection process. Section 4 establishes the foundational pillars
of open models and traces their evolutionary development from Open Banking to Open Finance to
Open Insurance. Section 5 explores the implementation of these models across different regions,
highlighting variations in regulatory approaches and market impacts. Section 6 presents a comparative
analysis of open models across different dimensions, synthesizing a comprehensive definition of the
"open" concept. Section 7 examines the application of open principles beyond financial services, exploring
potential in sectors such as healthcare, education, and government. Finally, Section 8 synthesizes the main
contributions of the study, its limitations, and directions for future research, emphasizing the
transformative role of "open" models in promoting more inclusive, innovative, and consumer-centric
ecosystems.

II.  Preliminaries
This section presents the conceptual foundations necessary for understanding the analytical
approaches adopted throughout this study. It begins with a description of traditional financial systems,
moving on to a discussion of openness and interoperability in the financial sector. It then outlines the
evolutionary milestones of open models within the financial ecosystem, culminating in the
formulation of the open paradigm.
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2.1 Traditional Financial Systems

In traditional financial systems, the storage, control, and sharing of data are the exclusive
prerogative of centralized institutions. Banks, insurance companies, and brokers act as sole
intermediaries, restricting information flow and limiting consumer access to data portability and
reuse. This architecture results in the formation of informational silos, reducing systemic efficiency
and the capacity for innovation. Additionally, this model imposes significant barriers to the entry of new
actors, hindering the diversification of services and the personalization of fi- nancial solutions. The
informational asymmetry between consumers and institutions, combined with procedural opacity,
reinforces concentrated market structures that are poorly responsive to digital transformations.
Regulatory bodies such as the Financial Conduct Authority (FCA) in the United Kingdom and the
European Insurance and Occupational Pensions Authority (EIOPA) in the European Union have
identified these challenges as obstacles to inclusion and healthy competition.

2.2 Openness and Interoperability in the Financial Sector

The emergence of data-sharing models has redefined the parameters of data governance in the
financial sector. The exchange of information between authorized institutions occurs through standardized
interfaces known as Application Programming Interfaces (APIs). This structure aims to foster innovation,
increase competition, and reposition the user at the center of decisions regarding the use of their own data.

In Brazil, this movement is regulated by institutions such as the Central Bank of Brazil
(BCB), the Superintendence of Private Insurance (SUSEP), and the Securities and Exchange
Commission (CVM). The implementation of the instant payment system Pix, developed by the Central
Bank of Brazil (BCB), and the enactment of the General Personal Data Protection Law (LGPD),
supervised by the National Data Protection Authority (ANPD), form a regulatory framework that
enables interoperability with legal and technical security. International models such as the Consumer
Data Right (CDR), implemented in Australia, and the Payment Services Directive 2 (PSD2), in the
European Union, served as initial references for the Brazilian ecosystem. In the United Kingdom, data
openness was coordinated by the Open Banking Implementation Entity (OBIE), responsible for the
technical and operational standardization of the local model. In this context, interoperability refers to
the ability of different systems to share data securely, seamlessly, and audibly. This principle requires
not only technical integration among platforms but also regulatory alignment and coordinated
governance.

2.3 Evolution of Open Models in the Financial Sector

The evolution of data openness in finance can be understood through initiatives that have
progressively enabled the sharing of banking, credit, investment, pension, and insurance data with
authorized third parties. This expansion reflects a regulatory and technological trend in favor of data
portability, service customization, and consumer empowerment.

These models share the principles of consent-based data sharing, technical interoperability, and
standardization. Their consolidation depends on the integration of digital infrastructures with robust
regulatory frameworks. In Brazil, key regulatory instruments include Joint Reso- lution No. 1/2020
and SUSEP Circular No. 635/2021. In parallel, European regulations have been extended through the
Digital Finance Package (DFP), which includes instruments such as the Markets in Crypto-Assets
Regulation (MiCA) and the Digital Operational Resilience Act (DORA), signaling a trend towards
strengthening digital infrastructure and consumer rights throughout the eurozone.

2.4 The Open Paradigm: Definition and Foundations

The open paradigm represents a systemic approach based on data openness and interoperabil-
ity. Unlike centralized models, this structure repositions the user as an active agent, granting control
over how and with whom their personal information is shared. In this context, the open paradigm is
supported by five key principles: inclusion, interoperability, innovation, secu- rity, and consumer
empowerment. These elements are implemented through technologies such as APIs, regulatory
frameworks like the LGPD and the General Data Protection Regulation (GDPR), and dynamic
consent mechanisms that enable ethical and secure data use. In more complex regulatory
environments, state-level laws such as the California Consumer Privacy Act (CCPA) and the
California Privacy Rights Act (CPRA), in the United States, also define standards for the handling of
sensitive personal data.

This open architecture redefines the relationships between consumers, financial institutions, and
technology providers, promoting a more transparent, competitive, and user-centered ecosys- tem. The
systematic review proposed here adopts the Preferred Reporting Items for Systematic Reviews and Meta-
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Analyses (PRISMA) protocol, based on methodological criteria recognized by institutions such as the
Coordination for the Improvement of Higher Education Personnel (CAPES), ensuring academic rigor and
practical relevance in the conceptual definition adopted.

III.Methodology

This systematic literature review conceptualizes and delineates the "open" paradigm within the
frameworks of Open Banking, Open Finance, and Open Insurance. To ensure transparency, replicability,
and comprehensiveness, we followed established best practices for systematic re- views, structured around
the PRISMA 2020 guidelines [38]. Our methodological approach includes the formulation of precise
research questions, definition of clear inclusion and exclusion criteria, systematic identification and
selection of relevant literature, and synthesis of key findings through rigorous content analysis.

Recognizing the distinct characteristics of the financial and insurance sectors, we adapted the
standard review protocol to incorporate domain-specific considerations. This tailored design enables a
nuanced understanding of how the "open" concept is interpreted and implemented across diverse
regulatory landscapes, supporting meaningful comparative analyses of regional variations and
evolutionary trajectories.

31 Research Questions

The research questions guiding this systematic literature review were structured according to
the Population, Intervention, Comparison, Outcome, Context (PICOC) format [42]. This rig- orous
methodological framework ensures precise alignment with the objectives of the study and provides clarity
in addressing the distinct dimensions of each investigated model. Accordingly, specific research questions
were formulated to systematically examine Open Banking, Open Finance, and Open Insurance, as
presented in Table 1.

Table 1: Research Questions.
Model Research Question
Open Banking \What are the foundational pillars and implications of the "open" concept within
(Open Banking, specifically regarding its influence on financial inclusion, tech- nological innovation,
land regulatory developments?

Open Finance How does the "open" concept manifest itself within Open Finance, extending
beyond Open Banking to foster greater integration, market competitiveness, and broader
laccessibility across different socioeconomic contexts?

Open Insurance How does the adoption of the "open" concept redefine practices within the
insurance sector, addressing interoperability challenges and enabling enhanced personalization and
security standards on an international scale?

3.2 Search Strategy

The search was conducted across reputable scientific databases recognized for their academic relevance
and interdisciplinary scope, including the CAPES Journal Portal [15], Web of Science [14], IEEE Xplore
[30], and Google Scholar [26]. Carefully selected key terms combined with Boolean operators were
employed to ensure comprehensive coverage and precision in identifying relevant literature:

- "Open Banking" AND (inclusion OR innovation OR regulation);
- "Open Finance" AND (interoperability OR competition OR integration);
- "Open Insurance" AND (personalization OR modernization OR security).

To guarantee the timeliness and relevance of selected literature, the search focused exclu- sively
on peer-reviewed studies published between 2015 and 2024, in both English and Por- tuguese.
Complementary searches and cross-referencing methods were also utilized to ensure thoroughness and
avoid the omission of potentially relevant articles. Furthermore, inclusion of key references cited by
primary studies was conducted to strengthen the robustness and comprehensiveness of the literature
coverage.

Additionally, during this process, several key academic journals consistently publishing re- search relevant
to Open Banking, Open Finance, and Open Insurance were identified. Table 2 lists these journals,
highlighting their respective focus areas and academic contributions to the themes examined by this study.
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33 Inclusion and Exclusion Criteria

To ensure methodological rigor and relevance, explicit inclusion and exclusion criteria were de- fined for
the selection of studies within this systematic literature review. These criteria aimed to filter relevant
academic contributions aligned closely with the research objectives and questions:

Inclusion Criteria:

Table 2: Journals Publishing on Open Banking, Open Finance, and Open Insurance.

Journal Name Focus Area
Big Data and Society Analyzes the social implications of large-scale data.
European Journal of Law and Economics Explores intersections between law and economics.

Publishes studies on financial innovations, including

Financial Innovation Open Banking.

International Journal of Bank Marketing Examines bank marketing practices.
Journal of Banking Regulation Addresses banking regulatlon,‘ frequently discussing
Open Banking.
Journal of Financial Regulation Publishes research on financial regulation.
Journal of Financial Services Marketing Covers marketing strategies for financial services.

. . . Focuses on financial services research, including
Journal of Financial Services Research .
Open Banking.

Investigates risk management and finance, including

Journal of Risk and Financial Management . .
discussions on Open Insurance.

Focuses on the impact of technology on regulation,

Technology and Regulation including Open Finance.

- Peer-reviewed academic articles;
- Studies explicitly addressing the impacts, advancements, or challenges related to Open
Banking, Open Finance, and Open Insurance.

Exclusion Criteria:

- Duplicate publications;

- Studies falling outside the research scope, such as purely technical analyses lacking a
broader contextual discussion;

- Opinion-based articles or literature reviews without empirical evidence or rigorous analy- sis.

34 Study Selection Process

The selection process for studies included in this review was systematically conducted in three well-
defined stages to ensure rigor, transparency, and replicability. This structured approach allowed for a
comprehensive evaluation of the most relevant contributions to the field.

1. Identification: Initially, a total of 2,497 studies were retrieved from the database searches using the
predefined search strings;

2. Initial Screening: After eliminating duplicate records and conducting a preliminary re- view of
titles and abstracts for relevance, 745 studies remained eligible for further analysis;

3. Full Reading and Final Selection: Following comprehensive reading and detailed assessment,
274 studies were ultimately selected for inclusion in the systematic review.

Figure 1 depicts the complete workflow of our methodological approach. The process began with the
formulation and execution of search strings across selected databases, followed by a progressive filtering
process. First, titles were screened to eliminate clearly irrelevant studies, after which abstracts were
examined to further refine the selection. Studies passing these initial filters underwent full-text review to
assess their alignment with our research questions and inclusion criteria.

Once the final set of studies was determined, we implemented a systematic organization approach. Studies
were first grouped by geographical regions to facilitate comparative analysis, then further categorized by
country to capture nation-specific nuances in open model implementations. These categorized studies
were organized into structured folders to maintain systematic access during analysis. Data extraction
followed, with key information recorded in standardized formats for consistency. The extracted data
underwent rigorous analysis to identify patterns, trends, and insights relevant to our research questions.
Finally, the findings were synthesized and documented in this systematic literature review (SLR),
completing the methodological cycle from initial search to final publication.
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Figure 1: Study Selection Process

3.5 Data Extraction and Analysis

A structured data extraction approach was applied to each of the 274 seclected studies to facilitate a
comprehensive and systematic analysis. To ensure consistency and minimize bias, we developed a
standardized extraction template with predefined fields that captured both quantitative and qualitative
elements from the literature. Information extracted was organized into detailed spreadsheets according to
the following criteria:

- Models analyzed: Studies were classified based on their primary focus on Open Banking, Open
Finance, Open Insurance, or multiple models. This categorization enabled us to track the evolutionary
progression of research across these domains and identify shared principles and distinguishing features.

- Analytical dimensions: For each study, we systematically documented key impacts (economic,
social, technological), implementation challenges (regulatory, technical, organizational), and innovations
(technological solutions, business models, regulatory approaches). This multidimensional framework
allowed for nuanced comparisons across different contexts and implementation stages.

- Regional and country-specific data: Each study was categorized by geographical region (Europe,
North America, Asia, Africa, Oceania, Latin America), with Brazil specifically distinguished from other
Latin American countries to reflect its unique regulatory framework, market conditions, and leadership in
open financial models. This regional classification facilitated comparative analysis of implementation
approaches and outcomes across diverse socioeconomic contexts.

- Temporal dimensions: Publication dates were tracked to analyze research trends over time (2015-
2024), enabling identification of evolving scholarly focus and correlations with key regulatory
developments and implementation milestones.

- Methodological characteristics: Research approaches (empirical studies, theoretical frameworks,
case studies, policy analyses) were documented to assess the methodological diversity and robustness of
the evidence base.

The extracted data underwent both quantitative and qualitative analysis processes. Quan- titative analysis
included frequency counts, trend analysis, and cross-tabulations to identify patterns in research focus
across models, regions, and time periods. Qualitative content anal- ysis employed an iterative coding
approach, beginning with predetermined categories based on our research questions, followed by open
coding to capture emergent themes and concepts. This combined approach allowed us to identify both
explicit findings and implicit patterns across the literature.

To enhance analytical rigor, we employed data triangulation by cross-referencing findings across multiple
studies and methodologies. Discrepancies or contradictory findings were specifi- cally noted and
subjected to further analysis. Regular team discussions were conducted through- out the analysis process
to resolve coding inconsistencies and refine the analytical framework. This systematic approach ensured
that our synthesis accurately represented the diverse perspec- tives and evidence presented across the
selected literature while maintaining methodological transparency and reproducibility.

3.6 Methodological Contributions

Beyond the structured protocol provided by PRISMA [38], this review incorporates significant
methodological innovations tailored to the specificities of open financial ecosystems. These adaptations
were meticulously designed to address both the interdisciplinary nature and rapid evolution of Open
Banking, Open Finance, and Open Insurance, contributing to the method- ological advancement of
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systematic reviews in dynamic, emerging fields.

3.6.1 Enhanced Inclusion Criteria for Emerging Phenomena

We expanded the conventional inclusion and exclusion criteria to capture emerging implemen- tations of
the "open" model, which often remain underrepresented in formal academic literature due to their novelty
or context-specific development. This methodological adaptation involved:

3.6.1.1 Development of a tiered relevance assessment framework that accommodated both estab- lished
academic research and emerging grey literature with robust methodological foun- dations;

3.6.1.2 Implementation of a flexible temporal criterion that prioritized recency while maintaining
selective inclusion of seminal works that established foundational concepts;

3.6.1.3 Creation of a cross-disciplinary relevance matrix that evaluated studies based on their
contributions to understanding technological, regulatory, economic, and social dimensions of open models.
This expanded framework ensured that early-stage initiatives, pilot programs, and region- specific
implementations could be systematically considered when theoretically relevant, thus capturing the
leading edge of practice alongside established research.

3.6.2  Region-Specific Analytical Framework

We developed a specialized regional classification scheme that treats Brazil as a distinct ana- lytical
category separate from other Latin American countries. This methodological innovation was implemented
through:

3.6.2.1 Construction of a multi-level coding taxonomy that captured global, regional, and country-
specific dimensions while maintaining analytical distinctiveness for Brazil;

3.6.2.2 Development of comparative metrics specifically designed to evaluate regulatory sophisti- cation,
implementation progress, and market impact across heterogeneous contexts;

3.6.2.3 Creation of standardized profiles for each regional category that facilitated systematic
comparison while preserving contextual nuance.

This approach reflects Brazil’s advanced regulatory frameworks, distinctive implementation trajectory, and
leadership in open financial models across Latin America. By isolating Brazil as an independent
analytical unit, we enabled more granular comparative analysis that revealed both region-wide
patterns and country-specific innovations.

3.6.3  Foundational Pillars Analytical Framework

The data extraction strategy was refined to consistently map each selected study against five foundational
pillars that characterize effective open financial ecosystems: inclusion, interoper- ability, innovation,
security, and consumer empowerment. This methodological contribution involved:

3.6.3.1 Initial inductive identification of recurring themes during preliminary coding of a repre- sentative
sample of 50 studies;

3.6.3.2 Iterative refinement of conceptual definitions for each pillar through team-based consensus
processes;

3.6.3.3 Development of a standardized scoring rubric to evaluate how each study addressed the
dimensions, ranging from "not discussed" to "central focus";

3.6.3.4 Application of the formalized framework across all 274 studies to ensure analytical con- sistency.
This dimensional framework emerged organically from the literature rather than being im- posed a priori,
thus reflecting the field’s own conceptual evolution while providing a structured approach to cross-model
and cross-country synthesis.

3.6.4  Methodological Significance and Applications

Together, these methodological refinements substantially enhance both the explanatory power and
practical relevance of the review. Their significance extends across multiple domains:

3.6.4.1 For systematic review methodology: This work demonstrates how established pro- tocols can be
meaningfully extended to accommodate rapidly evolving, interdisciplinary phenomena without sacrificing
methodological rigor.

3.6.4.2 For researchers: Our adaptations offer a flexible yet robust template for analyzing emerging
financial innovations within complex and evolving regulatory contexts, particu- larly useful for
comparative studies across different stages of implementation maturity.

3.6.4.3 For practitioners and policymakers: The framework provides structured insights into
implementation challenges and best practices, facilitating evidence-based decision-making in regulatory
design and strategic planning.
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3.6.44 For interdisciplinary scholarship: The approach illustrates how systematic reviews can
effectively bridge disciplinary boundaries at the intersection of finance, technology, regulation, and social
impact.

More broadly, these methodological contributions demonstrate the value of adaptive, context- sensitive
approaches to systematic reviews when analyzing complex socio-technical systems un- dergoing rapid
evolution. By balancing methodological rigor with adaptability, this review establishes a foundation for
future research that spans the boundaries between established aca- demic discourse and emerging practice
in digital financial ecosystems.

IV.  The Evolution of Open Models: A Conceptual Framework

This section establishes a conceptual framework for understanding the "open" paradigm across
financial services, examining the foundational pillars that support Open Banking, Open Finance, and Open
Insurance, and tracing their evolutionary development. Based on our systematic analysis of 274 studies,
we define the concept of "open" as a structured and multidimensional ecosystem founded on five
fundamental pillars: inclusion, interoperability, innovation, security, and consumer empowerment. This
definition extends beyond mere data sharing to represent a paradigm shift that redefines the interaction
between data, services, and market participants across financial services.

4.1 Foundational Pillars of Open Models

The systematic literature review reveals that while Open Banking, Open Finance, and Open
Insurance operate in different domains and at varying levels of maturity, they share common
philosophical and structural elements that define the essence of "openness" in financial services. Through
rigorous analysis of the 274 selected studies, we have identified five foundational pillars that consistently
underpin successful open financial systems across geographical contexts and implementation stages.
These interrelated pillars collectively form a conceptual framework that explains how open models
function and create value across the financial ecosystem.

Figure 2 illustrates the interconnected nature of these foundational elements, showing how they
mutually reinforce one another while addressing distinct aspects of open financial systems. Rather than
functioning as isolated components, these pillars interact dynamically to create an optimized
ecosystem that balances accessibility, efficiency, security, and innovation. Our analysis indicates that the
effectiveness of open models correlates strongly with the balanced development of all five pillars, with
weaknesses in any single dimension potentially compromising the overall integrity and performance of the
system.

The systematic identification of these pillars provides a robust analytical framework for
understanding open financial systems. Each pillar represents both a guiding principle and a functional
requirement, with specific manifestations across Open Banking, Open Finance, and Open Insurance
implementations. Subsequent sections examine each pillar in detail, analyzing their theoretical
foundations, practical implementations, and regional variations based on the comprehensive evidence
synthesized from the literature.

Our analysis further reveals that while these pillars remain consistent across models, their relative
emphasis and implementation approaches vary significantly based on factors including:

- Market maturity: The developmental stage of the financial system influences which pillars
receive priority in early implementation phases.

- Regional priorities: Socioeconomic contexts shape the emphasis placed on different pillars, with
developing economies often prioritizing inclusion while advanced markets may emphasize innovation.

- Regulatory philosophy: The balance between market-driven and regulatory-driven approaches
affects how these pillars are operationalized within governance frameworks.
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Figure 2: Interconnected Foundatlonal Pillars of Open Financial Models

- Technological infrastructure: Existing digital capabilities influence implementation pathways,
particularly for interoperability and security requirements.
- Cultural factors: Social attitudes toward data sharing, privacy, and financial institutions shape

approaches to consumer empowerment and security.

The subsequent sections examine each pillar individually, analyzing their theoretical foun- dations and
practical manifestations across diverse implementations of Open Banking, Open Finance, and Open
Insurance. This pillar-based approach enables systematic comparison across models and regions while
illuminating the fundamental characteristics that define the "open" paradigm in financial services.

4.1.1 Inclusion

Inclusion emerges from our systematic analysis as a fundamental pillar of the open financial
paradigm, characterized by a deliberate prioritization of financial and insurance accessibility across
demographically and economically diverse populations [55]. This pillar represents both a guiding
principle and a tangible outcome that distinguishes open models from traditional closed financial systems.
Through a rigorous examination of the literature, we have identified three distinct dimensions of inclusion
that manifest across different implementations: market structure diversification, service accessibility
expansion, and demographic representation.

Market Structure Diversification The literature robustly demonstrates that in tradition- ally
concentrated markets with high entry barriers, open models strategically diversify finan- cial
ecosystems by establishing standardized, secure channels for new participants [47]. Our analysis of 83
studies specifically addressing competition effects reveals that open frameworks consistently reduce
monopolistic tendencies by:

4.1.1.1 Lowering technological barriers through standardized APIs and data sharing protocols;
4.1.1.2 Reducing capital requirements through modular service models;

4.1.1.3 Enabling specialized market entry through narrowly focused service offerings;

4.1.1.4 Creating regulatory pathways specifically designed for new entrants.

These structural changes facilitate the entry and growth of fintech companies, insurtechs, and
specialized startups, which in turn expands the range of services available to consumers while introducing
competitive pressures that improve quality and reduce costs [47, 16]. The evidence indicates that this
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market diversification directly contributes to enhanced inclusion for historically underserved populations
by challenging incumbent institutions’ tendency to focus primarily on profitable market segments.

Service Accessibility Expansion In emerging markets such as Brazil, our analysis iden- tifies distinct
patterns in how inclusion manifests across the evolutionary spectrum of open models. Open Banking
primarily expands inclusion through digital account access and mi- crocredit solutions tailored to
previously underbanked populations [16], while Open Finance extends this impact through the
integration of pension and investment services traditionally available only to affluent segments. The
literature further demonstrates that Open Insurance introduces particularly significant innovations in
inclusion through modular, usage-based prod- ucts specifically designed for underserved segments
with irregular income patterns or limited financial histories [24].

The evidence from implementation studies indicates measurable impacts on key financial inclusion
metrics:

4.1.1.5 Significant increases in account ownership within the first years of Open Banking imple-
mentation;

4.1.1.6 Substantial expansion of microcredit availability across examined markets;

4.1.1.7 Measurable growth in insurance penetration among segments previously excluded from
coverage.

These documented outcomes support the theoretical proposition that open models can sys- tematically
address structural exclusion factors in financial systems when specifically designed with inclusion
objectives.

Regional Implementation Variations Our comparative analysis reveals significant re- gional variations
in how inclusion is conceptualized and prioritized within open frameworks. Through a detailed coding of
regulatory documents and implementation roadmaps across 32 jurisdictions, we identified distinct regional
patterns:

While European and North American implementations focus predominantly on enhancing existing service
efficiency and expanding choices within established customer bases, our analysis shows that in emerging
economies like Brazil and parts of Asia, open models explicitly prioritize integrating marginalized
populations into the formal financial system [36]. These differences reflect varying market conditions,
financial infrastructure maturity, and development priorities across regions.

The Brazilian approach is particularly noteworthy for its comprehensive integration of inclu- sion
objectives across regulatory design, technological implementation, and market incentives. The Central
Bank of Brazil’s approach treats financial inclusion not as a secondary benefit but as a primary design
consideration, reflected in specific provisions for rural accessibility, simplified

Table 3: Regional Variation in Inclusion Priorities

Region Primary Inclusion Focus Implementation Approach

Europe Enhancement of service Competition-driven efficiency
accessibility for existing improvements
customers

North America  Expanded choices within Market-led innovation with
established financial structures limited regulatory mandates

Brazil Integration of unbanked Regulatory frameworks
populations into formal financial  specifically designed for
system inclusion

Asia Financial access for rural and Mobile-first strategies leveraging

(developing low-income populations existing technologies

Africa Basic financial service provision = Partnership models with

telecommunications providers

authentication for low-literacy populations, and targeted incentives for serving underrepresented regions
[16].

Our systematic review ultimately indicates that the ideal "open" model must deliberately address and
eliminate historical barriers to financial participation, ensuring equitable access to quality financial
services across demographic, geographic, and socioeconomic dimensions. The evidence suggests that
inclusion is most effectively achieved when explicitly integrated into regulatory frameworks, technological
standards, and implementation roadmaps from inception, rather than treated as an incidental benefit of
increased competition.
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4.1.2  Interoperability

Interoperability emerges from our systematic analysis as the essential technical foundation of open
financial models, providing both the architectural infrastructure and operational mech- anisms that
enable secure, standardized, and efficient connectivity between diverse platforms, institutions, and
sectors. This pillar represents the practical embodiment of openness, trans- forming theoretical
concepts of data sharing and collaboration into functional systems that sup- port innovation while
maintaining security and control. Our review of 274 studies revealed that interoperability manifests
through four critical dimensions: technical standardization, cross- sectoral integration, ecosystem
scalability, and implementation governance.

Technical Standards and API Architecture Our systematic review identifies standard- ized APIs as the
core technological mechanism facilitating connectivity within open financial ecosystems [54]. Through
detailed analysis of 97 studies addressing technical aspects of imple- mentation, we found that successful
open models consistently employ structured API frame- works characterized by:

4.1.2.1 Standardized data formats that ensure consistent information exchange across diverse systems;
4.1.2.2 Harmonized authentication protocols that maintain security while enabling seamless access;

4.1.2.3 Comprehensive documentation that reduces implementation barriers for new partic- ipants;

4.1.2.4 Versioning mechanisms that support evolution while maintaining backward compati- bility;

4.1.2.5 Performance standards that establish minimum requirements for response times and reliability.
These technical elements collectively form the structural foundation for integrating diverse participants,
from established financial institutions with legacy systems to emerging fintechs and insurtechs with
modern technology stacks [54, 51]. The literature consistently emphasizes that well-designed API
standards reduce both technical and economic barriers to entry, enabling wider participation while
ensuring system integrity.

Cross-Model Implementation Variations Our comparative analysis reveals significant variations in how
interoperability manifests across the evolutionary spectrum of open models, with each stage expanding

both technical scope and implementation complexity:

Table 4: Interoperability Characteristics Across Open Models

Model Primary Focus Interoperability Challenges

Open Banking Account access and payment Integration with legacy banking
services systems

Open Finance Cross-sector financial data Heterogeneous data structures
integration and regulatory frameworks

Open Insurance  Policy, claims, and risk Complex product structures and
assessment data actuarial models

The literature demonstrates that in Open Banking, interoperability primarily facilitates
seamless interaction between banks and payment service providers through relatively stan- dardized
transaction data [54]. In Open Finance, interoperability extends to connect diverse financial sectors
including investments, pensions, and credit services, requiring more complex data translation and
integration capabilities [49]. In Open Insurance, interoperability faces its most sophisticated
challenges in streamlining the exchange of highly specialized data such as policy terms, claims
information, and risk assessment parameters [49].

Multiple studies emphasize that as open models evolve along this continuum, technical standards
must balance comprehensiveness with flexibility, establishing sufficient structure to ensure seamless
integration while accommodating sector-specific requirements and innovations. The evidence clearly
indicates that the success of any open model depends significantly on clear and harmonized technical
standards that prevent fragmentation and inefficiencies while enabling controlled innovation.

Exemplary Implementation: Brazil’s Pix Our analysis identified Brazil’s instant pay- ment system, Pix, as
an exemplary implementation of interoperability principles that demon- strates their transformative
potential in practice. Launched in November 2020 by the Central Bank of Brazil, Pix has fundamentally
restructured the country’s payment landscape by enabling real-time transactions through standardized
interfaces across diverse financial institutions [39, 31].

The Pix implementation is particularly noteworthy for several distinctive features:
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4.1.2.6 Mandatory participation for large financial institutions, establishing critical mass;

4.1.2.7 Standardized addressing through keys (email, phone number, tax ID) that simplify
transactions;

4.1.2.8 Real-time settlement that eliminates traditional clearing delays;

4.1.2.9 Integration across institutional boundaries, connecting major banks and small providers;

4.1.2.10 Zero-cost peer-to-peer transfers that expand financial accessibility;

4.1.2.11 Centralized governance through the Central Bank that ensures consistent implemen- tation.
Statistical indicators demonstrate Pix’s remarkable impact: within two years of launch, it processed over
24 billion transactions and was adopted by over 126 million users, approximately 60% of Brazil’s
population [31]. This rapid adoption illustrates how well-designed interoper- ability can simultaneously
achieve scale, inclusivity, and transformative change in financial behaviors.

Implementation Challenges and Critical Success Factors Despite its central impor- tance, achieving
effective interoperability presents significant challenges. Our systematic review identified several
consistent obstacles across implementations:

4.1.2.12 Legacy system integration difficulties arising from outdated technologies, particu- larly in
established financial institutions [51];

4.1.2.13 Data standardization conflicts between sectors with different historical practices;

4.1.2.14 Institutional resistance due to competitive concerns and implementation costs;

4.1.2.15 Governance model disputes regarding standards development and maintenance;

4.1.2.16 Security-convenience trade-offs in authentication and authorization mechanisms.

These challenges are not merely technical but reflect deeper organizational, competitive, and
regulatory tensions that must be addressed for successful implementation. The literature consistently
indicates that standardized APIs facilitate controlled data sharing and development of personalized
financial services, but require substantial coordination and governance to achieve their potential [51].

Our analysis reveals that successful interoperability implementations share several critical success factors:
4.1.2.17 Clear regulatory mandates that establish participation requirements;

4.1.2.18 Collaborative standard-setting processes that incorporate diverse stakeholder perspec- tives;
4.1.2.19 Phased implementation approaches that prioritize foundational capabilities;

4.1.2.20 Strong governance frameworks with clear dispute resolution mechanisms;

4.1.2.21 Ongoing technical support and documentation for participants.

These factors underscore that interoperability is not merely a technical standard but a complex socio-
technical system requiring coordinated effort across regulatory, organizational, and technological
dimensions. The evidence strongly suggests that interoperability serves as the essential bridge between
policy objectives and practical outcomes, directly enabling the other foundational pillars of inclusion,
innovation, security, and consumer empowerment.

4.1.3 Innovation

Innovation emerges from our systematic analysis as a defining characteristic and catalytic force within
open financial models, driving the creation of customized, value-added solutions across the financial
services landscape. This pillar represents both an outcome of successful open implementations and a
continuous process that sustains their relevance and impact over time. Our comprehensive review of the
literature reveals that innovation in open financial ecosystems manifests through three interconnected
dimensions: structural transformation, technological advancement, and context-specific adaptation.

Structural Transformation of Innovation Ecosystems The systematic review of 274 studies demonstrates
that open frameworks fundamentally transform innovation dynamics by shifting from closed, proprietary
systems to collaborative ecosystems where diverse participants can build upon shared resources, data,
and infrastructure [2]. This structural shift creates several distinctive innovation mechanisms:

4.1.3.1 Expanded innovation participants, extending beyond traditional financial institutions to include
fintechs, insurtechs, technology companies, and even end-users;

4.1.3.2 Modular development approaches that enable specialized contributions by focusing on specific
components rather than complete solutions;

4.1.3.3 Recombinant innovation through the integration of previously separate capabilities, creating
novel solutions from existing components;

4.1.3.4 Lower experimentation costs by providing standardized access to essential financial
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infrastructure;

4.1.3.5 Accelerated feedback cycles that enable rapid iteration and refinement based on real- world
implementation.

These mechanisms collectively reduce innovation barriers while expanding the diversity of
perspectives contributing to financial service development. Multiple studies confirm that this
structural transformation generates both quantitative increases in innovation output and qual- itative
shifts toward more responsive, personalized, and specialized financial services [2, 43].

Technological Enablers of Open Innovation Our analysis identified a constellation of emerging
technologies that function as critical enablers and accelerators of innovation within open models. These
technologies extend the capabilities of open frameworks while addressing specific challenges in
implementation and expansion:

Multiple studies highlight that these technologies, particularly artificial intelligence, blockchain, and smart
contracts, function as catalytic elements within open models by enabling new capabilities and
efficiencies [28, 53]. In Open Finance, these technologies facilitate sophisticated portfolio analysis,
automated compliance, and cross-sector data integration. In Open Insurance, they enable dynamic risk
assessment, automated claims processing, and usage-based policy structures [53].

The interaction between open frameworks and these technologies creates a symbiotic relationship: open
models provide the data access and integration capabilities that make advanced technologies more
effective, while the technologies expand the scope and sophistication of ser- vices that can be delivered
through open frameworks. This symbiosis drives a continuous cycle of innovation that optimizes core
financial processes while enabling entirely new service categories.

Table 5: Key Technologies Driving Innovation in Open Financial Models

Technology Primary Applications Innovation Impact

Artificial Customer segmentation, risk  Enables hyperpersonalization

Intelligence assessment, fraud detection and predictive capabilities

Machine Learning Behavioral analysis, pattern ~ Delivers continuous
recognition, anomaly improvement and adaptive
detection responses

Blockchain Identity verification, smart Creates trustless interactions
contracts, transaction and immutable records
recording

APIs Data sharing, service Facilitates modular
integration, ecosystem development and specialized
connectivity services

Cloud Computing Sealable infrastructure, Reduces fixed costs and
distributed processing enables rapid deployment

Regional Variations in Innovation Approaches Our comparative analysis reveals signifi- cant regional
differences in how innovation is conceptualized, incentivized, and governed within open financial
frameworks. These variations reflect broader differences in market structures, regulatory philosophies,
and development priorities:

4.1.3.6 North American implementations adopt predominantly market-driven approaches that prioritize
technological experimentation and competitive differentiation, with limited regulatory prescription
regarding innovation pathways [6]. This model emphasizes freedom to innovate but may result in
fragmentation and interoperability challenges;

4.1.3.7 European frameworks employ more centralized approaches with standardized innova- tion
pathways, regulatory sandboxes, and coordinated development initiatives [6]. This model facilitates
consistency and interoperability but may constrain certain forms of dis- ruptive innovation;

4.1.3.8 Asian implementations particularly in China, Singapore, and India, emphasize rapid scaling and
ecosystem integration, often leveraging existing digital platforms and super- apps as innovation
foundations. This approach enables comprehensive service integration but may create concentration risks;
4.1.3.9 Brazilian and Latin American models focus innovation efforts primarily on address- ing financial
inclusion challenges through accessible technologies and simplified user ex- periences [43]. This
approach directly connects innovation to social impact objectives, targeting underserved populations with
context-appropriate solutions.

These regional variations demonstrate that while innovation is a universal pillar of open models, its
expression and emphasis reflect local conditions and priorities. The evidence suggests that no single approach
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represents an optimal model, as effective innovation strategies must align with existing technological
infrastructure, regulatory capabilities, and market needs.

Innovation Governance and Ethical Boundaries Our analysis indicates that success- ful open systems
foster regulatory and technological environments that encourage continuous advancement while
establishing appropriate ethical and security boundaries. The literature identifies several -critical
governance mechanisms that balance innovation with other societal objectives:

4.1.3.10 Regulatory sandboxes that provide controlled environments for testing innovative ap- proaches
without full regulatory burden;

4.1.3.11 Ethical frameworks that address issues such as algorithmic transparency, data bias, and fair
access;

4.1.3.12 Security standards that establish minimum requirements for protecting sensitive financial
information;

4.1.3.13 Competition policies that prevent innovation consolidation within dominant platforms;

4.1.3.14 Innovation incentives that direct development toward underserved markets or capabilities.

The systematic review demonstrates that effective innovation governance requires dynamic, adaptive
approaches that evolve alongside technological capabilities and market developments. Rather than
applying static rules, successful frameworks establish foundational principles and processes that guide
innovation while allowing flexibility in implementation [2, 6].

Our analysis ultimately suggests that innovation functions not merely as a beneficial out- come of open
financial models but as an essential mechanism for their continued relevance and impact. By enabling
continuous adaptation to changing user needs, technological capabilities, and market conditions,
innovation ensures that open frameworks remain dynamic, responsive systems rather than static
regulatory constructs.

4.1.4  Security

Security emerges from our systematic analysis as a critical foundational pillar anchoring all open
financial models, serving as both an essential enabler and a necessary safeguard for the broader
ecosystem. This pillar encompasses the comprehensive protection of shared data, transaction integrity,
and system resilience against threats, while maintaining consumer trust in increasingly data-driven financial
services. Our review of 274 studies reveals that security in open models operates across multiple
interrelated dimensions: regulatory frameworks, technical safeguards, governance mechanisms, and
trust architectures.

Foundational Role in Open Ecosystems Our systematic review demonstrates that with- out robust, multi-
layered security measures, the potential benefits of open models, including inclusion, innovation, and
consumer empowerment, cannot be fully realized. The literature consistently shows that both
institutional and consumer adoption of open financial services de- pends fundamentally on confidence in
data protection mechanisms, system integrity, and privacy safeguards. Security thus functions not merely as
a technical requirement but as a prerequisite for the viability and sustainability of the entire open
financial ecosystem.

Notably, security considerations in open models present distinctive challenges compared to traditional
closed financial systems:

4.1.4.1 Expanded attack surfaces due to multiple integration points and diverse participants;

4.1.4.2 Distributed responsibility across numerous entities with varying security capabilities;

4.1.43 Complex consent mechanisms that must balance usability with comprehensive pro- tection;
4.1.44 Accelerated innovation cycles that may introduce new vulnerabilities before protective measures
mature;

4.1.4.5 Cross-border data flows that intersect with multiple regulatory jurisdictions.

These distinctive characteristics necessitate security approaches specifically tailored to open environments,
rather than simply adapting traditional financial security paradigms.

Regulatory Frameworks and Compliance Requirements The literature consistently demonstrates that
comprehensive data protection regulations play crucial roles in establishing minimum security standards
and accountability mechanisms for open financial initiatives [13, 56]. Our analysis identified several
regulatory frameworks with particularly significant impact:
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Table 6: Key Regulatory Frameworks Shaping Security in Open Financial Models

Regulation Jurisdiction Key Security Requirements

GDPR [19] European Union Explicit consent, data minimization,
breach notification, privacy by design

LGPD [11] Brazil User control over data, explicit
consent, purpose limitation, security
standards

PSD2 European Union Strong customer authentication, secure
communication, incident reporting

CCPA/CPRA California, USA Consumer right to deletion, opt-out
rights, reasonable security measures

APPI Japan Consent requirements, data transfer

restrictions, security control measures

These regulatory frameworks establish critical security parameters for open models by man- dating specific
protections such as explicit consent mechanisms for data sharing, multi-factor authentication for
sensitive transactions, periodic security audits, and mandatory breach noti- fication processes [13].
The evidence shows that effective regulations create baseline security expectations while allowing for
contextual implementation appropriate to different financial services.

Technical Security Architecture and Controls Beyond regulatory compliance, our anal- ysis identified
several technical security components that feature prominently in successful open financial
implementations:

4.1.4.6 API security frameworks that include rate limiting, input validation, and encryption
requirements;

4.1.4.7 Authentication mechanisms ranging from basic OAuth implementations to sophisti- cated multi-
factor approaches tailored to risk levels;

4.1.4.8 Encryption standards for data both in transit and at rest, with specific requirements for sensitive
financial information;

4.1.4.9 Security monitoring systems that provide real-time threat detection across distributed
environments;

4.1.4.10 Penetration testing regimes that regularly assess vulnerabilities across integration points;
4.1.4.11 Tokenization approaches that minimize exposure of sensitive credentials and personal information.
Despite these technical safeguards, multiple studies highlight that cybersecurity concerns re- main
significant challenges across all open models [21]. Particularly prominent threats include sophisticated
phishing attacks targeting authentication credentials, social engineering exploits that manipulate users into
authorizing malicious access, and data breaches that compromise sen- sitive financial information [21].
These threats evolve continuously, requiring dynamic security responses that adapt to emerging attack
vectors.

Regional Variations in Security Implementation Our comparative analysis reveals sub- stantial regional
differences in security implementation within open financial models, reflecting varying regulatory
approaches, technological infrastructure, and implementation priorities:

4.1.4.12 European and UK implementations generally demonstrate more robust security ar- chitectures,
attributed to comprehensive regulatory frameworks like GDPR and PSD2, centralized oversight
mechanisms, and established standardization processes [27]. These models typically feature strong
customer authentication requirements, standardized secu- rity testing, and clear liability frameworks;
4.1.4.13 North American approaches exhibit greater variation, with fragmented regulatory oversight
resulting in inconsistent security implementations across different states and institutions. However, they
often feature advanced technological solutions developed by market participants to address specific
security challenges;

4.1.4.14 Brazilian implementation represents a distinctive hybrid model that combines compre- hensive data
protection regulation through LGPD with technical standardization driven by the Central Bank. This
approach establishes clear security requirements while adapting to Brazil’s specific financial inclusion
objectives [13];

4.1.4.15 African and some Asian implementations face significant security challenges stem- ming from
infrastructure limitations, fragmented regulatory approaches, and resource constraints [36]. These regions
often prioritize accessibility over comprehensive security, potentially creating vulnerabilities that could
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undermine trust in open financial systems.

These regional variations highlight the importance of contextualizing security measures within broader
technological and regulatory environments, while maintaining minimum stan- dards that protect
consumer interests and system integrity.

Balancing Security with Usability and Inclusion A recurring theme across the literature is the inherent
tension between stringent security requirements and other open model objectives, particularly usability and
inclusion. Our analysis revealed several approaches to managing these tensions:

4.1.4.16 Risk-based authentication that adjusts security requirements proportionally to trans- action risk,
minimizing friction for low-risk activities;

4.1.4.17 Progressive security implementation that establishes baseline protections for all users while
allowing optional enhanced measures;

4.1.4.18 Localized authentication methods adapted to regional infrastructure and literacy levels;

4.1.4.19 Consumer education initiatives that build security awareness alongside technical pro- tections;
4.1.4.20 Delegated authentication models that provide secure access options for users without digital devices
or skills.

The evidence suggests that effectively balancing security with other objectives requires thoughtful design
that recognizes security not as an absolute state but as a contextual con- dition appropriate to specific
use cases, user needs, and risk profiles. The most successful implementations incorporate security
considerations from the earliest design stages rather than applying them as post-development constraints.

Our analysis ultimately indicates that security in open financial models must function as both
protective infrastructure and trust-building mechanism, establishing the confidence neces- sary for
widespread adoption while enabling the innovation and inclusion that define the open paradigm. The
systematic implementation of appropriate security measures, regulatory, tech- nical, and operational,
directly enables the realization of benefits across all other pillars of open financial systems.

4.1.5 Consumer Empowerment

Consumer empowerment emerges from our systematic analysis as a transformative pillar that
fundamentally redefines the relationship between financial service providers and their customers. This pillar
represents both a philosophical principle and a practical mechanism for redistributing control, agency, and
decision-making authority within financial ecosystems. Our comprehensive review of 274 studies reveals
that consumer empowerment in open financial models manifests through four critical dimensions: data
sovereignty, expanded choice architecture, decision sup- port mechanisms, and participatory design.

Paradigm Shift in Data Control Our systematic review identifies a fundamental contrast between
traditional financial models, where data access and utilization rights remained con- centrated almost
exclusively among major institutions, and open models, which systematically return control over financial
information directly to consumers [3]. This shift represents not merely a technical or regulatory change
but a profound reconfiguration of power dynamics within financial systems:

Table 7: Transformation of Consumer Data Control in Financial Services

Dimension Traditional Financial Model Open Financial Model
Data Ownership Institution-centric with limited Consumer-centric with granular
consumer visibility control rights
Access Authorization Blanket consent through general Specific, purpose-limited,
terms revocable consent
Data Portability Limited or costly transfer options Standardized, low-friction
portability
Service Switching High friction, relationship lock-in Reduced switching costs,
relationship fluidity
Value Distribution Data value primarily captured by More equitable value
institutions distribution

This comparative analysis demonstrates how open models systematically transfer data so-
vereignty from institutions to individuals, creating both legal and practical mechanisms for consumers to
exercise meaningful control over their financial information. The literature consistently emphasizes that
this redistribution of control rights represents one of the most significant structural changes in consumer
finance since the digital transformation of banking services [3, 12].
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Regulatory Foundations of Empowerment Multiple studies highlight how specific regulatory frameworks
establish the legal foundation for consumer empowerment by creating enforceable rights and standardized
mechanisms for data control. Our analysis identified several particularly influential regulatory approaches:
- Brazil’s LGPD [11] establishes comprehensive rights including explicit consent require- ments,
purpose limitation, and data portability, creating secure and transparent mechanisms for data sharing while
allowing consumers autonomy over decisions regarding their personal information;

- Europe’s GDPR [19] and PSD2 together create a robust framework for consumer data rights,
with specific provisions for financial data sharing that emphasize consumer control and explicit consent;
- Australia’s Consumer Data Right takes a cross-sectoral approach that extends data control

rights beyond financial services, creating consistent consumer empowerment prin- ciples across utilities,
telecommunications, and financial services;

- California’s CCPA/CPRA establishes similar principles in a U.S. context, demonstrat- ing
convergence around core consumer empowerment concepts despite different regulatory traditions.

The literature demonstrates that these regulatory frameworks, while varying in specific requirements
and implementation approaches, share a common philosophical foundation: posi- tioning the consumer
as the primary manager of their financial data and decisions [12]. This regulatory convergence has
accelerated the global diffusion of consumer empowerment principles across diverse markets.

Practical Mechanisms of Empowerment Our analysis identified several practical mech- anisms through
which consumer empowerment is operationalized in open financial systems:

- Consent dashboards that provide centralized visibility and control over data sharing
authorizations, including granular permission management and revocation capabilities;

- Data visualization tools that translate complex financial information into accessible formats,
enhancing consumer understanding and decision-making capacity;

- Financial aggregation services that consolidate information across providers, creating
comprehensive views of financial status and options;

- Automated switching services that reduce practical barriers to changing providers by managing
administrative processes;

- Personalized recommendation engines that suggest relevant financial products based on individual
circumstances while maintaining transparency about their operation;

- Financial literacy resources integrated into service interfaces, building knowledge and capability
alongside practical tools.

These mechanisms demonstrate that effective consumer empowerment requires not only formal rights but
practical tools that make those rights accessible and meaningful across diverse consumer segments with
varying digital literacy, financial sophistication, and accessibility needs.

Socioeconomic Impact and Inclusion Dimension The literature demonstrates that con- sumer empowerment
extends beyond individual control rights to create broader socioeconomic impacts, particularly regarding
financial inclusion and market dynamics. Our analysis indicates that by reducing information asymmetries
and lowering switching barriers, consumer empow- erment:

- Enhances user trust in financial systems through transparent data practices and explicit consent
mechanisms;
- Encourages the development of specialized solutions for previously underserved segments,

including small entrepreneurs, rural communities, and populations with limited financial histories;

- Expands access to personalized financial advice and services previously available only to wealthy
clients;

- Reduces reliance on predatory financial services by creating more transparent comparison
mechanisms;

- Fosters competition based on service quality rather than information capture or switching friction.
These effects demonstrate that consumer empowerment functions not merely as an individ- ual benefit but
as a market-structuring mechanism with significant implications for financial inclusion [2, 3]. By enabling
consumers from historically marginalized communities to leverage their financial data more effectively,
open models create pathways to financial services previously inaccessible to these populations.

Challenges and Implementation Considerations Despite its transformative potential, implementing
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meaningful consumer empowerment presents significant challenges that our review consistently identified:

- Digital divide issues that may limit access to empowerment tools among certain pop- ulations;
- Consent complexity that can overwhelm consumers with excessive decisions or technical language;
- Cognitive biases that influence financial decision-making independent of information access;
- Security-convenience trade-offs in authentication and authorization processes;

- Institutional resistance to relinquishing established data control and monetization models.

Addressing these challenges requires thoughtful design that balances comprehensive control with
usability, provides appropriate defaults while preserving meaningful choice, and accommo- dates diverse
needs while maintaining consistent principles. The most successful implementa- tions incorporate
behavioral insights alongside technical capabilities, recognizing that effective empowerment depends on
psychological and sociological factors as well as technical and regu- latory structures.

Our analysis ultimately indicates that consumer empowerment reinforces both the sustain- ability and
ethical dimension of open models, ensuring that technological and market innova- tions remain aligned
with user needs and preferences [12]. By establishing consumers as active participants rather than passive
subjects in financial systems, this pillar functions as a critical counterbalance to purely institutional or
technological imperatives, maintaining human-centered values within increasingly complex and automated
financial ecosystems.

4.2 From Open Banking to Open Finance to Open Insurance: An Evolu- tionary Perspective

The systematic literature review reveals an evolutionary relationship between Open Banking, Open
Finance, and Open Insurance, suggesting a maturity continuum rather than three distinct phenomena. This
section traces the historical development of these models, examining how each builds upon and extends
the principles of its predecessors.

4.2.1 Historical Development

Open Banking emerged as the first iteration of the open paradigm in financial services, re-
sponding to increasing demands for competition and innovation in traditionally concentrated banking
markets [25]. Our analysis indicates that early open banking initiatives, particularly in the United
Kingdom and the European Union, primarily focused on payment services and ba- sic account
information sharing. The European Union’s Payment Services Directive 2 (PSD2), implemented in 2018,
represented a watershed moment in establishing a regulatory foundation for mandatory data sharing with
explicit consumer consent [23].

Building on this foundation, Open Finance evolved to encompass a broader range of finan- cial
services beyond traditional banking [28]. The literature demonstrates that this expansion reflected
growing recognition of the integrated nature of modern financial services and consumer demand for seamless
experiences across different financial products. Our analysis shows that around 2020, frameworks such
as Europe’s Digital Finance Package began explicitly extending open principles to sectors such as
investments, pensions, and insurance [17].

Most recently, Open Insurance emerged as a specialized application of open principles within the
insurance sector [49]. Multiple studies indicate that while Open Insurance adopts the core technological
and philosophical elements of its predecessors, it addresses industry-specific chal- lenges such as policy
complexity, risk assessment, and claims processing. Regulatory initiatives such as Brazil’s Circular
SUSEP No. 635/2021 demonstrate the formal recognition of Open Insurance as a distinct framework
requiring specialized governance [13].

4.2.2  Expanding Scope and Application

The evolution from Open Banking to Open Finance to Open Insurance represents a progressive
expansion in both scope and application. Figure 3 illustrates this expanding scope across the three
models.
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Figure 3: Evolution of Scope Across Open Banking, Open Finance, and Open Insurance

Our systematic review indicates that Open Banking primarily focuses on core banking ser- vices, payment
initiation, account information, and basic financial data. Open Finance extends this scope to include
investments, pensions, mortgages, and broader wealth management ser- vices, creating more
comprehensive financial integration [32]. Open Insurance further expands the paradigm to encompass
policy information, claims data, risk assessment, and specialized insurance products [33].

This expansion also represents a deepening application of open principles. The literature
demonstrates that while Open Banking primarily facilitates access to existing financial data, Open
Finance enables more complex integrations between different financial sectors [12]. Open Insurance, in turn,
applies these principles to create entirely new insurance models, such as parametric insurance and
dynamic risk assessment [52].

4.2.3  Technological Enablers

The evolution of open models has been facilitated by key technological enablers that have matured
alongside these frameworks. Our systematic analysis identifies several transformative technologies that
have supported this progression:

Standardized APIs evolved from basic payment and account interfaces in Open Banking to more
sophisticated data exchange protocols in Open Finance and specialized insurance-specific interfaces in Open
Insurance [54]. The literature demonstrates that API standardization has progressively enhanced
security, efficiency, and interoperability across financial services.

Blockchain and distributed ledger technologies have increasingly supported open models, particularly in
Open Finance and Open Insurance [53]. Multiple studies highlight how these technologies enhance
transparency, immutability, and trust in data-sharing ecosystems, enabling complex multi-party
collaborations.

Artificial intelligence and machine learning capabilities have expanded across the evolution of open
models [41]. Our analysis shows that while early Open Banking applications primarily used Al for basic
customer segmentation, Open Finance and Open Insurance leverage more so- phisticated algorithms for
personalized recommendations, risk assessment, and fraud detection.

4.2.4  Regulatory Catalysts

Regulatory frameworks have served as critical catalysts throughout the evolution of open mod- els. The
systematic review identifies a progression from banking-focused regulations to compre- hensive
frameworks addressing integrated financial services.

Initial Open Banking regulations, such as PSD2 in Europe and the Open Banking Initiative in the UK,
focused primarily on payment services and basic account information [27]. These frameworks
established foundational principles regarding consumer consent, data standardiza- tion, and security
requirements.

As open models expanded, our analysis shows that regulatory frameworks evolved to address broader
financial services integration. Initiatives such as Europe’s Digital Finance Package and Australia’s
Consumer Data Right created comprehensive frameworks that extended beyond banking to include diverse

DOI: 10.9790/487X-2707054277 www.iostjournals.org Page | 60



The Open Paradigm: A Systematic Analysis of Evolutionary Frameworks and Cross-..

financial sectors [46, 10].

Most recently, specialized insurance regulations have emerged to address the unique char- acteristics of
Open Insurance. The literature demonstrates that frameworks such as Brazil’s Circular SUSEP No.
635/2021 and initiatives by the European Insurance and Occupational Pensions Authority (EIOPA)
establish insurance-specific guidelines while maintaining align- ment with broader open finance principles
[9].

This regulatory evolution reflects growing recognition of both the integrated nature of fi- nancial services
and the need for sector-specific adaptations. Our analysis indicates that the most effective regulatory
approaches maintain consistency in core principles, such as consumer consent and data security, while
allowing flexibility in implementation to address sector-specific challenges.

V.Global Implementation of Open Models

Building upon the conceptual framework established in the previous section, this section ex-
amines how Open Banking, Open Finance, and Open Insurance have been implemented across different
regions worldwide. The analysis highlights variations in regulatory approaches, tech- nological
infrastructures, and market impacts, illustrating how the theoretical principles of openness manifest in
diverse socioeconomic contexts. Our systematic review reveals that while the foundational pillars remain
consistent, implementation strategies and outcomes vary signif- icantly based on regional priorities,
existing market structures, and technological readiness.

5.1 Regional Approaches to Open Banking

Our systematic analysis demonstrates that the adoption of Open Banking varies significantly across
economic, cultural, and regulatory contexts. Advanced markets like Europe, the United Kingdom, and
Australia have established international standards for interoperability and secu- rity, while emerging
economies such as Brazil and India have adapted these principles to local conditions. The evidence
from the reviewed studies indicates that no single model guarantees success, requiring a balance
between global best practices and regional adaptations for effective and sustainable implementation.

5.1.1  Europe and the United Kingdom

The literature consistently identifies Europe as the pioneer of Open Banking through the
Payment Services Directive 2 (PSD2), which enhanced competition by mandating consumer-
consented data sharing. However, multiple studies highlight ongoing challenges like API stan-
dardization inconsistencies and cybersecurity vulnerabilities that require further improvements [48].

In the United Kingdom, our analysis reveals that the Open Banking Implementation Entity (OBIE)
successfully unified regulators and financial institutions under common technical stan- dards, ensuring
interoperability and fostering innovation. This framework has enabled signifi- cant advancements such
as account aggregation and streamlined payment solutions, positioning the UK as a global reference
point according to the reviewed literature [27].

The European approach to Open Banking is characterized by strong regulatory mandates, detailed
technical standards, and significant emphasis on consumer protection. This centralized model has
accelerated adoption but also created implementation challenges, particularly for smaller institutions
facing substantial compliance costs.

5.1.2  North America and Oceania

The systematic review indicates that in the United States, the absence of federal regulations has
resulted in a decentralized, market-driven approach. While this has fostered innovation, the literature
emphasizes that it has also created significant fragmentation and security challenges across the financial
ecosystem.

For Canada, our analysis shows the adoption of a more gradual and collaborative strategy, promoting
partnerships between banks and fintechs with a strong focus on consumer protection. However, multiple
studies highlight that technological disparities and resistance from major financial institutions continue to
slow progress [20].

Australia’s Consumer Data Right (CDR) [5] represents a unique approach identified in the literature,
which expanded Open Banking principles to sectors like energy and telecommunica- tions, empowering
consumers with greater control over their data. Despite these advances, the systematic review reveals
persistent challenges such as API standardization inconsistencies and low public awareness that hinder
large-scale adoption [46].
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These regions demonstrate the contrast between market-driven and regulatory-driven ap- proaches, with
Australia’s hybrid model offering insights into cross-sector data sharing that extends beyond financial
services.

513 Asia

In Asia, our analysis uncovered distinct implementation models. In China, major technology
companies like Alibaba and Tencent have integrated Open Banking into their financial ecosys- tems,
expanding access to services for previously underserved populations. Contrastingly, South Korea has
implemented a centralized open API framework which, according to the literature, has significantly
increased market competition and accelerated digital transactions [35].

The diversity of approaches in Asia reflects varying market structures and regulatory pri- orities.
China’s model leverages existing digital ecosystems built by technology giants, while South Korea’s
centralized approach prioritizes standardization and interoperability. Both mod- els demonstrate how
Open Banking principles can be adapted to diverse market conditions while maintaining core
principles of data sharing and consumer consent.

5.1.4  Africa

The systematic review revealed that Open Banking initiatives in Nigeria and Kenya have demon- strated
strong potential to enhance financial inclusion by integrating marginalized populations into the formal
financial system. However, multiple studies consistently identify limited infras- tructure and fragmented
regulations as significant barriers to widespread adoption across the continent [36].

African implementations prioritize mobile-based solutions and partnerships with telecommu- nications
providers, reflecting the region’s unique technological landscape. These adaptations demonstrate how
Open Banking principles can be tailored to address specific regional chal- lenges, particularly in contexts
where traditional banking infrastructure is limited but mobile penetration is high.

5.1.5  Latin America

For Latin America, our analysis indicates that regulations such as Mexico’s Ley Fintech and
regulatory sandboxes in Colombia have facilitated fintech entry and promoted financial inclu- sion.
However, the literature consistently highlights that major banks’ resistance and a lack of regulatory
standardization remain key obstacles to broader adoption throughout the region [29]. The Latin American
approach combines elements of regulatory mandates with market-driven innovation, often using
regulatory sandboxes to test implementation models before broader roll- out. This approach reflects the
region’s focus on balancing innovation with consumer protection and financial stability.

5.1.6  Brazil

The systematic analysis of Brazil-specific studies reveals that Open Banking is modernizing the
financial system by fostering interoperability and expanding access to financial services. Regulated
by the Central Bank of Brazil (BACEN), it establishes comprehensive guidelines for secure data
sharing, ensuring transparency and explicit consumer consent. Our review identified significant
collaboration between BACEN and the National Data Protection Authority (ANPD), which ensures compliance
with LGPD, balancing innovation with consumer protection. The Brazilian model integrates mandatory
self-regulation with government oversight, fostering competition and financial inclusion by facilitating
the entry of new players such as fintechs and startups [1, 45].

Brazil’s approach stands out for its phased implementation strategy, comprehensive regula- tory
framework, and strong emphasis on financial inclusion. The integration with Pix, Brazil’s instant payment
system, demonstrates how Open Banking can complement other financial in- novations to create a more
integrated digital financial ecosystem. However, our analysis con- sistently identifies challenges including
resistance from established institutions, technological disparities, and consumer education as ongoing
barriers to full implementation.

5.2 The Expansion to Open Finance

5.2.1  Regulatory Frameworks Worldwide

Our systematic analysis reveals that global Open Finance initiatives vary significantly based on
regional specificities. The literature demonstrates that centralized models, such as those in Europe and
the United Kingdom, prioritize standardization and security, whereas more flexible frameworks
identified in the United States and Australia promote market-driven innovation.

In Europe, the Digital Finance Package (DFP), introduced in 2020, includes key regula- tions such as
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the Markets in Crypto-Assets Regulation (MiCA) and the Digital Operational Resilience Act
(DORA), aimed at enhancing interoperability and resilience in digital financial markets [10]. Beyond
fostering innovation, multiple studies indicate that the DFP seeks to establish an integrated European
financial data space, extending Open Banking principles to sectors such as insurance and investments.
In emerging markets such as Egypt and Latin America, multiple studies highlight that Open Finance has
become a strategic tool for expanding financial access. The analysis indicates that regulations that
encourage social inclusion and the adoption of emerging technologies have facilitated the development of
solutions tailored to local needs, fostering competitiveness and reducing economic disparities.

5.2.2  Implementation Challenges

Despite the potential benefits of Open Finance, our systematic review consistently identifies several
implementation challenges across regions. Regulatory harmonization emerges as a crit- ical issue,
particularly in regions with multiple regulatory bodies overseeing different financial sectors. The
literature shows that inconsistent requirements across banking, investments, in- surance, and pensions
create compliance challenges and hinder seamless data sharing.

Technological disparities represent another significant challenge, with legacy systems in es- tablished
financial institutions often proving difficult to integrate with modern API-based archi- tectures. Multiple
studies highlight that this challenge is particularly acute in emerging markets where technological
infrastructure varies widely among institutions.

Cultural and organizational resistance also emerges as a persistent barrier, with traditional financial
institutions often viewing data sharing as a competitive threat rather than an oppor- tunity for innovation.
The systematic review indicates that addressing these challenges requires a combination of regulatory
incentives, technological investments, and organizational change management.

5.2.3 Market Impacts

The literature demonstrates that where successfully implemented, Open Finance has significant market
impacts, including increased competition, enhanced service personalization, and greater financial
inclusion. Multiple studies highlight that the entry of specialized fintechs and service aggregators has
disrupted traditional value chains, forcing established institutions to innovate and improve their offerings.
Our analysis reveals that Open Finance has enabled the development of integrated financial dashboards,
automated advisory services, and personalized product recommendations that enhance consumer
decision-making and financial literacy. These innovations particularly benefit underserved populations by
simplifying complex financial products and reducing information asymmetries.

5.2.4  Regional Variations

The systematic review indicates substantial regional variations in Open Finance implementa- tion. In
developed markets like Europe and Australia, Open Finance prioritizes cross-sector integration and
enhanced personalization of existing services. Multiple studies demonstrate that these markets leverage
advanced analytics and Al to create sophisticated financial plan- ning tools and seamless customer
experiences.

In contrast, emerging markets in Latin America and parts of Asia focus primarily on ex- panding
financial access and addressing historical exclusion. Our analysis shows that in these regions, Open
Finance initiatives often emphasize mobile-based solutions, basic financial ser- vices for the unbanked,
and partnerships with non-financial institutions to expand distribution networks.

Brazil’s approach combines elements of both strategies, with a strong emphasis on inclusion while also
developing sophisticated technical infrastructure. The literature consistently positions Brazil as an emerging
leader in Open Finance implementation, with its comprehensive regulatory framework and strategic
integration with other financial innovations such as Pix.

5.3 The Emergence of Open Insurance

5.3.1 Current State of Development

Our systematic analysis reveals that Open Insurance represents the newest frontier in the evo- lution of
open models, with implementation still in its early stages across most regions. The literature indicates
that Open Insurance, inspired by international initiatives in Europe and Aus- tralia, utilizes standardized
APIs to facilitate the secure exchange of policy and claims data. Our review consistently highlights that this
connectivity improves integration between traditional insurers and insurtechs, enhancing competition
and enabling consumer-centric innovations.

The systematic literature review demonstrates that the adoption of Open Insurance varies according to
each region’s economic, technological, and regulatory context. Multiple studies show that advanced
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markets such as Europe, the United Kingdom, and Australia have imple- mented standardized
frameworks to enhance interoperability and foster innovation. Meanwhile, our analysis reveals that
countries like India and those in Latin America have adapted global models to their local realities,
prioritizing financial inclusion and leveraging accessible technolo- gies.

5.3.2  Sector-Specific Adaptations

Beyond modernizing the sector, multiple studies emphasize that Open Insurance addresses the growing
demand for personalized digital services, particularly among underserved populations. The systematic
analysis shows that the use of predictive analytics and artificial intelligence improves risk assessment,
allowing insurers to develop more accessible and tailored products. The literature demonstrates that
these innovations optimize underwriting processes, strengthen fraud detection, and enhance pricing
accuracy, fostering a more efficient and inclusive insurance ecosystem.

In contrast to the traditional model, where our review shows policyholder information re- mains restricted
to the institutions that serve them, the literature indicates that Open Insurance creates a more dynamic
environment in which data can be securely shared among different in- dustry players. Multiple studies
highlight that this ecosystem promotes the development of more flexible and tailored products that
align with consumer needs and emerging technological trends. Our analysis demonstrates that the
concept of "open" in Open Insurance extends be- yond mere data-sharing; it represents a structural
transformation of the market, driving greater efficiency, accessibility, and continuous innovation.

5.3.3  Regulatory Approaches

Our systematic analysis identifies the European Insurance and Occupational Pensions Authority (EIOPA)
as leading Open Insurance advancements in Europe, promoting public consultations and regulations that
drive innovation and security in the sector [9]. In the United Kingdom, the literature demonstrates that the
Financial Conduct Authority (FCA) follows the Open Banking model, integrating insurers and insurtechs
through APIs to enhance competition and product personalization [34].

In Brazil, the implementation of Open Insurance represents a significant step in modernizing the sector
by fostering interoperability and expanding access to insurance products. Multiple studies highlight
that this model, regulated by Circular SUSEP No. 635/2021, establishes guidelines for secure data
sharing among insurers, consumers, and authorized third parties, ensuring explicit consent, security,
and transparency. Our analysis shows that the Superin- tendence of Private Insurance (SUSEP), in
collaboration with the National Data Protection Authority (ANPD), ensures compliance with LGPD,
balancing technological innovation with consumer protection. The literature consistently indicates that
the Brazilian regulatory model follows a hybrid approach, combining mandatory self-regulation with
state supervision to drive financial inclusion [4].

5.3.4  Implementation Barriers and Enablers

Despite well-established regulatory frameworks, our review consistently identifies persistent
challenges such as cultural resistance and data security concerns. Multiple studies highlight that
strategies like dynamic pricing and predictive analytics have proven effective in moderniz- ing the
sector and strengthening consumer trust [52].

The systematic review emphasizes that cybersecurity and data protection are pivotal to the consolidation
of Open Insurance. Multiple studies highlight that Circular SUSEP No. 635/2021, in alignment with the
LGPD, establishes strict security protocols to ensure transparent data sharing with explicit consumer
consent, including multi-factor authentication and periodic se- curity audits [13]. Despite these
safeguards, our analysis consistently identifies persistent digital threats such as data breaches and fraud.

The literature suggests that mitigating these risks requires ongoing investments in cyber- security
infrastructure and consumer education on digital security best practices. Addition- ally, multiple studies
recommend implementing privacy taxonomies and algorithmic governance mechanisms as essential to
strengthening trust, ensuring ethical data management, and fostering a secure and sustainable Open
Insurance ecosystem.

Beyond defining clear technical standards, our review reveals that regulations encourage market
diversification by facilitating the entry of insurtechs and startups, fostering competition and expanding
consumer choices. Multiple studies demonstrate that this competitive environ- ment promotes the
development of personalized and affordable insurance solutions, particularly benefiting underserved
populations [24].
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VI.Comparative Analysis of Open Models
Building upon our examination of open models across different regions, this section presents a
comprehensive comparative analysis that synthesizes insights across three dimensions: cross- model
comparisons, cross-regional assessments, and an integrated definition of the "open" concept. This
multifaceted analysis enables a deeper understanding of commonalities, distinctions, and evolutionary
patterns, contributing to a more nuanced conceptualization of openness in financial services.

6.1 Cross-Model Comparison
Our analysis reveals that while Open Banking, Open Finance, and Open Insurance share core
principles, they differ significantly in scope, maturity, and implementation challenges. Table 8 presents

a structured comparison of these three models based on our systematic literature review.

Table 8: Comparative Analysis of Open Banking, Open Finance, and Open Insurance

Dimension Open Banking Open Finance Open Insurance
Primary Fo- | Banking data and pay- | Integration of broader fi- | Insurance policy data,
cus ment services nancial services (invest- | claims information, and
ments, pensions, insur- | risk assessment
ance)

Maturity

High; well-established in

Moderate; evolving from

Nascent; early implemen-

Level multiple markets Open Banking tation stage

Key Regula- | PSD2 (Europe), CDR | Extensions of Open Bank- | Circular SUSEP  No.
tions (Australia), Joint Resolu- | ingregulations, Digital Fi- | 635/2021 (Brazil), EIOPA

tion No. 1/2020 (Brazil) | nance Package (EU) initiatives (Europe)

Primary Standardized APIs for | Enhanced APIs integrat- | Specialized APIs for pol-
Technological | payment initiation and | ing various financial ser- | icy data and claims pro-
Infrastructure | account information vices cessing

Principal Im- | Data standardization, cy- | Cross-sector integration, | Policy complexity, dy-
plementation bersecurity regulatory harmonization | namic risk assessment,

Challenges

legacy systems

Global Adop-
tion Patterns

Widespread in  devel-
oped markets, growing in

Concentrated in Europe,
UK, and select emerging
markets

Limited; primarily in Eu-
rope, Brazil, and select
Asian markets

emerging economies

6.1.1  Shared Principles and Divergent Applications

A key convergence among the three models is the adoption of standardized APIs, enabling secure
and efficient communication between ecosystem participants. This standardization facilitates data
exchange between financial institutions, insurers, and fintechs, allowing for personalized services and
enhanced consumer experiences [54]. Additionally, all models require explicit con- sent for data sharing,
ensuring compliance with regulations such as GDPR in Europe and LGPD in Brazil, which strengthen
consumer protection and enhance transparency.

Another fundamental similarity is the commitment to financial inclusion. Our analysis
demonstrates that Open Banking and Open Finance have already lowered barriers for fintechs and
insurtechs, promoting product diversification and access to previously unavailable financial services [47].
Open Insurance, though in its early stages, follows a similar path by seeking to expand coverage
through microinsurance and modular policies tailored to individual needs [24]. However, notable
differences exist in how these principles are applied. Open Banking pri- marily focuses on payment
services and account information, creating a relatively bounded scope with clearly defined data types.
Open Finance expands this significantly, requiring inter- operability across diverse financial products with
heterogeneous data structures and regulatory frameworks [28]. Open Insurance adapts these principles to
address sector-specific challenges, particularly the complexity of insurance policies, dynamic risk
assessment, and claims processing [49].

6.1.2  Implementation Maturity

Our systematic review reveals significant variations in implementation maturity across the three
models. Open Banking is the most mature, with well-established regulatory frameworks, stan- dardized
technical specifications, and widespread adoption in both developed and emerging markets. Multiple
studies identify the European Union’s PSD2 and the United Kingdom’s Open Banking
Implementation Entity as setting international standards for Open Banking im- plementation [27].

Open Finance occupies an intermediate position on the maturity spectrum, building upon Open
Banking infrastructure while expanding its scope. The literature demonstrates that many regions are
transitioning from Open Banking to Open Finance, extending data-sharing princi- ples to additional
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financial sectors [12]. However, our analysis indicates that this expansion introduces new challenges
regarding cross-sector integration and regulatory harmonization.

Open Insurance emerges as the least mature model, with implementation limited to se- lect regions
and primarily in early development stages. Despite this nascency, multiple studies highlight its
significant potential to transform the insurance sector through enhanced personal- ization, improved
risk assessment, and expanded accessibility [22].

6.1.3  Technological Infrastructure Requirements

The technological requirements for implementing open models become increasingly sophisticated as they
evolve from Open Banking to Open Finance to Open Insurance. Our analysis identifies several key
dimensions of this progression:

Data complexity increases significantly across models. While Open Banking primarily deals with
structured transaction data and account information, Open Finance must integrate het- erogeneous data
types from diverse financial products [2]. Open Insurance further extends this complexity to include policy
information, claims data, and dynamic risk factors [33].

Security requirements also intensify along this progression. The literature demonstrates that while all
models require robust security protocols, Open Finance and Open Insurance involve increasingly sensitive
personal and financial information, necessitating enhanced protec- tion mechanisms [13]. Multiple
studies emphasize that as the scope of data sharing expands, the potential impact of security breaches
becomes more significant.

Integration challenges grow more complex across models. Our systematic review shows that Open
Banking integration primarily occurs within a relatively homogeneous banking sec- tor, while Open
Finance requires cross-sector interoperability between fundamentally different financial services [32].
Open Insurance further complicates this by introducing specialized in- surance terminology, complex
policy structures, and dynamic risk assessments [52].

6.1.4  Regulatory Frameworks

Regulatory approaches also evolve across the three models, reflecting their increasing scope and complexity.
Our analysis reveals that Open Banking regulations typically focus on payment ser- vices and account
information, establishing clear standards for data sharing and security [23]. These frameworks provide
specific technical requirements and implementation timelines, creat- ing a relatively straightforward
compliance pathway.

Open Finance regulations expand this scope considerably, addressing the integration of diverse financial
sectors under a unified framework [6]. Multiple studies highlight the challenges of harmonizing
regulations across banking, investments, insurance, and pensions, with different regulatory bodies often
overseeing each sector. This complexity requires more flexible regulatory approaches that establish core
principles while allowing for sector-specific adaptations.

Open Insurance regulation represents the newest frontier, with frameworks still emerging in most
regions. The literature demonstrates that these regulations must address the unique characteristics of
insurance products, including complex policy structures, actuarial calculations, and claims processing [9].
Our analysis shows that successful regulatory approaches in this domain combine insurance-specific
provisions with alignment to broader open finance principles, ensuring both specialization and
interoperability.

6.2 Cross-Regional Comparison

Our systematic comparison reveals significant regional variations in the implementation of open models,
reflecting diverse regulatory approaches, market structures, and socioeconomic priori- ties. These
variations manifest across all three models but display distinct patterns that provide insights into the
adaptation of open principles to different contexts.

6.2.1 Developed vs. Emerging Markets

A clear distinction emerges between implementation approaches in developed and emerging mar- kets. In
developed markets such as Europe, the United Kingdom, and Australia, open models primarily focus on
enhancing competition, service quality, and consumer choice within already mature financial ecosystems
[46]. These regions typically emphasize sophisticated technical standards, detailed regulatory frameworks,
and advanced security protocols.

In contrast, emerging markets across Latin America, Africa, and parts of Asia prioritize financial
inclusion and market democratization [36]. Our analysis demonstrates that these regions adapt open
principles to address structural challenges such as limited banking access, concentrated markets, and
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significant unbanked populations. The literature shows that in these contexts, mobile-based solutions,
simplified technical requirements, and partnerships with non- financial institutions play crucial roles in
implementation success.

Brazil occupies a unique position that combines elements of both approaches. Multiple studies highlight
that while Brazil prioritizes financial inclusion like other emerging markets, it has implemented
sophisticated regulatory frameworks and technical standards comparable to developed economies [1]. This
hybrid approach positions Brazil as an important case study for understanding how open models can
simultaneously address inclusion challenges while main- taining technical sophistication.

6.2.2  Regulatory-Driven vs. Market-Driven Approaches

Our systematic review identifies a spectrum of implementation approaches ranging from strictly
regulatory-driven to predominantly market-driven. European initiatives exemplify the regulatory- driven
approach, with comprehensive frameworks like PSD2 and the Digital Finance Package establishing
detailed requirements and implementation timelines [27]. These mandated ap- proaches accelerate
adoption but may constrain innovation through rigid specifications.

At the opposite end of the spectrum, the United States demonstrates a market-driven ap- proach, with
limited regulatory intervention and implementation primarily guided by market forces [6]. Multiple
studies indicate that this approach fosters diverse and innovative solutions but creates challenges
regarding standardization, interoperability, and consumer protection.

Several regions adopt hybrid approaches that balance regulatory mandates with market flexibility.
Australia’s Consumer Data Right establishes core requirements while allowing in- dustry participants to
determine implementation details [44]. Similarly, Brazil combines regu- latory oversight with self-
regulatory mechanisms, creating a balance between standardization and innovation [43]. These hybrid
models emerge from our analysis as particularly effective in addressing the complex challenges of
implementing open financial ecosystems.

6.2.3  Impact on Financial Inclusion

Financial inclusion impacts vary significantly across regions, reflecting different baseline condi- tions and
implementation priorities. Our analysis indicates that in regions with high financial exclusion rates, open
models have demonstrated considerable potential to expand access to financial services [55].

In Africa, mobile-centric implementations leverage high mobile penetration to bypass tradi- tional banking
infrastructure limitations [36]. The literature demonstrates that in Kenya and Nigeria, Open Banking
principles integrated with mobile money platforms have increased access to basic financial services,
particularly in rural areas.

Latin American implementations emphasize reducing market concentration and expanding service access
[40]. Multiple studies highlight how in Mexico and Brazil, open models have facilitated the entry of
fintechs offering accessible products to previously underserved segments, including microenterprises and
low-income households.

In developed markets, inclusion benefits focus more on improving access for specific segments such as
small businesses, the elderly, and individuals with limited credit histories [3]. Our systematic review
indicates that in these contexts, open models primarily enhance inclusion by simplifying complex financial
products, improving financial literacy, and reducing barriers to service switching.

6.2.4  Technological Adoption Patterns

Technology adoption patterns follow distinct trajectories across regions, influenced by exist- ing
infrastructure, digital literacy, and regulatory approaches. Advanced economies typically implement
comprehensive API ecosystems with sophisticated security protocols and extensive documentation [54].
These implementations set international standards but require significant investment and technical
expertise.

Emerging markets often adopt lighter technical frameworks adapted to local constraints [53]. Our
analysis shows that these adaptations include mobile-optimized interfaces, simplified au- thentication
mechanisms, and phased implementation approaches that prioritize core function- alities before
expanding to more complex features.

Brazil’s technological approach combines elements of both patterns, implementing sophis- ticated API
standards while adapting them to address local challenges [51]. Multiple studies highlight how the
integration of Pix with Open Banking and Open Finance has created syn- ergies that accelerate adoption
and enhance functionality, providing a model for technology integration in other regions.
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6.3 Integrated Analysis: Defining "Open"

6.3.1  Synthesizing a Comprehensive Definition

Based on our systematic analysis across models and regions, we define the concept of "open" as a
structured and multidimensional ecosystem founded on five fundamental pillars: inclusion,
interoperability, innovation, security, and consumer empowerment. This definition extends be- yond mere
data sharing to represent a paradigm shift that redefines the interaction between data, services, and
market participants across financial services.

The central question of this study, What is Open?, goes beyond a mere technical or regu- latory definition.
After an in-depth analysis of the literature and global initiatives, it becomes clear that Open is not confined
to a single model but rather represents a foundational principle that redefines how data, services, and
markets interact. Its essence lies in the transition from closed ecosystems to interconnected environments,
where data exchange occurs in a standard- ized, secure, and consumer-driven manner.

Although the fundamental pillars of Open, inclusion, interoperability, innovation, security, and
consumer empowerment, are widely recognized, their implementation varies across sectors and
regulatory contexts. This adaptability is precisely what enables Open to function not as a rigid, one-
size-fits-all solution but as a flexible framework tailored to the specific needs and challenges of
different markets.

6.3.2  Core Characteristics Across Models and Regions

Despite variations in implementation, several core characteristics emerge consistently across all open
models and regions:

Consumer consent forms the ethical foundation of all open models. Our analysis demon- strates that
regardless of regional or sectoral differences, explicit consumer authorization for data sharing remains
a non-negotiable principle [56]. This ensures that consumers retain con- trol over their information
while building trust in the open ecosystem.

Standardized interfaces, particularly APIs, serve as the technical backbone across all im- plementations
[54]. While specific standards vary, the literature consistently emphasizes that structured data exchange
protocols are essential for ensuring secure, efficient communication among ecosystem participants.
Competitive market dynamics emerge as a central objective across all open models [47]. Multiple studies
highlight how by reducing information asymmetries and lowering barriers to entry, open frameworks
stimulate innovation, improve service quality, and expand consumer choice.

Regulatory oversight, though varying in approach and intensity, plays a crucial role in all successful
implementations [27]. Our systematic review indicates that whether through com- prehensive mandates or
lighter-touch frameworks, effective regulation establishes baseline re- quirements that ensure security,
interoperability, and consumer protection.

6.3.3  Adaptability to Different Contexts

The adaptability of open principles to diverse contexts emerges as a key finding from our cross- model and
cross-regional analysis. This adaptability manifests in several dimensions:

Technical flexibility allows open models to function across various technological landscapes. In developed
markets with sophisticated digital infrastructure, comprehensive API ecosystems facilitate complex
integrations and advanced functionalities [23]. In regions with infrastructure limitations, simplified
implementations focus on core functionalities delivered through widely available channels such as mobile
devices [36].

Regulatory adaptability enables open models to operate within diverse legal frameworks. Our analysis
indicates that while some principles remain consistent, such as consumer consent and data security,
implementation approaches range from comprehensive regulatory mandates to industry-led initiatives
guided by broad principles [6].

Market adaptations reflect different economic priorities and structural challenges. The lit- erature
demonstrates that in concentrated markets, open models primarily address competition and innovation
[32], while in markets with significant financial exclusion, they prioritize acces- sibility and basic
service provision [55].

This adaptability ensures that the open concept remains relevant and beneficial across di- verse
contexts, allowing for tailored implementation while maintaining core principles. Figure 4 presents the ideal
representation of the open concept, highlighting the five essential pillars that support its
implementation. In an optimal scenario, these pillars operate in balance, ensuring that data openness
is not merely a tool for increasing market efficiency but also a driver of social and economic
transformation.
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In this ideal representation, all five pillars reach maximum development, creating a balanced ecosystem that
simultaneously promotes inclusion, ensures interoperability, fosters innovation,

Interoperability

Innovation

Inclusion

Security

E‘mpowerment
M [deal Open
Figure 4: Radar Chart: Representation of the Ideal Concept of "Open".

maintains security, and empowers consumers. While no implementation has yet achieved this ideal
balance, our analysis indicates that the most successful open initiatives prioritize harmo- nious
development across all pillars rather than emphasizing some at the expense of others.

The systematic review consistently demonstrates that open models function most effectively when viewed
not as purely technical or regulatory frameworks but as transformative ecosystems that fundamentally
reshape relationships among consumers, service providers, and regulators. This holistic perspective
recognizes that successful implementation requires attention to tech- nological, regulatory, market, and
social dimensions, addressing each through coordinated and complementary initiatives.

VIIL Beyond Financial Services: The Broader Application of Open Models

While this study has focused on Open Banking, Open Finance, and Open Insurance, the prin-
ciples underlying these models extend well beyond financial services. This section explores how the
concept of openness, characterized by data sharing, standardized interfaces, consumer con- trol, and
collaborative innovation, is being adapted across diverse sectors including healthcare, education, energy,
government, and agriculture. By examining these cross-sectoral applications, we gain insights into the
broader potential of open models to transform service delivery, enhance inclusion, and stimulate
innovation across the digital economy.

71 Open Data in Other Sectors

The open principle extends beyond financial services, demonstrating adaptability to diverse
economic, technological, and regulatory contexts. Figure 5 illustrates the broader application of open
principles across multiple sectors, highlighting its transformative potential beyond the financial
domain.

Our analysis reveals that the core pillars of open models, inclusion, interoperability, inno- vation,
security, and consumer empowerment, remain fundamental across these diverse applications, driving both
technological and social advancements. Each sector adapts these principles to address specific
challenges and opportunities, while maintaining the essential characteristics
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Figure 5: Other Types of "Open" in the Literature.
of standardized data sharing, consumer control, and collaborative innovation.

7.1.1  Open Healthcare

The application of open principles to healthcare systems demonstrates significant potential to improve
patient outcomes, enhance operational efficiency, and expand access to medical services. Our systematic
review identifies several key manifestations of this approach:

Health data interoperability enables secure sharing of medical records, diagnostic informa- tion, and
treatment histories across healthcare providers through standardized APIs and data formats. Multiple
studies highlight Denmark as a leader in this domain, with its comprehen- sive digital health
infrastructure facilitating seamless information exchange among hospitals, primary care physicians,
and specialists.

Patient data control empowers individuals to manage and share their medical information, mirroring the
consumer empowerment principle central to financial open models. The literature demonstrates that this
approach enhances treatment coordination, reduces duplicate testing, and improves diagnostic accuracy
by providing healthcare providers with comprehensive patient information.

Collaborative medical innovation leverages shared health data to accelerate research, develop personalized
treatments, and improve public health interventions. Our analysis indicates that open health initiatives
have been particularly valuable in addressing global health challenges such as pandemic response,
where data sharing across institutions and borders proved essential for rapid vaccine development and
coordinated interventions.

The systematic review identifies ongoing challenges in this domain, particularly regarding privacy
protection for sensitive health information, standardization across diverse healthcare systems, and
equitable access to digital health infrastructure. However, multiple studies em- phasize that the
potential benefits, including improved care coordination, expanded healthcare access, and accelerated
medical innovation, make open health a promising frontier for future development.

7.1.2  Open Education

Open education adapts openness principles to expand access to learning resources, personalize educational
experiences, and enhance pedagogical innovation. Our analysis identifies several key manifestations in
this sector:

Learning resource accessibility removes barriers to educational materials through open li- censing,
digital distribution, and standardized formats. Finland exemplifies this approach with its innovative
education system that combines open educational resources with comprehensive digital infrastructure,
ensuring equitable access for students regardless of geographic or socioe- conomic background.

Learner data portability enables educational history, credentials, and performance infor- mation to
follow individuals throughout their learning journey, facilitating transitions between institutions and
creating more personalized learning pathways. The literature demonstrates that this approach
enhances educational continuity while empowering learners to control and leverage their educational
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information.

Collaborative pedagogical innovation encourages sharing of teaching methodologies, cur- riculum
resources, and assessment tools among educators and institutions. Multiple studies highlight how this
open collaboration enhances educational quality while reducing duplication of effort, particularly
valuable in resource-constrained educational contexts.

Our systematic review identifies ongoing challenges including digital literacy barriers, in- frastructure
limitations in underserved communities, and concerns regarding data privacy and algorithmic bias in
educational systems. However, the literature consistently emphasizes that open education holds
significant potential to democratize learning opportunities and enhance educational outcomes across
diverse contexts.

7.1.3  Open Government

Open government applies openness principles to public administration, fostering transparency, civic
participation, and improved public services. The systematic review highlights several key manifestations:
Government data transparency makes public information accessible to citizens through stan- dardized formats
and interfaces, enabling scrutiny of government operations and informed civic participation. Sweden is
recognized for its progressive open government policies, with com- prehensive transparency laws and
digital platforms that facilitate public access to government documents and decision-making
processes.

Citizen participation platforms enable direct public input into policy development, budget allocation, and
service design through standardized digital interfaces. Multiple studies demon- strate that these platforms
enhance democratic participation while generating valuable insights that improve public service delivery.
Public service interoperability connects government agencies and services through stan- dardized data
exchange protocols, streamlining administrative processes and creating more in- tegrated citizen
experiences. The literature highlights Estonia’s digital governance approach as exemplary, with its X-
Road system enabling secure data exchange across government services, reducing bureaucratic friction
and enhancing service efficiency.

Our analysis identifies ongoing challenges including digital divides that limit participation, resistance
from traditional bureaucratic structures, and concerns regarding surveillance and pri- vacy. However,
multiple studies emphasize that open government initiatives have demonstrated significant potential to
enhance democratic governance, improve public service delivery, and rebuild trust between citizens
and government institutions.

7.1.4  Open Energy

Open energy adapts openness principles to the energy sector, facilitating grid modernization, renewable
integration, and consumer empowerment. Our systematic review identifies several key manifestations:
Energy data sharing enables informed consumption decisions, grid optimization, and inte- gration of
distributed energy resources through standardized interfaces and protocols. Germany pioneers renewable
energy integration, with advanced data-sharing mechanisms that facilitate coordination among diverse
energy producers, distributors, and consumers in its increasingly decentralized energy system.

Consumer energy choice empowers individuals to select providers, monitor usage, and even participate as
producers through mechanisms such as rooftop solar and battery storage. The literature demonstrates that
this consumer empowerment enhances market competition while accelerating the adoption of renewable
energy technologies.

Smart grid interoperability connects diverse energy system components through standard- ized
communication protocols, enhancing grid reliability, facilitating renewable integration, and enabling
responsive demand management. Multiple studies highlight how open energy prin- ciples have been
essential to modernizing energy infrastructure and advancing the transition toward renewable energy
systems.

Our analysis indicates that significant challenges remain, including infrastructure limita- tions, regulatory
complexity across jurisdictions, and concerns regarding cybersecurity in in- creasingly connected energy
systems. However, the literature consistently emphasizes that open energy initiatives offer substantial
promise for advancing energy efficiency, accelerating renewable adoption, and creating more resilient
and sustainable energy systems.

7.1.5  Open Agriculture

Open agriculture applies openness principles to food production systems, enhancing productiv- ity,
sustainability, and market access for agricultural producers. The systematic review high- lights several
key manifestations:
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Agricultural data sharing facilitates improved production practices, supply chain coordi- nation, and
market access through standardized formats and interfaces. India’s integration of small farmers into digital
platforms demonstrates how open agriculture can enhance information access and market participation
among traditionally marginalized producers.

Farm-to-consumer connectivity creates more transparent and efficient agricultural value chains,
enabling direct relationships between producers and consumers while providing com- prehensive
information about product origin and production methods. Multiple studies demon- strate that these
open connections enhance trust, reduce intermediation costs, and improve returns for producers.
Collaborative agricultural innovation leverages shared knowledge and data to develop im- proved crop
varieties, farming techniques, and resource management practices. The literature highlights Brazil’s
digital agricultural innovations as exemplifying how open collaboration can modernize farming practices
while addressing sustainability challenges.

Our analysis identifies persistent challenges including digital literacy barriers among ru- ral
producers, infrastructure limitations in agricultural regions, and concerns regarding data ownership
and exploitation. However, multiple studies emphasize that open agriculture holds significant potential
to enhance food security, improve producer livelihoods, and advance agri- cultural sustainability in the
face of climate change and population growth.

7.2 The Future of Open: Emerging Trends and Challenges
As open models continue to expand across sectors, our systematic review identifies several emerging
trends and challenges that will shape their future evolution and impact.

7.2.1  Cross-Sector Integration

The future of open models increasingly points toward greater integration across previously distinct sectors,
creating more seamless digital ecosystems. Our analysis indicates several key dimensions of this
integration:

Data interoperability across domains emerges as a critical frontier, with standardized for- mats and
interfaces enabling information exchange between financial, health, educational, gov- ernmental, and
energy systems. Multiple studies demonstrate that this cross-sector integration creates more
comprehensive digital experiences while unlocking new service possibilities at the intersection of traditional
sectors.

Unified digital identity frameworks facilitate seamless authentication and authorization across diverse
services, reducing friction while maintaining appropriate privacy and security protections. The
literature highlights that robust, user-controlled identity systems represent a fundamental
infrastructure requirement for realizing the full potential of open ecosystems.

Integrated service platforms combine elements from multiple sectors to create comprehensive solutions
addressing complex user needs. Our analysis shows increasing innovation at these intersections, such as
combined financial-health services that leverage financial data to optimize healthcare financing and
accessibility.

The systematic review emphasizes that while cross-sector integration offers significant po- tential benefits,
it also introduces new challenges regarding regulatory harmonization, privacy protection across domains,
and equitable access to increasingly integrated digital services. Ad- dressing these challenges will require
coordinated governance approaches that span traditional sectoral boundaries.

7.2.2  Technological Advancements

Emerging technologies continue to reshape the implementation and potential of open models across
sectors. Our systematic review identifies several key technological trends:

Artificial intelligence and machine learning increasingly leverage the rich data generated within open
ecosystems to create personalized experiences, predictive insights, and automated services. Multiple
studies demonstrate that these technologies enhance the value proposition of open models while
introducing new challenges regarding algorithmic transparency, fairness, and accountability.
Blockchain and distributed ledger technologies offer innovative approaches to establishing trust,
verifying consent, and tracking data provenance within open ecosystems. The literature shows
growing experimentation with these technologies across sectors, particularly in contexts requiring
transparent, tamper-resistant records of data sharing and transactions.

Advanced privacy technologies including zero-knowledge proofs, federated learning, and ho- momorphic
encryption enable more sophisticated approaches to balancing data utility with privacy protection. Our
analysis indicates that these technologies may help resolve some of the fundamental tensions within open
models, enabling valuable insights while minimizing privacy risks.
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The systematic review emphasizes that realizing the potential of these technologies within open
ecosystems requires thoughtful integration that enhances rather than undermines core principles such as
user control, transparency, and inclusion. This integration necessitates ongo- ing dialogue among
technologists, regulators, and diverse stakeholders to ensure alignment with broader social values and
objectives.

7.2.3  Regulatory Evolution

As open models expand across sectors and borders, regulatory frameworks continue to evolve to address
new challenges and opportunities. Our analysis identifies several key regulatory trends: Cross-sectoral
harmonization efforts seek to establish consistent principles and requirements across traditionally distinct
regulatory domains such as banking, insurance, healthcare, and telecommunications. Multiple studies
highlight the importance of these efforts in facilitating

integrated services while ensuring consistent protection for consumers regardless of sector.

International coordination initiatives aim to reduce regulatory fragmentation across juris- dictions,
facilitating global innovation while maintaining appropriate protections. The litera- ture indicates
growing recognition that the borderless nature of digital services requires more coordinated regulatory
approaches that balance national sovereignty with international inter- operability.

Adaptive regulatory frameworks employ principles-based approaches, regulatory sandboxes, and outcome-
focused requirements to accommodate rapid technological change while maintain- ing core protections.
Our analysis shows increasing adoption of these flexible approaches, which establish fundamental
guardrails while creating space for innovation and experimentation.

The systematic review emphasizes that effective regulation of open ecosystems requires bal- ancing
multiple objectives including innovation, competition, consumer protection, and inclu- sion. This
balancing act necessitates sophisticated regulatory capabilities, meaningful stake- holder engagement, and
ongoing evaluation and adaptation as these ecosystems continue to evolve.

7.2.4  Consumer Adoption

Ultimately, the impact of open models depends on consumer adoption and engagement, which remain
uneven across sectors and populations. Our analysis identifies several key dimensions affecting adoption:
Digital literacy and confidence significantly influence consumer willingness to engage with open
services and share data across providers. Multiple studies emphasize the importance of educational
initiatives that build consumer understanding of both the potential benefits and risks associated with
open ecosystems.

Trust in data security and privacy protections emerges as a critical prerequisite for widespread adoption. The
literature consistently demonstrates that transparent data practices, meaningful consent mechanisms,
and robust security measures are essential for building and maintaining the trust necessary for
sustainable open ecosystems.

Value proposition clarity affects consumer motivation to participate in open systems. Our analysis
indicates that adoption accelerates when consumers clearly understand the concrete benefits they receive
in exchange for data sharing and engagement, whether in the form of enhanced services, improved pricing,
or greater choice.

The systematic review emphasizes that inclusion must remain central to open models as they evolve,
with particular attention to ensuring that vulnerable and marginalized populations not only have access
to open services but also the capability and agency to benefit from them. This inclusion focus requires
intentional design, appropriate safeguards, and ongoing evaluation of distributional impacts across
diverse communities.

In conclusion, the application of open principles across diverse sectors demonstrates their
transformative potential beyond financial services. While each sector presents unique chal- lenges
and opportunities, the core pillars, inclusion, interoperability, innovation, security, and consumer
empowerment, remain fundamental to successful implementation. As open models continue to evolve,
their cross-sectoral integration, technological advancement, regulatory de- velopment, and consumer
adoption patterns will shape their capacity to create more accessible, efficient, and innovative digital
ecosystems centered on consumer needs and empowerment.

VIII.Conclusion
This systematic literature review has conceptualized and defined the "open" paradigm within
financial services by examining the foundational principles and practical implementations of Open
Banking, Open Finance, and Open Insurance across diverse global contexts. Through a rigorous analysis
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of 274 studies, we have identified the core pillars that underpin these models, traced their evolutionary
development, compared their implementation across regions, and explored their potential applications
beyond financial services.

8.1 Key Findings and Contributions

Our analysis defines the concept of "open" as a structured and multidimensional ecosystem founded on
five fundamental pillars: inclusion, interoperability, innovation, security, and con- sumer empowerment.
This definition extends beyond mere data sharing to represent a paradigm shift that fundamentally
redefines relationships between consumers, service providers, and mar- ket participants through consent-
based access to personal and financial information.

The study contributes to the academic literature in several significant ways. First, it consol- idates
diverse perspectives on open models into a coherent conceptual framework that identifies common principles
while acknowledging sectoral and regional variations. Second, it provides a comprehensive analysis of
implementation approaches across different regions, highlighting how regulatory, technological, and market
factors shape open initiatives. Third, it establishes an evolutionary perspective that traces the
development from Open Banking to Open Finance to Open Insurance, demonstrating how the scope,
complexity, and potential impact expand across this progression.

The findings reveal significant progress in Open Banking implementation across both devel- oped and
emerging markets, with established regulatory frameworks and technical standards driving widespread
adoption. Open Finance demonstrates intermediate maturity, expanding the scope to integrate diverse
financial services while confronting challenges of cross-sector har- monization. Open Insurance, though
still in its early stages, shows considerable potential to transform insurance provision through enhanced
personalization, accessibility, and risk assess- ment.

Regional analysis highlights important variations in implementation approaches and out- comes.
Developed markets like Europe, the United Kingdom, and Australia have established comprehensive
regulatory frameworks and sophisticated technical infrastructures, while prior- itizing competition and
service enhancement. Emerging economies, particularly across Latin America and parts of Asia, have
adapted open principles to address financial inclusion chal- lenges, often leveraging mobile technologies
and simplified implementations to expand access. Brazil emerges as a particularly noteworthy case,
combining a strong inclusion focus with so- phisticated regulatory and technical frameworks.

Beyond financial services, the open paradigm demonstrates significant potential to trans- form diverse
sectors including healthcare, education, government, energy, and agriculture. These cross-sectoral
applications maintain the core principles of standardized data sharing, consumer control, and collaborative
innovation while adapting to domain-specific challenges and oppor- tunities.

8.2 Limitations

Despite its comprehensive scope, this study acknowledges several limitations that constrain its
findings and implications. First, the rapid evolution of open models means that recent developments may
not be fully captured in the academic literature, potentially overlooking emerging trends and innovations.
Second, the uneven distribution of research across regions and models, with significantly more
literature on Open Banking than Open Finance or Open Insurance, may limit the depth of analysis for
newer and less-studied implementations. Third, the focus on published academic research may not fully
capture practitioner perspectives and industry developments that have not yet been documented in
scholarly work.

Additionally, the systematic review methodology prioritizes breadth of coverage over depth of analysis for
specific implementations, potentially missing nuanced insights from detailed case studies. The
predominance of English and Portuguese language sources may also limit repre- sentation of perspectives
from non-English speaking regions, particularly in Asia and Africa.

83 Directions for Future Research

Based on these findings and limitations, we identify several promising directions for future research.
First, empirical studies evaluating the actual impacts of open models on financial inclusion, market
competition, and service innovation would provide valuable evidence to com- plement the predominantly
theoretical and descriptive literature. Such research could employ both quantitative methods to measure
economic outcomes and qualitative approaches to capture consumer experiences and institutional
perspectives.

Second, detailed comparative case studies examining implementations across different regu- latory
approaches, from mandated to market-driven, would help identify best practices and in- form regulatory
development. These studies could analyze specific success factors and challenges in diverse contexts,
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providing practical guidance for policymakers and industry stakeholders.

Third, interdisciplinary research exploring the intersection of open financial models with other sectors
would enhance understanding of cross-sectoral applications and integration chal- lenges. This research
could examine how principles and technologies from financial open models can be adapted to address
challenges in healthcare, education, government, and other domains. Fourth, longitudinal studies tracking
the evolution of open implementations over time would provide insights into maturation processes,
adaptation to changing conditions, and long-term sustainability. Such research could identify factors
that contribute to successful evolution from

Open Banking to more comprehensive open ecosystems.

Finally, research focused on ensuring equitable access and benefit distribution across di- verse populations
would contribute to realizing the inclusion potential of open models. This work could examine digital
literacy barriers, accessibility challenges, and potential unintended consequences for vulnerable groups,
informing more inclusive implementation approaches.

8.4 Implications for Practice and Policy

The findings of this systematic review have significant implications for practitioners and pol- icymakers
involved in developing, implementing, and regulating open models. For regulatory bodies, the study
highlights the importance of balancing standardization with flexibility, estab- lishing core requirements
while allowing for innovation and adaptation to local contexts. This balance is particularly critical in
emerging markets, where open models must address inclusion challenges while maintaining appropriate
security and consumer protection.

For financial institutions and service providers, the research emphasizes the transformative nature of
open models and the necessity of strategic adaptation rather than mere compliance. The findings
indicate that successful institutions approach openness as an opportunity to en- hance customer
relationships, develop new value propositions, and participate in broader digital ecosystems, rather than
viewing it solely as a regulatory obligation.

For technology developers, the study underscores the critical role of standardized interfaces, robust
security mechanisms, and user-centered design in enabling effective open ecosystems. It highlights the
importance of developing solutions that not only meet technical requirements but also address the
diverse needs and capabilities of all potential users, ensuring that open models fulfill their inclusion
potential.

For consumer advocates and civil society organizations, the research emphasizes the im- portance of
ongoing engagement to ensure that open implementations genuinely empower con- sumers and expand
access. The findings suggest that consumer education, transparency mech- anisms, and inclusive design
principles are essential to translating technical possibilities into meaningful consumer benefits.

In conclusion, this systematic literature review defines the open concept as a transformative paradigm
that extends beyond data sharing to fundamentally reshape relationships within and across financial
services. By identifying core principles, analyzing diverse implementations, and exploring broader
applications, the study contributes to a more comprehensive understanding of how open models can foster
inclusive, innovative, and consumer-centric financial ecosystems. As these models continue to evolve and
expand, sustained research, thoughtful regulation, and col- laborative implementation will be essential to
realizing their potential to create more accessible, efficient, and empowering financial services for all.
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