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Abstract. Decentralized Finance (DeFi) has become a transformative force 

in the financial sector, using blockchain technology to create open, 

permissionless financial services. Its total value locked (TVL) grew from 

$675 million in 2020 to $180 billion in 2021, before stabilizing at $40-50 

billion in 2023. This research examines DeFi infrastructure, applications, 

and governance mechanisms; analyzes challenges limiting adoption; and 

identifies trends shaping its evolution. Through analysis of literature, reports, 

and market data, this study examines DeFi's technical foundations, 

application scenarios, governance structures, and development challenges. 

Results indicate DeFi has established robust foundations supporting diverse 

ecosystems but faces barriers in technical (scalability, security), regulatory 

(compliance, legal uncertainty), and market dimensions. Future evolution 

may be characterized by four trends: integration with traditional finance, 

cross-chain interoperability, balancing privacy with regulatory compliance, 

and institutionalization with maturing financial engineering. These findings 

contribute to literature on blockchain-based financial systems and provide 

guidance for practitioners, regulators, and researchers. 

1 Introduction 

DeFi has become a transformative force in the financial sector, using blockchain technology 

to create open, permissionless, and transparent financial services. In recent years, DeFi 

experienced explosive growth, with total value locked (TVL) increasing from $675 million 

in January 2020 to a peak of $180 billion in November 2021, later stabilizing around $40-50 

billion in 2023 [1]. This represents one of the fastest-growing segments in financial 

technology. The DeFi ecosystem includes lending protocols, decentralized exchanges, 

derivatives markets, asset management platforms, and insurance services that operate without 

traditional intermediaries. The rise of DeFi aligns with broader trends of financial digitization 

and growing needs for financial inclusion, making it an important area for academic research. 

Despite rapid growth, DeFi faces significant challenges requiring systematic research. 

This study addresses three fundamental questions: (i) What is the current state of DeFi 

infrastructure, applications, and governance mechanisms? (ii) What key technical, regulatory, 

and market challenges limit DeFi adoption? (iii) Which future trends will shape DeFi's 

evolution toward mainstream adoption? 
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Understanding these questions is important in both theoretical and practical terms. 

Theoretically, DeFi represents a new financial paradigm challenging traditional 

intermediation and trust economic models. From a practical perspective, insights into DeFi 

development can guide regulatory approaches, investment strategies, and technological 

innovation in the broader financial ecosystem. 

To address these questions, this research conducts a comprehensive analysis of DeFi's 

technical foundations, application scenarios, governance structures, and development 

challenges. Drawing on recent academic literature, industry reports, and market data, the 

paper examines how blockchain technology and smart contract innovations enable new 

financial primitives. It further analyzes how these primitives combine into complex financial 

services, governed through decentralized mechanisms, and shaped by market dynamics. By 

identifying key bottlenecks in DeFi development and emerging trends addressing these 

limitations, this research contributes to literature on blockchain-based financial systems and 

provides insights for practitioners, regulators, and researchers in this rapidly evolving field. 

2. Current status of DeFi 

2.1. DeFi infrastructure evolution and technical bottlenecks 

The infrastructure layer of DeFi forms the cornerstone of the entire ecosystem, centered on 

blockchain technology, smart contracts, oracles, and cross-chain solutions. Technical 

innovations in these areas directly determine DeFi's scalability, security, and interoperability. 

Recent advances in these technologies have significantly promoted DeFi development, but 

also exposed some potential risks. 

2.1.1. Blockchain technology and scalability 

Ethereum serves as the primary platform for DeFi, hosting over 70% of DeFi protocols [2]. 

However, its scalability issues limit further ecosystem expansion. High gas fees and network 

congestion are particularly evident during market peaks. For example, during the 2021 DeFi 

boom, average transaction fees exceeded $50 [2]. To address this challenge, Layer 2 solutions 

emerged. Optimism and Arbitrum employ Optimistic Rollups technology, moving most 

transaction computation off-chain and only submitting results to the Ethereum mainchain, 

reducing transaction costs by over 90% while increasing transaction throughput to thousands 

per second [3]. Additionally, zk-Rollups (like zkSync) utilize zero-knowledge proof 

technology, not only improving transaction efficiency but also enhancing privacy protection 

[4]. The application of these technologies significantly improves DeFi performance, though 

optimization of Layer 2 interaction with the mainchain remains necessary to ensure security. 

2.1.2. Standardization and security of smart contracts 

Smart contracts serve as the core driver of DeFi, with their standardization greatly reducing 

development barriers. Ethereum's ERC-20 and ERC-721 protocols cover over 80% of DeFi 

token issuance [5], driving rapid growth of tokenized assets. However, widespread 

application of smart contracts also brings security concerns. In 2022, Ronin Network suffered 

a $625 million hack due to smart contract vulnerabilities [6], while protocol composability 

further amplifies risks. For example, in the 2022 Terra collapse, UST de-pegging triggered 

$40 billion in cascading liquidations through cross-protocol staking links [7]. In response, 

smart contract auditing and formal verification have become industry standards, with 

research indicating audits can reduce vulnerability occurrence rates to below 5% [5]. 
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2.1.3. Role and challenges of oracles 

Oracles serve as bridges connecting DeFi with the real world, providing external data (such 

as price feeds) to smart contracts. Chainlink significantly improves data reliability through 

its decentralized node network and data aggregation mechanisms, with over 1,500 active 

contracts in 2023 [8]. However, oracles still face centralization risks and data manipulation 

issues. For example, in 2022, DeFi protocols on Solana incorrectly liquidated $120 million 

due to oracle failures [9]. To address this problem, emerging oracles like Band Protocol 

further enhance data security through multi-source verification and economic incentives [8]. 

2.1.4. Rise of cross-chain technology 

As the DeFi ecosystem expands to multi-chain environments, cross-chain interoperability 

becomes a key trend. Polkadot enables communication between different blockchains 

through its relay chain, while Cosmos's IBC protocol supports cross-chain asset transfers [10]. 

As of 2023, daily transaction volume through cross-chain bridges (like Wormhole) reached 

hundreds of millions of dollars [10]. However, cross-chain technology security faces 

challenges. In 2022, Wormhole bridge lost $320 million due to vulnerabilities [6]. This 

indicates that while cross-chain infrastructure expands DeFi boundaries, further 

improvements are needed to address security challenges. 

2.2. DeFi core application development and risks 

2.2.1. Decentralized exchanges (DEXs) 

Decentralized exchanges represent critical pillars of the DeFi ecosystem, allowing users to 

trade assets directly without intermediaries. In the Ethereum ecosystem, Uniswap leads as a 

DEX adopting the Automated Market Maker (AMM) model for ERC-20 token trading, with 

particularly notable technical innovations. Uniswap V3's "concentrated liquidity" feature 

increased capital efficiency from 30% in V2 to 86%, significantly optimizing liquidity 

providers' capital utilization [11]. Similarly based on Ethereum, Sushiswap, as a fork of 

Uniswap, not only supports ERC-20 token trading but also provides additional governance 

and reward mechanisms through SUSHI tokens, enhancing community participation [11]. To 

meet diverse trading needs, Balancer offers multi-asset pools supporting ERC-20 tokens on 

Ethereum, allowing users to customize asset weights, particularly suitable for implementing 

complex trading strategies [12]. 

To address specific market needs, some DEXs developed specialized functionalities. 

Curve Finance focuses on stablecoin trading, providing low-slippage and efficient exchange 

services for stablecoins like USDC and DAI, becoming the preferred platform for stablecoin 

trading [12]. Kyber Network functions as a liquidity aggregating DEX on Ethereum, 

supporting instant ERC-20 token trading and implementing comprehensive community 

governance mechanisms through KyberDAO [13]. In non-Ethereum ecosystems, 

PancakeSwap operates on Binance Smart Chain (BSC), supporting BEP-20 token trading and 

attracting numerous users, especially small traders, with gas fees significantly lower than 

Ethereum [13]. 

Despite significant progress in promoting trade decentralization, these platforms still face 

serious challenges, with Miner Extractable Value (MEV) issues particularly prominent. 

According to Flashbots reports, MEV problems caused users to lose $520 million in 2022, 

accounting for 1.7% of total DEX trading volume [14]. This data highlights fairness defects 

in current DEX models, requiring technical improvements to enhance trading fairness and 
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efficiency. These challenges and innovations collectively constitute the dynamic evolution 

process of the DEX ecosystem, influencing the overall development direction of DeFi. 

2.2.2. Synthetic assets and derivatives 

Synthetic assets and derivatives expand DeFi's application scope by anchoring real-world 

assets, creating bridges between traditional finance and the crypto economy. In the synthetic 

stock sector, Synthetix platform supports trading of company stock tokens like Tesla and 

Apple, with these tokens tracking actual stock price fluctuations through oracle technology 

[14]. Similarly based on real market data, Mirror Protocol provides synthetic tokens for stock 

indices like S&P 500 and NASDAQ, allowing crypto users to access a wide range of asset 

classes from traditional financial markets [14]. 

Commodity markets are also reflected in DeFi, with Synthetix offering synthetic tokens 

for commodities like gold and silver through its advanced oracle network, ensuring accurate 

value mapping of these assets with real-time price support [15]. Regarding synthetic currency 

assets, while Terra's UST has become a cautionary case due to systemic failure [7], 

stablecoins remain important synthetic currency forms in DeFi, representing digital mappings 

of fiat currencies like USD and EUR. 

The DeFi ecosystem further extends to more complex financial products. BarnBridge 

provides synthetic bond assets like US Treasury bonds, introducing risk-tranched products to 

meet needs of users with different risk preferences [15]. Cross-chain applications of crypto 

assets are implemented through forms like Wrapped Bitcoin (WBTC), allowing assets native 

to other blockchains like Bitcoin to circulate and be used within the Ethereum ecosystem [16]. 

Derivatives market development has been particularly rapid, with dYdX supporting futures 

contracts and leveraged trading for cryptocurrencies like Bitcoin and Ethereum, reaching 

$2.5 billion in daily trading volume in Q2 2023, demonstrating strong market demand for 

crypto derivatives [16]. 

Options markets and portfolio products further enrich DeFi's financial toolkit. Opyn 

provides decentralized option products like Ethereum call/put options, offering users risk 

hedging and speculation tools [15], while PieDAO creates crypto basket tokens simulating 

traditional ETF portfolios, simplifying implementation of multi-asset allocation strategies 

[15]. These synthetic assets and derivatives primarily rely on oracle data and over-

collateralization mechanisms to maintain stability, but low collateralization ratio issues 

significantly affect system security. For example, some perpetual contracts on dYdX have 

collateralization ratios of only 110%, far below the traditional market standard of 125%, 

leading to forced liquidation of $80 million positions during CRV token price fluctuations in 

June 2023 [9]. This systemic risk highlights room for improvement in current DeFi 

derivatives markets regarding risk management and mechanism design. 

2.3. Governance mechanism innovation and mainstreaming challenges 

DeFi governance enables community decision-making through DAOs, granting users 

participation rights. MakerDAO's MKR and Compound's COMP tokens adjust stablecoin 

and protocol parameters respectively, with over 50% of DeFi protocols adopting this model 

[17]. Governance tokens provide voting rights and economic incentives (such as Curve's fee 

dividends [12]), but uneven distribution leads to power concentration. For example, 60% of 

Uniswap's early UNI tokens were held by a small number of addresses [17]. Governance 

faces low participation rates (voting rates below 10% [17]) and security concerns (such as 

Beanstalk Farms losing $182 million in 2022 [9]). Governance innovations like Snapshot off-

chain voting and Quadratic Voting enhance fairness and efficiency, with the former 
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increasing participation rates to 15% [17] and the latter reducing large holder domination 

[17]. 

3. Key issues and market analysis of DeFi 

3.1. Technical issues 

DeFi's technical foundation forms the core of its development, but current technical 

bottlenecks are particularly prominent in terms of scalability, security, and user experience. 

Ethereum serves as the main platform for DeFi, but its transaction processing capacity is 

limited to only 15-30 transactions per second [2], far below traditional financial system 

requirements. During market peaks, network congestion causes transaction fees (gas fees) to 

surge. For example, during the 2021 DeFi boom, average gas fees exceeded $50 [2], almost 

unbearable for small-transaction users. Although Layer 2 solutions (like Optimism) reduce 

costs, interaction with the mainchain still experiences delays, limiting their full application 

[3]. 

Smart contracts form the pillar of DeFi, but frequent vulnerabilities lead to enormous 

losses. In 2022, Ronin Network lost $625 million to hackers due to code defects [6]; in 2023, 

Euler Finance lost $197 million in flash loan attacks [6]. Additionally, protocol composability 

amplifies risks, such as the $40 billion cascading liquidations triggered by the 2022 Terra 

collapse [7]. Despite advances in auditing and verification technologies, security issues 

remain a major weakness in DeFi. 

The DeFi ecosystem is expanding to multi-chain environments, but collaboration 

efficiency between different blockchains remains low, leading to dispersed funds and users. 

Cross-chain bridges (like Wormhole) can connect different chains but raise security concerns. 

In 2022, Wormhole lost $320 million due to vulnerabilities [6]. Cross-chain protocols (like 

Polkadot's XCMP) are developing, but technical complexity and limited popularity restrict 

their role [10]. 

DeFi applications remain operationally complex for ordinary users, including managing 

private keys and paying gas fees. According to industry reports, daily active DeFi users in 

2022 numbered only 500,000, far below traditional finance scale [1]. Complex interfaces and 

high technical barriers hinder DeFi's entry into mainstream markets. 

3.2. Financial regulatory issues 

DeFi's decentralized nature makes it difficult to reconcile with traditional financial regulatory 

frameworks, with compliance, regulatory uncertainty, and user protection issues particularly 

prominent. 

Beyond regulatory uncertainties, DeFi market's structural issues and cross-protocol 

characteristics also significantly impact its stability and development path. DeFi's anonymity 

and permissionless characteristics conflict with Anti-Money Laundering (AML) and Know 

Your Customer (KYC) regulations. For example, Uniswap allows users to trade without 

identity verification, potentially facilitating illegal activities [18]. In 2023, the U.S. Financial 

Crimes Enforcement Network proposed strengthening AML regulations for DeFi platforms, 

but decentralized protocols struggle to implement such requirements, potentially increasing 

operational costs or causing user loss. 

Global regulatory policies for DeFi remain inconsistent, increasing legal risks. U.S. 

Securities and Exchange Commission Chairman Gensler (2022) stated that some DeFi 

platforms might be viewed as securities exchanges requiring compliance with relevant 
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regulations [18]. However, DeFi's borderless nature makes it difficult to include within 

traditional regulatory scope, with this ambiguity limiting institutional investor participation. 

DeFi lacks traditional financial protection mechanisms like deposit insurance or 

complaint channels. In 2022, "rug pull" incidents in DeFi projects caused user losses 

exceeding $2 billion [6]. Additionally, market manipulation and insider trading occur 

frequently. For example, in 2023, Mango Markets lost $114 million due to price manipulation 

[9], highlighting threats to users from regulatory absence. 

3.3. Market issues and cross-protocol analysis 

DeFi market's rapid development accompanies volatility, insufficient liquidity, and 

manipulation risks, limiting its stability and adoption. Various factors have shaped the current 

market landscape, including inter-protocol competition, market structural issues, and user 

behavior patterns. 

3.3.1. Overall DeFi market analysis 

Crypto market price volatility is extreme, with leveraged trading in DeFi further amplifying 

risks. For example, in June 2023, CRV token plummeted, causing forced liquidation of $80 

million positions on dYdX [9]. Some protocols' collateralization ratios of just 110%, far 

below traditional finance's 125% [16], make the system extremely vulnerable to market 

shocks. Many DeFi protocols have limited liquidity pools struggling to handle large-scale 

redemptions. During the 2022 Terra collapse, Anchor Protocol's UST liquidity rapidly 

depleted, causing system collapse [7]. Liquidity fragmentation issues in cross-chain 

applications exacerbate this risk. DeFi markets lack transparency, allowing large holders to 

potentially manipulate prices using information advantages. In 2023, Mango Markets lost 

$114 million when oracle prices were manipulated [9]. Additionally, liquidity mining often 

suffers from "Sybil attacks," affecting fair resource allocation. DeFi's complexity and risk 

limit mainstream acceptance. Industry research shows only 12% of American adults 

understand DeFi [1], with high technical barriers and high risks making it difficult to attract 

ordinary users. 

3.3.2. Market share and growth rate analysis of major DeFi protocols 

Different protocols within the DeFi ecosystem show significant performance variations, 

reflecting diversity in technological innovation, user preferences, and market strategies. The 

first quadrant (advantage area) concentrates protocols with high growth and high market 

share, including Uniswap, Aave, PancakeSwap, and dYdX. These protocols typically feature 

strong network effects, technological innovation, and active user communities. The second 

quadrant (potential area) includes protocols like Balancer and Synthetix which, despite 

relatively small market shares, show strong growth, representing emerging technological 

trends. Third quadrant (disadvantage area) protocols like SushiSwap face dual challenges in 

growth and market share, typically due to insufficient innovation or competitive pressure. 

Fourth quadrant (mature area) protocols like MakerDAO have large market shares but 

slowing growth, reflecting market maturity and saturation. 

The market structure formation stems from multiple factors. First, technological 

advantages and innovation speed—Uniswap's leading position primarily derives from 

continuous technological innovation, such as concentrated liquidity mechanisms in Uniswap 

V3 improving capital efficiency, maintaining competitive advantages in the DEX field. 

Second, user experience and accessibility—PancakeSwap's success on Binance Smart Chain 
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largely comes from its low transaction fees and simplified user interface, attracting numerous 

cost-conscious small traders. Third, ecosystem integration degree—lending protocols like 

Aave and Compound maintain market share partly because they deeply integrate into the 

DeFi ecosystem, becoming foundational components for many composite strategies. Fourth, 

community governance and token economics — Curve Finance cultivated loyal user 

communities through innovative token economic models and liquidity mining incentives, 

which in turn strengthened its market position. 

3.3.3. In-depth analysis of key protocols 

Uniswap (Market share: 15%, Growth rate: 65%): Uniswap's leadership position as a premier 

DEX platform stems from combined multiple factors. Its market performance primarily 

drives from pricing structure, user diversity, channel distribution, and technological 

innovation. Regarding pricing, Uniswap employs transaction fee rates ranging from 0.05% 

to 1% (depending on pool type), significantly lower than traditional exchanges typically 

charging 0.1%-0.25% rates plus maker/taker fees. This fee structure provides sufficient 

incentives for liquidity providers while maintaining cost competitiveness for traders. User 

group analysis shows Uniswap attracts highly diverse participants, from early cryptocurrency 

adopters to professional traders and institutional participants. Data indicates its daily active 

addresses exceed 100,000, with average transaction sizes of $5,000, confirming the platform 

successfully attracts medium-scale traders [11]. Regarding channel distribution, Uniswap 

enhances market penetration capabilities through diversified access points, primarily through 

website interface (45%), mobile applications (25%), and third-party wallet integration (30%), 

significantly improving user acquisition efficiency. Most importantly, Uniswap's sustained 

high growth benefits from technological innovation (particularly concentrated liquidity in V3 

version), brand recognition, and ecosystem integration. With adoption of Ethereum Layer 2 

solutions, deployment on Arbitrum and Optimism further reduced user costs, driving 

continued usage growth. 

Aave (Market share: 10%, Growth rate: 40%): Aave occupies an important position in 

the DeFi lending market, with success based on pricing strategy, diversified business 

portfolio, and broad user base. Regarding pricing, Aave implements dynamic interest rate 

adjustment mechanisms, flexibly changing based on asset utilization. Current deposit APYs 

for major assets range between 0.5%-4%, with borrowing APYs between 2%-8%. This 

strategy maintains interest cost competitiveness for borrowers while providing sufficient 

attractiveness for depositors. From a business composition perspective, Aave's 10% market 

share distributes widely, primarily from stablecoin lending (40%), Ethereum and other 

mainstream tokens (35%), and innovative flash loan functionality (25%). Additionally, its 

multi-chain deployment strategy covers multiple networks including Ethereum, Polygon, and 

Avalanche, further expanding market coverage and reducing single-chain dependency risks. 

Regarding user structure, Aave has formed a diverse user ecosystem including retail investors 

(35%), institutional users (25%), and other DeFi protocols (40%). Increased institutional 

participation, especially through permissioned platforms like Aave Arc, becomes a key factor 

driving steady growth and establishes solid foundations for future development [19]. 

MakerDAO (Market share: 12%, Growth rate: -10%): As one of the earliest DeFi 

protocols, MakerDAO maintains considerable market share but faces slowing or even 

negative growth challenges, stemming from combined multiple factors. First, changing 

market competitive landscape forms the main reason, with emerging competitors (like Aave 

and Compound) offering more flexible lending options and richer collateral asset types, 

directly threatening MakerDAO's market position. Meanwhile, DAI stablecoin's market 

share erosion by centralized stablecoins like USDC and USDT cannot be ignored, reflecting 

market trade-offs between centralized and decentralized solutions. Regarding pricing 
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strategy, MakerDAO's stability fee (essentially borrowing interest rate) underwent significant 

adjustments, gradually decreasing from initially up to 20% to the current 1%-3% range. This 

change reflects strategic responses to intensified market competition but may affect revenue 

model sustainability. Additionally, governance structure evolution affects market 

performance. MakerDAO's recent governance transition toward the "MetaDAO" model 

reflects efforts to adapt to changing market environments, but this transition also brings short-

term uncertainties, somewhat impacting growth trajectory and user confidence [17]. 

This section's market analysis indicates the DeFi ecosystem experiences dual processes 

of differentiation and integration. Leading protocols expand market share through 

technological innovation and ecosystem integration, while specialized protocols in specific 

domains seek growth through service differentiation. Price competition between protocols, 

user experience improvements, and cross-chain expansion will become key factors 

determining future market landscapes. Meanwhile, increased institutional participation and 

evolving regulatory environments will significantly influence DeFi market's long-term 

development trajectory. 

4. Development trends of DeFi 

4.1. Integration with CeFi (centralized finance) 

Boundaries between DeFi and traditional centralized finance (CeFi) increasingly blur, 

achieving significant integration through various channels. Traditional financial institutions 

cautiously enter the DeFi space, recognizing its potential to reduce operational costs and 

expand service ranges. According to World Economic Forum surveys (2023), 76% of 

traditional financial institutions plan to integrate blockchain technology into operations by 

2025, with 38% specifically targeting DeFi applications [19]. This integration manifests in 

multiple forms. First, institutional DeFi's emergence allows regulated entities to access 

permissioned DeFi protocols. Launched in 2022, Aave Arc attracted over $1 billion in 

institutional capital within its first year by providing institutional-grade lending markets with 

KYC verification requirements [19]. Second, development of hybrid financial products 

combining DeFi efficiency with CeFi regulatory compliance accelerates. For example, 

Compound Treasury provides DeFi yields to businesses through traditional financial 

interfaces, complying with relevant securities regulations [19]. 

Participation of traditional financial giants further accelerates this integration trend. 

BlackRock established cooperation with Coinbase in 2023 to provide cryptocurrency access 

services to institutional clients and invested $500 million in USDC stablecoin issuer Circle 

[19]. Similarly, JPMorgan actively explores DeFi applications through its Onyx blockchain 

platform, completing over $10 billion in cross-border transactions [19]. Additionally, 

Goldman Sachs developed an Ethereum-based digital bond issuance platform in 2023, 

providing tokenization services for traditional financial assets to institutional clients [19]. 

Third, traditional payment infrastructure integrates DeFi protocols to enhance cross-

border settlement. The Bank for International Settlements Innovation Hub has experimented 

with DeFi protocols for wholesale Central Bank Digital Currency (CBDC) applications, 

potentially reducing settlement times from days to minutes [19]. While this integration 

promises to promote mainstream adoption, it brings new challenges for regulatory 

frameworks that must accommodate both centralized and decentralized elements within 

integrated financial systems. 

5. Conclusion 

 

SHS Web of Conferences 218, 04018 (2025)

ICDDE 2025
https://doi.org/10.1051/shsconf/202521804018

8



This research examines DeFi's current state, key challenges, and future trends, emphasizing 

its transformative potential to reshape financial services through blockchain technology and 

smart contracts. Analysis shows DeFi has established robust technical foundations through 

Layer 2 scaling solutions, smart contract standardization, oracle networks, and cross-chain 

infrastructure innovations, supporting diverse application ecosystems including 

decentralized exchanges, synthetic assets, lending protocols, and insurance platforms. 

Governance has evolved from simple token voting to sophisticated frameworks incorporating 

delegation, quadratic mechanisms, and off-chain signaling, though significant challenges 

remain in achieving effective participation and security. Despite rapid growth, DeFi faces 

substantial barriers in technical dimensions (scalability limitations, smart contract 

vulnerabilities, interoperability challenges), regulatory aspects (compliance with AML/KYC 

requirements, regulatory uncertainty, user protection issues), and market conditions (extreme 

volatility, liquidity fragmentation, market manipulation risks, and limited mainstream 

accessibility). 

Market analysis further reveals competitive dynamics and divergence trends within the 

DeFi ecosystem. Different protocols display marked differences in market share and growth 

rates, reflecting diversity in technological innovation, user adoption, and market strategies. 

Leading protocols like Uniswap, Aave, and PancakeSwap consolidate market positions 

through continuous innovation and ecosystem integration, while early protocols like 

MakerDAO face growth challenges. This market landscape formation stems from multiple 

factors, including price competition between protocols, user experience differences, 

ecosystem integration degree, and governance model effectiveness. In-depth analysis of key 

protocols indicates technological innovation, flexible pricing strategies, diverse user groups, 

and cross-chain expansion drive market success. 

Looking forward, DeFi's evolution may be characterized by four major trends. First, 

increasing integration between DeFi and traditional finance will create hybrid models 

combining decentralized protocol efficiency with centralized institution regulatory 

compliance. Second, cross-chain interoperability technological breakthroughs will enable 

seamless asset transfers and information exchange between blockchain networks, creating 

more cohesive and functional ecosystems. Third, new approaches balancing privacy 

protection with regulatory compliance will emerge through zero-knowledge proofs, selective 

disclosure mechanisms, and modular identity solutions. Fourth, DeFi institutionalization will 

drive improved risk management, capital efficiency, specialized infrastructure, and 

sophisticated financial products meeting institutional standards while maintaining 

decentralization principles. 

These developments collectively suggest DeFi transitions from experimental stages 

toward more mature financial systems potentially impacting broader financial markets. 

However, this evolution requires continued innovation to address fundamental tensions 

between decentralization, scalability, security, and regulation. Whether DeFi realizes its 

potential to reshape global finance will depend on overcoming technical challenges, adapting 

regulatory frameworks, and eliminating barriers to user adoption. As DeFi continues to 

evolve, boundaries with traditional finance may further blur, creating a more inclusive, 

efficient, and resilient hybrid financial ecosystem. 
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