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Abstract: Various crowdfunding platforms offer numerous benefits, but transparency remains a major 
challenge within these systems. This issue has led to a decline in public trust, as donations are often 
misused or diverted from their original purpose. Blockchain technology, known for its transparency, 
offers a potential solution to this problem. This study aims to enhance transparency in crowdfunding 
systems by leveraging Blockchain technology. The implementation involves using tools and technolo-
gies to develop decentralized applications (DApps), such as thirdweb, Hardhat, and Metamask. In de-
veloping the DApp, data were collected through a literature review of theories and concepts related to 
Blockchain. Based on the gathered data, a Smart Contract was designed to serve as the structure for 
data management and functionalities for the crowdfunding system. Hardhat utilized a development 
tool to deploy the Smart Contract, while the thirdweb Software Development Kit (SDK) was employed 
to connect to the Blockchain. This study uses the Ethereum testnet to interact with and conduct trans-
actions on the decentralized crowdfunding application. Metamask, a popular crypto wallet for DApps, 
was chosen as the exclusive wallet for the application due to its ease of use and widespread adoption. 
Analysis of the tests conducted shows that the application functions well under various operational 
scenarios, providing an intuitive and responsive interface while maintaining security. The results of this 
study demonstrate that the implementation of Blockchain technology in crowdfunding systems can 
significantly improve transparency, with immutable transaction records, public access to transaction 
histories, the use of Smart Contracts, and decentralized system operations. 

Keywords: Crowdfunding, Blockchain, Transparency, DApp, Smart Contract. 
  

1. Introduction 
Fundraising is often described as the process of obtaining funds and other resources 

such as material, informational, and human resources, that an organization cannot inde-
pendently secure but are essential for executing a particular project or activity [1]. In recent 
years, crowdfunding has emerged as a popular alternative for MSMEs to secure funding and 
overcome the challenges of operating in the digital era. Today, the concept of crowdfunding 
is well-known among business professionals. It refers to a funding method where financial 
contributions are pooled from a group of individuals or organizations to support businesses, 
specific projects, personal needs, or other initiatives [2]. Crowdfunding platforms in Indone-
sia, such as Kitabisa.com, Ayobantu.com, and Rumahzakat.org, have provided significant 
benefits to the community, both by supporting social foundations and meeting urgent indi-
vidual needs. However, despite the many benefits it offers, the main challenge in crowdfund-
ing lies in the transparency of fund management. Cases of fraud and fund misuse, such as the 
Singgih Sahara case on Kitabisa.com, highlight that transparency is crucial to maintaining 
public trust [3]. 
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In facing this challenge, Blockchain has the potential to enhance transparency and reduce 
misappropriation by providing automated and transparent transaction records, thereby mini-
mizing data manipulation [4]. Blockchain is an innovative technology known for its security, 
high transparency, and immutable ledger, which makes it resistant to manipulation [5]. Block-
chain is created by a peer-to-peer network, where each peer is a host running a Blockchain 
client or referred to as a node [6]. Blockchain is a distributed and decentralized digital ledger 
where every transaction or piece of data is recorded in "blocks" that are then linked together 
in a sequential "chain" [7]. In this way, Blockchain provides a transparent and verified system, 
thereby reducing the risk of misuse of funds and increasing donor trust in the crowdfunding 
platform [8]. 

The implementation of Blockchain on Crowdfunding platforms uses a smart contract 
system, codes and agreements are stored on a distributed and immutable public database run-
ning on the Blockchain [9]. Smart contracts allow the execution of certain functions without 
the need for the involvement of a third party or central authority [10]. In the context of 
crowdfunding, smart contracts ensure that the funds collected can only be used in accordance 
with the initial campaign goals, thus preventing the misuse of funds. Furthermore, Blockchain 
technology makes the entire process more efficient, from donation verification to fund dis-
tribution. With its transparent and trustworthy characteristics, Blockchain offers a relevant 
solution to address the weaknesses of conventional crowdfunding systems. 

Blockchain-based applications, known as Decentralized Application (DApp), have 
demonstrated their effectiveness across various sectors, including fundraising. DApp operate 
in a decentralized manner, without relying on central servers or single authorities, offering a 
higher level of security and transparency compared to conventional applications. By leverag-
ing distributed networks and smart contracts, DApp enable transparent and accountable fund 
management. This research aims to demonstrate cases where Blockchain has been success-
fully implemented in fundraising systems to enhance transparency while also identifying chal-
lenges and obstacles that may arise. 

 

2. Proposed Method 
2.1. Data Collection 

Data collection is a crucial step in research to obtain relevant information aimed at 
achieving the established objectives [11]. In this study, the method employed is a literature 
review or library research. This method involves gathering data from various written sources, 
such as e-books, scientific journals, articles, and other references relevant to the research topic 
[12]. The literature review is conducted by reading, recording, and organizing information 
from available literature, both online and offline. 

In addition, the author also complements data collection by conducting direct observa-
tions of several websites that have implemented Blockchain technology in their systems. This 
observation aims to gain practical insights into how Blockchain technology is implemented 
and to obtain empirical data supporting the research discussion. By combining the literature 
review and observations, it is expected that the collected data can provide a solid foundation 
for an in-depth analysis and discussion of the application of Blockchain technology in fund-
raising. 

2.2. Data Design  
A smart contract is used to automate the execution of an agreement or contract without 

the involvement of intermediaries or third parties. The code and the terms of the agreement 
are embedded within the contract, which is stored across the distributed and decentralized 
Blockchain network. This ensures that all transactions within the Blockchain network are 
traceable and immutable. The design of the data structure and functionality of the smart con-
tract in this study can be seen in Table 1. 

2.3. Rapid Application Development Method  
This study employs the Rapid Application Development (RAD) method, which empha-

sizes rapid software development through four main stages. The first stage is system require-
ments planning, starting with identifying issues in the current fundraising system, conducting 
a literature review on Blockchain technology, and collecting data to formulate objectives and 
system requirements. The system design stage involves creating data structures, smart con-
tract functionalities, system architecture, Unified Modeling Language (UML), and User Inter-
faces (UI), with iterative improvements made to meet the requirements. 
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In the development stage, the system is built using JavaScript for the frontend and So-
lidity for the backend, integrating technologies such as React.js, TailwindCSS, and Thirdweb. 
The final stage is implementation, where the system design is executed using Visual Studio 
Code and Figma, and the smart contract is deployed through Thirdweb with the assistance of 
Hardhat. System feasibility and functionality testing are conducted using the Blackbox testing 
method to ensure the system operates in alignment with its requirements and objectives. 

Table 1. Smart Contract Design 

Name Type Description 

Program struct Structure that stores all fundraising program data 

owner address 
Address of the account of the creator or owner of the 

fundraising program 

recipient address Address of the recipient account for fundraising donations 

title string Title of fundraising program 

description string Description of the fundraising program 

image string Fundraising program image banner 

target uint256 Program donation target 

deadline uint256 Program deadline 

amountCollected uint256 Total funds raised for the fundraising program 

isFinish bool Fundraising program status 

donations Donation[] List of donor funds that have distributed funds to the program 

report  Report Information containing reports on donation distribution 

createdAt uint256 Shows the time when the program was created. 

Report struct Structure that stores program donation distribution reports 

story string Stories from the donation distribution report 

Donation struct Structure that stores all fundraising program donations 

donator  address Address of the donation sender account 

amount  uint256 Amount donated 

createProgram Function Create a fundraising program 

donateToProgram  Function Make a donation to a program 

createReport Function Create a donation distribution report 

getPrograms Function Displaying all campaign programs 

getProgram  Function Displays details of a program 

getDonations Function Get all the donations of a program 

getReport Function Displaying donation distribution reports 

 
 

2.4. System Architecture Design 
In this study, the system architecture is designed to assist the author in developing a 

fundraising system. This design also enables the author to determine the software, tools, and 
frameworks required for the development process.  

To use the system developed by the author, users can access the fundraising Web App. 
Within the application, users can interact by making donation transactions or starting new 
fundraising programs. These processes are directly connected to the Blockchain network, re-
quiring a crypto wallet to manage cryptocurrency on the Blockchain. One such software, 
Metamask, serves as a crypto wallet for managing users' cryptocurrency assets and also sup-
ports the author in developing and testing the application. The application interface is devel-
oped using TailwindCSS for styling and React.js to manage all user interface components. 
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In Figure 1, the system architecture design illustrates the software, tools, and frameworks 
used in development, as well as the workflow and how users interact with the system. The 
first stage begins with the developer writing a smart contract containing the necessary code 
to support the fundraising system on a Blockchain network. This smart contract is developed 
using Hardhat, a tool that facilitates deployment onto the Thirdweb platform. Once the smart 
contract is successfully deployed, Thirdweb enables direct interaction with the Blockchain 
network, allowing for transactions, block creation, and data retrieval from the Blockchain. 
Thirdweb also provides a Software Development Kit (SDK) that the author can use for fur-
ther system development. An illustration of the system architecture design is shown in Figure 
1.  

 

 

Figure 1. System Architecture Design 

3. Results and Discussion 
3.1. Data Application/Processing 

Data processing in this study involves the development of a smart contract to support a 
decentralized, transparent, and secure fundraising system. The data is designed with a com-
plex structure to track donations, reports, and fundraising programs based on the predefined 
requirements. By utilizing the “struct” and “mapping” features in the smart contract, the sys-
tem can efficiently store, process, and display campaign data. This design ensures that every 
element, from donations to fund utilization reports, is accessible transparently and immutable, 
in line with the principles of Blockchain technology. Once the smart contract is completed, 
the code is deployed using the Thirdweb platform. A code guide for utilizing the Thirdweb 
SDK is illustrated in Figure 3. 

Thirdweb simplifies the development of Blockchain-based applications by providing a 
Software Development Kit (SDK) for integrating and interacting with deployed smart con-
tracts. Additionally, Thirdweb provides the smart contract's address along with guidelines for 
utilizing the SDK in application development. 

3.2. Process Implementation 
The implementation process in this study involves developing a Blockchain-based fund-

raising system using a smart contract deployed through Thirdweb. The smart contract ensures 
transparency and security in managing donations, where every transaction is permanently rec-
orded on the Blockchain and can be verified by all parties. With the Thirdweb Software De-
velopment Kit (SDK), integrating Blockchain with the user interface becomes more straight-
forward, enabling an efficient, secure, and user-friendly fundraising system. 

The system is developed using React.js as the primary library for building dynamic web 
applications, with TailwindCSS supporting modern interface design. To connect the applica-
tion to the Blockchain, the Metamask crypto wallet is used as a bridge and storage for digital 
assets. The Thirdweb SDK is implemented through React Context, storing information such 
as the smart contract address, client ID, and the Ethereum Sepolia chain ID. The results show 
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that the system successfully connects to the Blockchain, with Metamask providing access 
notifications whenever interaction with the crypto wallet is required, creating a transparent 
and decentralized platform. 

 

Figure 2. Code guide for using thirdweb SDK 

3.3.  Interface Implementation 
This chapter presents the implementation of various User Interface (UI) designs that 

have been developed. Each design is created with a focus on simplicity and user-friendliness, 
allowing users to easily understand the application flow even without in-depth knowledge of 
Blockchain technology. The UI is built using React as the primary framework and Tailwind 
CSS to achieve a modern design. Additionally, integration with Metamask as a cryptocurrency 
wallet simplifies secure and transparent transactions for users. The explanation of each inter-
face includes the functionality flow and visual elements that enhance the user experience, 
covering the main page, campaign creation forms, donation screens, and reporting views. The 
detailed descriptions of each interface are as follows: 

3.3.1. Interface Implementation 
The following is the detailed program page for crowdfunding that can be selected on the 

main page. The detailed program display is illustrated in Figure 3.  
 

 

Figure 3. Detailed of Fundraising Program 
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3.3.2. Donation to Program 
When Metamask is successfully connected to the application, users can access various 

features, including the donation feature. A modal or popup window appears when the user 
clicks the "Donate Now" button. This modal contains a form where users can enter the do-
nation amount. An example of the application displaying the donation modal for a program 
is shown in Figure 4. 

 

Figure 4. Donation Modal 

When the "Send" button is clicked, the application forwards the transaction to the con-
nected Metamask account. If the program creation is successful and com-pleted, the user’s 
crowdfunding program will appear under the "My Programs" section on the main page. An 
example of a newly created crowdfunding program is shown in Figure 5. 

 

Figure 5. Home Page My Programs Section 

3.4. Equations 
This chapter discusses the testing results of the Blockchain-based crowdfunding appli-

cation using the Blackbox testing method. This method focuses on testing system function-
ality without examining the source code or the internal structure of the application. The aim 
is to ensure that each feature operates according to the specified requirements and to evaluate 
how the application responds to various user inputs. The testing covers all key components, 
including creating crowdfunding programs, making donations, withdrawing donations, and 
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integrating with Metamask for transactions. Additionally, interactions with smart contracts 
and the user interface are tested to ensure ease of use and an intuitive user experience. The 
results of these tests provide an assessment of the application's functional success in various 
operational scenarios. Based on the test design outlined in this study, the following are the 
testing outcomes using the Blackbox testing method: 

 

• User Interface Testing. 

Table 2. Blackbox User Interface Testing Results 

No Test Scenario Expected results Test Results 

1. Home page, open the application The application can display all 

fundraising programs. 

Success 

2. Program details page, select the “Program 

Details” button on one of the programs on the 

main page. 

The application can display detailed 

information about the fundraising 

program. 

Success 

3. Modal donation for the program, select the 

“Donate Now” button on the program details 

page 

The application can display the 

donation form for the fundraising 

program. 

Success 

4. Modal donor program, select the “All Donors” 

button on the program details page 

The application can display a list of all 

donors of the fundraising program. 

Success 

5. Connected navbar, crypto wallet connected to 

the app 

The app can change the appearance of 

the navbar. 

Success 

6. Create a fundraising program page, select the 

“Create Program” button on the navbar 

The application can display the form 

page for creating a fundraising 

program. 

Success 

7. The main page lists the user's programs, open the 

main page and scroll to the bottom of the page 

The application can display a list of all 

the user's programs. 

Success 

8. The main button for the user's program details, 

selecting the "Program Detail" button on one of 

the user's programs 

The application can display the 

"Withdraw Donation" button when 

the user's fundraising program. 

Success 

9. The main button for program details that have 

passed the deadline, select the “Program Details” 

button on one of the fundraising programs 

The application can display the 

“Distribution Report” button when 

the fundraising program has passed 

the specified deadline. 

Success 

10. Modal distribution report, select the 

“Distribution Report” button on the fundraising 

program details page 

The application can display the capital 

distribution report of donations. 

Success 

● System Function Testing. 
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Table 3. Blackbox Test Results of System Functions 

No Test Scenario Expected results Test Results 

1. Selecting the “Hubungkan” button on the navbar The app can perform the process of 

connecting to the user’s crypto wallet. 

Success 

2. Selecting the sort order button on the list 

navigation of all donors on the fundraising 

program details page 

The application can sort the list of 

program donors based on the sort 

order button selected. 

Success 

3. Selecting the “Kirim” button on the program 

donation modal on the fundraising program 

details page 

The application can make donation 

transactions for the fundraising 

program with the user's crypto wallet. 

Success 

4. Selecting the “Choose File” button on the form 

page creates a fundraising program 

The application can select image files 

on the device used by the user. 

Success 

5. Selecting the “Buat Program” button on the form 

page creates a fundraising program 

The application can create a new 

fundraising program with the crypto 

wallet used by the user. 

Success 

6. Selecting the “Tarik Donasi” button on one of 

the user’s programs 

The application can make program 

donation withdrawal transactions with 

the crypto wallet used by the user. 

Success 

7. Selecting the “Choose File” button on the 

program donation distribution report creation 

form modal 

The application can select image files 

on the device used by the user. 

Success 

8. Select the “Buat” button on the program 

donation distribution report creation form modal 

The application can create a program 

donation distribution report with the 

crypto wallet used by the user. 

Success 

● Validation Testing. 

Table 4. Blackbox Validation Test Results 

No Test Scenario Expected results Test Results 

1. Validate the donation amount The application may give a failure 

message if the amount entered is a 

negative number. 

Success 

2. Image file validation The application may give a failure 

message if the selected file is not an 

image format. 

Success 

3. Deadline validation The application may give a failure 

message if the time given is less than 

the creation time. 

Success 

4. Validate program donation target The application may give a failure 

message if the amount entered is a 

negative number. 

 

5. Donation withdrawal validation The application may not provide the 

“Tarik Donasi” button if the donation 

Success 
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No Test Scenario Expected results Test Results 

withdrawal is made before the 

deadline. 

6. Donation withdrawal validation The application can provide a “Tarik 

Donasi” button if the amount of 

donations collected has been reached. 

Success 

 

3.5. Discussion 
The testing results of the Blockchain-based crowdfunding system application indicate 

that the system functions effectively across various operational scenarios. Blockchain tech-
nology not only provides a simple and secure user experience but also enhances transparency 
and trust through its decentralized nature. This study demonstrates that the implementation 
of Blockchain can improve transparency through the following mechanisms: 

Immutable Ledger. Blockchain stores all transactions in a permanent record that cannot 
be altered or deleted. Donations recorded in the public ledger can be verified by anyone 
through a Blockchain explorer. An example of a public ledger view using a Blockchain ex-
plorer is shown in Figure 6. 

 

Figure 6. Home Page My Programs Section 

Figure 6  illustrates an example of a Blockchain explorer, specifically blockscout.com, 
used to track Ethereum Sepolia cryptocurrency. By using a Blockchain explorer, users can 
track transaction history by entering wallet addresses, contracts, transaction hashes, or block 
numbers into the search feature of the Blockchain explorer. 

Public Access to Information. Transaction data in Blockchain technology is publicly ac-
cessible, allowing anyone to track the use of funds without requiring third-party authorization. 
Information such as the sender's address, the amount of tokens, and the transaction time can 
be directly accessed, ensuring transparency in fund usage according to the campaign's objec-
tives in the crowdfunding system. Donors can use a Blockchain explorer to track transactions 
by knowing the recipient's wallet address. An example of a transaction list tracked using a 
Blockchain explorer is shown in Figure 7. 
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Figure 7. Donation Usage Tracking 

Figure 7 illustrates the tracking of transactions from a donation recipient account as 
discussed in the previous chapter. To retrieve this information, users must input the desired 
wallet address into the search feature of the Blockchain explorer. 

Use of Smart Contracts. Smart contracts automatically execute specific functions based 
on predefined code. For instance, donation funds can only be withdrawn if a certain target is 
achieved or after the deadline has passed. Since smart contracts are transparent and auditable, 
the entire fund distribution process becomes more open, leaving no room for human inter-
ference that could lead to misuse. The smart contract code can be reviewed by independent 
parties to ensure the contract operates according to the established terms. These automated 
processes can also be monitored by donors to verify that the donation funds are used appro-
priately. An illustration of a smart contract in a Blockchain explorer is shown in Figure 8. 

 

Figure 8. Donation Usage Tracking 
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To search for a smart contract on a Blockchain explorer, users can find detailed infor-
mation about the smart contract deployed on the Blockchain network. To access this infor-
mation, users need to know the unique alphanumeric string of the smart contract address and 
enter it into the search field of the Blockchain explorer. 

Decentralized System. Blockchain operates without the need for a central authority, 
meaning no single entity can control the entire system or falsify data. Each node in the Block-
chain network holds a complete copy of all transactions, ensuring that donation fund man-
agement is transparent and free from information monopolies. Decentralization distributes 
control and access to information across multiple parties, preventing data centralization or 
manipulation by any single organization. 

Real-Time Reporting with Blockchain Explorer. All transactions on the Blockchain can 
be monitored in real-time using tools like Blockchain explorers. These tools enable anyone to 
check transaction status instantly, including when a donation transaction was made, by whom, 
and the amount of tokens transferred. This enhancement in transparency gives donors direct 
access to monitor their donations, eliminating uncertainty about fund usage and fostering user 
trust in the system. 

4. Conclusions 
Based on the results of the study on the implementation of Blockchain Technology to 

enhance transparency in fundraising systems, the following conclusions can be drawn: Im-
proved Transparency: This study successfully achieved its primary goal of enhancing trans-
parency in fundraising systems through Blockchain technology. All transactions within the 
system are recorded on an immutable Blockchain ledger, allowing every donation to be 
tracked and verified by users. Intuitive and Modern Interface: The implementation of React.js 
and TailwindCSS created a user-friendly interface. This enables users, even those without a 
technical background, to easily navigate the application, thereby increasing engagement within 
the fundraising platform. Testing Results: System testing using the Blackbox testing method 
demonstrated that all application features function as expected. Features such as creating do-
nation programs, processing donation transactions, and withdrawing donated funds operate 
smoothly, proving that this platform is ready for effective use in a fundraising context. 
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