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ABSTRACT: Crowdfunding is an online money-raising strategy that began as a way for the public to donate small
amounts of money to help innovative people finance their projects. This project is to propose smart contract for
crowdfunding using blockchain technology. Through this, we can provide a safe, secure and transparent way for
crowdfunding. The work of this project is to provide interactive forms for campaign creation, contribution of money,
viewing of campaigns, request approval and finalizing requests through which both campaign creators and contributors
can easily create and fund the campaigns. The contributor can be able to track the money that they sent. The
Blockchain will record all the transaction and store as a block. An appealing feature of blockchain technology is smart
contracts. A smart contract is executable code that runs on top of the blockchain to facilitate, execute and enforce an
agreement between untrusted parties without the involvement of a trusted third party.
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I. INTRODUCTION

The blockchain is an incorruptible digital ledger that records every transaction. It is a distributed system thus all the
records are stored in every node in the decentralized network. Ethereum allows running applications in the blockchain
called Smart Contracts. All the Smart contracts are run on the Ethereum Virtual Machine. Crowdfunding provides an
easy way to find cash for innovative project ideas. The problem with the current crowdfunding companies charging
high fees and sometimes there were scams happened. Implementing a crowdfunding strategy in blockchain will help to
avoid these types of problems. By incorporating Peer to Peer smart contract for crowdfunding remove the traditional
transaction fees and platforms fees normally associated with other crowdfunding platforms, such as Kickstarter. The
objective of our project is to create a reliable application so that every new idea gets life. We have designed a
crowdfunding site which is a blockchain based website. We provide an easy to use interface for everyone to create and
post their ideas on this application. These ideas then become public to everyone. Anyone who wishes to support their
ideas can contribute. All these processes are done in an interactive manner.

Il. RELATED WORK

Blockchain is fairly new technology, there are only few studies and researches available on the internet. Blockchain
can be defined as a distributed database of records of all transactions that have been executed and shared among
participated parties. The characteristics of blockchain includes decentralization of data, persistency, anonymity and
auditability. There are two main components in blockchain system, which are transaction and block. Transaction
represents the action triggered by the participant, while the block is a collection of data recording the transaction and
other associated details such as the correct sequence, timestamp of creation, etc. The transaction records, or blocks, in a
blockchain are linked together cryptographically, rendering them tamper proof. This means that each block that have
been inserted cannot be modified or deleted. To achieve reliability, blockchain uses consensus algorithms.

The research uses a systematic literature review method. Literature review gives a good foundation for research in
information systems and strengthens information system as a field. A review of literature of smart contract applications
strengthens the field of blockchain within information systems. We conduct the review in four phases. Phase 1 is the
review of the purpose and protocol of the study. Phase 2, involves searching the literature and practical screening. In
phase 3, the quality appraisal and data extraction are presented. In phase 4, we analyze the findings. This literature
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review method is chosen because it is developed specifically for information systems research. The remaining part of
this section is structured as follows:
* Planning Phase

In the first phase, we design a review protocol as this is an essential element in conducting a systematic literature
review study. Review protocol minimizes biases in a detailed plan. We discuss the purpose of the review and design a
protocol, a searching plan, selection criteria, data extraction method, data analyses and present the review results.
* Selection Phase

In the second phase of the review, we search for academic articles using Google scholar database. Since smart
contract is a new technology in information systems, we search for journal papers, conference papers and select white
papers from 2013 — 2018. The time frame was chosen considering that smart contract is a new technology in the field
of information systems. This time frame helps us to get the required articles from the search engine. In the search for
articles, the keywords and Boolean operators used are as follows: smart contract + business, smart contract +
organization, smart contract + enterprise, blockchain + business, blockchain + organization, blockchain + enterprise,
distributed autonomous organization + business, decentralized autonomous organization + enterprise. These pairs were
used independently in every search. From the results of these searches, we conducted an efficient screening process,
discarding articles not relevant to the study, duplicates, and articles that we could not obtain the full text. Further
screening was done practically that involved reading the articles
* Exclusion and Inclusion criteria

In the first step of article selection, the exclusion criteria include the following: Articles that are not relevant to the
study, articles that a full paper couldn’t be downloaded or accessed, articles not published between 2013 and 2018 and
articles not related to blockchain technology or smart contracts. In the second step, the inclusion criteria included high-
quality white papers, journal papers, peer-reviewed conference papers, articles on smart contract applications in an
organization.
* Execution phase

In the third phase of the review, we extract data from eligible articles based on the research questions guiding this
research and collect information from articles to serve as raw material for the analysis. In the fourth phase of the
review, we extract and combine essential facts using qualitative techniques. Data analysis is followed by the literature
review study report.
Features of Crowdfunding

Within the domain of little related literature there have been attempts by some to identify the features and limitations
of Crowdfunding. Crowdfunding is said to disrupt traditional funding cycle by merging the social web with
entrepreneurial finance, as well as being a validation tools for products or services. De Buysere et al. (2012) suggested
a number of benefits that project owners gain with Crowdfunding:
¢ Raising capital.
Gaining valuable feedback before releasing the product or service to the market.
Understanding if the proposed idea has a mass appeal and getting a "Proof of concept”.
Building early connections with customers.
Support Marketing for the product or service.
n the same time, funders gain a number of benefits as well:
Social return as they see the project, they have supported realized
Material return by getting a reward (Donation-based model)
Financial return if they invested in the project (CFI model)

I1l. METHODOLOGY

The project is a web application which is basically an enhancement of the existing crowd funding systems. In normal
Crowdfunding’s there is no security ensured for contribution amount. So, smart contract of Ethereum platform which is
an application of blockchain can be used in order to solve this issue. Blockchain is a decentralized distributed ledger
system that accesses, verifies, and transmits network data through distributed nodes. An Ethereum based smart contract
is a cryptographic box which stores information, processes inputs, writes outputs and is only accessible to the outside if
certain predefined conditions are met and the contracts in Ethereum are written in special language called solidity. In
practice, Ethereum allows for an easy implementation of such smart contracts and in addition Ethereum offers
developers online compilers of solidity code. Smart contract is written in such a way that the entire amount funded by
the contributors will safely be kept in smart contracts so that no one can modify it or steal it. The amount will not be
directly given to campaign creator rather it will be held in smart contract itself. If the campaign creator wants to use this
amount, he/she has to create a spending request. Then the approvers (people who have contributed to the campaign)
should approve the request created by the campaign creator. If the request gets majority no of approvals/votes as shown
in then the amount can be sent to the vendor specified by the campaign creator. The voting system used is decentralized

IJIRCCE © 2020 |  An1SO 9001:2008 Certified Journal | 1627


http://www.ijircce.com/

International Journal of Innovative Research in Computerand Communication Engineering

( | e-ISSN: 2320-9801, p-1SSN: 2320-9798| www.ijircce.com | Impact Factor: 7.488 |
IJIRCCE

[[Volume 8, Issue 5, May 2020||

as blockchain technology is used in implementing it. This makes the voting system more secure and also cost efficient
while guaranteeing the voters privacy. Campaign creator will be able to finalize the payment once the required votes
are obtained. In this the security is increased and also the peoples/contributor’s opinion is taken.

In the existing system, the problem is that the companies charge heavily to both the donor and the user. There is no
track of the records of the money, transparency, communication between the investor and the user is developing the
project. The trust is the main problem when it comes to the crowdfunding with the existing companies. None of these
companies provide the donor guarantee policy.

— Not Transparent

— High Charges

— Donor guarantee policy not available

— No track of Records

In the proposed system, the campaign creators will post their project ideas in the campaign and the interested people
will donate the fund to the project idea. Where it defers from the old crowdfunding is that all the money is now digital
currencies like ether. All ether coin will be recorded and keep tracks in the blockchain. Where the blockchain is an
immutable ledger. The Donor has control over the funded money. With the Request approval module, the donor has
full control over the money they invested. Only if one by two of the investors need to approve the request made by the
creators. By giving control on invested money the Trust is built.

— Trust

— Control over money

— No charges

— Donor Guarantee Policy

— All transactions are recorded

— Money is Stored Securely.

e  Overview

Both Crowdfunding and Cryptocurrency is a trend on the Internet and they match perfectly. Blockchain technology
is one solution that can be used to reduce the problems that occur in crowdfunding. The contract is written in a way that
all money will be added to the pool. When the request meets the specified condition then all the money will be
transferred to the recipient. Ethereum is an open-source, public, blockchain based distributed platform and operating to
featuring smart contract functionality. It is the modified version of Bitcoin via transaction-based state transitions. Ether
is a cryptocurrency which is generated and used by the Ethereum platform. Ethereum provides a decentralized
operating, the Ethereum Virtual Machine (EVM), which can execute an application on the public nodes.
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e Blockchain

The blockchain is originally originated from the Bitcoin, invented by unknown people. The Blockchain is a list of
continuously growing records called blocks. Each Block is linked to each other and they were secured using
cryptography. Blockchain has the characteristics of integrity, decentralization, Immutability, Security, Anonymity.
Blockchains can be divided into three types: 1) public blockchain (Bitcoin and Ethereum); 2) consortium blockchain
(Hyperledger and Ripple) and 3) private blockchain.
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e Peerto Peer

The very important part of how blockchain works are based on Peer to Peer (P2P) system. The whole blockchain is
connected to all the node in the network. This means information stored on blockchain cannot be lost or destroyed, to
do so have to destroy every single node on the network and that is impossible.
e Consensus Protocol

Consensus protocol is the most important one in the blockchain technology. The Blockchain consensus protocol is
what which keeps the blocks on all the node to synchronize with each other. The term '‘Consensus' means that the nodes
have to agree with the same state of the blockchain. Consensus protocol allows blockchain to be updated every minute
(depends on the network) and ensures that every block in the chain is true. The aim of the consensus protocol is to
guarantee a single chain is used and followed by all the nodes.

IV.PROPOSED ALGORITHM

Step 1: Create Metamask account.
1.1: Then create an Ethereum account on Rinkeby Test Network.
Step 2: Create Smart Contract.
2.1: Create Campaign Contract.
2.2: Create Factory Contract.
Step 3: Deploy Campaign Factory contact. (It creates instances of Campaign Contract)
Step 4: Deploy Campaign contract.
Step 5: Start the server by running the command “npm run dev” in terminal.
Step 6: Open localhost:3000 in browser:
Main page will be loaded which shows the list of all campaigns created so far.
Step 7: Create a campaign (By clicking Create Button) by entering minimum contribution in wei.
Step 8: View a particular campaign detail:
The view campaign page shows:
*Address of Manager who created the campaign.
*Minimum contribution.
*Number of requests.
*Number of approvers.
*Campaign balance.
Step 9: Contribute to the campaign to become approver.
Step 10: Manager creates the spending request to spend the campaign money.
The request is created by providing:
*Description about the request.
*Amount to be spent on that request.
*Address of the recipient.
Step 11: Request are approved by the approvers.
if (approvalCount > (approversCount/2))

{

Then request is approved.
}
else
{

Request is not approved.
}

Step 12: Manager will finalize the request if it is been approved and the requested amount will be sent to the
recipient.

V. IMPLEMENTATION

In order to implement and run the project there are some software requirements that need to be installed and
configured as mentioned below:
* Metamask wallet:

Metamask allows to run Ethereum decentralized applications in the browser itself without running a full Ethereum
node and it is a self-hosted wallet to store, send, and receive Ethereum or ERC20 tokens. It allows to create n number
of accounts which are just like bank accounts. Metamask wallet has to be installed from the chrome browser and
network has to be set to Rinkeby test network which is available in options at top of the wallet. Then in order to test
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and run the project some fake Ethereum(currency) is transferred from Rinkeby faucet to the account being used in the
project by giving its address.
* Infura key:

This key can be obtained from the infura.io website which is specific to the Rinkeby test network so that an
Ethereum environment can be established.

* Atom:

It is a free and open-source source code editor. First tests have to be performed on the smart contract in remix
solidity. After that a folder has to be created in the directory which can have any name for ex: kickstart. Then, the
contract tested in remix solidity is taken and stored in folder which was created in the beginning. Then before
performing any further activities dependencies mentioned in have to be installed by just typing this command in
terminal inside the folder kickstart npm install—save dependency name.

* Ethereum

Ethereum is an open-source, public, blockchain based distributed platform and operating to featuring smart contract
functionality. It is the modified version of Bitcoin via transaction-based state transitions. Ether is a cryptocurrency
which is generated and used by the Ethereum platform. Ethereum provides a decentralized operating, the Ethereum
Virtual Machine (EVM), which can execute an application on the public nodes.

System flow:
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Modules:

When the web application is started the first page that is seen is campaign page where existing campaigns are displayed
and a new campaign can also be created as shown in Fig. 5.1. All these operations can be performed provided that
Metamask is installed in the browser.

Crowdcoin Campalgns
Open Campaigns
0x6DCcAFAA49898BbafD7C243723B23820E0a612¢3

w Campaign

Fig. 5.1: View of campaigns webpage

When create campaign is clicked it will redirect us to the page where a transaction needs to be performed in order to
create a new campaign as shown in Fig. 5.2.

- = ety Tomt memre
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Fig. 5.2: Campaigns creation webpage

When view campaigns button is pressed which is present in first web page it will be redirected to this page which
consists of campaigns details like address of person who created the campaign (Manager), minimum contribution,
number of requests created by manager, number of approvers and campaign balance as. Investors can contribute to the
campaign and become an approver. Fig. 5.3 below represents the campaigns show webpage.

Campaigns Show

OXcFO1971DBOCAB2CBeEAAS 100
C21BB7638aC 1FAlc38c

@7.6272454102000001

Fig. 5.3: Campaigns show webpage

When contribute button is pressed after entering the contribution in ether you become an approver to the campaign.

Campaisns -

Amount to contribute

ether

Fig. 5.4: Campaign contribution webpage
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When view requests button is pressed it will be redirected to the view requests page as shown in Fig. 5.5. It consists of all the

requests created by the manager. It also consists of approve and finalize button. Approve buttons used by approvers to vote

and Finalize button is used by manager to finalize the payment once the request gets enough number of votes.

Request List

Description Amount

Fig. 5.5: View request webpage
When add request button is pressed it will be redirected to create request web page as shown in Fig. 5.6 where a request can
be created by specifying description of spending request, value in ether that you want to spend and address of recipient to

whom manager wants to send money(vendor address).

Create a Request

Recipients

Ox77dOd4E51e38377c9f5D0dB35059B46e $CIOEFFS

Fig. 5.6: Create a request webpage
After approving the request if the request gets enough approvals/ majority votes then the request turns green indicating that it
can be finalized by manager as shown in Fig. 5.7. It also consists of add request button which is used to create a spending

request and this can be only done by the manager (person who created campaign).

Crewdeain Campaigns

Request List

Fig. 5.7: View request webpage
After finalizing the request, the amount goes to the vendor address that was specified and the whole request turns grey as
shown in Fig.5.8 indicating that the request has been closed. The money/currency in the wallet is checked before and after

finalizing the request in order to ensure that the transaction executed successfully.

..............

Fig. 5.8: After finalizing request
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VI.RESULTS

In Crowd Funding using blockchain to raise money for a startup first a campaign has to be created
and a unique 64 character public key is assigned to that particular campaign to which investors can use as an address to
donate. Investors can contribute the money in the form of ether. The contributed money will remain in the smart
contract itself and will not be directly given to the campaign creator. If the campaign creator wants to spend the money
he/she has to make a spending request which will consists of the amount of the ether needed and also the address or the
public key of vendor to whom the ether should be sent so that campaign creator can get the required material which
ensures that the contributed ether is always securely kept inside the smart contract and contributors have to vote to
spending request created. If the percentage of the votes is at least 51 % then the amount will automatically be
transferred to the vendor. This method of Crowd Funding is lot more faster and secure as compared to the existing
system. In current system the contributed amount is in the direct hands of the campaign creator and he/she can run
away with that money, the time taken to transfer of the money raised to the campaign creator or the startup is slow and
also there is fee that will be cut from the contributed amount as a third party like Kickstarter is involved or used in
raising the required capital. Hence, the Crowd Funding using blockchain is more revolutionary and efficient method for
raising capital for the startups .

VII. CONCLUSION AND FUTURE WORK

Implementation of blockchain technology to crowdfunding platform provide more transparent transactions. As a
result, users can feel more confident when they want to donate to a campaign. The application of smart contract on
spending request also can help contributors to know how their money are being spent.

The purpose of a smart contract based solution is to enable secure way of crowd funding by ensuring that the money
donated by the investors is safe and also each and every step taken in the startup with help of donated money involves
investor’s opinion i.e. whenever the campaign creator wants to spend the money he/she has to make a spending request
where the purpose of using the money, to whom the money is being sent(vendor) and the amount needed should be
mentioned. The main advantage of using the smart contract is the concept of blockchain that it is resilient against many
threats. Also, it provides many features like improved reliability, faster and efficient operation. Web Application has
been computed successfully and was also tested by taking “test cases”. It is user friendly, and has required options,
which can be utilized by user to perform the desired operation. The goals achieved by the website are:
= creating a campaign
= Contributing to campaign
= Creating a spending request
= Approving the spending request
= Finalizing the request
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