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Abstract: Blockchain technology has fundamentally transformed the financial technology (fintech) landscape since 

Bitcoin’s introduction in 2008, evolving from peer-to-peer digital currency into comprehensive financial 

infrastructure. While earlier reviews catalogued blockchain applications across individual fintech verticals, rapid 

developments in Decentralized Finance (DeFi), Central Bank Digital Currencies (CBDCs), real-world asset (RWA) 

tokenization, stablecoin payment rails, and AI-blockchain convergence have created significant literature gaps. This 

paper presents a technically grounded review of blockchain-fintech applications as of 2025, addressing deficiencies 
in existing work including absent unified taxonomies, insufficient regulatory analysis, limited interoperability 

coverage, and inadequate treatment of institutional-grade deployments. We examine architectural underpinnings 

across eight application domains, integrating current market data, security analysis, and scalability benchmarks. We 

additionally present an analysis of the evolving threat landscape, including $3.4 billion in cryptocurrency theft during 

2025. Our findings indicate the global fintech blockchain market, valued at $3.4 billion in 2024, is projected to reach 

$49.2 billion by 2030 at a CAGR of 55.9%, driven by institutional DeFi adoption, stablecoin settlement 

infrastructure, and regulatory clarity. 

 

Keywords: Blockchain, Fintech, Decentralized Finance (DeFi), Central Bank Digital Currency (CBDC), Stablecoins, 

Real-World Asset Tokenization, Smart Contracts, Cross-Chain Interoperability, Payment Systems, Cryptocurrency 

Security. 

 

1. Introduction 
The intersection of blockchain technology and financial 

services represents one of the most consequential 

technological convergences of the twenty-first century. Since 

the publication of Satoshi Nakamoto’s seminal whitepaper in 

2008 [1], blockchain has evolved from a niche cryptographic 
curiosity into a foundational infrastructure layer for global 

financial services. The technology’s core properties 

decentralization, immutability, transparency, and 

programmability via smart contracts have enabled a 

paradigm shift from intermediary-dependent financial 

architectures toward trustless, automated, and borderless 

financial ecosystems. 

 

The fintech sector has experienced extraordinary 

growth, with global fintech investments reaching $210 

billion in 2023 and the broader fintech market projected to 

reach $310 billion by 2025 [2]. Within this landscape, the 
global fintech blockchain market was valued at 

approximately $3.4 billion in 2024 and is projected to reach 

$49.2 billion by 2030, growing at a CAGR of 55.9% [3]. 

This trajectory reflects genuine institutional adoption, with 

84% of fintech companies globally incorporating blockchain 

into their payment infrastructure by 2025 [4]. 

 

Previous review studies, such as the work by Karadag et 

al. [5] on blockchain applications in the fintech ecosystem, 

have provided foundational surveys of application domains 

including cryptocurrency exchanges, KYC processes, 

payment systems, sukuk issuance, NFTs, and crowdfunding. 

However, several critical gaps persist. First, earlier reviews 

lack coverage of rapidly maturing domains such as DeFi 

protocols, CBDCs, and real-world asset tokenization. 
Second, the regulatory landscape has undergone 

transformative changes, including the EU’s Markets in 

Crypto-Assets (MiCA) regulation and evolving CBDC 

frameworks across 137 countries [6]. Third, the convergence 

of artificial intelligence with blockchain remains 

underexplored. Fourth, cross-chain interoperability and 

Layer-2 scaling solutions have fundamentally altered the 

technical feasibility of blockchain-based financial 

applications. Table III in Section VI provides a detailed 

comparison of gaps identified in earlier literature and how 

this paper addresses each. 
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This paper addresses these gaps by presenting a 

comprehensive, forward-looking review. We contribute: (1) 

an updated taxonomy of blockchain-fintech application 

domains incorporating post-2022 developments; (2) 

quantitative market analysis with 2024–2025 data; (3) 

technical depth on consensus mechanisms, scalability, and 
security; (4) analysis of the AI-blockchain convergence and 

the evolving threat landscape; and (5) identification of 

concrete research directions. 

 

1.1. Review Methodology 

This review follows a narrative synthesis approach. We 

surveyed peer-reviewed publications from IEEE, ACM, and 

Springer databases (2022–2025), supplemented by 

authoritative industry sources including Chainalysis, IMF 

policy papers, Atlantic Council trackers, and market 

intelligence from Mordor Intelligence and Research and 

Markets. Search terms included combinations of 
“blockchain,” “fintech,” “DeFi,” “CBDC,” “stablecoin,” and 

“tokenization.” We prioritized primary sources (central bank 

publications, protocol documentation, on-chain analytics) 

over secondary aggregators, and cross-validated market 

figures across multiple independent trackers. 

 

2. Blockchain Architecture and Classification 
2.1. Foundational Architecture 

A blockchain is a distributed, append-only data structure 

composed of cryptographically linked blocks, each 

containing a set of validated transactions. The architectural 

foundation comprises a distributed ledger replicated across 

network nodes, a consensus mechanism for transaction 

validation, cryptographic hash functions (typically SHA-256 

or Keccak-256) for block linkage and integrity verification, 

Merkle trees for efficient transaction verification, and digital 

signatures for authentication [7]. Fig. 1 illustrates this 

fundamental architecture. 
 

 
Fig 1: Blockchain Architecture Showing 

Cryptographically Linked Blocks with Hash Chain 

Integrity, Merkle Root Transaction Verification, And 

Append-Only Ledger Structure 

 

2.2. Blockchain Network Types 

The selection of blockchain network type has profound 

implications for fintech application design. Public 

blockchains, exemplified by Ethereum, offer maximal 

decentralization but face scalability constraints. Ethereum’s 

base layer processes approximately 30 TPS under normal 

conditions [8]. However, the combined Layer-2 ecosystem 

achieved a record 24,192 TPS in November 2025, 

representing a scaling factor exceeding 100x over the base 

layer [9]. Fig. 8 presents the throughput comparison across 

major Layer-2 solutions. Private blockchains, such as 

Hyperledger Fabric, offer higher throughput (2,000–20,000+ 

TPS depending on network configuration) with permissioned 
access. Consortium blockchains, including R3 Corda and 

Quorum, serve multi-party financial networks. Hybrid 

architectures combine elements of public and private chains. 

 

 
Fig 2: Ethereum Layer-1 vs. Layer-2 peak throughput 

comparison (2025), with combined L2 record of 24,192 

TPS achieved November 2025 

 

2.3. Consensus Mechanisms in Financial Applications 

Consensus mechanisms determine the security, 

throughput, finality, and energy profile of blockchain 

networks. Table I presents a comparative analysis of major 

consensus mechanisms used in financial applications. Proof 

of Work (PoW), used by Bitcoin, provides robust security 

but consumes significant energy. Ethereum’s transition to 

Proof of Stake (PoS) in September 2022 reduced energy 

consumption by approximately 99.95% while maintaining 
security guarantees [10]. Practical Byzantine Fault Tolerance 

(PBFT) and its variants are preferred in permissioned 

financial networks for their deterministic finality. Delegated 

Proof of Stake (DPoS), used by networks such as EOS and 

Tron, achieves higher throughput through elected block 

producers but introduces centralization trade-offs. 

 

Table 1: Consensus Mechanism Comparison for 

Financial Applications 

Mechanis

m 

TP

S 

Finalit

y 

Energ

y 

Decentral

. 

Use Case 

PoW 7–

30 

~60 

min 

Very 

High 

High Bitcoin 

PoS 15–

30 

~13 

min 

Very 

Low 

High Ethereum 

PBFT 1K–

3K 

Instant Low Low Hyperledge

r 

DPoS 1K–

4K 

~3 sec Low Medium EOS, Tron 

PoH+PoS 4K–

65K 

~0.4 

sec 

Low Medium Solana 
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2.4. Smart Contract Platforms 

Smart contracts self-executing programs deployed on 

blockchain networks form the programmable backbone of 

fintech applications. Ethereum remains the dominant 

platform, hosting over 63% of total DeFi value locked (TVL) 

as of 2025 [11]. Solidity, Ethereum’s primary programming 
language, supports token standards (ERC-20, ERC-721, 

ERC-1155) that have become industry benchmarks. 

Alternative platforms including Solana (using Rust), 

Cardano (Plutus/Haskell), and Avalanche offer differentiated 

performance characteristics. The emergence of formal 

verification tools has improved smart contract security, 

though vulnerabilities remain a persistent concern. The most 

common vulnerability leading to direct contract exploitation 

is faulty input verification, accounting for 34.6% of cases 

according to Halborn’s 2025 analysis [12]. 

 

A defining formula in DeFi smart contracts is the 
constant product market maker: x · y = k, where x and y 

represent reserves of two tokens and k is a constant. This 

invariant, introduced by Uniswap, enables automated price 

discovery without order books, forming the mathematical 

foundation of decentralized exchanges [13]. 

 

3. Blockchain-Fintech Application Taxonomy 
Fig. 2 presents the hierarchical taxonomy of blockchain-

fintech applications, illustrating the major application 

domains, their sub-categories, and the underlying technology 

infrastructure. 

 

 
Fig 3: Blockchain-Fintech Ecosystem Taxonomy Showing 

Major Application Domains, Sub-Categories, and 

Underlying Technology Infrastructure 

 

3.1. Cryptocurrency Exchanges and Trading Infrastructure 

Cryptocurrency exchanges constitute the most mature 

blockchain-fintech application domain. Centralized 

exchanges (CEXs) such as Binance, Coinbase, and Kraken 

dominate trading volumes, though decentralized exchanges 

(DEXs) have captured an increasing share. A critical 

development since 2022 is the approval of spot Bitcoin and 
Ethereum ETFs in the United States, contributing to Bitcoin 

reaching market capitalizations exceeding $1.5 trillion. The 

total cryptocurrency market capitalization surpassed $3.5 

trillion in 2024, a significant expansion from the $870 billion 

reported in December 2022 [14]. 

DEXs, powered by Automated Market Makers (AMMs), 

have matured significantly. Uniswap implemented protocol 

fee switches for V2 and V3 pools in December 2025, 

marking a transition from liquidity mining incentives to 

sustainable fee-based revenue models [11]. The DEX-to-

CEX trading volume ratio has reached double-digit 
percentages, indicating meaningful decentralization of 

market structure. 

 

3.2. Decentralized Finance (DeFi) 

DeFi represents the most transformative blockchain 

application in fintech, encompassing lending, borrowing, 

decentralized exchanges, yield optimization, derivatives, and 

insurance all operating without traditional intermediaries. 

The DeFi market is projected at approximately $238.54 

billion by 2026, growing at a CAGR of 26.43% toward an 

estimated $770.56 billion by 2031 [15]. TVL in DeFi 

protocols surpassed $120 billion in 2025. 
 

Lending and borrowing protocols, led by Aave and 

Compound, constitute the largest DeFi segment at 27.33% of 

market share [15]. A landmark development in 2025 was 

JPMorgan’s introduction of its Onchain Net Yield Fund 

(MONY) on a public blockchain, enabling qualified 

investors to access money market exposure with stablecoin 

settlement [11]. Key technical challenges include oracle 

reliability, flash loan attack vectors, impermanent loss, and 

maximal extractable value (MEV) exploitation. MEV the 

profit that can be extracted by reordering, inserting, or 
censoring transactions within a block—represents a 

significant fairness concern, with estimates exceeding $600 

million annually on Ethereum alone. Solver-based execution 

systems and private routing channels have partially mitigated 

MEV-related harm. 

 

3.3. Central Bank Digital Currencies (CBDCs) 

CBDCs represent sovereign digital currencies issued by 

central banks using distributed ledger or similar 

technologies. As of 2025, 137 countries and currency unions 

representing 98% of global GDP are actively exploring 

CBDCs, up from just 35 in May 2020 [6]. Currently, 72 
countries are in advanced exploration phases, with 49 active 

pilot projects worldwide. Fig. 3 illustrates the global 

distribution of CBDC initiatives by development stage. 

 

 
Fig 4: Global CBDC Development Status by Stage (Left) 

and Key Adoption Milestones Timeline (Right), as of 

2025 
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CBDCs are categorized as retail (rCBDC) for general 

public use and wholesale (wCBDC) for interbank settlement. 

Project mBridge, connecting banks across China, Thailand, 

the UAE, Hong Kong, and Saudi Arabia, exemplifies 

multilateral wholesale CBDC collaboration [6]. India’s 

digital rupee pilot has emerged as the second-largest 
globally, with circulation rising 334% to 10.16 billion rupees 

($122 million) by March 2025 [6]. The ECB continues 

preparation for a digital euro, while Brazil plans its Drex 

CBDC launch in 2026. The United States halted retail CBDC 

work via executive order in January 2025, though wholesale 

cross-border research continues through Project Agorá [16]. 

 

3.4. Stablecoin Payment Infrastructure 

Stablecoins have evolved from peripheral DeFi tools to 

foundational payment infrastructure. Fig. 4 presents the 

growth in stablecoin payment volumes and market share 

distribution. 
 

 
Fig 5: Stablecoin Payment Volume Growth 2021–2025 

(Left) and Market Share Distribution among Major 

Issuers (Right) 

 

Stablecoins processed $9 trillion in payments in 2025 an 

87% increase from 2024 [17]. The ecosystem has diversified 
to 214 stablecoins tracked by DeFiLlama as of late 2025, 

with 18 exceeding $1 billion in supply [18]. Tether’s USDT 

and Circle’s USDC together account for approximately 85% 

of total supply. A transformative development is the 

emergence of institutional stablecoins, including PayPal’s 

PYUSD, Ripple’s RLUSD, and BlackRock-affiliated 

USDTB, which grew from negligible supply to multi-billion-

dollar levels within months [18]. Stablecoin settlement pilots 

by major networks now operate within bank-partner models, 

suggesting evolution toward mainstream payment rails. 

 

3.5. Real-World Asset (RWA) Tokenization 

RWA tokenization representing physical assets as 

blockchain-native tokens has emerged as a critical 

convergence point. On-chain tokenized RWA value rose 

from approximately $6 billion in 2022 to over $30 billion by 

late 2025 [11]. Surveys indicate 11% of institutions already 

hold tokenized assets, with 61% expecting to invest within 

the coming years. Leading deployments include BlackRock’s 

BUIDL fund (tokenized U.S. Treasury securities) and 

Franklin Templeton’s BENJI (tokenized money market 

fund), demonstrating regulated products operating on public 

blockchain infrastructure. 

3.6. KYC and Identity Management 

Blockchain-based KYC solutions leverage self-

sovereign identity (SSI) frameworks with decentralized 

identifiers (DIDs) and verifiable credentials [19]. As of 2025, 

these solutions have reduced onboarding times to under 10 

minutes. Financial data breaches dropped 43% at institutions 
using blockchain for data encryption, while 82% of financial 

executives reported improved fraud detection through 

blockchain transparency [4]. Zero-knowledge proof (ZKP) 

technologies enable privacy-preserving identity verification 

without exposing underlying personal data. 

 

3.7. Cross-Border Payment Systems 

Cross-border payments represent a high-impact domain 

where blockchain addresses persistent inefficiencies in the 

correspondent banking system. Financial institutions save an 

estimated $27 billion annually through blockchain-integrated 

payment and settlement [4]. Contactless payments powered 
by blockchain grew 33% year-over-year in 2025. 

 

3.8. Crowdfunding and Specialized Applications 

Blockchain-based crowdfunding extends traditional 

models through smart contract-enabled transparent fund 

management, automated milestone-based disbursement, and 

tokenized equity. Security Token Offerings (STOs) combine 

tokenization efficiency with regulatory compliance, while 

DeFi-native mechanisms including liquidity bootstrapping 

pools (LBPs) further expand the decentralized capital 

formation toolkit. 
 

Notable specialized applications include blockchain-

based sukuk (Islamic bonds), which leverage smart contracts 

for Sharia-compliant profit-sharing distributions, and the 

evolution of NFT technology from speculative digital 

collectibles toward practical applications in digital identity, 

gaming asset interoperability, and tokenized membership 

credentials. While the NFT market experienced a significant 

correction from 2022 peaks, the underlying token standards 

(ERC-721, ERC-1155) continue to serve as technical 

building blocks for broader tokenization infrastructure [5]. 

 

4. Market Dynamics and Institutional Adoption 
The blockchain-fintech market exhibits defining 

characteristics in 2025 that distinguish the current phase 

from earlier speculative cycles. Fig. 5 presents the market 

growth projection. 

 

 
Fig 6: Global Fintech Blockchain Market Size Projection 

2022–2030, Showing 55.9% CAGR Growth Trajectory 
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Table II presents a comparative analysis of key market 

metrics across major application domains. 

 

Table 2: Blockchain-Fintech Market Overview (2024–

2025) 

Application 

Domain 

Market Value 

(2024) 

Projected 

(2030) 

DeFi Ecosystem $120B TVL $770.56B 

Stablecoins $9T processed $15T+ est. 

RWA Tokenization $30B on-chain $100B+ est. 

CBDC Initiatives 137 countries 49 pilots active 

Fintech Blockchain $3.4B $49.2B 

 

Institutional adoption has accelerated markedly. 

JPMorgan processed hundreds of billions in blockchain 

transactions in 2025 and launched its JPMD deposit token 

via Coinbase’s Base platform [4]. Financial institutions 
report a 62% improvement in scalability during high-demand 

periods [4]. Fig. 6 illustrates blockchain adoption distribution 

across industry sectors, with banking and finance 

commanding the largest share at 30%. 

 

 
Fig 7: Blockchain Adoption Distribution by Industry 

Sector in 2025, Showing Banking and Finance as the 

Dominant Adopter 

 

Regional dynamics vary significantly. North America 

dominates with approximately 39% market share, driven by 
regulatory developments and technology leadership 

concentration [3]. The EU’s MiCA regulation has provided 

regulatory clarity accelerating compliant tokenization. Asia-

Pacific markets, particularly Singapore, Hong Kong, and the 

UAE, continue attracting blockchain infrastructure players 

through progressive regulatory frameworks. 

 

5. Emerging Trends and Future Directions 
5.1. AI-Blockchain Convergence 

The integration of artificial intelligence with blockchain 

represents a mutually reinforcing convergence. AI enhances 

blockchain through automated smart contract auditing, 

predictive fraud detection, dynamic risk assessment for DeFi 

lending, and autonomous trading agents. Conversely, 

blockchain provides AI with verifiable data provenance, 

decentralized training data markets, and transparent 

inference auditing [20]. The emergence of proof-of-human 

verification systems, such as Tools for Humanity’s World 

ID, addresses the growing challenge of bot proliferation in 

blockchain networks [21]. 

 

5.2. Blockchain Security and the Evolving Threat 

Landscape 

Security remains paramount. The cryptocurrency 
ecosystem suffered over $3.4 billion in total theft during 

2025, a figure that requires careful disaggregation [22]. 

Centralized exchange compromises dominated losses, with 

the $1.5 billion Bybit hack alone accounting for 44% of the 

annual total. This incident, attributed to North Korean state-

sponsored actors who compromised a Safe{Wallet} 

developer’s machine through social engineering, was a 

centralized infrastructure attack rather than a smart contract 

exploit [22]. Fig. 7 presents the breakdown of 2025 

cryptocurrency theft by category and attack vector. 

 

 
Fig 8:  Cryptocurrency Theft Breakdown by Category 

(Left) and Attack Vector Distribution from Hacken H1 

2025 Analysis (Right) 

 
DeFi-specific protocol losses, notably, remained 

suppressed even as TVL recovered to over $120 billion—a 

meaningful divergence from earlier cycles where rising TVL 

correlated with rising exploits, suggesting improved protocol 

security practices [22]. Access-control exploits accounted for 

59% of all losses in H1 2025 ($1.83 billion), while smart 

contract vulnerabilities contributed 8% ($263 million) 

according to Hacken’s Web3 Security Report [12]. 

 

The Democratic People’s Republic of Korea (DPRK) 

represents the most significant nation-state threat to 
cryptocurrency security, stealing at least $2.02 billion in 

2025 a 51% increase year-over-year bringing cumulative 

DPRK-attributed theft to $6.75 billion [22]. North Korean 

operators have shifted from targeting DeFi protocols to 

compromising centralized service infrastructure through 

social engineering, fake IT worker infiltration, and developer 

environment compromises. This evolution demands that 

security frameworks address human-layer vulnerabilities 

alongside code-level concerns. 

 

Emerging defensive technologies include blockchain-
native firewalls using machine learning to detect suspicious 

transaction patterns before threats materialize, with several 

firms reporting early warning capabilities months ahead of 

major incidents [21]. Quantum computing presents a longer-

term threat to blockchain cryptographic foundations. 
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Forward-looking institutions are investing in cryptographic 

agility and evaluating NIST’s post-quantum standards for 

next-generation protocols [17]. 

 

5.3. Layer-2 Scaling and Cross-Chain Interoperability 

Layer-2 solutions have fundamentally expanded 
blockchain’s financial application capacity. Ethereum’s 

rollup-centric roadmap, implemented through optimistic 

rollups (Arbitrum, Optimism) and zero-knowledge rollups 

(zkSync, StarkNet), has reduced transaction costs by orders 

of magnitude while maintaining security guarantees. 

Individual Layer-2 networks such as Arbitrum and Lighter 

achieve peak throughputs of 4,000 TPS each, with the 

combined ecosystem reaching a record 24,192 TPS in 

November 2025 and a sustained scaling factor exceeding 

100x [9]. Ethereum’s EIP-4844 (proto-danksharding) further 

reduces data costs for rollups [18]. Cross-chain 

interoperability remains critical; bridge protocols enable 
communication but remain frequent exploit targets. 

Emerging solutions include modular blockchain architectures 

and chain abstraction layers. 

 

5.4. Embedded Finance and Programmable Money 

The boundary between fintech and general-purpose 

applications is blurring, with financial services increasingly 

embedded into non-financial platforms. CBDC 

programmability features, tested in Kazakhstan’s Digital 

Tenge and other pilots, allow central banks to implement 

targeted monetary policy through conditional transactions 

[6]. Smart contract-enforced compliance, programmable 

escrow, and automated treasury management represent 
emerging use cases. 

 

5.5. Regulatory Evolution 

The regulatory landscape has matured substantially. The 

EU’s MiCA regulation provides comprehensive frameworks 

for crypto-asset service providers. Dubai’s VARA has begun 

issuing operational licenses, while Singapore and Hong 

Kong continue developing progressive frameworks [23]. 

Regulatory technology (RegTech) solutions leveraging 

blockchain enable automated compliance monitoring and 

real-time transaction screening. 

 

6. Identified Gaps and Research Directions 
Table III presents a systematic comparison of coverage 

gaps in Karadag et al. [5] and how this paper addresses each, 

providing a structured view of our contributions to the 

literature. 

 

  

Table 3: Coverage Comparison: Karadag Et Al. (2022) Vs. This Paper 

Domain Karadag [5] This Paper 

DeFi Protocols Not covered Full taxonomy, TVL, AMMs, institutional DeFi 

CBDCs Not covered 137 countries, retail/wholesale, mBridge 

Stablecoins Not covered $9T volume, institutional issuers 

RWA Tokenization Not covered $30B on-chain, BUIDL, BENJI 

AI-Blockchain Not covered Fraud detection, agents, PoH 

Security Analysis Limited $3.4B theft, DPRK, vectors 

Layer-2 Scaling Not covered 24K TPS, rollups, EIP-4844 

Regulation Limited MiCA, VARA, US EO, RegTech 

Market Data Pre-2022 2024–2025, projections to 2031 

Consensus Comp. Basic overview Quantitative comparison table 

 

Despite the progress documented in this review, several 

research gaps warrant continued investigation. First, 

interoperability standards for cross-chain DeFi operations 

remain fragmented, lacking formal verification frameworks 

for bridge security. Second, CBDC design choices regarding 

privacy, programmability, and offline functionality require 
rigorous comparative analysis across the 49 active pilot 

programs. Third, the systemic risk implications of stablecoin 

concentration (two issuers controlling 85% of supply) 

demand investigation from financial stability perspectives. 

Fourth, energy impacts of Layer-2 scaling solutions require 

comprehensive lifecycle assessment; while Ethereum’s PoS 

transition reduced energy consumption by 99.95%, the 

aggregate environmental footprint of proliferating Layer-2 

networks remains unquantified. Fifth, the legal treatment of 

smart contract disputes in cross-jurisdictional DeFi 

transactions presents unresolved governance challenges. 

Finally, standardized benchmarking frameworks for 

blockchain financial applications encompassing throughput, 

latency, finality, cost, and security metrics would enable 

more rigorous comparative evaluation. 

 

7. Conclusion 
This paper has presented a comprehensive review of 

blockchain applications within the fintech ecosystem, 

covering the evolution from early cryptocurrency exchanges 

to the sophisticated landscape of DeFi protocols, CBDCs, 

stablecoin infrastructure, and real-world asset tokenization 

that defines the field in 2025. The analysis reveals a market 
in rapid transition from speculative experimentation to 

institutional-grade infrastructure, evidenced by the $3.4 

billion to projected $49.2 billion market growth trajectory, 

$9 trillion in stablecoin payments, and engagement of 137 

countries in CBDC exploration. 
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Critical gaps in earlier literature have been addressed 

through integration of current market data, analysis of 

emerging application domains, examination of the evolving 

security threat landscape including $3.4 billion in 

cryptocurrency theft and the growing sophistication of state-

sponsored actors and identification of technical challenges 
including cross-chain interoperability and quantum 

readiness. The convergence of AI with blockchain, the 

maturation of DeFi into a layered financial system with 

institutional participation, and the evolution of stablecoins 

into mainstream payment rails represent the most significant 

developments shaping the near-term trajectory. 

 

For researchers, this review identifies concrete 

directions including cross-chain security formalization, 

CBDC comparative design analysis, stablecoin systemic risk 

modeling, and standardized blockchain benchmarking. For 

practitioners, the findings underscore the importance of 
defense-in-depth security strategies addressing both code-

level and human-layer vulnerabilities, regulatory awareness 

across jurisdictions, and interoperability planning in 

blockchain-fintech deployments. 
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