MerchantSlate: A Decentralised E-Commerce Marketplace with a
Smart Contract-Based Payment and Incentive System

Abstract

In the rapidly evolving landscape of blockchain-based e-commerce platforms, MerchantSlate
introduces a decentralised marketplace that employs Ethereum smart contracts to facilitate secure
and transparent merchant registration, product listings, payment processing, and fee distribution. By
utilising a stake-based incentive model, MerchantSlate provides a new approach to decentralised
governance, wherein platform users receive transaction fees based on their stake holdings. One of
the primary innovations of MerchantSlate is its ability to eliminate the need for traditional
centralised payment databases, providing a more secure, efficient, and scalable alternative. This
paper outlines the protocol’s architecture, economic model, security mechanisms, and scalability
potential. It also compares MerchantSlate with existing centralised and decentralised e-commerce
platforms and discusses the broader implications for the future of decentralised commerce.
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1. Introduction

The centralised nature of traditional e-commerce platforms creates various challenges, such as
security risks, high fees, and reliance on centralised payment databases. MerchantSlate is designed
to address these challenges by leveraging Ethereum’s blockchain to create a decentralised
marketplace. By utilising smart contracts, MerchantSlate automates merchant registration, product
listings, payment processing, and transaction fee distribution. One of the most significant
advancements of MerchantSlate is its ability to eliminate the need for centralised payment
databases, offering a more secure, cost-efficient, and transparent solution for all participants in the
marketplace.

In traditional e-commerce systems, payment processors (e.g., credit card companies, payment
gateways) rely on centralised databases to record, validate, and track payments. This creates
vulnerabilities in terms of data integrity, security, and privacy. MerchantSlate’s decentralised
approach removes these intermediaries and enables all transactions to be recorded directly on the
Ethereum blockchain. This reduces operational costs, enhances security, and ensures full
transparency of all transactions.

The remainder of this paper is organised as follows: Section 2 presents the system architecture,
Section 3 provides a detailed description of the smart contract functions, Section 4 analyses the fee
distribution model and platform incentives, Section 5 discusses security mechanisms, Section 6
elaborates on the economic model, Section 7 outlines the development roadmap, and Section 8
concludes the paper.



2. System Overview
2.1 Smart Contract Architecture

MerchantSlate’s decentralised design is based on a smart contract architecture that automates
critical processes. This eliminates the need for intermediaries and centralised databases typically
used for payment validation and transaction recording. The architecture comprises the following
key components:

* Merchants: Entities who can list products and receive payments directly on the blockchain.

* Buyers: Users who purchase products using ERC-20 tokens.

* Subscribers: Platform participants who stake tokens and receive transaction fees based on
their stake.

* Smart Contracts: Automated contracts that facilitate merchant registration, product listings,
payment processing, and fee distribution.

In traditional e-commerce, centralised databases are necessary to track transaction histories, verify
payments, and manage payment data. MerchantSlate removes this requirement by storing
transaction details directly on the blockchain, where they are immutable, transparent, and accessible
to all stakeholders. This allows the platform to function without relying on third-party payment
processors or centralised payment databases.

2.2 Key Features

* Merchant Sign-Up: Merchants pay a one-time fee to join the platform. The fee is then
distributed to subscribers based on their stakes.

* Product Listing: Merchants list products by paying a listing fee, with each product
associated with a token, price, and optional commission.

* Payment Processing: Payments are processed using ERC-20 tokens. All transaction data is
stored on the blockchain, eliminating the need for external databases.

* Fee Distribution: A portion of each transaction fee is distributed to subscribers, who are
incentivised to stake tokens and participate in the platform’s growth.

* Incentive Model: Platform users are rewarded for staking tokens, and the amount of reward
is proportional to the user’s stake.

3. MerchantSlate Smart Contract Functions

The core functions of the MerchantSlate smart contract are designed to ensure the seamless
operation of the platform. These functions manage merchant registration, product listings,
payments, and fee distributions, with all actions occurring directly on the Ethereum blockchain.

3.1 Merchant Registration

Merchants sign up by paying a registration fee, which is then distributed to subscribers. The smart
contract verifies that the merchant is not already registered and assigns them a unique merchant ID.

function merchantSignup() external payable returns (uint256) {
// Ensure fee is correct, merchant is not already registered
// Assign merchant ID and store data
// Distribute the fee to subscribers



3.2 Product Listing

Merchants can list products by paying a listing fee. Each product is associated with a merchant’s ID,
payment token, price, and an optional commission address.
function addProduct(
address tokenAddress,
uint256 amount,
address commissionAddress,
uint256 commissionPercentage
) external payable onlyMerchant returns (uint256) {

// Validate fee, store product details, and distribute listing fee to
subscribers

b

3.3 Payment Processing

Payments are made using ERC-20 tokens, and the smart contract calculates transaction fees and
commissions. All payment records are stored on the Ethereum blockchain, eliminating the need for
a centralised payment database.

function payProduct(uint256 productId) external {
// Validate payment conditions
// Handle fee and commission calculations
// Transfer amounts to merchants and commission addresses

3.4 Fee and Stake Distribution

Transaction fees are distributed to subscribers based on their stake percentage. The smart contract
calculates each subscriber’s share of the fee distribution.

function divideFee(uint256 totalFee) internal returns (uint256[] memory) {
// Distribute fee to subscribers based on stake percentage
}

4. Platform Stake and Fee Structure
4.1 Stake System

Subscribers purchase stakes in the platform, which entitle them to a share of transaction fees. The
amount of rewards a subscriber receives is proportional to the number of tokens staked. This model
incentivises long-term participation in the ecosystem.

4.2 Fee System
The platform charges the following fees:

* Merchant Registration Fee: A one-time fee for registering a merchant.
* Product Listing Fee: A fee for listing each product on the platform.
* Transaction Fee: A small fee for each payment made on the platform.

Transaction fees are distributed to subscribers based on their stake holdings, further incentivising
users to invest in the platform’s growth.



5. Security and Integrity

Security is a top priority in blockchain-based systems, especially for payment-related processes.
MerchantSlate utilises multiple layers of security to ensure the integrity of transactions.

5.1 Reentrancy Protection

To prevent reentrancy attacks, the smart contract employs a reentrancy lock (e.g., an inProgress
flag) to ensure that functions are not called recursively during payment processing.

5.2 Access Control

The contract ensures that only registered merchants can list products or interact with specific
contract functions using the onlyMerchant modifier.

modifier onlyMerchant() {
require(isMerchant[msg.sender], "Only merchants can perform this action");
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6. Economics
6.1 Merchant Fees
MerchantSlate generates revenue through the following fees:

* Merchant Registration Fee: A one-time fee for merchant registration.
* Product Listing Fee: A fee for listing each product on the platform.

6.2 Subscriber Incentives

Subscribers earn a portion of the transaction fees based on their stake in the platform. This
decentralised incentive structure creates a sustainable model for rewarding platform users and
encouraging long-term participation.

6.3 Dynamic Valuation and Stake Price

The platform’s valuation is based on the total transaction fees generated. The price of a stake is
dynamically calculated based on this valuation, adjusting according to the platform’s growth.

function getvaluation() public returns (uint256) {
// Return the updated valuation based on total fees
}

8. Conclusion

MerchantSlate provides a decentralised and transparent solution for e-commerce. By leveraging
Ethereum smart contracts, the platform eliminates the need for traditional centralised payment
processors and payment databases, offering a more secure, cost-effective, and scalable alternative
for merchants, buyers, and subscribers. The integration of a stake-based incentive model ensures
active participation and growth of the platform, while the decentralised nature of the system
guarantees full transparency and security. This paper demonstrates the potential of decentralised e-



commerce solutions to disrupt traditional marketplaces and pave the way for a more efficient, user-
centric model in digital commerce.
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