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Blockchain technology offers a tamper-resistant ledger for recording
transactions across distributed networks. In supply chains, this means every
movement of goods — from raw material sourcing to final delivery — can be
logged in a shared, immutable record accessible to all authorized participants.
Unlike traditional databases controlled by a single entity, blockchain distributes
data across multiple nodes, making unauthorized alterations computationally
impractical.

Tracking and Traceability
One of the clearest use cases is product traceability. Walmart, in

partnership with IBM Food Trust, deployed a blockchain system to trace leafy
greens back to their farm source. Before implementation, tracing a product
took about seven days. With blockchain, the same process takes seconds.
Each step — harvest, processing, shipping, retail — is recorded with a
timestamp and location, allowing rapid identification of contamination sources
during food safety incidents.
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Marsk and IBM developed TradeLens, a blockchain platform that
digitized shipping documentation across ports, customs agencies, and freight
forwarders. The system reduced paperwork delays and improved visibility into
container locations. Although TradeLens was discontinued in 2022 due to
insufficient industry-wide adoption, it demonstrated that blockchain could
reduce transit times and administrative costs when multiple parties commit to
the same platform.

Smart Contracts and Automation
Smart contracts are self-executing code stored on a blockchain that

trigger actions when predefined conditions are met. In supply chains, a smart
contract can automatically release payment to a supplier once a shipment's
delivery is confirmed by an IoT sensor or a third-party verification. This
removes the need for manual invoice processing and reduces payment delays
from weeks to hours.

De Beers uses a blockchain platform called Tracr to verify the
provenance of diamonds. Each stone is assigned a digital record containing its
carat weight, color, clarity, and chain of custody. Smart contracts enforce
compliance requirements at each transfer point, ensuring only certified stones
move through the supply chain. This directly addresses the problem of conflict
diamonds entering legitimate markets through falsified documentation.

Challenges to Adoption
Blockchain does not solve every supply chain problem. Data entered

onto a blockchain is only as accurate as the source providing it. If a supplier
logs false information about a product's origin, the blockchain faithfully records
that falsehood with the same permanence as accurate data. This is often
called the oracle problem — the gap between real-world events and their
digital representation.

Scalability remains a technical constraint. Public blockchains like
Ethereum process transactions slowly compared to centralized databases.
Enterprise deployments typically rely on permissioned blockchains such as
Hyperledger Fabric, which sacrifice decentralization for speed and privacy
controls. Integration with legacy enterprise resource planning systems also
requires significant investment, which limits adoption among smaller suppliers.
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Despite these limitations, blockchain provides genuine value in
scenarios requiring multi-party trust, regulatory compliance, and audit
transparency. Industries handling high-value goods, regulated products, or
complex international logistics stand to benefit most from careful, well-scoped
implementations.
Read more articles: bip39-phrase.com/smart-contract-evm-what-it-is-and-how-it-works/
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