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Supply chains are complex networks involving manufacturers, logistics
providers, customs agencies, retailers, and consumers. At each handoff, data
is recorded in isolated systems that rarely communicate with one another. This
fragmentation creates gaps where goods can be lost, counterfeited, or
misdocumented. Blockchain addresses these gaps by providing a shared,
tamper-resistant ledger that all authorized participants can read and write to
simultaneously.

How Blockchain Works in This Context
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A blockchain is a distributed database where records are grouped into
blocks, cryptographically linked in sequence, and replicated across many
nodes. Once a block is confirmed, altering it requires changing every
subsequent block on every copy of the ledger — computationally infeasible
without controlling a majority of the network. In supply chains, each transaction
— a shipment departure, a customs clearance, a temperature reading from a
cold-chain sensor — can be recorded as an immutable entry. Smart contracts,
self-executing code stored on the blockchain, can automatically trigger
payments or alerts when predefined conditions are met, such as a delivery
confirmation.

Documented Industry Use Cases
Walmart partnered with IBM in 2018 to deploy the IBM Food Trust

platform, built on Hyperledger Fabric, to trace leafy greens in its U.S. stores.
The system reduced the time needed to trace a package of sliced mangoes
from seven days to 2.2 seconds by replacing paper records and phone calls
with a single shared ledger. Maersk, the world's largest container shipping
company, used the same platform to digitize bills of lading and track containers
across ports, cutting document processing costs that had sometimes equaled
the physical cost of transporting goods.

In pharmaceuticals, the U.S. Drug Supply Chain Security Act requires
serialization of prescription drugs by 2023. Companies including MediLedger
have built consortium blockchains where wholesalers and manufacturers verify
drug authenticity and track returns, reducing the risk of counterfeit medications
entering legitimate distribution channels. De Beers launched Tracr in 2018 to
assign digital identities to individual diamonds, recording cut, clarity, and chain
of custody from mine to retailer, targeting the market for conflict-free stones.

Practical Limitations
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Blockchain does not solve the fundamental problem of garbage-in,
garbage-out. If a worker scans a counterfeit product and records it as genuine,
the ledger faithfully stores that false entry. Integration with Internet of Things
sensors — RFID tags, GPS trackers, temperature monitors — helps automate
data entry and reduce human error, but sensor hardware can also be spoofed
or swapped. Consortium blockchains, which dominate enterprise supply chain
deployments, require participants to agree on governance rules, data
standards, and node operation, making adoption slow when competitors must
cooperate.

Scalability remains a technical concern. Public blockchains like Ethereum
process roughly 15 to 30 transactions per second under normal conditions, far
below the throughput needed for global retail. Permissioned systems like
Hyperledger Fabric handle higher loads but sacrifice decentralization. Despite
these constraints, blockchain adds measurable value wherever audit trails,
multi-party coordination, and provenance verification are the primary
requirements.
Read more articles: bip39-phrase.com/smart-contract-evm-what-it-is-and-how-it-works/
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