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Blockchain in
Cold Chain

A 5-part series on blockchain
applications in the cold chain industry
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Introduction	

The following pages will present a field guide to blockchain technology and its potential solutions 
within the cold chain industry. Using the 5 key knowledge goals as a measure, this document 
seeks to equip its readers with the necessary knowledge to thrive within the controlled 
environment supply chain.

•	 Understand how the market uses blockchain
•	 Identify relevant successful industry use cases
•	 Discover the benefits of blockchain technology
•	 Prepare for the possible challenges posed
•	 Look ahead to the potential revolution
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What is Blockchain

A blockchain is a digital, tamper-proof ledger shared among many stakeholders connected 
over the internet. It records exchanges of tangible and non-tangible items, keeping track of their 
movement between stakeholders Entries are approved by validators and grouped into blocks, 
with each block linked to the previous one, forming a chronological chain of all the transactions 
to create a secure and decentralized system.

Distributed Ledger Technology (DLT): A digital system which stores transactions histories 
securely across multiple locations.

Each transaction is recorded as a block of data containing:

•	 parties involved
•	 date
•	 time
•	 location
•	 condition of assets

Every new block contains a reference to the previous one, ensuring that alterations to a validated 
block affect the entire chain, making it tamper-proof.Moreover, a blockchain can be public, 
consortium or private, allowing either everyone with internet access or only authorized individuals 
to view the data, depending on the type of chain.
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1. An Overview 
of Blockchain 	
within Cold Chain
1.1 - Emergence and Evolution 
The integration of blockchain technology in 
the realm of cold chain logistics has garnered 
significant  attention over the last few years, 
even though the concept itself is not entirely 
novel. This approach  stemmed from the 
critical necessity to enhance transparency, 
security, and overall efficiency within  the 
supply chain. 

Initially, the adoption of blockchain in cold 
chain logistics was confined to pilot projects 
and limited scale implementations. This 
was due to the fact that, in the early stages 
of blockchain implementation  in the Cold 
Chain Industry, there was a level of scepticism 
surrounding it’s suitability and capability. 

However, after the success of these limited 
trials and applications became evident, 
blockchain began  to be implemented into 
supply chains throughout the industry. The 
success of early adopter’s  programmes, 
combined with the continuous advancement 
of blockchain technology as a whole, has  
paved the way for acceptance and use on a 
broader scale. 

The adoption of blockchain in cold 
chain logistics continues to witness an 
upward trajectory, with more  industry 
players embracing the technology to stay 
competitive in a rapidly evolving market.  

Government agencies and regulatory 
bodies are also recognizing the potential of 
blockchain in  enhancing food and medicine 
safety, quality assurance, and compliance 
throughout the supply  chain. 

Significant progress has been made in 
the technology itself and its applications. 
However, blockchain in the cold chain 
industry remains an area of ongoing research 
and development.  

The area and the technology will continue to 
evolve over the coming years. The potential 
for growth and innovation remains high.
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1.2 - The current Landscape
Currently, blockchain adoption in the cold 
chain industry is rapidly advancing beyond 
pilot phases, as  companies increasingly 
harness its transformative potential to 
address sector challenges. 

There remains room for growth and 
optimization in the implementation of 
blockchain solutions across  the industry.  

As more companies explore and adopt the 
technology, collective efforts will drive the 
further evolution of blockchain in cold chain 
logistics.  

The potential of blockchain in this domain is 
still in its early stages, and there are ample 
opportunities to  explore and optimize its 
applications, leading to a more efficient, 
secure, and resilient cold chain  ecosystem in 
the future. 

One of the critical applications of blockchain 
in cold chain revolves around enhancing the 
traceability of perishable goods, starting 
from their point of production and extending 
all the way to  consumption. 

By leveraging blockchain’s distributed 
and immutable ledger, organizations 
can meticulously track and record every 
step within the supply chain, fostering 
transparency and accountability throughout 
the  process. This heightened visibility 
not only improves the overall efficiency of 
the cold chain logistics but  also acts as a 
powerful deterrent against asset fraud and 
counterfeiting, thereby bolstering consumer  
confidence in the safety and authenticity of 
the products they purchase. 
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2 - The 7 Benefits 
of Blockchain
in Cold Chain

•	 Additional Transparency
•	 Increased Efficiency
•	 Enhanced Security
•	 Improved Quality Control
•	 Real Time Data Access
•	 Dispute Resolution
•	 Shared and Secure Data

2.1	 Increased Efficiency
Blockchain simplifies auditing and 
compliance procedures, which are crucial in 
the cold chain industry to ensure product 
quality and safety. Traditional audits involve 
extensive documentation and manual 
verification yet with blockchain (due to its 
immutability), auditors can access a secure 
and complete record of all relevant activities. 
This reduced the time and resources required 
to audit and boosts efficiency.

2.2	 Enhanced Security

When using a traditional system, when 
one database is breached, all the data 
is compromised. Blockchain relies 
on decentralisation and consensus 

mechanisms (where multiple participants 
agree on the validity of the data entered). 
In order to breach a blockchain, an attacker 
would have to compromise many computers 
around the world simultaneously – which 
is highly improbable. This is key for cold 
chain companies as data recorded from 
transportation can be fully trusted.

2.3	 Transparency

A record of transactions can be seen by 
anyone who has permission to access the 
blockchain network, which can be managed 
if a hybrid or private network is used. For 
those working with a supply chain, the record 
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of product movement can be viewed from 
its origin to its final destination. This is 
key for both ease of communication, and 
accountability.

1.4	 Improved Quality Control
The technology provides a platform upon 
which data can be shared safely among 
various stakeholders in a supply chain. While 
in some cases, each participant may maintain 
separate records, with blockchain all relevant 
parties have access to the same information 
in real-time. This transparency can foster 
a common understanding of a product’s 
journey and facilitate better collaboration.

2.5	 Dispute Resolution
Disputes can arise from conflicting records. 
With blockchain, a single source of 
truth exists that all parties agree upon. A 
blockchain’s transparent history can quickly 
identify where and when the issue originated, 
facilitating resolution and minimising 
disagreements.

2.6	 Shared and Secure Data
Blockchain can be used as a middleman for 
data sharing through smart contracts. These 
contracts can be programmed to execute 
only if conditions for data sharing are met 
by both parties. Sharing secured data can be 
beneficial to furthering the development of 
the industry.

1.7	 Real Time Data Access
Temperature sensitive products are highly 
susceptible to quality deterioration due to 
many factors. With blockchain technology, 
data recorders such as temperature logs and 
GPS trackers can be uploaded to the chain in 
real-time. Enabling suppliers to recognise and 
react to problems quickly and effectively.
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3. Case studies
Case Study: PharmaLedger

PharmaLedger is a blockchain-based platform 
for the healthcare sector that aims to integrate 
the supply chain of medicines, clinical trials, 
and electronic health records.

Beginning as an experimental project funded 
by the Innovative Medicines Initiative, the 
successful collaboration between academics, 
pharmaceutical companies and academic 
institutions lead to the creation of the not-for-
profit’ Pharma Ledger’.

The platform enables secure sharing of data 
between different stakeholders in the healthcare 
sector, including patients, healthcare providers, 
regulators, and pharmaceutical companies.

Ultimately, the not-for-profit works to accelerate 
the delivery of innovation that benefits patients 
as well as the wider health ecosystem by 
encouraging transparency and collaboration.

Indeed the platform has established a proven 
positive track record with the ability to:

•	 Boost Efficiency
•	 Improve Outcomes
•	 Reduce costs
•	 Increase Communication

Case Study: MediLedger

Established in 2019 by leaders in the 
healthcare industry, MediLegder is a privacy 
first platform for healthcare trading partner 
transactions.

The blockchain-based platform works to track 
prescription drugs throughout the supply 
chain to ensure their validity and prevent 
counterfeit drugs from reaching the consumer.

For MediLedger, privacy is key. As such, 
participants on the network maintain their 
own control of private data and can choose 
which trading partners are able to view 
changes to the secure digital ledger.

The innovative platform operates with 
three major principles:

Ecosystems - For collaborative development
Solutions - Inspire innovation to solve issues
Platform - Provide the building blocks for any 
type of transaction
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4. Challenges
of Blockchain
4.1	 Data Immutability
Though immutability can be a positive 
quality, considerations must be made 
when working with unchangeable data. If 
the quality of data that is uploaded to the 
blockchain is poor or unreliable, it cannot 
be edited of fixed.

To fix this consider utilising an oracle to 
validate data before it is uploaded to the 
blockchain and ensure that measuring 
instruments are regularly calibrated to 
ensure accuracy of readings.

4.2	 Legacy Integration
Implementing blockchain often involves 
rethinking and adapting existing business 
systems to take advantage of the 
technology’s capabilities. Historical data 
from legacy systems will also have to be 
accurately uploaded.

Rather than a sudden overhaul, consider 
a phased approach where the blockchain 
system is gradually integrated into existing 
processes. This can help manage the 
learning curve and minimize disruptions.

4.3	 Data Privacy
Although blockchain is well known for its 
security, ensuring the confidentiality of 
sensitive data within a transparent and 
immutable blockchain can be challenging. 
Finding the right balance between 
transparency and data privacy is crucial.



www.cryopdp.com11

Consider protecting user’s privacy by utilising off blockchain private data systems. Additionally, 
ensure users are properly trained on the importance of not introducing private data onto the 
blockchain and keeping their private keys secure.

4.4	 Education and Training
Implementing blockchain involves a learning curve for stakeholders who might not be familiar 
with the technology. A lack of understanding could lead to demotivated employees or an 
underutilisation of the technology.

Developing user-friendly interfaces will lead to much faster adoption and acceptance of the 
technology. Additionally, by providing training resources to employees this issue could be 
overcome.

4.5	 Industry Compatibility
Different stakeholders in the cold chain industry might be using various blockchain solutions, 
each with its own design, protocols, and data structures. To secure the full benefits of blockchain 
technology, one chain must be used end to end.

Consider forming industry consortiums where multiple stakeholders collaborate on developing 
and implementing a shared blockchain solution. This can promote interoperability and common 
standards.
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5. The future 		
of Blockchain

The future of both blockchain technology and 
cold chain solutions looks bright.

The global blockchain market’s exponential 
growth, valued at $287.16 billion in 2021 
and projected to nearly triple by 2029, is a 
testament to the transformative potential of 
this technology.

Beyond its role in meeting the pressing need 
for transparency in cold chain supply chains, 
blockchain’s advantages in maintaining 
immutable data and enabling real-time 
tracking are key advantages which are driving 
it’s growth.

As technology evolves, we can expect 
the development of more sophisticated 
sensors, data analytics tools, and artificial 
intelligence applications. These innovations 
will further enhance real-time monitoring, 
predictive analytics, and anomaly detection, 
enabling proactive responses to potential 
disruptions in the cold chain.

We anticipate broader use of the technology 
within the near future and expect smart 
contracts in particular to be a key adoption.

Smart contracts
Self-executing agreements with the terms and 
conditions are directly written into code.

In the context of cold chain logistics, smart 
contracts can revolutionize supply chain 
payments. They can be programmed to 
trigger payments automatically once 
predefined conditions are met, such as 
successful delivery, satisfactory quality, or 
adherence to temperature thresholds.

This automation enhances efficiency and 
reliability in the cold chain system by:

•	 Streamlining Financial Transactions
•	 Removing intermediaries
•	 Speeding up cashflow
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Conclusion
In the years to come, the allure of blockchain technology is expected to grow exponentially, 
capturing the attention and investment of businesses and organizations on a global scale. The 
technology has many applications in industries such as healthcare, finance, and supply chain 
management however its reach goes beyond that. Blockchain technology is a fundamental 
game changer in managing ownership, trust and governance.

In the face of increasing cyberattacks and hacking threats, enhanced security has become a 
non-negotiable. Blockchain’s unique attributes as a decentralised and immutable network 
with defences against unauthorised access and data tampering are the key reasons why it will 
likely attract significant investment from businesses and organisations going forward.

What is key about blockchain technology is that the solutions can be implemented, and benefits 
realised, without individuals needing to be experts in the intricacies of code or algorithms.

In conclusion, the future of blockchain technology is an exciting one, full of untapped 
potential. As investment continues to pour into its development, the horizon shines 
brightly with the promise of a safer, more efficient, and more secure digital future.
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