
406 

 

International Journal of Advance and Applied Research 
www.ijaar.co.in 

 

ISSN – 2347-7075 Impact Factor – 8.141 
Peer Reviewed Bi-Monthly   

 Vol. 6 No. 22 March - April - 2025  
 

The Future of Financial Security in Embedded Banking 

 

Mohini Chaudhari1 & Dr. Manisha Bharambe2 
1Assistant Professor, MES Abasaheb Garware College 
2Associate Professor, MES Abasaheb Garware College 

Corresponding Author – Mohini Chaudhari 

 

 

Abstract: 

Today the transaction security in banking is the major concern because the data stored is 

not safe, higher changes of fraud, low security for bank transactions. This paper explores eight 

key innovations in embedded banking that are shaping the future of finance. The survey in bank 

shows that current technology used for storing the data and fraud detection, but higher-level 

security is required. AI-powered personalized banking enhances user experience by providing 

smart budgeting, automated savings, and fraud prevention. Biometric and behavioral 

authentication improve security, while no-code and low-code platforms allow businesses to 

integrate financial services effortlessly. Cross-border embedded banking simplifies global 

transactions with AI-driven currency conversion and blockchain-powered settlements. The rise of 

crypto currencies enables embedded crypto wallets, real-time fiat conversion, and decentralized 

finance (DeFi) lending. With the growth of the metaverse and Web3, financial services can be 

extended to virtual worlds. IoT-driven embedded finance automates payments through smart cars 

and home devices, while pay-as-you-go banking models provide flexible financial solutions. 

Lastly, green and sustainable banking promotes eco-friendly transactions by tracking carbon 

footprints and offering rewards for sustainable spending. 

              These innovations are reshaping the financial ecosystem by making banking more 

accessible, secure, and efficient. As embedded banking continues to evolve, businesses and 

consumers can expect a more seamless, personalized, and integrated financial experience by 

providing the security.  
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Introduction: 

              Embedded banking is transforming 

the financial landscape by integrating 

banking services directly into non-banking 

platforms, making financial transactions 

more seamless and accessible. Traditionally, 

banking services operated independently, 

requiring customers to engage separately 

with financial institutions for tasks like 

payments, loans, and investments. However, 

with advancements in technology and the 

rise of Banking-as-a-Service (BaaS) and 

Application Programming Interfaces (APIs), 

businesses across various industries can now 

offer financial services within their 

ecosystems without requiring customers to 

leave their platforms. 

              This integration allows companies 

in sectors like e-commerce, ride-hailing, 

healthcare, and social media to embed 

financial features such as instant payments, 

digital wallets, credit facilities, and 

investment options into their applications. 

The convenience of embedded banking 

enhances user experience, increases 

engagement, and opens new revenue streams 

for businesses. Moreover, the incorporation 

of AI, blockchain, biometrics, and IoT is 

further driving innovation, making financial 
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services more personalized, secure, and 

efficient. 

              As digital transformation 

accelerates, embedded banking is expected 

to become a core component of everyday 

transactions, reducing reliance on traditional 

banking infrastructure. This paper explores 

the latest trends and innovations in 

embedded banking, highlighting its impact 

on financial accessibility, security, and 

business growth. 

 

Literature Review: 

1. A Study on Embedded Finance: This 

provides an extensive overview of EF, its 

key characteristics, benefits, challenges, and 

potential impact on traditional financial 

institutions. Additionally, it discusses the 

role of fintech, regulatory issues, and 

technological advancements in shaping the 

future of embedded finance. The paper 

explores the growing trend of embedded 

finance, emphasizing its integration into 

non-financial platforms like e-commerce and 

healthcare. It highlights key advantages such 

as financial inclusion and improved 

customer experience. However, the study 

lacks empirical data and case studies that 

could provide deeper insights into adoption 

rates, regulatory and cybersecurity 

challenges. 

2. Embedded Finance: Assessing the 

Benefits, Use Case, Challenges, and Interest 

Over Time: This research paper presents an 

extensive analysis of embedded finance 

(EF). The study examines its applications, 

benefits, challenges, and the growing 

interest in EF over time. The research also 

compares EF with related financial concepts 

such as open finance, decentralized finance, 

fintech, and digital finance. 

3. Embedded Financial Services in India: 

Opportunities and Strategies for Growth: 

This report provides a comprehensive 

analysis of the embedded financial services 

landscape in India, highlighting the role of 

digital transformation and fintech 

collaborations. It effectively maps customer 

needs with financial services but lacks 

quantitative case studies and regulatory risk 

assessments. 

4. Implementation of Banking System 

Security in Embedded Systems using AI: 

This paper presents an AI-driven security 

system for banking applications, 

incorporating artificial vision and neural 

networks to detect potential security threats. 

The integration of machine vision for 

suspicious behavior detection is a significant 

innovation. However, the study lacks an in-

depth analysis of adversarial AI threats and 

does not discuss energy efficiency in AI-

based embedded security systems. 

5. Multi-Account Embedded System with 

Enhanced Security (ATM Security): This 

paper proposes an innovative multi-account 

embedded ATM card that integrates 

biometric authentication (fingerprint 

scanning) for enhanced security. It 

effectively addresses common issues like 

forgotten PINs and card theft. However, the 

research does not explore the challenges of 

implementing such a system in different 

banking infrastructures, nor does it provide 

real-world testing results. 

6. Role of Embedded Finance in Increasing 

Financial Inclusion: This paper explores 

how embedded finance can help integrate 

unbanked and underserved populations into 

the financial system. It discusses the 

potential of embedded finance in providing 

seamless access to financial services and 

highlights its impact on individuals, small 

businesses, and the broader economy. 

 
Fig 1: Embedded Banking Model 
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The fig shows the Embedded 

Banking Model with eight key factors which 

provide the banking security. We can have 

two-layer security by combining the keys.  

 

Research Methodology: 

The Survey shows that the 

embedded banking is not much in used due 

to security risk and fraud, but the use of 

embedded banking can be increase by 

enhancing security with the different 

methods described in this paper. The study 

shows that how the security can be increased 

in embedded banking services by adopting 

the given methods.   

1. What is your primary banking method?   

 
 

2. What is your occupation?        

 
 

 

 

 

 

3. What types of embedded banking services 

have you used?                                                                     

 
 

4. What are your biggest concerns about                                                                                                    

Embedded banking?  

 
 

Key factors of Security: 

AI-Powered Personalized Banking:  

1. Hyper-Personalized Financial Insights 

& Recommendations: AI analyzes 

spending habits and categorizes transactions 

to suggest savings plans. AI-powered apps 

set personalized savings targets based on 

income and spending trends. 

2. AI-Powered Virtual Assistants & 

Chatbots: Customers can interact with AI 

assistants through voice or messaging 

platforms. AI understands multiple 

languages, AI chatbots handling queries and 

process transactions making banking more 

accessible. 

3. Advanced Fraud Detection & Security: 

AI detects unusual transaction patterns and 

flags suspicious activities. AI enhances 

security using facial recognition, fingerprint 

scanning, and voice authentication. 
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4. Voice & Gesture Banking for Seamless 

Transactions: Customers can transfer 

money, check balances, mobile banking 

using voice commands and biometric 

authentication. Future innovations could 

enable transactions via hand gestures. 

 

Biometric & Behavioral Authentication: 

1. AI-Powered Multimodal 

Authentication: Combines multiple 

biometrics (e.g., facial recognition + 

voice + fingerprint) for stronger 

security. Uses AI-driven decision-

making to assess risk dynamically and 

prevents spoofing attacks. 

2. Passive & Continuous 

Authentication: Monitors real-time 

user behavior to continuously verify 

identity and detects session hijacking or 

unauthorized access. Uses keystroke 

dynamics, touchscreen gestures, and gait 

recognition without interrupting the user 

experience. 

3. Behavioral Risk Scoring & Fraud 

Detection: AI-based risk engines 

analyze user habits, device patterns, and 

locations to predict fraud. Uses machine 

learning to flag unusual activities in real 

time. 

4. Blockchain-Based Biometric 

Authentication: Securely stores 

encrypted biometric data on a 

blockchain ledger instead of centralized 

databases. Enhances privacy and data 

integrity, preventing biometric data 

breaches. 

5. Biometric Card & Wearable 

Authentication: Biometric payment 

cards with embedded fingerprint 

scanners replacing PINs. Wearable 

banking devices (smartwatches, rings) 

with built-in behavioral authentication. 

Reduces reliance on mobile devices for 

authentication. 

6. Privacy-Preserving Biometrics (Zero-

Knowledge Proofs): Uses 

cryptographic techniques like Zero-

Knowledge Proofs (ZKP) to verify 

identity without revealing biometric 

data. Enhances user privacy and reduces 

the risk of data leaks. 

 

Cross-Border Embedded Banking: 

1. Integration of Blockchain Technology: 

Blockchain's decentralized and secure 

nature is being harnessed to streamline 

cross-border payments. For instance, 

UBS (Union Bank of Switzerland) has 

piloted a blockchain-based payment 

system called UBS Digital Cash, 

enabling automatic payment settlements 

via smart contracts. This system 

enhances liquidity management and 

provides greater visibility of cash 

positions for multinational clients. 

2. Development of Central Bank Digital 

Currencies (CBDCs): Multiple central 

banks are exploring CBDCs to improve 

cross-border payment efficiency. The 

mBridge project, for example, involves a 

collaboration among central banks from 

Hong Kong, Thailand, the UAE, China, 

and Saudi Arabia to develop a platform 

for real-time, cross-border payments 

using CBDCs. This initiative aims to 

reduce transaction costs and enhance the 

speed of international transfers. 

3. Implementation of Real-Time 

Payment Systems: Financial institutions 

are adopting real-time payment solutions 

to facilitate instant cross-border 

transactions. Mastercard introduced 

Mastercard Move Commercial 

Payments, enabling near real-time 

commercial cross-border payments 24/7. 

This system aims to simplify operations, 

optimize liquidity, and provide end-to-

end visibility for banks and their 

customers. 

4. Enhanced Compliance and 

Transparency Measures: Innovations 

are being developed to automate 

compliance procedures and increase 

transparency in cross-border 
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transactions. Project Mandala, for 

example, aims to enhance the speed and 

efficiency of cross-border payments by 

automating compliance procedures and 

providing real-time reporting for 

regulators. 

5. Expansion of Embedded Finance 

Solutions: Embedded finance is 

transforming cross-border payments by 

integrating financial services directly 

into non-financial platforms. This 

approach allows businesses to offer 

seamless payment experiences to their 

customers without relying solely on 

traditional banking infrastructures. 

6. Strengthening Global Payment 

Networks: Collaborations among 

financial institutions are enhancing 

global payment networks to support 

cross-border transactions. For instance, 

SWIFT is planning to trial live digital 

currency transactions, aiming to connect 

various types of digital assets across 

different platforms for efficient trading 

and settlement. 

 

Embedded Crypto & Digital Assets: 

1. Stablecoin & CBDC-Powered 

Transactions: Embedded banking 

platforms are integrating stablecoins 

(e.g., USDC, USDT) and Central Bank 

Digital Currencies (CBDCs) for real-

time, low-cost payments. Automates 

payroll, invoices, and subscription-based 

transactions using self-executing smart 

contracts. 

2. Crypto-Powered Embedded Finance: 

Banks & fintech now offer crypto 

trading, savings, and lending as built-in 

financial services. Savings accounts 

embedded with staking and DeFi yield 

farming, allowing users to earn passive 

income. 

3. Tokenization & Asset 

Fractionalization: Embedded banking 

platforms enable users to invest in 

fractional real estate, stocks, bonds, or 

commodities via tokenized assets. 

Digital assets & NFTs used as collateral 

for loans and embedded financial 

services. 

4. Crypto-Backed Lending & BNPL: 

Users can leverage crypto holdings to 

access BNPL services without 

liquidating assets. Crypto assets are used 

as collateral for loans directly within 

embedded banking platforms. 

5. Blockchain-Based Identity & 

Security: Embedded banking platforms 

use blockchain-based KYC/AML 

verification to enhance security and 

compliance. AI-powered blockchain 

analytics integrated into banking 

platforms to detect suspicious 

transactions. 

6. Cross-Border Payments & 

Remittances: Embedded finance 

platforms use crypto rails (Ripple, 

Stellar, Lightning Network) for seamless 

global transactions. Users can hold, 

swap, and spend digital assets directly 

within their bank’s embedded app. 

7. DeFi & Web3 Integration: Traditional 

banks are integrating decentralized 

finance (DeFi) products into embedded 

banking apps, offering users access to 

lending, staking, and yield farming. 

Users retain full control of their assets 

within banking apps without relying on 

centralized custodians. 

8. AI & Smart Contracts in Embedded 

Crypto: Embedded banking apps use AI 

for automated trading, portfolio 

optimization, and risk assessment in 

crypto investments. Embedded banking 

includes blockchain-driven insurance 

policies that trigger payouts 

automatically based on predefined 

conditions. 

 

Embedded Banking in the Metaverse & 

Web3: 

1. Embedded Banking Innovations in the 

Metaverse: The metaverse is transforming 
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financial services by embedding banking 

solutions directly into virtual environments. 

AI-driven virtual tellers assist users with 

financial transactions, investment advice, 

and lending within metaverse platforms. 

Interoperable digital wallets allow users to 

transact across different metaverse 

ecosystems seamlessly. Banks are issuing 

tokenized fiat currencies & stablecoins for 

seamless transactions in virtual worlds. 

2. Embedded Banking Innovations in 

Web3: Web3 banking innovations leverage 

blockchain, smart contracts, and 

decentralized identity for seamless financial 

services. Users can leverage NFTs as 

collateral for loans. Users control their 

financial identity through blockchain-based 

decentralized IDs (DID). Stablecoins 

(USDC, DAI, USDT) are embedded into 

apps for cross-border transactions and 

payroll. Smart contracts automate 

KYC/AML compliance for seamless 

embedded banking. 

3. The Future of Embedded Banking in 

Metaverse & Web3: Seamless banking 

across different metaverse platforms. 

Governments launching Central Bank 

Digital Currencies (CBDCs) for Web3. 

Stricter compliance tools enabling safer 

embedded banking in Web3. 

 

IoT-Driven Embedded Finance: 

1. IoT-Enabled Embedded Payments: 

Devices equipped with IoT capabilities can 

facilitate direct payments without the need 

for external payment systems. For instance, 

smart appliances like refrigerators can 

automatically reorder groceries and process 

payments when supplies run low, 

streamlining the shopping experience.  

2. Embedded Lending through IoT Data: 

IoT devices generate valuable data that can 

inform lending decisions. Connected 

vehicles, for example, can provide real-time 

data on driving habits and vehicle usage, 

enabling insurers and financial institutions to 

offer personalized loan terms or insurance 

premiums based on individual behavior.  

3. Seamless In-App Financial Services: 

Non-financial platforms are increasingly 

integrating financial services into their 

ecosystems. Ride-sharing apps, for example, 

offer drivers in-app checking accounts and 

debit cards, allowing them to receive 

earnings instantly and manage funds without 

relying solely on traditional banking 

channels.  

4. Automated Micro-Payments via IoT: 

IoT facilitates micro-transactions by 

enabling devices to handle small payments 

automatically. For example, a smart vending 

machine can process payments directly 

through an integrated payment system, 

eliminating the need for physical currency 

and enhancing user convenience.  

5. Data-Driven Financial Decision-

Making: The integration of IoT and 

embedded finance allows for real-time data 

collection and analysis, leading to more 

informed financial decisions. For instance, 

businesses can utilize data from connected 

devices to optimize inventory management 

and cash flow, while consumers can receive 

personalized financial advice based on their 

IoT-generated data. 

 

Pay-As-You-Go & Subscription-Based 

Banking: 

1. Pay-As-You-Go (PAYG) Innovations in 

Embedded Banking: Dynamic pricing 

models that adjust transaction fees based on 

volume, user history, or market conditions 

(e.g., Wise's real-time FX pricing for cross-

border transactions). Platforms like Affirm, 

Klarna, and Afterpay allow businesses to 

embed Buy Now Pay Later with PAYG fee 

structures. Embedded, usage-based 

insurance (e.g. Cover Genius for e-

commerce) offers micro-insurance models 

where users pay only when they need 

coverage. Fraud detection APIs (e.g., 

Sardine, Sentilink) operate on PAYG 

models, reducing fraud costs dynamically. 
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2. Subscription-Based Banking 

Innovations in Embedded Banking: 

Companies like Solaris, Marqeta, and 

Synctera provide full-stack embedded 

banking (accounts, cards, lending) for a flat 

monthly fee. Platforms like Ramp and 

Mercury offer business banking services 

under subscription tiers. AI adjusts monthly 

banking fees based on user behavior and risk 

levels (e.g., Revolut Ultra adjusts benefits 

dynamically). Platforms like Stash and M1 

Finance offer banking + investment 

subscriptions with AI-driven portfolio 

optimization. Subscription-based models 

where users stake tokens to get premium 

banking services (e.g., Nexo & Binance’s 

crypto banking tiers). 

3. Hybrid Innovations (PAYG + 

Subscription Mix): Usage-Based Credit 

Scoring → PAYG users can upgrade to 

better credit offers based on spending and 

repayment behavior (e.g., Cash App’s 

Boosts & Upgrades). Super apps like 

WeChat, Grab, and Gojek embed banking, 

lending, and insurance with a mix of free, 

PAYG, and premium subscriptions. Users 

can add/remove financial services 

dynamically (e.g., Wise’s à la carte banking 

services). 

 

Green & Sustainable Banking Initiatives: 

1. Green Lending Platforms: Financial 

institutions are embedding green lending 

options within their digital platforms, 

enabling customers to finance eco-friendly 

home upgrades and renewable energy 

installations. For example, the Clean Energy 

Finance Corporation (CEFC) has partnered 

with banks like Bank Australia to offer 

discounted green loans for energy-efficient 

home improvements, supporting the 

transition to clean energy. 

2. ESG-Focused Digital Marketplaces: 

Platforms such as NayaOne's ESG 

Marketplace connect banks with pre-vetted 

ClimateTech providers, facilitating the rapid 

adoption of sustainable technologies. This 

integration allows financial institutions to 

align with sustainability goals and meet the 

growing demand for eco-friendly financial 

products. 

3. Green Fintech Solutions: The rise of 

green fintech leverages technologies like 

blockchain, AI, and big data to enhance 

transparency and efficiency in sustainable 

investments. These innovations enable banks 

to offer products that prioritize 

environmental impact alongside economic 

returns.  

4. Open Banking for Sustainability: Open 

banking frameworks facilitate collaboration 

among financial institutions, promoting the 

development of services that reduce 

environmental impact. This approach 

enhances efficiency and supports the 

creation of a more sustainable financial 

ecosystem.  

5. Values-Based Banking Networks: 

Organizations like the Global Alliance for 

Banking on Values (GABV) consist of 

banks committed to delivering positive 

environmental and social outcomes. These 

networks encourage the adoption of 

sustainable practices within embedded 

banking services, influencing investment 

decisions and product offerings. 

 

Conclusion: 

              Embedded banking is reshaping the 

financial industry by seamlessly integrating 

banking services into non-banking 

platforms, making transactions more 

efficient, secure, and accessible. By 

leveraging Banking-as-a-Service (BaaS), AI, 

blockchain, IoT, and biometric 

authentication, businesses can offer users a 

frictionless financial experience directly 

within their existing applications. This shift 

not only enhances convenience for 

consumers but also creates new revenue 

opportunities for businesses across industries 

such as e-commerce, healthcare, and gig 

platforms. 
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              The integration of Blockchain and 

IoT in Embedded Banking presents a 

revolutionary approach to secure, efficient, 

and transparent financial transactions. 

Blockchain ensures data integrity, security, 

and decentralization, reducing fraud and 

unauthorized access. Meanwhile, IoT 

enhances real-time data collection and 

automation, enabling seamless banking 

operations in connected devices. 

              By leveraging Blockchain’s 

immutable ledger and IoT’s smart 

connectivity, Embedded Banking can offer 

faster payments, enhanced security, cost 

reduction, and improved customer 

experience. This convergence paves the way 

for a more secure, scalable, and intelligent 

financial ecosystem, driving innovation and 

trust in the digital banking landscape. 
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