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ABSTRACT 

Fundify is a decentralized crowdfunding platform that uses blockchain technology to change the way we pay for 
academic research. The platform uses Ethereum smart contracts to automate milestone-based fund delivery, which 
makes sure that everyone is accountable and the process is clear. It has a community-AI driven peer review system to 
help make sure that projects are chosen fairly. This solution shows how decentralized governance can help countries 
work together, make it easier to get research funding, and cut down on the need for traditional, unclear grant processes. 

Keywords: Blockchain, Smart Contracts, Crowdfunding, Decentralized Application (dApp), Ethereum, Academic 
Research, Transparency. 

1 INTRODUCTION 

Research conducted by students and academics is crucial for generating new ideas and promoting innovation. However, 
it often encounters challenges due to difficulties in securing fair and open funding. Traditional grants are slow, require 
a lot of paperwork, and are limited to specific areas. Modern crowdfunding websites offer an alternative but face 
problems such as high fees, unclear financial management, and unreliable systems to ensure project completion. This 
lack of trust between researchers and supporters hinders innovation. 

Blockchain technology can help because it is decentralized, transparent, and resistant to change. Smart contracts are 
programs that run automatically on the blockchain and release funds only when specific conditions are met. This clarity 
and fairness in the funding process is crucial. Although some blockchain crowdfunding platforms exist, none address 
the unique needs of academic research. Research funding needs secure payments, fair project evaluations, long-term 
progress monitoring, and community participation in project governance. 
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This paper introduces Fundify, a decentralized crowdfunding platform for academic projects. Fundify operates on the 
Ethereum blockchain and creates a trust-based system for funding research. Its main innovation is a democratic voting 
system within smart contracts. Researchers get funding only after reaching a milestone and submitting a payout request. 
This request starts a 7-day voting period during which investors decide if funds should be released. A minimum of 60% 
approval is needed. This system ensures accountability and gives supporters a voice. 

Fundify also offers features like refunds for abandoned projects and a data system that links blockchain events with an 
external database (MongoDB) for faster searches. The smart contract has undergone thorough auditing and review 
using tools like Slither to ensure security and cost efficiency. It follows an upgradeable design based on OpenZeppelin’s 
UUPS pattern, which allows for future improvements without disrupting the system. The paper further examines the 
platform’s performance using metrics like latency, syncing speed, and overall gas cost. 

The primary contribution of this work is a complete framework showing how blockchain can tackle the funding 
challenges in academic research. By combining automated smart contracts, community voting, and a solid technical 
infrastructure, Fundify aims to make research funding fairer, more transparent, and more accessible worldwide. 

2 RELATED WORK 

The combination of crowdfunding and blockchain technology has grown in importance as a research topic. By offering 
new degrees of efficiency, security, and transparency, it aims to transform conventional funding techniques [12, 13]. 
This field is progressing, according to 

 recent studies. From simple proofs of concept to more in-depth studies, it has advanced. 

Early work by Sujaritha et al. [6] and Sarmah et al. [7] demonstrated that Ethereum smart contracts can handle basic 
decentralized crowdfunding tasks, such as escrow and refund systems. Applying these concepts to specific sectors was 
a natural progression. Dheeraj [4] illustrated this by developing a platform for medical crowdfunding, highlighting the 
need for trust in sensitive areas. Similarly, Feki's BELONG platform [5] showed how blockchain can assist in social 
donation situations. 

Recent studies indicate a deeper understanding of the ecosystem. A key 2025 analysis by Rejeb, Keogh, and Treiblmaier 
[1] mapped the broad range of research on blockchain and crowdfunding. They identified significant innovation clusters 
and predicted future trends. Their findings show that while the field is growing, much of the research still focuses on 
financial or general applications. This is supported by Gupta et al. [2], who reviewed blockchain-based crowdfunding 
platforms and found that most models do not address specific governance and evaluation challenges. 

At the same time, research has begun to tackle the practical limits of earlier systems. Patil et al. [9] emphasized the need 
for clear fundraising tracking systems, a key feature that Fundify embodies. Recent technical studies, such as those by 
Gaikwad et al. [10] on smart contract implementation using Solidity and the application design discussed by Cris 
Evangelene [3], are refining the technical framework. However, these studies often focus only on contract mechanics or 
general application design. 

A significant gap still exists in the literature. There are not enough integrated platforms that go beyond simple 
transparency. They need to address the complex, collaborative, and milestone-driven nature of crowdfunding in 
academic research. Current solutions do not include democratic governance models for fund release, hybrid AI-
community evaluation systems for fair project selection, or detailed performance analyses of the entire process. These 
aspects are essential for acceptance in an academic environment where accountability and peer review matter. 

The Fundify platform discussed in this paper aims to bridge this gap. It builds upon established smart contract patterns 
[11] to add to the field by providing a complete framework that uses smart contracts for security. It also introduces a 
new governance mechanism for milestone approval, a unique hybrid evaluation model, and a thorough performance 
assessment based on the specific needs of the academic community, as highlighted in recent literature. 

3 SYSTEM ARCHITECTURE 

3.1 System Overview and Workflow 

The Fundify platform runs on a decentralized setup that combines blockchain technology with regular web services to 
form a smooth crowdfunding ecosystem. As shown in Figure 1, the system supports three main user roles: 
Administrators, Project Creators, and Investors. Each role has its own workflows that interact through smart contracts 
on the Ethereum network. 



International Journal of Science and Research Archive, 2026, 20(03), 280–289 

282 

3.1.1 Key Components: 

• Frontend Application: A Next.js web interface serving all user types 
• Blockchain Layer: Ethereum-based smart contracts for crowdfunding and governance 
• Database: MongoDB for storing off-chain data and indexed blockchain events 
• Indexing Service: Custom logic to synchronize on-chain events with the database 

3.2 User Role Workflows 

3.2.1 Project Creator Flow: 

• Users submit project details through the web interface 
• Projects undergo AI review and scoring followed by human evaluation 
• Creators pay a publication fee to list approved projects on the blockchain 
• Creators can initiate milestone release requests upon completion 

3.2.2 Investor Flow: 

• Investors can discover, filter, and select projects based on various criteria 
• Investment transactions are executed directly through smart contracts 
• Investors monitor project progress and vote on milestone release requests 
• The system provides transparency into fund utilization and project status 

3.2.3 Administrator Flow: 

• Administrators can analyze project scores and descriptions 
• They have capabilities to edit voting parameters and manage platform settings 
• Admin functions include project verification and platform maintenance 

3.3 Smart Contract Architecture 

 

Figure 1: Fundify System Architecture process.  

Each sprint aimed to deliver specific features of the system employs two main smart contracts: 

3.3.1 Crowdfunding Contract: 

• Manages project creation and funding campaigns 
• Handles fund collection and escrow management 
• Implements investment tracking and refund mechanisms 

3.3.2 Governance Contract: 

• Manages milestone release requests and voting processes 
• Enforces voting periods and cool-down mechanisms 
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• Automates fund disbursement based on voting outcomes 

3.4 Data Management Strategy 

The platform uses a hybrid data storage approach: 

• On-chain: Financial transactions, voting records, and project metadata 
• Off-chain (MongoDB): User profiles, project descriptions, review comments, and indexed event data 
• Indexing Service: Ensures real-time synchronization between blockchain events and database records 

4 METHODOLOGY AND IMPLEMENTATION 

4.1 Development Methodology 

We used an Agile development method with two-week sprints. This approach gave us ongoing feedback, regular testing, 
and flexible planning during the development the platform that could be tested. 

4.2 Implementation Details: 

4.2.1 Smart Contract Development: 

• Environment: Contracts were developed using Hardhat framework for local testing, compilation, and 
deployment. 

• Standards: Implemented 
• following OpenZeppelin standards for security and upgradability. 
• Key Implementation: 

o Used UUPS (Universal Upgradeable Proxy Standard) pattern for contract upgradability. 
o Implemented custom governance logic for milestone voting with a 60% approval threshold. 
o Wrote comprehensive unit tests for all contract functions 
o (e.g., createProject, voteOnMilestone, refund) 

4.2.2 Frontend and Backend Integration: 

• Wallet Integration: Used ethers.js library to connect the Next.js frontend with users' MetaMask wallets. 
• Blockchain Interaction: Implemented functions to call smart contract methods (read and write) from the 

frontend. 

Backend API: Created Next.js API routes to handle off-chain operations like user authentication and serving project data 
from MongoDB. 

4.2.3 Indexing Service Implementation: 

• Developed a Node.js script that listens for specific events emitted from the smart contract (e.g., 
ProjectCreated, MilestoneRequested). 

• This service parses these events and updates the corresponding project or user data in MongoDB, ensuring 
the database reflects the latest on-chain state. 

4.2.4 Challenges and Solutions: 

• Challenge 1: High gas costs on the Ethereum mainnet for complex operations. 
o Solution: Optimized contract logic to minimize storage operations and implemented the contract on the 

Polygon PoS testnet for development and demonstration. 
• Challenge 2: Synchronizing on-chain events with the off-chain database reliably. 

o Solution: Built a robust indexing service with error handling and the ability to re-sync from a specific 
block number if needed. 

4.3 Smart Contract Design and Algorithms 

The main feature of Fundify is its use of Ethereum smart contracts. These contracts ensure transparent and fair fund 
management by using mathematical governance models. 

4.3.1 Project Creation and Funding Model 

Each project follows a milestone-based funding structure: MilestoneAmount = \frac{Goal}{Milestones}. where 
Milestones∈[1,5]Milestones∈[1,5] and funds are released incrementally upon milestone completion. 
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4.3.2 Voting Governance Algorithm 

The democratic fund release operates through a time-bound voting mechanism summarized in Algorithm 1: 

Algorithm 1: Milestone Fund Release Process Input: projectIndex, amount, initiateFlag 

• if initiateFlag then 
• if remainingFunds < milestoneAmount then FAIL  
• if withinCooldownPeriod() then FAIL 
• startNewVotingCycle(VOTING_DEADLINE) 
• else 
• if votingActive() then FAIL 
• if calculateApprovalRatio() ≥ 0.6 then 

• releaseFunds(amount) 
• else FAIL 
• end if 

4.3.3 Voting Threshold Calculation 

Fund release requires supermajority approval: 

\frac{Votes_{approve}}{Total_{investors}} \geq 0.6 Implemented as: 

requiredVotes = (investorCount * REQUIRED_VOTES) / 100 

4.3.4 Temporal Constraints 

• Voting Period: Tvote = 7 days 

• Cooldown Period: Tcooldown = 7 days 

• Validation: currentTime <= deadline 

4.3.5 Refund Distribution Upon project abandonment: 

Refund_i = min(Investment_i, RemainingFunds) ensuring proportional distribution of remaining capital. 

4.3.6 Security and Optimization 

• Gas Efficiency: Minimal storage operations, packed data structures 

• Security: Reentrancy protection, input validation, upgradeable UUPS pattern 

• Error Handling: Custom error codes instead of string messages 

5 RESULTS  

5.1 Experimental Setup 

The Fundify platform was deployed and tested on the Sepolia testnet to evaluate its performance under real-world 
conditions. Testing was conducted with: 

• Hardhat framework for deployment and testing 

• MetaMask for wallet interactions 

• Custom scripts to simulate multiple concurrent users 

• MongoDB database for off-chain data indexing 

5.2 Functional Results 

5.2.1 Platform Screenshots and Workflow Validation The implemented platform successfully demonstrates 
all core functionalities: 

• Figure 2: Home Page - Shows the project discovery interface with filtering options. 
• Figure 3: Profile Page – Lets user fill profile details and manage it with preferences. 
• Figure: Project Dashboard - Displays funding progress, investor information, and milestone tracking. 
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Figure 2:  Homepage 

 

 

Figure 3:  Profile Page  
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Figure 4:  Main Page 

All core smart contract functions were successfully tested: 

• Project creation and funding 
• Voting mechanism execution 
• Milestone-based fund release 
• Refund processing for abandoned projects 

5.3 Performance Metrics 

Table 1: Gas Cost Analysis of Smart Contract Functions 

Function Name Average Gas Cost Usd Cost (Est) 

createProject() 145,321 gas $0.45 

fundProject() 89,567 gas $0.28 

voteOnReleaseRequest() 42,189 gas $0.13 

releaseFunds() 76,432 gas $0.24 

abandonProject() 31,245 gas $0.10 

 

Table 2: System Performance Metrics (Before) 

Metric Average Value Notes 

RPC Submission Latency 2.6 seconds Time to transaction hash 

End-to-End UX Latency 21 seconds Donation confirmation 

Indexer Sync Lag 4.9 seconds Blockchain to database 

Query Latency 260 ms Dashboard loading 
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Table 3: System Performance Metrics (After) 

Metric Average Value Notes 

RPC Submission Latency 1.2 seconds Time to transaction hash 

End-to-End UX Latency 13 seconds Donation confirmation 

Indexer Sync Lag 3.5 seconds Blockchain to database 

Query Latency 120 ms Dashboard loading 

5.4 Security Analysis 

The smart contract audit using Slither and a manual code review found and fixed: 

• No critical vulnerabilities. 
• Two medium-severity issues were resolved, specifically regarding reentrancy protections. 
• All custom errors were properly implemented. 
• Gas savings were achieved by minimizing storage operations. 

6 DISCUSSION 

6.1 Gas Efficiency Achievements 

The measured gas costs show significant savings compared to typical crowdfunding contracts. Using minimal storage 
operations and efficient data structures led to about a 40% reduction in gas costs compared to baseline 
implementations. 

6.2 Governance Mechanism Effectiveness 

The 7-day voting cycle with a 60% approval threshold worked well to balance: 

• Project creator needs, allowing a reasonable timeline for accessing funds. 
• Investor protection, providing adequate oversight and control. 
• Platform efficiency, preventing governance standstill. 

6.3 System Performance Analysis 

An end-to-end latency of 13 seconds for donations offers an acceptable user experience, while indexing under five 
seconds ensures nearly real-time data consistency across the platform. 

6.4 Limitations and Challenges 

• Gas Costs: Although optimized, mainnet deployment will still incur noticeable transaction fees. 
• Scalability: The current setup is suitable for a moderate user load; Layer-2 solutions are needed for mass 

adoption. 
• Voter Apathy: Low voter participation in governance could be a potential issue. 
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Figure 5:  Performance Graph  

7 CONCLUSION  

This paper presented Fundify, a decentralized crowdfunding platform designed to tackle the specific challenges of 
funding academic research. By using Ethereum smart contracts, Fundify creates a transparent, secure, and democratic 
system that removes the need for 

 centralized intermediaries. The implementation demonstrates the following: 

• A Novel Governance Model: The combination of a milestone-based funding release method and a 
democratic voting system ensures accountability and connects the interests of researchers and backers. 

• Technical Robustness: The platform's structure, which includes an upgradeable UUPS proxy contract, 
efficient off-chain indexing, and a gas-optimized codebase, provides a strong foundation for a reliable and 
maintainable system. 

• Practical Viability: By fostering community involvement, reducing fees, and fostering trust, the platform 
provides a workable substitute for conventional funding models, according to performance metrics and 
functional testing. 

• By establishing a global, easily accessible, and transparent platform that empowers both supporters and 
innovators, Fundify represents a major step toward more democratic funding for academic research. 

7.1 Future Work 

Although a fully functional prototype is provided by the current implementation, there are several planned 
improvements: 

• Layer-2 Scaling: By transferring the smart contracts to a Layer-2 solution such as Polygon or Arbitrum, 
transaction fees will be greatly reduced and scalability will be increased, opening up the platform to a wider 
user base. 

• Advanced AI Evaluation: To improve the caliber of funded projects, the project evaluation module will be 
upgraded with superior AI algorithms for impact prediction and preliminary screening. 

• Decentralised Identity (DID): Establishing a trustless and sybil-resistant environment by integrating 
Verifiable Credentials (VCs) and Decentralised Identifiers (DIDs) to manage academic credentials and 
reputations on chain. 

• Multi-chain Deployment: To improve reach and resilience, the platform can be made available on multiple 
EVM-compatible blockchains. 

• Mobile Application: Developing a specific mobile application to increase user engagement and accessibility. 
• Advanced Analytics Dashboard: Creating comprehensive dashboards to monitor project results, funding 

patterns, and research impact that offer insightful information to all parties involved. 
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