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Blockchain in Supply Chain
For Arabic

The rise of technological development and its different applications are
revolutionizing how conventional operations are conducted. With the emergence of
cryptographic techniques, which is the science of encoding and securing information,
Blockchain technology became apparent. Mostly known for its wusage in
cryptocurrency, Blockchain principles can be applied to a wider range of applications.
One recent usage of this technology is in supply chain management.

Before explaining how blockchain can integrate in the management of supply chains,
understanding its current application in cryptocurrency will help clarifying the working
process behind it.

The Blockchain Principle

Blockchain is a public decentralized digital database that securely stores records
across a network of computers in a way that is transparent, immutable, and resistant
to tampering. Each "block" contains data, and blocks are linked in a chronological
"chain." The fact that being public and decentralized means that no single
government, individual or company can control or own this technology, such as the
internet. In other words, public blockchains like Bitcoin or Ethereum are maintained
by global communities, where control is distributed across thousands of independent
computers (identified as nodes) around the world where users can participate as
developers, miners and validators.

In contrast, some cryptocurrencies built on private or permissioned blockchains may
be managed by specific companies or organizations where they control access,
validate transactions, and decide how the system works. Example of such practices
are the XRP coin managed by Ripple Labs.

A blockchain is identical to spreadsheets because it is a database where information
is entered and stored. The key difference between a traditional spreadsheet and a
blockchain is how the data is structured and accessed. A blockchain consists of
programs called scripts that conduct the tasks done in a database which are entering
and accessing information, saving and storing it somewhere. A blockchain is
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distributed, which means multiple copies are saved on many machines, and they
must all match for it to be valid.

Solving algorithms are essential in this process. One key cryptographic tool is
hashing. Each block in the chain has a unique cryptographic hash which is a string of
numbers and letters generated by a mathematical function. Even a tiny change in
the block’s content completely changes the hash, helping detect tampering.
Moreover, participating in a blockchain requires a Proof or Work (PoW) which is a
mechanism based on solving mathematical problems to validate transactions.

In blockchains like Bitcoin, new blocks are added through a process called mining,
which involves solving a computationally difficult mathematical puzzle. Miners
compete to solve a problem which is basically, finding a number (nonce) that, when
combined with the block's data and run through a hashing algorithm, produces a
hash that meets certain conditions like starting with a certain number of zeros. This
process requires significant computing power which is the reason behind the energy
intensive requirements for mining in cryptocurrency. The first miner to solve it gets
to add the block to the blockchain and earn a reward which will be the Bitcoin. This
is known as Proof of Work (PoW).

Regarding the number that needs to be matched by miners, no one generates it.
Instead, miners are trying to find a nonce that, when combined with the block’s data,
based on the list of transactions, a timestamp, a reference of previous block, and
passed through a hash function, produces a result that meets certain conditions. The
goal is to find a hash that starts with a certain number of zeros, this is called the
difficulty target. Miners keep guessing billions of nonces per second until someone
finds one that produces a valid hash. If blocks are being mined too quickly, the
difficulty increases (i.e., the hash must start with more zeros). It's a game of trial
and error based on cryptographic algorithms.

Transactions follow a specific process, depending on the blockchain. For example, on
Bitcoin's blockchain, if you initiate a transaction using your cryptocurrency, it starts
a sequence of events.
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The transaction is complete. These blocks are then chained Once confirmed to be legitimate
together creating a long history transactions, they are clustered
of all transactions that are together into blocks.
permanent.

2 Investopedia

Blockchain in Supply Chain Management

Blockchain can improve supply chain performance by securely connecting a limited
number of trusted parties and protecting operations from malicious actors. For
blockchain to work effectively in supply chains, new permissioned systems,
standards, and governance rules are needed and are still being developed. Among
the main advantages of adopting blockchain in managing supply chains are:

Sharable Information across Different Parties

While traditionally Enterprise Resource Planning (ERP) improved information sharing
since the 1990s, visibility and coordination in complex supply chains remain
challenging especially with the escalating tensions occurring on the global scale. A
simple example involving a retailer, supplier, and bank highlights how current
systems fail to link information, inventory, and financial flows, making it difficult to
prevent errors and resolve disputes. Blockchain has the potential to overcome these
limitations by providing a shared, reliable source of truth across all parties (refer to
the below representation).
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Low Error Margin, High Transparency and Traceability

Supply chains are prone to execution errors like missing shipments, duplicate
payments, or mismatched transactions, which are hard to detect or fix in real time.
Such errors might cause serious delays which in turn impact different actors. Even
advanced ERP systems struggle to align financial records with inventory movements,
especially in large, complex networks handling thousands of transactions daily.
Audits, which might be costly, help identify issues but often don’t reveal their root
causes.

Efforts to improve visibility like Radio Frequency Identification (RFID) tagging or ERP
integration are costly and difficult, particularly for large companies with many
incompatible legacy systems.

Blockchain offers a better alternative by assigning unique digital tokens to assets
(like inventory or orders) and using digital signatures to track transactions securely
across all participants. Unlike traditional ledgers, blockchain:

e Records every step chronologically,
e Captures all financial, informational, and physical flows,
o Is encrypted, shared, and tamperproof.

This creates a reliable and transparent system where all parties can trace activity,
detect errors, and enforce accountability, effectively reducing coordination and
traceability problems across the supply chain with minimal information sharing
among competitors.

Real World Application:
Pharmaceutical Supply Chain Case

The U.S. Drug Supply Chain Security Act (2013) mandates pharmaceutical companies
to track and verify prescription drugs to protect consumers from counterfeit or
harmful products. In response, a major pharmaceutical company featured in a study
done by Harvard Business Review (2020) began using blockchain technology with its
supply chain partners to trace drug inventory across every step of the supply chain.
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Each unit is tagged with electronic product codes (GS1 standards), and every time it
moves between firms, its tag is scanned and recorded on the blockchain. This creates
a secure, transparent, and tamper-proof history of the drug’s journey from
production to the end user. Moreover, it is efficient in tracking faulty products or
products that were transported in inadequate conditions. As an example,
temperature-sensitive items (like fresh produce or certain drugs) can be monitored
in real-time using Internet of Things (IoT) devices, which records temperature
breaches directly onto the blockchain. Accordingly, suspicious returns can be verified
instantly, as counterfeit products lack a verifiable blockchain record. Early success in
U.S. pilots encouraged the company to expand efforts to other regions, including
Europe.

Walmart Chain

Walmart Canada has already begun using blockchain with the trucking companies
that transport its inventory. A shared blockchain makes it possible to synchronize
logistics data, track shipments, and automate payments without requiring significant
changes to the trucking firms’ internal processes or information technology systems.

Renault

Over the past few years, Renault has invested heavily in its digital transformation.
One specific focus has been made on blockchain technology. Supply chains are an
excellent use case for this technology, and the vast supply chain ecosystem of auto
manufacturing is no different.

IBM developed a solution using its IBM® Blockchain and Hyperledger Fabric. That
solution became the basis of the eXtended Compliance End-to-End Distributed
(XCEED) blockchain project. XCEED certifies compliance of all vehicle components,
from design through production, to aftersales. Renault tested the project at its Douai
plant. XCEED archived over one million documents at 500 transactions per second.

With XCEED, suppliers and automakers share compliance information across a
trusted network. The sharing is automated and accurate. Participants no longer spend
time processing compliance paperwork, allowing them to focus on other tasks. Data
discrepancies, which used to take hours of research to resolve, are essentially
eliminated now. Customers have authentication that their car meets environmental
and safety regulations. And regulators have transparent, up-to-date, accurate data
on compliance.
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