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Abstract - Web3 technologies promise decentralization, 

user ownership, and privacy by de- sign; however, they also 

introduce significant challenges in usability and 

accessibility. Despite the rapid proliferation of 

decentralized applications (DApps), mainstream adoption 

remains limited—primarily due to poor user experience 

(UX). This paper investigates the key UX challenges in the 

Web3 ecosystem, including complex onboarding, lack of 

standardized design patterns, and opaque transaction 

processes. Furthermore, it highlights emerging solutions 

and innovations aimed at improving UX. Through analysis 

of real-world DApps and supporting tools, this study offers 

insights and actionable directions for designing more 

intuitive and user-centric decentralized applications. 
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I. INTRODUCTION 

 

The evolution of the Internet from Web1 to Web3 marks 

a significant shift from static content delivery to 

interactive, user-owned ecosystems. Web3, powered by 

blockchain technology, represents a decentralized 

framework where data is stored across a distributed 

network in an immutable and transparent manner. This 

foundational technology has enabled the development of 

decentralized applications (DApps), which operate 

without intermediaries by leveraging smart contracts and 

cryptographic identities. 

However, this decentralized model introduces a range of 

user experience (UX) challenges, including complex 

wallet setup, key management, and transaction 

comprehension. Unlike traditional applications, DApps 

often require users to navigate unfamiliar interfaces and 

concepts, which can hinder mainstream adoption. 

 

This paper explores the key UX barriers and potential 

opportunities in Web3, with a focus on improving user 

engagement and adoption through user-centric design, 

usability enhancements, and accessible onboarding 

processes. 

 

II. BACKGROUND AND RELATED WORK 

 

Existing literature highlights the increasing demand for 

improved user experience (UX) within blockchain-based 

systems. Buterin [Vitalik.ca, 2022] emphasized that poor 

us- ability remains a significant barrier to mass adoption. 

Research from the Ethereum Foundation [Ethereum 

Foundation, 2022] indicates high user dropoff rates 

during onboarding, primarily due to the complexity of 

wallet setup and the absence of effective feedback 

mechanisms. 

 

To address these issues, A16Z Crypto introduced the 

concept of “invisible crypto,” where users can engage 

with decentralized services without direct exposure to 

the underlying blockchain infrastructure 

[a16zcrypto.com, 2021]. This approach aims to abstract 

away technical complexities to enhance accessibility. 

 

Several tools and frameworks have emerged to support 

this vision. Design libraries such as Web3Modal and 

Magic.link [Magic.link, 2023] focus on streamlining 

authentication processes, while platforms like 

RainbowKit [RainbowKit, 2023] advo- cate for 

consistent design systems across decentralized 

applications (DApps), contributing to a more unified and 

intuitive user experience. 

 

III. UX CHALLENGES IN WEB3 AND 

DAPPS 

 

Despite the rapid growth of decentralized applications, 

several user experience (UX) challenges hinder 

widespread adoption. Key issues include: 

 

A. Onboarding Complexity 

 

Most DApps require users to connect a cryptocurrency 

wallet (e.g., MetaMask, Phantom), which can lead to 

confusion—particularly among beginners. Users must 

understand how to manage non-custodial wallets, 

safeguard private keys, and store seed phrases securely. 

This onboarding flow contrasts sharply with the familiar 

single sign-on mechanisms common in Web2 

applications. 

 

B. Speed, Performance and Feedback 

 

Blockchain transactions are not instantaneous; 

confirmation times vary across networks. Users often 

receive limited or no feedback during transaction 

processing, leading to uncertainty. Inconsistent UI 

behavior, lack of real-time indicators, and poor error 

handling contribute to a fragmented and frustrating 

user experience. 

 

C. Gas Fees and Unexpected Costs  

 

Nearly every action in Web3—such as minting NFTs 

16 

mailto:nirajsonule2@gmail.com


 

INTERNATIONAL JOURNAL OF SCIENTIFIC HARMONIZATION OF DIGITAL HORIZONS (IJSHODH) Volume 1, Issue 1 

 

 

or swapping tokens—incurs a gas fee. These fees 

fluctuate based on network conditions and can be 

prohibitively expensive. New users often lack an 

understanding of what "gas" entails, and the absence of 

clear explanations or contextual cues leads to 

confusion and mistrust. 

 

D. Multi-Chain Complexity 

 

With many DApps supporting multiple blockchains 

(e.g., Ethereum, Polygon,Solana), users are required to 

manually switch networks within their wallets. 

Navigating different token standards and ecosystem 

behaviors increases cognitive load and introduces 

friction, especially for newcomers unfamiliar with 

cross-chain interactions. 

 

E. Security and Trust 

 

Many DApps resemble development tools in 

appearance and lack the polished design and 

centralized verification systems found in Web2 

services. This unfamiliar aesthetic, coupled with the 

risk of phishing attacks, malicious smart contracts, and 

wallet-draining exploits, often leads users to hesitate or 

abandon interactions altogether. 

 

IV. UX OPPORTUNITIES AND 

INNOVATIONS 

 

To address the challenges of decentralized application 

usability, a variety of tools and design approaches are 

emerging. These innovations aim to bridge the gap 

between complex blockchain infrastructure and user-

friendly experiences: 

 

A. Social Login and Seamless Onboarding 

 

Solutions like Web3Auth and Magic.link enable 

Web2-style au- thentication while maintaining the non-

custodial nature of Web3 wallets [Magic.link, 2023]. 

 Web3Auth is a decentralized authentication 

system that allows users to access DApps and 

blockchain wallets via familiar mechanisms 

such as social logins, email, or SMS. It 

preserves user control over crypto- graphic 

keys using Multi- Party Computation (MPC) 

and Shamir's Secret Sharing 

 to ensure both usability and security. 

 Magic.link offers password less authentication 

through email-based links or wallet sign-ins. It 

eliminates the need for passwords using secure 

JSON Web Tokens (JWTs) and encrypted keys. 

The system enhances security by limiting link 

validity and preventing reuse. 

B. Gasless Transactions 

 

Meta-transactions improve accessibility by enabling 

users to interact with blockchain applications with- out 

holding native tokens or paying gas fees 

[OpenZeppelin Docs, 2022]. Users sign messages off- 

chain describing desired actions; a relayer service then 

submits the transaction on-chain and pays the gas. The 

smart contract verifies the signature, ensuring 

legitimacy. This model improves onboarding by 

reducing friction and aligning DApp interactions with 

familiar Web2 experiences. 

 

C. Cross-Chain and Layer 2 User Experiences 

 

Protocols such as LayerZero facilitate seamless 

communication across different blockchains, 

eliminating the need for manual network switching 

[LayerZero Network, 2023]. Traditional blockchains 

are siloed; LayerZero acts as a secure messaging layer, 

enabling smart contracts on various chains (e.g., 

Ethereum, Avalanche, Arbitrum) to interact directly. 

This interoperability simplifies multi-chain 

development and enhances UX by abstracting away the 

complexities of bridging. 

 

D. UI Frameworks for DApps Developer tools 

like RainbowKit and useDApp accelerate the 

creation of user-friendly interfaces through 

reusable components and pre-built design 

patterns [RainbowKit, 2023]. 

 RainbowKit is a React- based library 

developed by the Rainbow Wallet team that 

simplifies wallet integration into DApps with 

customizable, intuitive components. 

 useDApp is an open-source framework 

offering React hooks, built-in state man- 

agement, and multi-wallet support for EVM-

compatible chains. It enables efficient 

integration of smart contracts and network 

interactions using familiar development 

paradigms. 

 

E. Smart Wallets and Abstraction Layers 

 

Smart contract wallets such as Argent and Safe 

(formerly Gnosis Safe) offer advanced UX features 

like account recovery and gas abstraction [Safe Global 

Docs, 2023]. 

 

 Argent is a mobile-first smart wallet designed 

for everyday users, offering features like 

Guardian- based recovery and gas-free 

transactions to enhance security and ease of use. 

 Safe is a multi-signature wallet ideal for 

organizations, enabling secure collaborative 

asset management through customizable access 

controls and ad- vanced transaction logic. 

 

Case Studies 

 

A. Uniswap: Simplified Token Swapping 

Interface 

Uniswap provides a clean, user-friendly interface for 

token swaps, effectively abstracting the underlying 
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technical complexities [Uniswap.org, 2023]. Unlike 

traditional exchanges that rely on order books, 

Uniswap employs an automated market maker (AMM) 

model using a constant product formula:  

x ⋅ y = k Where: 

 x = quantity of Token A 

 y = quantity of Token B 

 k = a fixed constant 

 

This formula ensures that the product of token reserves 

in a liquidity pool remains constant after every trade. 

Despite the algorithmic complexity, users interact with 

Uniswap via an intuitive interface, promoting 

accessibility and ease of use. 

 

B. Zapper: DeFi Portfolio Aggregation and 

Visualization 

 

Zapper aggregates decentralized finance (DeFi) data 

into a unified, visual dash- board, allowing users to 

track, invest in, and optimize their portfolios across 

multiple chains. Its comprehensive feature set 

streamlines complex DeFi interactions through a 

cohesive user interface: 

 Portfolio Management 

o Unified dashboard for asset 

tracking 

o Multi-chain support across DeFi 

protocols 

 Asset Optimization 

o One-click investment strat- egies 

o Automated transaction han- dling 

 Transaction Execution 

o Integrated token swap capa- bilities 

o Staking and yield farming support 

 User Experience 

o Intuitive, responsive design 

o Emphasis on security and privacy 

 

Zapper’s emphasis on a consistent UX and visual 

clarity significantly lowers the bar- rier to entry for 

retail DeFi users. 

 

C. Lens Protocol: Decentralized Social 

Networking 

 

Lens Protocol offers a decentralized infra- structure for 

social media applications, with a focus on user-owned 

identity and data [Lens.xyz, 2033]. It enhances 

engagement by integrating social NFTs and modular 

smart contract architecture. However, its wallet-first 

onboarding model may deter less technically inclined 

users. 

Key features include: 

 Profile NFTs: Represent user identity 

on-chain 

 Follow NFTs: Cryptographic proof of 

social connections 

 Modular Architecture: Enables 

extension of functionality without 

altering core contracts 

 Polygon Integration: Ensures fast, low-

cost transactions 

 

While Lens introduces innovative UX elements such as 

composability and on-chain identity, simplifying the 

onboarding flow remains a critical area for 

improvement. 

 

V. CONCLUSION 

While Web3 holds tremendous potential for enabling 

decentralized ownership and autonomy, user 

experience (UX) challenges continue to be a 

significant barrier to its mainstream adoption. 

Simplifying the onboarding process, providing 

consistent feedback, and standardizing design patterns 

are essential steps to improving usability. Furthermore, 

the integration of user-centric innovations, such as 

smart wallets and gas abstraction, can substantially 

enhance accessibility and usability, thereby promoting 

broader user engagement in decentralized applications 

(DApps). 
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