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Essential Principles and Concepts 

of Blockchain Technologies 
The objective of this section is to provide a foundational understanding of blockchain 

technologies, covering the essential principles, underlying mechanisms and potential 

applications across various sectors. 

Skills to be developed: 

• Comprehension of blockchain technology’s core principles, such as 

decentralization, transparency, and immutability 

• Understanding of how blockchain works and the significance of consensus 

mechanisms 

• Ability to identify and explain potential applications of blockchain across different 

industries 

 

Theory 

Blockchain technology, initially created for Bitcoin, has evolved into a powerful framework 

with the potential to transform many industries. At its core, blockchain is a decentralized 

digital ledger that records and shares a common view of a system’s state across a 

distributed network (Meunier, 2018). This structure ensures security, transparency, and 

immutability, eliminating the need for intermediaries and promising to enhance efficiency, 

reduce costs, and improve trust in various applications. 

Blockchain, or Distributed Ledger Technology (DLT), allows users to maintain a 

synchronized and distributed record of transactions. This innovation opens many 

possibilities for peer-to-peer value transfer, shared trusted registries as immutable 

sources of truth, and securely executable agreements using smart contracts. Essentially, 

blockchain is a tool to build trust, transparency, reliability, speed, and effectiveness in 

peer-to-peer and automated transactions (Sarmah, 2018). This chapter aims to present 

the main concepts and workings of blockchain and explore its broader implications and 

applications across various sectors. 

Blockchain technology holds a big potential across various sectors due to its foundational 

principles of decentralization, transparency, and security. As we will further explore in the 

real applications of blockchain, in finance it enhances transaction efficiency and security 

while reducing dependence on intermediaries through platforms like cryptocurrencies and 

decentralized finance systems. In addition, healthcare benefits from blockchain by 

ensuring secure and interoperable medical records, enhancing pharmaceutical 

traceability, and safeguarding patient data.  



 

 

In supply chain management, blockchain offers transparency by tracking product journeys 

from origin to consumer, thereby ensuring authenticity and ethical sourcing. Moreover, 

real estate transactions can be simplified with blockchain through digital property 

ownership records and automated smart contracts, which streamline processes and 

reduce costs. Additionally, blockchain improves governance and voting systems by 

providing tamper-proof methods for transparent vote counting, enhancing electoral 

integrity and public trust. Furthermore, in entertainment and media, blockchain protects 

intellectual property rights by verifying content ownership and ensuring fair compensation 

through automated royalty management via smart contracts.  

Overall, blockchain's transformative potential lies in its ability to innovate and secure 

processes across diverse industries, paving the way for more efficient, transparent, and 

trustworthy systems. 

The essential principles of blockchain are: 

1. Decentralization: Unlike traditional centralized databases, blockchain 

operates on a peer-to-peer network. Each participant (node) maintains a 

copy of the entire blockchain, making it resilient to failures and attacks. 

2. Transparency: Transactions on a blockchain are visible to all participants, 

promoting transparency. Each transaction is recorded in a block, and each 

block is linked to the previous one, forming a chain of records that is difficult 

to alter. 

3. Immutability: Once a transaction is recorded on the blockchain, it cannot 

be modified or deleted. This immutability ensures the integrity of the data 

and builds trust among users. 

4. Consensus Mechanisms: Blockchain uses consensus mechanisms to 

ensure all participants agree on the transactions. Two common methods 

are Proof of Work (PoW) and Proof of Stake (PoS): 

• Proof of Work (PoW): Used by Bitcoin, PoW requires participants (called 

miners) to solve complex mathematical problems. When a problem is 

solved, a new block of transactions is added to the blockchain. This 

method is very secure but uses a lot of energy. 

• Proof of Stake (PoS): Used by Ethereum 2.0 and other blockchains, PoS 

selects validators based on how many tokens they own and are willing 

to "stake" (lock up as a guarantee). PoS is more energy-efficient than 

PoW because it doesn’t involve solving complex problems. 

5. Security: Blockchain uses cryptographic techniques to secure data and 

control the creation of new units of currency. Public and private keys are 

fundamental to this security, ensuring that transactions are secure and 

verifiable. 



 

 

In conclusion, understanding the fundamental principles and concepts of blockchain 

technology is crucial for recognizing its potential impact across various sectors. The 

decentralized, transparent, and immutable nature of blockchain, combined with robust 

security measures and consensus mechanisms, makes it a transformative technology 

capable of enhancing trust and efficiency in numerous applications. As industries explore 

blockchain applications, these core principles ensure that implementations are secure, 

transparent, and trustworthy. 

 

Activities 

Activity 1. Infographic: In this activity, you will review an infographic that visually explains 

the core principles of blockchain technology. This visual representation will help reinforce 

your grasp of the theoretical aspects of blockchain and its practical applications. 

 

 



 

 

Activity 2. Interactive quiz: Answer the following questions to test your knowledge of 

blockchain technology. Select the best answer for each question. 

1. What is blockchain? 

a. A type of centralized database 

b. A decentralized digital ledger 

c. A cryptographic currency 

d. A social media platform 

2. What is the primary benefit of decentralization in blockchain? 

a. Higher transaction fees 

b. Increased scalability  

c. Improved security  

d. Reduced transparency 

3. What term describes the process of adding new transactions to the blockchain? 

a. Mining 

b. Hashing 

c. Encryption 

d. Validation 

4. Which consensus mechanism is used by Bitcoin? 

a. Proof of Authority (PoA)  

b. Proof of Stake (PoS)  

c. Delegated Proof of Stake (DPoS) 

d. Proof of Work (PoW) 

5. What does immutability mean in the context of blockchain? 

a. Ability to change transaction details after they are recorded  

b. Inability to delete or modify recorded transactions  

c. Encryption of transaction data for security  

d. High speed and efficiency in transaction processing 

6. Which cryptocurrency was the first to implement blockchain technology? 

a. Ethereum  

b. Litecoin 

c. Bitcoin 

d. Ripple 

7. What are smart contracts on blockchain? 

a. Contracts that are only enforceable in court 

b. Contracts that automatically execute when predefined conditions are 

met 

c. Contracts that involve multiple parties for validation 

d. Contracts used for speculative trading on cryptocurrency exchanges 

8. What role do miners play in the blockchain network? 



 

 

a. Validate transactions and add them to the blockchain 

b. Manage user accounts and passwords 

c. Ensure privacy of transaction data 

d. Design new blockchain protocols 

9. What is a public key in blockchain cryptography? 

a. A unique identifier for a blockchain user 

b. A private password for accessing blockchain data 

c. A digital signature used for encryption 

d. A consensus algorithm for validating transactions 

10. Which of the following is a challenge commonly associated with blockchain 

technology? 

a. Low security risks 

b. Limited transparency 

c. Centralized control 

d. Scalability issues 

 

Activity 3. Video: What is blockchain? A simple explanation in 60 seconds 

In this activity, you will watch a short video that provides a concise and straightforward 

overview of blockchain technology, breaking down its fundamental concepts in just one 

minute. After watching the video answer the following question 

• What is blockchain and what are its main advantages? 

 

Additional resources 

1. Blockchain In 7 Minutes | What Is Blockchain | Blockchain Explained | How 

Blockchain Works 

2. How does a blockchain work - Simply Explained 

3. Blockchain Explained | Wilson Center 

4. Blockchain Explained | Podcast on Spotify 

5. Ammous, S.H. (2016) ‘Blockchain technology: What is it good for?’, SSRN 

Electronic Journal [Preprint]. doi:10.2139/ssrn.2832751. 

6. Meunier, S. (2018) ‘Blockchain 101’, Transforming Climate Finance and Green 

Investment with Blockchains, pp. 23–34. doi:10.1016/b978-0-12-814447-3.00003-

3. 

7. Sarmah, Shekhar, S. (2018) ‘Understanding Blockchain Technology’, Computer 

Science and Engineering pp. 23-29. doi: 10.5923/j.computer.20180802.02. 

https://www.youtube.com/watch?v=qQJOdRFsdsg
https://www.youtube.com/watch?v=yubzJw0uiE4&ab_channel=Simplilearn
https://www.youtube.com/watch?v=yubzJw0uiE4&ab_channel=Simplilearn
https://www.youtube.com/watch?v=SSo_EIwHSd4&ab_channel=SimplyExplained
https://www.wilsoncenter.org/podcast-series/blockchain-explained
https://open.spotify.com/show/3S8l4caxcX08sKULU3aDFj


 

 

 

Areas of Application 

Blockchain technology has rapidly evolved beyond its initial use in cryptocurrencies to 

become a versatile tool with applications across various industries. This module explores 

the diverse areas where blockchain is making a significant impact, demonstrating how this 

technology is revolutionizing finance, healthcare, media, education, energy, cybersecurity, 

and public services. All the areas include a good practice or case study that will help us 

discover the potential of blockchain. 

Blockchain in Finance 

This interactive module explores how blockchain technology is revolutionizing the financial 

sector. Through learning the basics of applying blockchain technology in finance and 

participating in engaging activities, you will gain a solid understanding of how blockchain 

impacts banking, investments, and cryptocurrencies. You will explore how this innovative 

technology is transforming how we manage money, invest, and conduct financial 

transactions. 

Skill to be developed: Learners will gain an understanding of how blockchain technology 

simplifies financial processes by eliminating intermediaries, which allows for more direct 

and efficient transactions. They will learn how blockchain enhances security in banking 

systems through its distributed nature, ensuring data integrity and reducing the risk of 

fraud. Additionally, learners will explore how blockchain creates new investment 

opportunities, such as facilitating trading on secondary markets and enabling 

fractionalized investments. Finally, they will gain insight into the role of cryptocurrencies 

within the blockchain ecosystem and their potential effects on finance. 

By mastering these key areas—streamlining financial processes, enhancing security and 

transparency, and understanding new investment opportunities—learners will be well-

prepared to navigate the future of finance. The module includes an example of how 

blockchain is used in payments to demonstrate its advantages in real-world financial 

applications. 

 

Theory 

In traditional finance, keeping track of accounts is a major task. Blockchain technology 

can change this by providing a secure, transparent, and decentralized system. Initially 

used for cryptocurrencies like Bitcoin, blockchain also has great potential in traditional 



 

 

finance. It stores data across many computers, ensuring data integrity and eliminating the 

need for a central authority. 

In banking, blockchain can simplify financial processes by automating tasks through smart 

contracts. These are self-executing contracts with the terms directly written into code. 

Smart contracts can work across different companies or countries, preventing system 

disruptions and reducing errors. This makes blockchain ideal for cross-border payments. 

Due to its distributed nature, blockchain technology can also increase the security of the 

system by providing a tamper-proof record of transactions. It ensures data security beyond 

company or country borders and increases transparency for all involved parties. 

Blockchain also increases the transparency of financial processes for all parties involved. 

A blockchain-based system offers a clear audit trail, making it suitable for compliance 

checks by internal auditors, consultants, and authorities. 

Blockchain holds large potential to reshape financial services like payment, investestment 

and credit by enhancing transparency, security, and efficiency. Let us dive deeper into a 

specific example: how blockchain is revolutionizing the world of payments. This example 

can help to better understand challenges of centralized systems and the advantages of 

blockchain. 

Traditional payment systems are typically slow, especially for international transfers. 

Blockchain eliminates the need for intermediaries, streamlining the payment process and 

can enable near-instant settlements. 

Furthermore, traditional systems typically involve multiple fees, including processing fees 

and currency conversion charges. By cutting out intermediaries and automating 

processes, blockchain can reduce transaction costs significantly. In addition, all 

transactions are recorded immutably on a distributed ledger, allowing participants to track 

funds securely and efficiently, reducing errors or fraud. Finally, blockchain networks 

operate 24/7, providing faster and more convenient access to funds for users around the 

globe. 

Nevertheless, some blockchain networks struggle to handle large transaction volumes, 

and ongoing developments are needed to improve scalability and mass adoption. The 

regulatory landscape is still evolving and requires international harmonization. 

There are already various pilots and applications for blockchain-based payments. For 

example: 

• The Lightning Network, based on Bitcoin, is ideal for recurring payments. 

• Stablecoins like USDC are used in retail for international remittances and 

decentralized finance (DeFi) applications. 

• Digital wholesale central bank currencies (wCBDCs) facilitate cross-border 

payments between financial institutions, as demonstrated in Project Jura, a Swiss-



 

 

French cooperation. 

Although challenges remain, for example, in terms of adoption and legal aspects, 

blockchain has great potential. The potential lies in the transformation of finance and 

related systems, such as the payment landscape. Blockchain's ability to enable faster, 

cheaper and more secure transactions makes it a technology worth watching as it 

continues to evolve and integrate into the traditional financial system. 

 

Activities 

Activity 1. Video: https://consensys.io/blockchain-use-cases/finance  

This webpage by Consensys is a valuable source for understanding the potential 

applications of blockchain technology across various financial sectors. When reading the 

page, try to answer the following questions: 

• What impact will the digitalization of financial instruments have on the financial 

sector? 

• Which use cases within finance are covered by this webpage? 
 

Activity 2. Video: https://www.youtube.com/watch?v=GqWc-6ibbio  

This TED Talk by Mauro Casellini offers valuable insights into how blockchain 

technology can transform the financial system. When watching the video, try to answer 

the following questions: 

• What are the limitations of the current financial system? 

• How do blockchain and distributed ledgers secure transactions? 

• How does Mauro Casellini envision blockchain revolutionizing the financial 

landscape? 

• Does Mauro Casellini present a balanced view, in other words, are there any 

limitations or challenges mentioned in relation to blockchain technology? 

• Based on Casellini’s discussion of blockchain's potential to revolutionize financial 

transactions, identify a specific problem or inefficiency in today's financial system 

that blockchain could solve. Propose a detailed plan for how blockchain could 

address this issue, considering both the benefits and any potential challenges. 
 

 

Activity 3. Video: https://www.youtube.com/@fsblockchaincenter  

This YouTube channel by the Frankfurt School Blockchain Center (FSBC) is a 

comprehensive collection of information on application of blockchain technology within the 

financial sector. Watch videos on the topics that interest you to complete the following 

tasks: 

• Deep-dive into educational content explaining blockchain technology and its 

https://consensys.io/blockchain-use-cases/finance
https://www.youtube.com/watch?v=GqWc-6ibbio
https://www.youtube.com/@fsblockchaincenter


 

 

applications in finance. 

• Follow discussions with industry experts about the potential of blockchain to 

transform financial services. 

• Learn about case studies or success stories of how financial institutions are 

implementing blockchain technology. 
 

Activity 4. Short quiz: 

1. Which of the following is NOT a specific benefit blockchain offers in the context of 

financial transactions? 

a. Increased Transparency 

b. Reduced Transaction Costs 

c. Faster Settlement Times 

d. Generation of Higher Interest Rates 

2. How is blockchain technology currently being used in the financial sector? 

a. Blockchain is the dominant technology powering all major financial 

transactions globally 

b. Blockchain is a declining technology with no practical use in finance. 

c. Blockchain is a promising technology with ongoing development and 

pilot programs 

d. Blockchain is a proven but outdated technology with limited use in finance 

3. When discussing the potential impact of blockchain on the future of finance, what 

is NOT a current challenges to consider? 

a. Lack of public awareness and understanding of blockchain technology 

b. Increased security and transparency in financial transactions 

c. Difficulties integrating blockchain with existing financial infrastructure 

d. Uncertainty surrounding regulations for blockchain used in finance on a 

global level 

 

Additional resources 

1. Ledger Insights focuses on news and analysis related to blockchain technology, 

specifically within the business and enterprise contex. It provides valuable insights 

into how banks and financial institutions are exploring and implementing 

blockchain technology. https://www.ledgerinsights.com/blockchain-for-banking  

2. This webinar, hosted by Hyperledger, will focus specifically on the use of 

blockchain technology in the European financial sector. The targeted focus is on 

understanding the unique trends, opportunities and challenges in this region. 

https://www.hyperledger.org/learn/webinars/hyperledger-in-depth-webinar-

blockchain-in-europe- advancements-opportunities-and-challenges 

a. Which digital identity concepts are presented? 

https://www.ledgerinsights.com/blockchain-for-banking
https://www.hyperledger.org/learn/webinars/hyperledger-in-depth-webinar-blockchain-in-europe-%20advancements-opportunities-and-challenges
https://www.hyperledger.org/learn/webinars/hyperledger-in-depth-webinar-blockchain-in-europe-%20advancements-opportunities-and-challenges


 

 

b. Which central bank digital currencies (CBDCs) concepts are presented? 

c. What are similarities and differences regarding the approaches of different 

countries regarding blockchain adoption in finance? 

3. The CBDC Tracker is a valuable resource for learning about Central Bank Digital 

Currencies (CBDCs). It focuses exclusively on CBDCs, offering in-depth 

information and updates on their development and implementation around the 

world. The website provides a variety of resources, including news articles, 

desciptions, and country-specific trackers that detail the progress of CBDC. 

https://cbdctracker.org/  

a. What is the overall status of CBDC research and developments on a global 

level? Which countries and regions are the least, which ones are the most 

advanced? Are you surprised by the findings? 

b. What is a Central Bank Digital Currency (CBDC)? 

c. What are differences between wholesale CBDCs (wCBDC) and retail 

CBDCs (rCBDC)? 

d. How do the specific design and implementation details of both wholesale 

and retail CBDCs vary depending on the country's economic needs and 

priorities? 

 

Case study - VISA 

Which areas could profit from blockchain-based payments? Currently, international 

transfers can be slow and expensive due to intermediary banks and currency conversion 

fees. Blockchain can potentially streamline this process, making it faster and cheaper to 

send and receive money internationally. For very small transactions, traditional processing 

fees can be a barrier. Blockchain's low-cost structure can facilitate micropayments, 

opening up new business models for content creators and service providers. 

Visa's settlement with stablecoins serves as case study for this module. Due to the 

increase in global payments, for example in the e-commerce sector, Visa has to process 

an increasing number of transactions. As Visa is reliant on transaction fees on the one 

hand and is exposed to strong competitive pressure - including blockchain-based 

payments - on the other, Visa needs to constantly improve the efficiency of its systems. 

The use of innovative technologies such as blockchain can increase transaction volumes 

and reduce internal costs and transaction times, which in turn can be passed on to its 

customers. 

Visa follows an innovative approach leveraging blockchain technology to improve their 

payment network. In particular, Visa started to use stablecoins for payment purposes. 

What is a Stablecoin? Unlike traditional cryptocurrencies that typically suffer from high 

volatility, stablecoins are digital assets pegged to a stable reserve, often a fiat currency 

like the US dollar. This peg aims to minimize price fluctuations, making them more suitable 

https://cbdctracker.org/


 

 

for everyday transactions. 

Instead of its own technical infrastructure for payments, VISA now uses the Solana 

blockchain to pay out fees to its merchants. Using blockchain-native stablecoins has 

several benefits for Visa. Compared to conventional payment transactions, stablecoins 

can be processed faster, more cheaply and smoothly. In the EU, stablecoins are strictly 

regulated by MiCAR to ensure they are safe for users and do not endager the stability of 

the financial system. 

Visa collaborated with Crypto.com to test settling transactions using the stablecoin USD 

Coin (USDC). In this pilot, Visa uses the stablecoin to settle merchant payments on 

Solana, a blockchain known for its high performance. This pilot aimed to leverage the 

benefits of stablecoin transfers. While converting currencies for international transactions 

is usually slow, stablecoins, being pegged to a reserve currency, can streamline this 

process and make it faster. Moreover, traditional international transfers often involve high 

fees. Here, stablecoin transfers also offer a potentially cheaper alternative. 

It's important to note that regulations surrounding cryptocurrencies and stablecoins are 

still evolving, especially on a global level. Visa will consider current positive regulatory 

developments before expanding its use of stablecoins. The EU's most important 

regulation in relation to crypto assets and means of payment is the “MiCAR”. For the first 

time, it creates a uniform regulation for tokenized means of payment within the EU, which 

offers companies and users more certainty and promotes adoption. 

References and further information: https://crypto.com/eea/cards , 

https://usa.visa.com/about-visa/newsroom/press-releases.releaseId.19881.html  

As an activity related to this are of application, you can watch the following YouTube 

video by Paul Barron Network: https://www.youtube.com/watch?v=oAhbwb8LDFs By 

watching this video learners should answer the following questions: 

• Why is the global payment provider Visa using blockchain-based stablecoins? 

• Why is the blockchain network Solana used? 

• What would have been benefits and disadvantages using another public 

blockchains? (answering this question may require learners to search for 

additional resources) 

 

Blockchain in Healthcare 

This module aims to explore how blockchain technology can be applied to improve 

healthcare by managing patient data and ensuring the traceability of pharmaceutical 

products. The focus will be on understanding how blockchain enhances security, 

https://crypto.com/eea/cards
https://usa.visa.com/about-visa/newsroom/press-releases.releaseId.19881.html
https://www.youtube.com/watch?v=oAhbwb8LDFs


 

 

transparency, and efficiency within the healthcare sector. 

Skill to be developed: Learners will develop the ability to apply blockchain technology to 

solve specific challenges in healthcare. They will: 

• Understand how blockchain can be utilized to create secure and interoperable 

patient records, enabling better data sharing and privacy protection. 

• Explore how blockchain technology can track pharmaceutical products from 

production to patient, ensuring authenticity and preventing fraud. 

 

Theory 

In healthcare, bockchain offers solutions for more secure and transparent management 

of patient data and the traceability of pharmaceuticals. This section explores how 

blockchain can enhance the security, authenticity, and efficiency of healthcare services, 

focusing on its role in patient data management and drug traceability. 

Patient data management 

In traditional healthcare systems, patient data management poses significant challenges, 

including data security, interoperability, and patient privacy. Patient records are typically 

stored in centralized databases, making them vulnerable to unauthorized access and 

tampering. Furthermore, patients have limited control over their own health data, which 

can limit their ability to manage and use their information effectively. 

Blockchain technology can address these challenges by providing a decentralized system 

for managing patient data. Unlike traditional centralized databases, once data is recorded 

on the blockchain, it cannot be changed or deleted without approval from the network. 

This creates a secure and trustworthy record of patient information. 

In addition, blockchain also can allow patients to control who has access to their data. By 

using this technology, patients can potentially share their health information with doctors 

and other providers while keeping their privacy intact. This approach helps comply with 

privacy laws like GDPR and HIPAA, which emphasize patient privacy and data protection. 

Additionally, as patients gain more control over their data, they might have the opportunity 

to share anonymized information for research or other purposes. This could contribute to 

advancements in medical science and potentially offer benefits to patients, such as 

contributing to personalized medicine or receiving incentives for data sharing. 

Drug traceability 

The pharmaceutical industry faces several critical challenges related to drug traceability. 

A significant issue is the prevalence of counterfeit drugs, which pose serious risks to 



 

 

patient safety. According to the World Health Organization (WHO), counterfeit 

medications represent a substantial part of the global drug market. Counterfeit drugs can 

be ineffective or harmful, posing serious health risks to patients. 

Another major challenge is the complexity of the pharmaceutical supply chain. This chain 

involves multiple parties, including manufacturers, distributors, wholesalers, and 

pharmacies. This complexity makes it difficult to track drugs accurately and ensure their 

authenticity as they move from production to patient. Traditional tracking methods are 

often prone to errors and inefficiencies, complicating efforts to meet regulatory standards 

and ensure drug safety. 

Blockchain technology can address these issues by providing a transparent and 

unchangeable record of each drug's journey. Each drug can be given a unique identifier, 

such as a serial number, QR code or barcode, which is recorded on the blockchain. This 

unique identifier acts like a digital fingerprint, allowing every step of the drug’s journey to 

be tracked and verified. This real-time tracking helps quickly identify and remove 

counterfeit drugs from the market.  

However, while blockchain technology promises big benefits for healthcare, its 

implementation must address several critical aspects. Legal regulations, such as the 

General Data Protection Regulation (GDPR) in Europe, impose stringent requirements on 

the handling and protection of personal data, which blockchain systems must comply with 

to ensure legal adherence. Additionally, implementing blockchain involves substantial 

costs, including both technological investments for infrastructure and operational 

expenses for ongoing management. 

Even if blockchain is still making its firsts steps in healthcare, it holds significant promise 

for improving patient data management and drug traceability in healthcare. By providing 

a secure, transparent, and efficient way to handle sensitive information and track 

pharmaceuticals, blockchain can enhance patient safety, reduce fraud, and streamline 

healthcare operations. 

 

Activities 

Activity 1: True or False Challenges 

1. Blockchain technology enhances the security and privacy of patient data by 

encrypting information and using cryptographic techniques to control access. True 

2. Drug traceability is a major challenge in the healthcare industry that can be 

addressed effectively through the use of blockchain technology. True 

3. In blockchain-based healthcare systems, patient consent is not required for 

accessing and sharing their medical records. False 

4. Blockchain technology in healthcare eliminates the need for traditional databases 

and centralized record-keeping systems. False 



 

 

 

Activity 2: Video - How Blockchain Technology Could Change Healthcare 

Watch the following video, which highlights several challenges in healthcare data 

management. After watching the video, reflect on the presented concepts and try 

answering to the following questions. https://www.youtube.com/watch?v=md0K6nGewTU   

• Based on the solutions presented in the video, what are the current benefits and 

limitations of implementing blockchain in healthcare data management?  

• Provide a detailed analysis of how blockchain might improve data security and 

patient privacy in the future. What additional challenges might arise with blockchain 

adoption? 

• How might the integration of blockchain technology into healthcare change the 

relationship between patients and healthcare providers? 

 

Activity 3: Interactive Quiz - Test your knowledge 

1. What is the primary benefit of using blockchain in healthcare? 

a. Improved data security and integrity 

b. Increased data centralization 

c. Decreased transparency 

d. Slower transaction speeds 

2. How does blockchain enhance patient data management? 

a. By storing data in a single central database 

b. By allowing unlimited access to patient records 

c. By decreasing data privacy and confidentiality 

d. By providing a decentralized and immutable ledger 

3. What potential does blockchain have in pharmaceutical supply chain 

management? 

a. Decreasing transparency 

b. Increasing counterfeit drugs 

c. Enhancing drug traceability 

d. Compromising patient privacy 

 

Additional resources 

1. Explore this article from LimeChain that presents specific use cases of 

blockchain in the pharmaceutical industry. Discover how blockchain technology 

is being applied to enhance drug traceability, ensure the authenticity of 

pharmaceutical products, and optimize supply chain processes in the healthcare 

sector. https://limechain.tech/blockchain-use-cases/pharma/  

https://www.youtube.com/watch?v=md0K6nGewTU
https://limechain.tech/blockchain-use-cases/pharma/


 

 

2. Visit this website from Builtin that explores various blockchain applications in the 

healthcare industry, highlighting companies leading the way and emerging 

trends. Learn about innovative solutions leveraging blockchain technology to 

address challenges in patient data management, drug traceability, and 

healthcare delivery. https://builtin.com/blockchain/blockchain-healthcare- 

applications-companies 

3. Explore this article from Deloitte that discusses the potential opportunities for 

blockchain in the healthcare sector. Gain insights into how blockchain technology 

can address challenges related to interoperability, data security, and 

patient engagement in healthcare systems.  

https://www2.deloitte.com/us/en/pages/public-sector/articles/blockchain-

opportunities-for-health- care.html  

 

Case study – MediLedger Network 

The MediLedger network, a collaboration between pharmaceutical companies and 

technology providers, aims to enhance drug traceability using blockchain technology. In 

fact, the MediLedger network uses blockchain technology to address the issue of 

counterfeit drugs and ensure the authenticity of pharmaceutical products. By creating a 

secure, transparent, and immutable ledger, MediLedger allows stakeholders to track the 

entire lifecycle of a drug, from manufacturing to delivery to the patient. 

These are the key features of MediLedger’s use of blockchain in healthcare: 

• Unique identifiers: Each drug package is assigned a unique identifier recorded on 

the blockchain, allowing it to be tracked through every stage of the supply chain. 

• Transparency and accountability: Every transaction and movement of the drug is 

recorded on the blockchain, providing a transparent and tamper-proof history that 

enhances accountability among manufacturers, distributors, and pharmacies. 

• Verification: Pharmacies and healthcare providers can verify the authenticity of 

drugs by scanning QR codes linked to blockchain records, ensuring patients 

receive legitimate medications. 

By using blockchain, the MediLedger network reduces the risk of counterfeit drugs 

entering the supply chain, protecting patients and ensuring the integrity of medications. In 

addition, the blockchain system streamlines the verification process, reducing 

administrative overhead and speeding up the supply chain operations. 

In conclusion, the MediLedger network showcases the potential of blockchain technology 

to revolutionize drug traceability in the pharmaceutical industry. By ensuring transparency, 

security, and accountability, MediLedger provides a model for how blockchain can be 

applied to healthcare to improve outcomes and trust in the system. 

https://builtin.com/blockchain/blockchain-healthcare-applications-companies
https://builtin.com/blockchain/blockchain-healthcare-applications-companies
https://www2.deloitte.com/us/en/pages/public-sector/articles/blockchain-opportunities-for-health-%20care.html
https://www2.deloitte.com/us/en/pages/public-sector/articles/blockchain-opportunities-for-health-%20care.html


 

 

Blockchain in Media 

The objective of this module is to outline how various features of blockchain technology 

are used in improving media content rights management and distribution. 

Skill to be developed: Understanding of how blockchain may transform media content 

rights management and distribution in the future and what its potential benefits for users 

and investors are. 

 

Theory 

The idea of using blockchain for media content rights management has been a subject of 

debate for over a decade, as the losses to economy from global piracy far exceed billions 

of euros annually. For example, illegal TV streaming services cost the European economy 

over three billion euros in 2021 alone, and with creative industries such as film, music and 

publishing being significant contributors to the EU economy, the need for a system to 

safeguard these industries’ revenue and encourage investment through improved security 

and increased efficiency has never been higher. One potential answer to this problem is 

blockchain technology, which can be used in various ways to improve the European digital 

sphere. 

The future of media content rights management and distribution is likely on the verge of 

significant changes, with blockchain’s innovative features becoming building blocks for a 

new digital age. One such feature is the integration with “smart contracts” – programmable 

agreements that self-execute once the defined conditions are met. 

Considering that blockchain offers an immutable and decentralised ledger that records 

chosen data permanently, its secure and transparent nature can allow the content creator 

(or other owners) to be made aware of every instance of their property being used and 

receive immediate payments according to the pre-set terms, cutting unnecessary 

intermediaries from the process. 

With proper implementation, smart contracts can streamline and automate the process of 

acquiring digital content. This can lead to increased content creation and consumption, 

with prices being set on a per- creator basis, and users being able to directly support their 

favourite authors without being overcharged by third parties or inconvenienced by the 

media being spread over various platforms. 

Moreover, blockchain technology offers the ability to ‘tokenize’ both Real-World Assets 

(RWAs) and intellectual property, which allows content owners greater control over their 

creations, while improving security through traceability. In the context of blockchain, 

tokenization refers to the idea of converting assets (tangible or intangible) into digital 

representations (tokens) that may be used on blockchain applications. 



 

 

By utilising tokenization, it is possible to own parts of movies, songs, art pieces or 

software, with tokens representing a stake of ownership in the underlying asset. 

Considering that blockchain allows each piece of the content can be tagged with a unique 

identifier, the authenticity of the content may also be tracked. This can be accomplished 

through digital fingerprinting – a method of hiding information in any piece of digital media 

to trace back the source of counterfeit copies. 

Thus, an irrefutable proof of authenticity is created, as any changes to a given blockchain 

would be immediately reported to all authenticated ‘nodes’ (participants in a blockchain 

network). Consequently, this feature not only broadens the range of investment 

opportunities for a wider circle of investors, but also improves the security of the content 

while significantly hampering any counterfeiting attempts. 

While blockchain technology promises advancements in media content management, it is 

crucial to recognize the existing challenges and limitations. The process of tokenizing real-

world assets and intellectual property is complex and not yet fully developed. For example, 

platforms like OpenSea offer a range of NFT capabilities but may not address all legal and 

technical nuances related to tokenization and ownership. Issues such as the legal aspects 

of NFT ownership, intellectual property rights, and the reliability of digital content 

representations remain significant hurdles. 

Overall, blockchain technology offers solutions to the long-standing challenges in media 

content rights managements and distribution by empowering content creators, owners and 

the users through increased control over intellectual property, lowering the costs of media 

by cutting unnecessary intermediaries from the process and broadening the range 

investment opportunities by tokenizing assets, enabling everyone to take part in fractional 

ownership of any media. 

 

Activities 

Activity 1. Infographic: In this activity, you will examine an infographic that illustrates the 

various benefits of using blockchain technology for media content rights management. 

 



 

 

 

Activity 2. An infographic: In this activity, you will examine an infographic illustrating 

how blockchain-based media purchases can operate. 

 
 

Activity 3. Quiz: 

1. Blockchain helps content creators by: 

a) Increasing revenue share for content owners and intermediaries 

b) Increasing market adoption 

c) Lowering the costs of content production 

d) Allowing for direct transactions between content owners and the 

users 

2. How do smart contracts improve content rights management and distribution? 

a) They allow contract owners to intervene at each step during contract 

execution 

b) They require no legal or programming knowledge to implement 

c) They execute contract terms automatically 

d) They make the content impossible to share 

3. Tokenizing assets refers to the idea of: 

a) Encrypting content to make it immutable 

b) Dividing content ownership rights into smaller pieces that can be 

transferred 

c) Digital fingerprinting of the content to make it impossible to sell 

d) Obfuscating ownership rights 

 

Activity 4. “Blockchain in Music Rights” video  

https://www.youtube.com/watch?v=1LUKgbWihGU  

This short video illustrates how current centralised model of music rights management 

works and explains how various organisations are required for ownership enforcement 

https://www.youtube.com/watch?v=1LUKgbWihGU


 

 

and royalty collection. The author explains how smart contracts can pave the future for 

systems that could simplify the entire chain of operation and integrate it into a single 

platform, or a few specialised ones, to allow for nigh-direct, secure payments between the 

artists and their public. 

 

Additional resources 

1. “Blockchain: The Future of Digital Art and Design” article: 

A Meadows School of the Arts website that posits how blockchain may become 

the future of digital art and design. It introduces decentralization, smart contracts 

and tokenization as the leading force of revolution in the field. 

https://www.smu.edu/meadows/newsandevents/news/2024/blockchain-the-

future-of-digital-art-and-design  

 

2. “Blockchain-Based Multimedia Content Protection: Review and Open 

Challenges” article:  

This article explores the benefits blockchain technology offers for multimedia 

content protection as well as the challenges that the technology has to overcome. 

The authors elaborate on the potential of using digital fingerprinting and 

cryptography in blockchain-based copyright protection and conclude that while 

there are some factors that are difficult to foresee – such as market adoption – 

blockchain has significant potential in improving content rights management. 

https://www.mdpi.com/2076-3417/11/1/1  

 

3. “Will blockchain disrupt the video streaming industry?” article: 

This article published on Dell website delves into the idea of using blockchain for 

the often forgotten area of video transcoding. It showcases how a decentralised 

system could allow for computing power necessary to transcode and host videos 

to be distributed among the users of the network. While this solution could increase 

cost-efficiency by avoiding high prices of giant cloud services, there are some 

challenging aspects, such as the need for content moderation policies. 

https://www.dell.com/en-us/perspectives/will-blockchain-disrupt-the-video-

streaming-industry/  

 

Case Study – Audius decentralized music streaming platform 

An example of a platform that uses blockchain and its features to improve content rights 

management is Audius. The decentralised music streaming platform leverages blockchain 

technology to create a space where artists can upload their songs free of charge and 

“keep full control over their content”, and where the users can support their favourite artists 

https://www.smu.edu/meadows/newsandevents/news/2024/blockchain-the-future-of-digital-art-and-design
https://www.smu.edu/meadows/newsandevents/news/2024/blockchain-the-future-of-digital-art-and-design
https://www.mdpi.com/2076-3417/11/1/1
https://www.dell.com/en-us/perspectives/will-blockchain-disrupt-the-video-streaming-industry/
https://www.dell.com/en-us/perspectives/will-blockchain-disrupt-the-video-streaming-industry/


 

 

directly, earning unique perks and badges in the process. Some of the benefits are: 

• Increased control over ownership of the content and rights safeguarding – Artists 

who decide to choose this platform retain full ownership and control over their 

content. Authors can “generate immutable and time-stamped records for their 

creative works, secured by an incentive-aligned decentralised network of node 

operators”. Considering that the uploads are linked to the content creator, the 

creators can always prove their ownership of the content. 

• Token economy and governance – Audius uses its own native cryptocurrency 

called $AUDIO, which incentivises community participation and allows the users to 

gain access to premium features. The community of token holders can vote on 

potential changes to the protocol. As a decentralised community, they can ensure 

that the platform evolves according to the needs of the community rather than that 

of a centralised entity. 

• Decentralised storage and metadata – Audius uses a decentralised network for 

storing the content their users upload. Since the data storage is distributed over a 

network of nodes, not only is the data more resilient to outages, it is also not 

controlled by a single node. 

• Distribution – Through the use of smart contracts that operate on the Ethereum 

blockchain, the payments are automatically executed according to the predefined 

terms. This eliminates the need for intermediaries and empowers the authors by 

allowing them to price their works accordingly. 

Audius and other similar platforms prove that blockchain technologies can be used to 

improve content rights management and distribution, while allowing the authors to ‘own’ 
their work according to the rules they place. In a decentralised setting, the community can 

decide on the future of the platform and support the author in a secure way, while allowing 

the creator to determine the intended use of their creations. 

 

Blockchain in Education 

To explore how blockchain technology can be used to enhance the certification and 

verification processes in education, ensuring secure, transparent, and tamper-proof 

academic records. 

Skills to be developed: Understanding the principles of blockchain, knowledge of its 

application in certification and verification, and the ability to evaluate the benefits and 

challenges of using blockchain for academic records. 



 

 

 

Theory  

Blockchain technology is increasingly being recognized as a transformative tool in the 

education sector, particularly for the certification and verification of academic credentials. 

Traditional methods of issuing and verifying educational certificates are often slow, 

inefficient, and susceptible to fraud. Blockchain offers a decentralized, secure, and 

transparent solution to these problems, ensuring that academic records are tamper- proof 

and easily verifiable. 

Blockchain operates as a decentralized ledger that records transactions across multiple 

computers in such a way that the registered transactions cannot be altered retroactively. 

This feature ensures the integrity and security of data. In the context of education, 

blockchain can be used to issue digital certificates that are immutable and easily verifiable. 

Educational institutions can use blockchain to issue digital certificates for degrees, 

diplomas, and other academic achievements. These certificates are stored on the 

blockchain, making them tamper-proof and easily accessible to students and employers. 

For instance, the Massachusetts Institute of Technology (MIT) issues digital diplomas 

using blockchain technology, allowing graduates to share their credentials securely with 

potential employers. 

Blockchain enables instant verification of academic credentials. Employers and other 

institutions can quickly and easily verify the authenticity of a candidate’s qualifications by 

checking the blockchain. This eliminates the need for intermediaries and reduces the risk 

of fraud. The University of Nicosia in Cyprus uses blockchain to issue and verify academic 

certificates, ensuring their authenticity and simplifying the verification process. Blockchain 

can also be used to maintain comprehensive and secure student records, including 

grades, attendance, and other academic achievements. These records can be accessed 

and verified by authorized parties, ensuring transparency and security. The Holberton 

School of Software Engineering uses blockchain to store and manage student records, 

providing a secure and transparent way to track academic progress. 

The integration of blockchain technology in education offers several significant benefits. 

Firstly, it enhances the security and integrity of academic records by providing a tamper-

proof system for issuing and verifying certificates. Secondly, it increases efficiency by 

automating the verification process, reducing the time and cost associated with traditional 

methods. Thirdly, blockchain improves transparency by providing a clear and immutable 

record of all transactions, fostering trust among students, institutions, and employers. 

Despite its potential benefits, the adoption of blockchain in education also presents 

several challenges. One of the main challenges is the lack of standardized regulations 

and legal frameworks for blockchain- based certification. Additionally, the technology itself 

is still relatively new, and there are technical challenges related to scalability and 



 

 

interoperability. There is also a need for greater awareness and education among 

stakeholders to drive adoption of blockchain in the educational sector. 

Blockchain has the potential to revolutionize the certification and verification processes in 

education by enhancing the security, efficiency, and transparency of academic records. 

By providing a secure system for issuing and verifying certificates, blockchain can help 

reduce fraud and streamline verification processes. However, addressing regulatory, 

technical, and educational challenges will be crucial for the successful implementation 

and widespread adoption of this technology in the education sector. 

 

Activities 

Activity 1. Video: Improving Admissions and Certificate Issuance by Institutions using 

Blockchain Technology 

Link: https://www.youtube.com/watch?v=ysBElOzCx84  

In this activity, you will watch a video that discusses how blockchain can enhance 

admissions and certificate issuance processes within educational institutions. After 

watching the video try to state what are the key advantages of using blockchain for 

admissions and certificate issuance. 

Activit 2. Interactive quiz: 

1. What is a major benefit of using blockchain technology for issuing digital certificates 

in education? 

a. It makes certificates easy to lose or misplace. 

b. It increases the need for paper documentation. 

c. It makes certificates tamper-proof and easily accessible. 

d. It reduces the visibility of certificates to employers. 

2. How does blockchain enhance the verification process of academic credentials? 

a. It requires manual checks and approval by multiple intermediaries. 

b. It relies on traditional paper-based verification methods. 

c. It enables instant and tamper-proof verification by storing credentials 

on a decentralized ledger. 

d. It delays the verification process until physically checked. 

3. Which institution uses blockchain to issue and verify academic certificates? 

a. A traditional high school using paper diplomas. 

b. The University of Nicosia in Cyprus. 

c. A community college relying on email for grade communication. 

d. An elementary school requiring in-person verification of records. 

4. What is a significant challenge facing the adoption of blockchain in education? 

a. There are no technical challenges related to scalability. 

https://www.youtube.com/watch?v=ysBElOzCx84


 

 

b. The technology is universally accepted without the need for further 

education. 

c. Lack of standardized regulations and legal frameworks for 

blockchain-based certification. 

d. There are no regulatory concerns regarding blockchain technology. 

5. How can blockchain technology improve the transparency of academic records? 

a. By making it easier to alter records without detection. 

b. By requiring multiple intermediaries to verify each transaction. 

c. By providing a clear and immutable record of all transactions. 

d. By storing records in a single centralized database that can be accessed by 

anyone. 

 

Activity 3. Video: Blockchain use case in Education Industry  

Link: https://www.youtube.com/watch?v=0w6ii3HFmYo  

This activity involves watching a video that explores various use cases of blockchain 

technology within the education industry. After watching it, answer to this question: 

• How do these applications improve the management and verification of academic 

records compared to traditional systems? 

 

Additional resource 

1. Article: How Are Blockchain-Based Digital Certificates Revolutionizing 

Credentialing? 

Link: https://medium.com/@diplomade/how-are-blockchain-based-digital-

certificates- revolutionizing-credentialing-68df102c1a44 

2. Article: Digital Academic Certificates on Blockchain use case by University of 

Nicosia, Cyprus  

Link: https://www.unic.ac.cy/iff/research/blockchain-crypto-assets/blockchain-

based-certifications/  

 

Case Study - Blockchain for Certification at the University of Nicosia 

Blockchain operates on principles of decentralization, transparency, and immutability. 

These core concepts make it an attractive solution for many industries (Sarmah 2018). In 

education, blockchain can revolutionize certification processes by providing secure, 

tamper-proof records of academic achievements. This ensures the authenticity of 

certificates and streamlines verification processes for employers and institutions. 

The University of Nicosia in Cyprus has pioneered the use of blockchain technology for 

https://www.youtube.com/watch?v=0w6ii3HFmYo
https://medium.com/@diplomade/how-are-blockchain-based-digital-certificates-%20revolutionizing-credentialing-68df102c1a44
https://medium.com/@diplomade/how-are-blockchain-based-digital-certificates-%20revolutionizing-credentialing-68df102c1a44
https://www.unic.ac.cy/iff/research/blockchain-crypto-assets/blockchain-based-certifications/
https://www.unic.ac.cy/iff/research/blockchain-crypto-assets/blockchain-based-certifications/


 

 

issuing digital academic certificates, ensuring that academic credentials are secure, 

verifiable, and tamper-proof. This significant innovation enhances reliability and efficiency 

in academic credentialing, reducing administrative burdens and combating certificate 

fraud.  

The university began issuing blockchain-based certificates in 2015 for students 

completing the DFIN-511 course on digital currencies. By 2017, all diplomas were issued 

on the Bitcoin blockchain. This process involves creating a digital certificate in PDF format, 

cryptographically signing it with a private key, and hashing the document using the SHA-

256 algorithm. The implementation details include creating digital certificates that contain 

essential details such as the student’s name, degree, graduation year, and university. The 

certificate is cryptographically signed with a private key to ensure authenticity, and a 

document hash is generated using the SHA-256 algorithm.  

The hash is recorded on the Bitcoin blockchain using the OP_RETURN operator. For 

batch issuance, hashes are combined in a Merkle tree structure, creating a Merkle root 

which is then recorded on the blockchain. Additional metadata, including the Merkle proof, 

Merkle root, and transaction identifier (TxID), are added to the PDF. Verification involves 

checking the cryptographic signature and the hash on the blockchain, confirming the 

certificate’s authenticity and integrity. This process is quick and does not require direct 

contact with the issuing institution. While blockchain ensures immutability, revocation is 

handled by issuing a new transaction to indicate a certificate's invalid status. The 

Blockchain Document Issuing Protocol (BDIP) ensures accurate status verification of any 

credential at any time. 

In addition, the University of Nicosia launched Block.co, a spin-off company that 

commercialized their blockchain credentialing solutions. Block.co provides a platform for 

issuing and verifying blockchain-based certificates, ensuring the authenticity and security 

of academic and professional credentials worldwide. 

By integrating blockchain technology into the certification process, the University of 

Nicosia has enhanced the reliability and efficiency of academic credentialing. This practice 

benefits educational institutions, employers, and learners by ensuring secure, verifiable, 

and tamper- proof academic records. The university’s pioneering approach has been 

adopted globally, with institutions like the British University in Dubai implementing similar 

systems. This showcases the transformative potential of blockchain in education, setting 

a global standard for digital certification. 

 

Blockchain in Energy 
To explore the integration of blockchain technology in the energy sector, examining how 
it enhances transparency, security, and efficiency in energy transactions. 



 

 

Skill to be developed: Understanding the principles of blockchain, knowledge of smart 

contracts and their applications in energy trading, and the ability to evaluate the benefits 

and challenges of using blockchain in energy transactions. 

 

Theory 

Decentralized energy trading platforms represent a transformative innovation in the 

energy sector, made possible by advancements in blockchain technology. These 

platforms facilitate peer-to-peer (P2P) energy trading, enabling individuals and 

organizations to buy and sell energy directly from each other without relying on traditional 

intermediaries such as utility companies. This decentralized approach aims to create more 

efficient, transparent, and resilient energy markets. 

Decentralized energy trading platforms operate on the principles of decentralization, 

transparency, and automation. The core component of these platforms is blockchain 

technology, which provides a secure and immutable ledger for recording energy 

transactions. 

In decentralized energy trading, a P2P trading model allows energy producers, such as 

households with solar panels, to sell excess energy directly to consumers within a local 

or regional network. This eliminates the need for traditional energy suppliers, reducing 

costs and inefficiencies. Smart contracts play a crucial role in this process. These are self-

executing contracts with the terms of the agreement directly written into code. They 

automatically facilitate, verify, and enforce the negotiation or performance of a contract. 

In decentralized energy trading, smart contracts automate transactions, ensuring that 

energy is delivered and payments are made promptly and accurately. The transparency 

and immutability of blockchain’s distributed ledger ensure that all transactions are 

recorded in a manner that can be verified by all participants, increasing trust and reducing 

the risk of fraud. 

The adoption of decentralized energy trading platforms offers several benefits. By 

reducing the number of intermediaries, these platforms streamline the trading process, 

leading to lower transaction costs and faster settlement times. Blockchain’s transparent 

nature ensures that all participants can verify transactions, fostering greater trust among 

users. This transparency also aids in regulatory compliance and monitoring. Moreover, 

decentralized systems are less vulnerable to centralized points of failure and can better 

accommodate distributed energy resources (DERs) like solar panels and wind turbines, 

contributing to a more resilient energy infrastructure. 

Despite the potential benefits, there are several challenges and considerations associated 

with decentralized energy trading platforms. The regulatory landscape for energy trading 

varies significantly across regions, and ensuring compliance with local regulations and 

standards is a major challenge for decentralized platforms. Technical challenges, 



 

 

including scalability and interoperability, also pose significant hurdles. The platform must 

handle a high volume of transactions efficiently and integrate with existing energy 

infrastructure and systems. Furthermore, for widespread adoption, stakeholders— 

including consumers, producers, and regulators—need to be educated about the benefits 

and functionality of decentralized energy trading. Overcoming skepticism and resistance 

to change is crucial for success. 

Decentralized energy trading platforms have the potential to revolutionize the energy 

sector by making it more efficient, transparent, and resilient. Through the use of 

blockchain technology and smart contracts, these platforms enable direct P2P energy 

trading, reducing reliance on traditional energy suppliers. However, addressing regulatory, 

technical, and educational challenges is essential for the successful implementation and 

adoption of decentralized energy trading platforms. By overcoming these hurdles, 

decentralized energy trading can contribute significantly to the creation of sustainable and 

resilient energy systems. 

 

Activities 

Activity 1. Youtube video, demonstrating real-world results from a blockchain-based, 

transactive energy implementation at a microgrid in Canada. It provides insights into how 

peer-to-peer (P2P) energy trading operates using blockchain technology. 

Link: https://www.youtube.com/watch?v=_woIfSYOey4  

 

Activity 2. This video series explores how blockchain can transform the electric grid and 

enable the development of a new, smart grid. It covers the potential of blockchain to 

enhance energy transactions and improve grid efficiency. 

Link: https://www.youtube.com/watch?v=AFdV530ZkWA  

 

Activity 3. Interactive Quiz on Blockchain on Decentralized Energy Trading Platforms 

1. What is a key feature of decentralized energy trading platforms? 

a. They rely on traditional utility companies to manage transactions. 

b. They enable peer-to-peer energy trading without intermediaries. 

c. They require manual transaction verification by third parties. 

d. They depend exclusively on non-renewable energy sources. 

2. How do smart contracts benefit decentralized energy trading platforms? 

a. They delay the transaction process until manually approved. 

b. They automate the execution of energy trades when predefined 

conditions are met. 

c. They require legal approval for each transaction. 

d. They store physical copies of contracts in centralized locations. 

https://www.youtube.com/watch?v=_woIfSYOey4
https://www.youtube.com/watch?v=AFdV530ZkWA


 

 

3. What is one major benefit of using blockchain technology in energy trading? 

a. It increases the cost and complexity of transactions. 

b. It enhances transparency and security in energy transactions. 

c. It reduces the reliability of the energy supply. 

d. It limits the use of renewable energy sources. 

4. What is a significant challenge for the adoption of decentralized energy trading 

platforms? 

a. There are no regulatory concerns. 

b. Navigating the regulatory landscape and ensuring compliance. 

c. The technology is universally accepted without the need for further 

education. 

d. There is an oversupply of blockchain experts in the energy sector. 

 

Additional resources 

1. Blockchain Integration and Its Impact on Renewable Energy 

Summary: This paper investigates how blockchain technology can revolutionize 

the renewable energy sector by providing a decentralized and transparent system 

for managing energy transactions. It covers various applications, including 

decentralized power dispatching, certificate trading, and energy management in 

microgrids. 

Link: https://www.mdpi.com/2071-1050/15/23/16284 

2. Blockchain in Energy and Sustainability 

Summary: Article explaining how blockchain will benefit the energy industry and 

what are the blockchain use cases in energy. 

Link: https://consensys.io/blockchain-use-cases/energy-and-sustainability  

 

Case study – Power Ledger  

The Brooklyn Microgrid (BMG) employs Power Ledger, a blockchain-based energy trading 

platform, to facilitate peer-to-peer (P2P) energy transactions. Power Ledger's technology 

plays a crucial role in enabling residents within the microgrid to buy and sell renewable 

energy directly to and from their neighbors. This platform ensures transparency, security, 

and efficiency in energy transactions through the use of blockchain technology and smart 

contracts. 

The Brooklyn Microgrid project engaged 50 residents who installed solar panels and 

participated in selling their surplus energy. The platform empowers prosumers to choose 

between engaging in P2P energy trading, storing excess energy in either online or offline 

https://www.mdpi.com/2071-1050/15/23/16284
https://consensys.io/blockchain-use-cases/energy-and-sustainability


 

 

storage, or using it for their household needs. Essentially, prosumers generate electricity 

with their solar panels and can sell the excess to neighboring consumers. A blockchain 

network monitors these transactions, and smart meters in households track energy 

production and usage. 

This project demonstrates the practical application of blockchain technology in creating 

decentralized energy markets. Additionally, Power Ledger has been deployed in various 

other projects worldwide, including in Australia, Thailand, and Japan, showcasing its 

versatility and effectiveness in different regulatory and market environments. 

 

Blockchain in Cybersecurity 

To explore how blockchain technology can enhance cybersecurity measures by providing 

decentralized, tamper-proof solutions that increase data security and privacy. 

Skill to be developed: 

• Understanding of blockchain applications in cybersecurity. 

• Ability to analyze and implement blockchain-based security solutions. 

• Skills in evaluating the strengths and challenges of using blockchain for enhancing 

cybersecurity 

 

Theory 

Enhancing cybersecurity measures with blockchain technology is a topic that has gained 

significant attention in recent years. Blockchain technology, known for its decentralized, 

transparent, and immutable nature, has the potential to address various cybersecurity 

challenges. As cyber threats become more sophisticated, the need for robust security 

measures is more critical than ever. Blockchain offers innovative solutions to protect data 

integrity, ensure secure access control, and enhance the overall resilience of digital 

systems. 

The digital age has brought about unprecedented connectivity and convenience, but it has 

also introduced significant cybersecurity challenges. Cyber threats such as data breaches, 

hacking, and cyber attacks are evolving rapidly, often outpacing traditional security 

measures. Centralized systems are particularly vulnerable because a single point of 

failure can compromise the entire network, leading to widespread damage. These 

centralized models rely heavily on trust in a single authority or server, which, if 

compromised, can result in significant security breaches. 

Data integrity and immutability: Blockchain's distributed ledger technology ensures that 



 

 

data is stored in a tamper-resistant manner, making it difficult for attackers to manipulate 

or alter the records. This can be particularly useful in applications where data integrity is 

crucial, such as financial transactions, supply chain management, and identity 

management. The immutable nature of blockchain ensures that once data is recorded, it 

cannot be changed without consensus from the network, providing a reliable and 

transparent record of all transactions. 

• Example: In financial transactions, blockchain ensures that all parties can verify 

the authenticity of transactions without relying on a central authority. Each 

transaction is recorded in a block and linked to the previous block, forming a chain 

that is tamper-proof. 

Access control and authentication: Blockchain-based systems can incorporate 

advanced access control mechanisms, such as digital identities and smart contracts, to 

manage and verify user permissions and access rights. This can help prevent 

unauthorized access and reduce the risk of data breaches. Digital identities on the 

blockchain are secured through cryptographic keys, making it nearly impossible for 

unauthorized users to gain access. Smart contracts automate access control, ensuring 

that permissions are granted only to authenticated users. 

• Example: In a corporate environment, employees can use blockchain-based digital 

identities to access company resources. Smart contracts can enforce access 

policies, ensuring that only authorized personnel can access sensitive information. 

Decentralized security: Unlike traditional centralized systems, blockchain networks are 

inherently decentralized, which can make them more resilient against single points of 

failure and distributed denial-of-service (DDoS) attacks. In a decentralized network, data 

is distributed across multiple nodes, reducing the impact of any single point of failure. This 

architecture enhances the overall security and reliability of the system. 

• Example: A decentralized social media platform using blockchain can prevent 

DDoS attacks by distributing data across numerous nodes, making it difficult for 

attackers to overwhelm the network. 

Secure data sharing: Blockchain technology can facilitate secure data sharing among 

multiple parties, while maintaining control over the data and ensuring its confidentiality. 

This can be beneficial in scenarios where sensitive information needs to be shared, such 

as in healthcare, finance, or government sectors. Blockchain provides a transparent and 

tamper-proof mechanism for data sharing, ensuring that only authorized parties can 

access the information. 

• Example: In healthcare, blockchain can be used to securely share patient records 

between hospitals, doctors, and insurance companies. This ensures that patient 

data is accurate and up-to-date while maintaining privacy and confidentiality. 



 

 

Secure Internet of Things (IoT) devices: Blockchain can be integrated with IoT devices 

to enhance their security, enabling secure data communication, firmware updates, and 

device authentication. IoT devices are often targeted by cyber attacks due to their limited 

security features. Blockchain can provide a decentralized and secure framework for 

managing IoT devices, ensuring that data transmitted between devices is secure and that 

firmware updates are authenticated and tamper-proof. 

• Example: Smart home devices can use blockchain to securely communicate with 

each other, ensuring that only authorized devices can connect and interact within 

the network. 

Secure Supply Chain Traceability: Blockchain can be used to create a transparent and 

immutable record of the supply chain, making it easier to track the origin and movement 

of goods, and detect potential tampering or counterfeiting. By recording every transaction 

and movement of goods on the blockchain, stakeholders can ensure the authenticity and 

integrity of products throughout the supply chain. This transparency can help prevent fraud 

and improve trust among all parties involved. 

• Example: In the food industry, blockchain can be used to trace the journey of food 

products from farm to table, ensuring that products are not tampered with and are 

sourced ethically. 

Blockchain technology holds immense potential to revolutionize cybersecurity by offering 

robust, decentralized solutions that enhance data security, integrity, and privacy. By 

adopting blockchain, organizations can protect against evolving cyber threats, ensure 

secure identity management, and maintain the integrity of sensitive data. The integration 

of blockchain in cybersecurity is a forward-thinking approach that addresses the limitations 

of traditional systems and prepares organizations for future challenges. 

Activities 

Activity 1. Interactive Quiz: Test Your Knowledge on Blockchain and 

Cybersecurity 

1. What is the primary advantage of blockchain's decentralized nature in 

cybersecurity? 

a. Faster transaction processing 

b. Resilience against single points of failure (Correct Answer) 

c. Lower operational costs 

d. Easier data management 

2. How does blockchain ensure data integrity? 

a. By encrypting data with a password 

b. Through a centralized authority 

c. By storing data in a tamper-resistant ledger (Correct Answer) 

d. By limiting access to a few individuals 



 

 

3. Which of the following is an application of blockchain in identity management? 

a. Storing passwords in a central database 

b. Using digital identities secured by cryptographic keys (Correct 

Answer) 

c. Allowing open access to all users 

d. Regularly changing user passwords 

4. What is a smart contract in the context of blockchain? 

a. A legal agreement stored in a physical format 

b. A self-executing contract with terms written into code (Correct 

Answer) 

c. A type of cryptocurrency 

d. A manual process for verifying transactions 

5. Which industry benefits from blockchain's secure supply chain traceability? 

a. Retail 

b. Food Industry (Correct Answer) 

c. Entertainment 

d. Tourism 

 

Activity 2. Video: Real-World Applications of Blockchain in Cybersecurity 

https://www.youtube.com/watch?v=WvrmgR5gpvA  

In this activity, you will watch a video that explores how blockchain technology is being 

applied in the field of cybersecurity. The video provides real-world examples of how 

blockchain can enhance security protocols, prevent cyberattacks, and protect sensitive 

data. By understanding these applications, you will gain insight into the practical benefits 

of blockchain in safeguarding digital environments. 

• How can blockchain technology address some of the key challenges in 

cybersecurity today, such as data breaches and identity theft? 

 

Activity 3. Statitstics: In this activity, you will explore various resources that provide 

detailed statistics and analyses on data breaches and cybersecurity trends in Europe. By 

reviewing these resources, you will gain a deeper understanding of the current 

cybersecurity landscape and the challenges faced by different sectors. After exploring 

these resources, consider what are the most significant cybersecyruty threats facing 

Europe today, how can organizations mitigate these risks. 

This blog provides detailed statistics on data breaches in Europe, including the most 

breached sectors and monthly trends. IT Governance Blog (IT Governance EU) 

https://www.youtube.com/watch?v=WvrmgR5gpvA
https://www.itgovernance.eu/es-es


 

 

 

 

Provides comprehensive analysis on cybersecurity trends and incidents. Global 

Cybersecurity Outlook 2024 (World Economic Forum) 

 

  

This article discusses the continued rise of social engineering attacks and the prevalence 

of ransomware and malware in Europe. INCYBER NEWS (INCYBER NEWS) 

 

 

Additional resources 

1. ScienceDirect Article: Title: "Blockchain for secure and decentralized artificial 

intelligence in cybersecurity: A comprehensive review" Authors: Ahmed M. 

Shamsan Saleh 

This comprehensive review examines the integration of blockchain technology with 

decentralized artificial intelligence (AI) in cybersecurity. It provides a detailed 

https://www.weforum.org/publications/global-cybersecurity-outlook-2024/
https://www.weforum.org/publications/global-cybersecurity-outlook-2024/
https://incyber.org/en/article/cybersecurity-european-2024-trends-predictions/


 

 

taxonomy of blockchain and decentralized AI for cybersecurity, discusses real-

world use cases, and explores future research directions. 

Link: https://www.sciencedirect.com/science/article/pii/S209672092400006X  
 

2. Book Chapter: Title: "Enhancing Cybersecurity Through Blockchain Technology" 

Authors: Sriram V. P., Shouvik Sanyal, Madan Mohan Laddunuri, Mathiraj 

Subramanian, Vijay Bose, Bharath Booshan, Chethan Shivaram, Manasa 

Bettaswamy, Shabista Booshan, Dhanabalan Thangam. 

This chapter delves into the role of blockchain technology in cybersecurity, 

covering its working structure, benefits, and innovative uses. It provides insights 

into how blockchain can enhance data security, integrity, and traceability, and 

discusses future trends in the integration of blockchain technology with 

cybersecurity measures. 

Link: https://www.igi-global.com/chapter/enhancing-cybersecurity-through-

blockchain-

technology/314082#%3A~%3Atext%3DSince%20this%20technology%20uses%2

0lots%2Cparticipants%20and%20accomplishments%20in%20cryptography  
 

3. Online Course: “Blockchain and Cybersecurity Fundamentals” 
This online course provides a thorough introduction to blockchain technology and 

its applications in cybersecurity. It is designed for beginners and covers the basics 

of blockchain, its security features, and practical applications in protecting digital 

systems. 

Link: https://www.coursera.org/learn/blockchain-and-cybersecurity  

 

Case Study – Estonia’s e-Residency Program 

Estonia’s e-Residency program is a pioneering initiative that leverages blockchain 

technology to enhance cybersecurity. Launched in 2014, the program allows global 

citizens to obtain a secure digital identity issued by the Estonian government. This digital 

identity enables e-residents to access Estonia's digital services, sign documents, and 

even establish and manage businesses online. The program is an exemplary case of how 

blockchain technology can be applied to create secure, transparent, and efficient digital 

identity management systems. 

The e-Residency program was developed to promote Estonia as a digital nation and to 

provide a secure digital identity to individuals around the world. The initiative is built on 

Estonia’s advanced e-governance infrastructure, which has been integrating blockchain 

technology since 2008 to ensure the security and integrity of its digital services. 

This is how blockchain is applied in Estonia: 

1. Secure Digital Identity Management: 

https://www.sciencedirect.com/science/article/pii/S209672092400006X
https://www.igi-global.com/chapter/enhancing-cybersecurity-through-blockchain-technology/314082#%3A~%3Atext%3DSince%20this%20technology%20uses%20lots%2Cparticipants%20and%20accomplishments%20in%20cryptography
https://www.igi-global.com/chapter/enhancing-cybersecurity-through-blockchain-technology/314082#%3A~%3Atext%3DSince%20this%20technology%20uses%20lots%2Cparticipants%20and%20accomplishments%20in%20cryptography
https://www.igi-global.com/chapter/enhancing-cybersecurity-through-blockchain-technology/314082#%3A~%3Atext%3DSince%20this%20technology%20uses%20lots%2Cparticipants%20and%20accomplishments%20in%20cryptography
https://www.igi-global.com/chapter/enhancing-cybersecurity-through-blockchain-technology/314082#%3A~%3Atext%3DSince%20this%20technology%20uses%20lots%2Cparticipants%20and%20accomplishments%20in%20cryptography
https://www.coursera.org/learn/blockchain-and-cybersecurity


 

 

o Implementation: e-Residency uses blockchain to secure digital identities by 

creating a decentralized and tamper-proof ledger. Each e-resident’s digital 

identity is stored on the blockchain, ensuring that it cannot be altered or 

forged. 

o Benefit: This approach enhances the security of digital identities, making 

them resistant to cyber attacks and unauthorized access. 

2. Data Integrity and Transparency: 

o Implementation: All transactions and interactions within the e-Residency 

ecosystem are recorded on the blockchain. This includes the issuance of 

digital IDs, signing of documents, and business operations. 

o Benefit: The immutable nature of blockchain ensures that all records are 

tamper-proof, providing a high level of transparency and trust. Any changes 

to the data are easily traceable, which helps in preventing fraud and 

ensuring accountability. 

3. Enhanced Security Measures: 

o Implementation: The blockchain infrastructure used in e-Residency 

employs advanced cryptographic techniques to protect data. Each 

transaction is encrypted and linked to the previous transaction, creating a 

secure chain of records. 

o Benefit: This method significantly enhances the security of the system, 

making it highly resistant to hacking and data breaches. 

Good practices: 

• Decentralized and Immutable Records: Estonia’s use of blockchain for maintaining 

decentralized and immutable records ensures that the data integrity is maintained, 

and any tampering or unauthorized changes are immediately detectable. 

• Cryptographic Security: The application of cryptographic techniques in securing 

digital identities and transactions sets a high standard for cybersecurity practices. 

This ensures that e-residents’ data is protected against cyber threats. 

• Transparent and Accountable System: By recording all transactions on the 

blockchain, the e-Residency program provides a transparent system where all 

actions are traceable and accountable. This increases trust among users and 

reduces the risk of fraud. 

Outcomes and impact: 

• Increased Trust and Adoption: The robust security measures implemented through 

blockchain have increased trust in the e-Residency program, leading to higher 

adoption rates among global citizens and businesses. 

• Enhanced Cybersecurity: The program has significantly enhanced Estonia’s 

cybersecurity posture by providing a secure platform for digital identities and 

transactions. 

• Global Recognition: Estonia’s e-Residency program has gained global recognition 



 

 

as a leading example of how blockchain can be effectively used to enhance 

cybersecurity and provide secure digital services. 

Estonia’s e-Residency program demonstrates the transformative potential of blockchain 

technology in enhancing cybersecurity. By providing a secure, transparent, and efficient 

digital identity management system, the program sets a benchmark for other nations and 

organizations to follow. The success of this initiative highlights the importance of 

integrating blockchain technology into cybersecurity strategies to protect digital identities 

and transactions in an increasingly connected world. 

Sources: https://www.e-resident.gov.ee/start-a-

company/?gad_source=1&gclid=CjwKCAjw34qzBhBmEiwAOUQcF2CPShRPKk7a5YS

wG_cfzDNSXHdFBD-ay5_9XEbsdDhyC1Q3FEOKZxoCQgQQAvD_BwE  

 

Case Study – IBM Food Trust 

IBM Food Trust is a blockchain-based platform designed to enhance food safety and 

traceability throughout the supply chain. By leveraging blockchain technology, IBM Food 

Trust provides a secure, transparent, and immutable record of the journey food products 

take from farm to table. This case study highlights how blockchain can be used to address 

cybersecurity concerns in the supply chain, ensuring data integrity, authenticity, and 

transparency. 

The global food supply chain is complex and involves multiple stakeholders, including 

farmers, processors, distributors, retailers, and regulators. Ensuring the integrity and 

safety of food products is a significant challenge, as traditional record-keeping systems 

are often fragmented and prone to tampering. IBM Food Trust was developed to provide 

a unified and secure solution that enhances transparency and trust across the food supply 

chain. 

Application of blockchain technology: 

1. Traceability and transparency: 

• Implementation: IBM Food Trust uses blockchain to create an immutable 

ledger that records every transaction and movement of food products 

through the supply chain. Each stakeholder updates the blockchain with 

information about the product, such as its origin, processing, and 

transportation. 

• Benefit: This provides end-to-end visibility and traceability, ensuring that all 

participants can verify the authenticity and history of food products. It helps 

in quickly identifying and isolating sources of contamination or fraud, 

enhancing food safety. 

2. Data integrity and security: 

https://www.e-resident.gov.ee/start-a-company/?gad_source=1&gclid=CjwKCAjw34qzBhBmEiwAOUQcF2CPShRPKk7a5YSwG_cfzDNSXHdFBD-ay5_9XEbsdDhyC1Q3FEOKZxoCQgQQAvD_BwE
https://www.e-resident.gov.ee/start-a-company/?gad_source=1&gclid=CjwKCAjw34qzBhBmEiwAOUQcF2CPShRPKk7a5YSwG_cfzDNSXHdFBD-ay5_9XEbsdDhyC1Q3FEOKZxoCQgQQAvD_BwE
https://www.e-resident.gov.ee/start-a-company/?gad_source=1&gclid=CjwKCAjw34qzBhBmEiwAOUQcF2CPShRPKk7a5YSwG_cfzDNSXHdFBD-ay5_9XEbsdDhyC1Q3FEOKZxoCQgQQAvD_BwE


 

 

• Implementation: The blockchain ledger is decentralized and tamper-proof, 

meaning that once information is added, it cannot be altered without 

consensus from the network. This ensures the integrity and security of the 

data recorded. 

• Benefit: By securing data on the blockchain, IBM Food Trust prevents 

unauthorized modifications and reduces the risk of data breaches and 

fraud. This builds trust among consumers and stakeholders. 

3. Efficiency and cost reduction: 

• Implementation: Automating record-keeping and traceability processes with 

blockchain reduces the need for manual documentation and verification. 

Smart contracts are used to automate transactions and ensure compliance 

with predefined conditions. 

• Benefit: This increases the efficiency of supply chain operations, reduces 

administrative costs, and minimizes the risk of human error. It also speeds 

up the process of tracing the origin of food products in the event of a recall. 

Good practices: 

• Immutable records: IBM Food Trust ensures that all records are immutable and 

tamper-proof, providing a reliable source of truth for all stakeholders involved in 

the food supply chain. 

• Enhanced collaboration: By providing a transparent platform where all 

stakeholders can share and access information, IBM Food Trust enhances 

collaboration and trust among participants, improving the overall efficiency of the 

supply chain. 

• Regulatory compliance: The platform helps stakeholders comply with food safety 

regulations by providing an auditable trail of all transactions and processes. This 

simplifies compliance reporting and reduces the risk of regulatory violations. 

Outcomes and impact: 

• Improved food safety: The enhanced traceability and transparency provided by 

IBM Food Trust have led to significant improvements in food safety. It allows for 

faster identification and resolution of contamination issues, reducing the risk of 

foodborne illnesses. 

• Increased consumer trust: Consumers can access detailed information about the 

origin and journey of their food products, increasing their confidence in the safety 

and quality of what they consume. 

• Operational efficiency: The automation and secure data sharing enabled by 

blockchain have streamlined supply chain operations, reducing costs and 

increasing the speed of transactions. 

IBM Food Trust exemplifies the transformative potential of blockchain technology in 

enhancing cybersecurity within the supply chain. By providing a secure, transparent, and 



 

 

immutable platform for recording and verifying transactions, IBM Food Trust addresses 

key challenges related to data integrity, traceability, and trust. The successful 

implementation of this platform in the food industry highlights the broader applicability of 

blockchain technology in enhancing cybersecurity across various sectors, ensuring data 

security and operational efficiency. 

Sources: https://www.ibm.com/products/supply-chain-intelligence-suite/food-trust  

 

Blockchain in Public Bodies 

To understand the application of blockchain technology in voting systems and its potential 

to enhance security, transparency, and voter anonymity, while recognizing the challenges 

involved in its implementation. 

Skill to be developed: By the end of this module, learners will be able to: 

• Explain how blockchain's decentralization mitigates risks associated with 

centralized voting systems. 

• Describe the transparency benefits of recording voting transactions on a public 

ledger and its impact on election credibility. 

• Understand the concept of immutability in blockchain and how it ensures tamper-

proof voting results. 

• Discuss the methods blockchain uses to ensure voter privacy and anonymity 

through cryptographic techniques. 

• Identify the key challenges of implementing blockchain in voting systems, including 

throughput limitations, privacy concerns, and the need for secure authentication 

methods. 

 

Theory 

Blockchain technology has the potential to revolutionize electronic voting systems by 

addressing key issues such as security, transparency, and voter anonymity. Traditional 

voting methods, both paper-based and electronic, face challenges including 

centralization, vulnerability to fraud, and lack of transparency. Blockchain's decentralized 

and immutable nature offers a promising solution to these issues. 

We will delve into the foundational principles, benefits, challenges, and real-world 

applications of blockchain technology in voting systems. 

• Decentralization: Traditional voting systems are centralized, often leading to 

concerns about single points of failure and manipulation. Blockchain eliminates this 

https://www.ibm.com/products/supply-chain-intelligence-suite/food-trust


 

 

by ensuring that every node in the network has a complete copy of all transactions. 

This decentralization enhances robustness as the failure of a single node does not 

compromise the entire system. 

• Transparency: In blockchain-based voting, all transactions are recorded on a 

public ledger. This ensures that voting records are transparent and can be verified 

by anyone, thus increasing the credibility of the voting process. The immutable 

nature of blockchain records means that once a vote is cast, it cannot be altered. 

• Immutability: Blockchain's use of secure hash functions guarantees that once 

transactions are validated and added to the blockchain, they cannot be changed. 

This immutability ensures that the voting results are final and tamper-proof, 

addressing one of the major concerns of traditional voting systems. 

• Privacy and anonymity: Blockchain can ensure voter privacy through cryptographic 

techniques. Voters can be represented by unique blockchain addresses, allowing 

for pseudonymous voting. This setup protects voter identity while still enabling the 

verification of vote integrity. 

Challenges: Despite its advantages, blockchain voting systems face significant 

challenges, such as throughput limitations, privacy concerns, and secure authentication 

methods. For instance, the transaction processing capacity of current blockchain 

platforms may not be sufficient for large-scale national elections. Additionally, ensuring 

complete voter anonymity while preventing vote-selling and coercion remains a complex 

issue. Effective authentication methods that do not rely on traditional passwords or third 

parties are also needed to ensure secure and accessible voting. 

One significant challenge to consider is that not all citizens are comfortable with or have 

access to the internet, and some may not use smartphones at all. This digital divide means 

that blockchain-based voting may not be accessible to everyone. This could necessitate 

the continued use of traditional voting methods alongside blockchain, creating a hybrid 

system. Such an approach may result in additional costs and logistical complexities as 

election organizers would need to manage both digital and physical voting processes. 

Therefore, while blockchain holds significant potential for the future of voting, its 

integration must be approached with careful consideration of these social and logistical 

challenges. 

Best practices: Various blockchain-based voting projects have been piloted worldwide, 

with mixed results. Successful implementations in Estonia and ongoing experiments in 

other countries provide valuable insights into best practices and areas for improvement. 

Blockchain technology holds significant promise for revolutionizing voting systems by 

addressing key issues of security, transparency, and trust. However, to fully realize its 

potential, challenges such as scalability, privacy, and regulatory compliance must be 



 

 

carefully managed. As the technology matures and more pilot projects are conducted, 

blockchain-based voting systems could become a cornerstone of modern democratic 

processes, ensuring free, fair, and transparent elections. 

 

Activities 

Activity 1. YouTube video: What is blockchain based voting?  

In this video, you will be introduced to the concept of blockchain-based voting. The video 

explains how blockchain technology can be used to create a secure, transparent, and 

immutable voting system. After watching the video answer this question: 

• How does blockchain technology enhance the transparency and security of voting 

systems compared to traditional methods, and what impact could this have on 

public trust in the electoral process? 

 

Activity 2. Quiz: 

1. What is a primary challenge that traditional voting methods face, which blockchain 

technology aims to solve? 

a. Centralization 

b. Simplicity 

c. Accessibility 

d. Cost 

2. How does blockchain enhance the robustness of voting systems? 

a. By increasing the speed of transactions 

b. By ensuring that every node in the network has a complete copy of all 

transactions 

c. By reducing the cost of elections 

d. By making the system more user-friendly 

3. What ensures the transparency of blockchain-based voting? 

a. The use of a centralized server 

b. Recording all transactions on a public ledger 

c. High processing power 

d. Anonymity of voters 

4. What cryptographic technique can blockchain use to protect voter identity while 

allowing vote verification? 

a. Simple encryption 

b. Two-factor authentication 

c. Pseudonymous voting through unique blockchain addresses 

d. Biometric verification 

https://www.youtube.com/watch?v=ga7Z7dvOkjo&ab_channel=RaoulWallenbergInstituteofHumanRightsandHumanitarianLaw


 

 

5. What is a major challenge faced by blockchain voting systems? 

a. High cost 

b. Lack of interest from voters 

c. Throughput limitations for large-scale elections 

d. Difficulty in understanding the technology 

 

Activity 3. TED Talks: 

In this activity, you will watch two TED Talks that explore the impact of blockchain 

technology on voting systems and the broader concept of digital government. 

• Bringing Voting Systems into the Digital Age with Blockchain  

• What a digital government looks like - Estonian case 

 

Additional resources 

1. Another case study - The Estonia example: Estonia - The digital republic 

2. Article of different blockchain voting systems: Design of distributed voting systems  

3. YouTube video: Real World Blockchain Applications - Voting 

4. YouTube video: 3 key questions on Blockchain voting 

5. Article to download: Blockchain for Electronic Voting System—Review and Open 

Research Challenges 

 

Good practice – Morocco blockchain voting system 

Blockchain technology has the potential to revolutionize various sectors, including voting 

systems and public records in public bodies. Morocco has embarked on an innovative 

journey to modernize its electoral process by integrating blockchain technology. The 

design of Morocco's blockchain-based voting system is centered around a robust 

methodological framework and system prerequisites that prioritize affordability, 

accessibility, integrity, privacy, and transparency. The system is envisioned to support 

both remote and on- site voting, thus accommodating the diverse infrastructural realities 

of Morocco. 

The technical architecture consists of two primary layers: the DPLT layer for data 

verification and validation, and the Solana blockchain layer for ensuring data immutability 

and decentralization. This multilayered approach ensures that the voting process is secure 

and verifiable from end to end. 

1. Distributed Permission Ledger Technology (DPLT) Layer: This layer is 

https://www.youtube.com/watch?v=EKzZOZUAbfg&ab_channel=TEDxTalks
https://www.ted.com/talks/anna_piperal_what_a_digital_government_looks_like/transcript?subtitle=en
https://www.pwc.com/gx/en/services/legal/tech/assets/estonia-the-digital-republic-secured-by-blockchain.pdf
https://arxiv.org/pdf/1702.02566
https://www.youtube.com/watch?v=0BrKt26OwW8&ab_channel=Blockgeeks
https://www.youtube.com/watch?v=2rgbOv_ab4c&t=45s&ab_channel=EuropeanParliamentaryResearchService
https://www.mdpi.com/1424-8220/21/17/5874
https://www.mdpi.com/1424-8220/21/17/5874


 

 

responsible for verifying and validating all transactions (votes) before they are 

recorded on the blockchain. It ensures that only authorized and eligible votes are 

counted, maintaining the integrity and authenticity of the electoral process. 

• Verification Process: Voter identities and eligibility are confirmed using 

cryptographic methods. Once a voter's credentials are verified, their vote is 

encoded and sent for validation. 

• Validation Process: Votes are validated by a network of authorized nodes 

that check for duplicate or fraudulent entries. Only after successful 

validation is a vote approved for recording on the blockchain. 

2. Solana Blockchain Layer: Known for its high speed and scalability, the Solana 

blockchain handles the actual recording of votes. It can process up to 50,000 

transactions per second, making it suitable for handling the high volume of data 

associated with national elections. This layer guarantees that once a vote is 

recorded, it cannot be altered or deleted, thus ensuring immutability and 

transparency. 

• Recording process: Validated votes are recorded in blocks, which are then 

added to the blockchain in a linear, chronological order. Each block contains 

a cryptographic hash of the previous block, ensuring the chain's integrity. 

• Public Ledger: The blockchain ledger is publicly accessible, allowing 

anyone to verify the recorded votes. However, voter identities remain 

anonymous, ensuring privacy while maintaining transparency. 

Implementation steps 

1. Voter registration: Citizens register to vote through a secure platform where their 

identities are verified and encrypted keys are issued. 

2. Casting votes: On election day, voters cast their votes using a secure application. 

Their votes are encrypted and sent to the DPLT layer for verification and validation. 

3. Vote validation: Authorized nodes within the DPLT layer validate the votes, 

checking for eligibility and authenticity. 

4. Recording on blockchain: Once validated, votes are recorded on the Solana 

blockchain, ensuring they are immutable and publicly verifiable. 

5. Result compilation: After the voting period ends, the results are compiled by 

aggregating the votes recorded on the blockchain. The process is transparent and 

can be independently verified by third parties. 



 

 

Morocco's exploration into blockchain-based electronic voting systems is a pioneering 

effort that showcases the transformative potential of this technology in enhancing electoral 

transparency, security, and accessibility. By addressing existing vulnerabilities in 

traditional voting methods, blockchain can help fortify democratic processes and build 

greater trust in public institutions. As Morocco continues to refine and expand its 

blockchain initiatives, it sets a valuable example for other nations seeking to modernize 

their electoral systems in the digital age. 

 

Distributed Ledger 

The objective of this module is to introduce the concept of the distributed ledger and help 

readers distinguish it from blockchain. 

Skill to be developed: Learning the basic operating principles behind DLT and gaining 

the ability to distinguish it from blockchain. 

 

Theory 

Distributed Ledger Technology (DLT) refers to a digital system for recording the 

transaction of assets in which the transactions and their details are recorded in multiple 

places at the same time. Unlike traditional databases, distributed ledgers have no central 

data store or administration functionality. The growing interest in DLT is driven by its 

potential to enhance transparency, security, and efficiency in data management across 

various sectors. 

It's important to clarify that blockchain is a specific type of DLT. While all blockchains are 

distributed ledgers, not all distributed ledgers are blockchains. Blockchain uses a chain of 

blocks linked and secured by cryptographic hashes, but DLT encompasses a broader 

range of technologies and structures. 

In recent years, initiatives such as the European Union's 2023 "DLT Pilot Regime" have 

been launched to explore and promote the use of DLT across different industries. The 

technology refers to systems that allow for the creation of a decentralized database, in 

which transactions are recorded simultaneously across various locations. This innovative 

technology eliminates the need for a centralized authority and streamlines the transfer of 

data between multiple users. The growing support of DLTs is spurred by the EU’s ambition 

to become a leading force in AI and blockchain technologies, which are poised to become 

the leading force of technological revolution in the future. 



 

 

The basic operating principles of DLT depend largely on consensus protocols – pre-

defined sets of rules that are enforced by network participants (called ‘nodes’) 
automatically to either accept or reject changes to the ledger – which ensure that all 

participants have an identical copy of the database. Thus, communication and data 

sharing with non-trusted entities is facilitated through data validation by all of the nodes. 

The system’s decentralized structure is the building block for technologies such as 

blockchain, which leverage DLT’s quick and secure data recording across all the nodes. 

The two terms, however, are not interchangeable, with blockchain being a specific type of 

DLT that relies on digital signatures and cryptographic hashes to link blocks in a chain of 

immutable records. 

Distributed Ledger Technology is a broader concept that pertains chiefly to the systems 

that allow for simultaneous data distribution and storage across multiple computers in a 

network. These systems may use different methods of data encryption (or forego it 

completely) and utilize alternative consensus mechanisms, such as reputation systems. 

DLT significantly improves the data management process by automating most of the 

necessary steps of record keeping. The DLT can either be public or private, depending on 

the way it was programmed. Bitcoin, for example, uses a public blockchain, which means 

that anyone can access the database and the transactions can be verified by all 

(pseudonymous) participants. 

Businesses and organizations, however, can opt for private (permissioned) ledgers, which 

allow for a varying degree of transparency and accessibility options through authorization 

of access to the ledger. Depending on the needs of the industry, it may be beneficial to 

establish clear rules of governance, or ‘who’ is allowed to do ‘what’ on the network and 

who can enter the network at all. Creating a distinction between network operators and 

the users can ensure cost-effective and secure operation of the system. 

In conclusion, peer-to-peer DLTs significantly change the process of record-keeping. No 

longer is the time-consuming process of centralized document auditing required, with 

consensus protocols ensuring that ledgers of all network participants are consistent and 

accurate. Combined with the transparency of records, security provided by various 

cryptographic methods, and resilience against single-point-of-failure attacks, DLTs can 

revolutionize various industries and become a new standard of data management. 

 

Activities 

Activity 1. Infographic: Explore the following infographic illustrating the differences 

between a centralised ledger and distributed ledger. 



 

 

 

 

Activity 2. Video: DLT and Blockchain differences 

This video will help you understand the distinctions between these two concepts, 

illustrating how DLT serves as a broader category encompassing various types of 

decentralized databases, including blockchain. 

 

Activity 3. Challenge question: Can Google Docs be considered a type of DLT? 

Google describes Google Docs as an online program that allows you to “create and edit 

text documents right in your web browser—no special software is required. Even better, 

multiple people can work at the same time, you can see people’s changes as they make 

them, and every change is saved automatically”. 

Answer: No, Google Docs is not a type of DLT. While both DLT and Google 

Docs allow users to create and edit documents simultaneously, the 

difference between them lies in the way the data is managed. Google 

document is stored on Google servers, which are managed centrally by 

Google. 

On the other hand, DLT utilizes a decentralized architecture, in which each 

participant has the data stored in their own ledger that is protected by 

consensus mechanisms and chosen cryptographic techniques. This 

solution removes the need for a centralized authority, improves security 

through consensus mechanisms that ensure no single user can tamper with 

the data and removes the single-point-of-failure of centralized systems. 

https://www.youtube.com/watch?v=JKYE5ti8-p0


 

 

 

Activity 4. DLT word search: Complete the following word search puzzle that includes 

key terms and concepts related to Distributed Ledger Technology (DLT).  

 

 

Additional resources 

1. “Blockchain vs. DLT” article: 

This article published on Consensus Cloud Solutions website explains in a simple 

and concise way how “blockchains are distributed ledgers, but not all distributed 

ledgers are blockchains” and introduces the key differences between these 

concepts. The authors go on to provide a brief overview of best-use scenarios for 

each technology and describe the features that might be advantageous in various 

situations. 

https://www.consensus.com/blog/blockchain-vs-dlt/  

 

2. “Distributed Ledger Technology: Where Technological Revolution Starts” 

article: 

This website provides a comprehensive introduction to the concept of Distributed 

Ledger Technology and showcases multiple types of DLTs. The article begins with 

a short introduction to the history of the technology and follows with the explanation 

of its differences from blockchain. 

https://www.consensus.com/blog/blockchain-vs-dlt/


 

 

The majority of the remaining part of the article is dedicated to explaining the 

features, advantages and disadvantages of multiple types of DLTs through 

infographics and comparisons.  

https://101blockchains.com/distributed-ledger-technology-dlt/  

 

3. “Rethinking Distributed Ledger Technology” article: 

This short article, published first in IEEE Computers journal, explores the various 

advantages and disadvantages of distributed ledger systems such as blockchain. 

The authors laud the technology’s ability to provide decentralized trust between 

organizations, but also explain how the immutability of blockchain may not always 

be a desirable trait and cite the EU General Data Protection Regulation’s 

requirement of providing a way to erase personal data as an example of a 

problematic situation for the technology. 

They observe that while more specialized DLTs may overcome this issue, different 

approaches to data management – such as “data block matrix” and “verified time” 
– may prove to be more efficient solutions. 

https://csrc.nist.gov/CSRC/media/Projects/enhanced-distributed-ledger-

technology/documents/preprint-rethinking-dlt.pdf  

 

Blockchain Technology 

Fundamentals  

This module aims to provide participants with a foundational understanding of blockchain 

technology, covering its key concepts and components. Through this module, the 

participants will develop the necessary skills to understand the inner workings of 

blockchain networks. 

Skill to be developed: Understanding blockchain technology to facilitate informed 

decision-making and potential implementation in diverse contexts. 

 

Theory 

Blockchain technology is an innovation that is transforming various aspects of our lives. 

In this section, we will delve into the essential concepts of blockchain technology and how 

it works to better understand its potential and applications. 

Blockchain technology operates by creating a decentralized and distributed ledger that 

https://101blockchains.com/distributed-ledger-technology-dlt/
https://csrc.nist.gov/CSRC/media/Projects/enhanced-distributed-ledger-technology/documents/preprint-rethinking-dlt.pdf
https://csrc.nist.gov/CSRC/media/Projects/enhanced-distributed-ledger-technology/documents/preprint-rethinking-dlt.pdf


 

 

securely and transparently stores and records transactions. Each block in the blockchain 

contains a set of verified transactions and is linked via a cryptographic hash to the previous 

block, forming an immutable sequence of records. 

To add a new block to the chain, participants in the network need to agree that the 

transactions are valid. This agreement is reached using methods like Proof of Work 

(PoW), where computers solve complex puzzles, or Proof of Stake (PoS), where people 

use their own cryptocurrency as a guarantee. Once a block is added, the information it 

contains is almost impossible to change, ensuring the data stored in the blockchain is safe 

and reliable. The basic components of blockchain technology include: 

• Nodes: These are computers that participate in the network by validating and 

relaying transactions. 

• Blocks: Units that contain transaction data. Each block includes a cryptographic 

hash of the previous block, ensuring a secure link. 

• Chains: A sequential linking of blocks, creating an immutable ledger. 

• Consensus mechanisms: Methods used to achieve agreement among 

distributed nodes, ensuring the validity of transactions. Examples include PoW, 

where nodes solve complex mathematical problems, and PoS, where validators 

are chosen based on their stake in the network. 

• Smart contracts: Self-executing contracts with the terms of the agreement directly 

written into code. They automatically execute and enforce the terms of an 

agreement when predefined conditions are met, reducing the need for 

intermediaries and increasing efficiency. 

In addition to these components, blockchain technology uses advanced cryptographic 

methods, like hashing and digital signatures, to protect data and make sure only 

authorized transactions are recorded. Hashing changes transaction data into a fixed-size 

string of characters, creating a unique identifier that is crucial for keeping the blockchain's 

integrity. Digital signatures verify the origin and integrity of transactions, ensuring they are 

tamper-proof and confirmed by the rightful owner. 

Moreover, the decentralized nature of blockchain means there is no central authority 

controlling the network. Information is spread across many nodes, which enhances 

security and resistance to tampering. The immutability of blockchain ensures that once a 

transaction is recorded, it cannot be altered or deleted, making the stored information 

reliable and secure. This feature is especially important for financial transactions and 

sensitive data.  

As blockchain technology develops, several new trends are emerging that are shaping its 

future, as advances in consensus mechanisms are making blockchain systems more 



 

 

efficient. Another significant trend is the rise of Decentralized Finance (DeFi), which 

provides financial services through blockchain without needing traditional banks, making 

financial transactions more accessible and transparent. Additionally, blockchain is being 

combined with technologies like Artificial Intelligence (AI) and the Internet of Things (IoT), 

enhancing blockchain’s ability to analyze data and managing data from various devices. 

In summary, blockchain technology provides an innovative and secure way to store, verify, 

and transfer information and digital assets. By understanding the fundamental 

components and mechanics of blockchain, we can explore its numerous applications in 

sectors such as finance, healthcare, supply chain management, and more. 

 

Activities  

Activity 1. Video Tutorial: How Blockchain works 

Understanding the fundamentals of blockchain technology can be greatly enhanced 

through visual and auditory learning. In this activity, you will watch a video that provides a 

clear and comprehensive explanation of how blockchain works. The video is designed to 

break down complex concepts into easy- to-understand segments, making it accessible 

for everyone. 

Watch the following video on YouTube: 

https://www.youtube.com/watch?v=SSo_EIwHSd4  

This video tutorial offers a detailed explanation of the key components and principles of 

blockchain technology, including how blocks are created, validated, and linked together in 

a chain. It also covers the concept of decentralization, immutability, and security within the 

blockchain framework. 

 

Activity 2. Step-by-Step Tutorial: Exploring a blockchain explorer 

This tutorial will guide you through the process of using a blockchain explorer to view and 

understand blockchain transactions and blocks. Let’s learn how to use a blockchain 

explorer to view transactions and blocks! 

1. Open your web browser and go to a blockchain explorer website. For this tutorial, 

we will use https://www.blockchain.com/es/explorer.  

2. On the homepage, you will see a list of recent transactions. Click on any 

transaction to view more details. Look at the details such as the transaction ID, the 

amount sent, the sending and receiving addresses, and the transaction fee. 

3. Navigate to the section where you can view recent blocks. Click on a block to see 

more details. Check out the block height, the number of transactions included in 

the block, the block size, and the timestamp. 

4. Use the search bar at the top of the explorer to search for a specific transaction ID 

https://www.youtube.com/watch?v=SSo_EIwHSd4
https://www.blockchain.com/es/explorer


 

 

or blockchain address if you have one. 

 

Activity 3. Interactive quiz: Test your knowledge on blockchain fundamentals 

1. Which component of a blockchain stores a group of verified transactions? 

a. Node 

b. Block 

c. Chain 

d. Contract 

2. Nodes in a blockchain network are responsible for validating transactions. 

a. True 

b. False 

3. What is the purpose of a consensus mechanism in a blockchain? 

a. To control the network centrally 

b. To encrypt transaction data 

c. To delete old transactions 

d. To verify and validate transactions 

4. What ensures the immutability of a blockchain? 

a. Cryptographic hash links 

b. Central authority 

c. Smart contracts 

d. Transaction fees 

5. Smart contracts in blockchain automatically execute predefined conditions. 

a. True 

b. False 

 

Additional resources 

1. IBM’s article "What is Blockchain Technology?" 

This web page by IBM provides a comprehensive overview of blockchain 

technology, including how it works, its benefits, and its applications across various 

industries. It includes articles, videos, and case studies that offer a practical 

understanding of blockchain. 

Link: https://www.ibm.com/topics/blockchain 

2. Coursera course "Blockchain Basics" by University at Buffalo & The State 

University of New York This online course offers a structured introduction to 

blockchain technology, covering its fundamental concepts, components, and 

mechanisms. It includes video lectures, readings, and quizzes to reinforce 

learning. 

https://www.ibm.com/topics/blockchain


 

 

Link: https://www.coursera.org/learn/blockchain-basics 

3. "Blockchain Basics: A Non-Technical Introduction in 25 Steps" by Daniel 

Drescher 

This book breaks down blockchain technology into 25 concise steps, making it 

accessible to readers without a technical background. It covers key concepts, 

principles, and components of blockchain, providing a solid foundation for further 

exploration. 

More infomation: http://www.blockchain-basics.com/ 

 

Database vs. Blockchain 
To provide a comprehensive understanding of traditional databases and blockchain 

technology, their structural differences, control mechanisms, data integrity, security 

aspects, performance, scalability, and practical applications. The course aims to equip 

learners with the knowledge to make informed decisions on which technology to use 

based on specific needs and use cases. 

Skill to be developed: 

• Understanding the fundamental concepts of traditional databases and blockchain 

technology. 

• Identifying the structural and architectural differences between databases and 

blockchain. 

• Evaluating data integrity and security measures in databases and blockchain. 

• Applying the knowledge to real-world use cases and scenarios. 

• Making informed decisions on technology selection for various applications. 

Theory 

In today's rapidly evolving digital landscape, data management and security have 

become critical components of any successful organization. Traditional databases and 

blockchain technology are two prominent systems used for storing and managing data. 

Understanding the differences between these technologies is essential for 

entrepreneurs, developers, and business leaders to make informed decisions on which 

system best suits their needs. This section explores the theoretical underpinnings of 

traditional databases and blockchain technology, comparing their structures, control 

mechanisms, data integrity, security features, performance, and scalability. 

Structure and control:  

Traditional databases are typically centralized systems managed by a single entity that 

https://www.coursera.org/learn/blockchain-basics
http://www.blockchain-basics.com/


 

 

controls the data and its modifications. They use a structured format with tables, rows, 

and columns to organize data, allowing for complex queries and transactions. This 

centralized control ensures data consistency and simplifies the management of data 

access and permissions. 

In contrast, blockchain is a decentralized system where data is distributed across multiple 

nodes. Each node maintains a copy of the entire blockchain, and changes can only be 

made through a consensus mechanism, such as Proof of Work or Proof of Stake. This 

decentralized structure enhances transparency and security, as no single entity has 

control over the entire network, and any changes require agreement from a majority of 

the nodes. 

Data integrity and security: 

Traditional databases rely on ACID properties (Atomicity, Consistency, Isolation, 

Durability) to ensure data integrity. Security measures include authentication, 

authorization, and encryption to protect data from unauthorized access and breaches. 

However, they remain vulnerable to hacking and data manipulation due to their 

centralized nature. 

Blockchain, on the other hand, uses cryptographic hashing and consensus algorithms to 

provide robust data integrity and security. Each block in the blockchain contains a 

cryptographic hash of the previous block, ensuring the immutability of the data. Once 

data is recorded in the blockchain, it cannot be altered without altering all subsequent 

blocks, which requires consensus from the network. This makes blockchain highly 

resistant to fraud and tampering. 

Performance and scalability: 

Traditional databases generally offer superior performance for read and write operations 

due to their centralized nature, making them ideal for applications requiring high speed 

and low latency. They can scale vertically by upgrading hardware or horizontally by 

adding more servers to handle increasing loads. 

Blockchain's performance is typically slower due to the need for consensus among 

nodes, which can lead to latency in transaction processing. Scalability is also a challenge 

for blockchain, as the size of the blockchain grows with each new block added. However, 

solutions such as sharding (splitting the blockchain into smaller parts) and off-chain 

transactions (processing transactions outside the main blockchain) are being developed 

to improve scalability and performance. 

Use cases and applications: 

Traditional databases are suitable for a wide range of applications that require high 

performance, complex queries, and centralized control. Common use cases include 



 

 

enterprise resource planning (ERP) systems, customer relationship management (CRM) 

systems, e-commerce platforms, and financial services. 

Blockchain is ideal for applications that require enhanced security, transparency, and 

traceability. It is widely used in cryptocurrencies (e.g., Bitcoin, Ethereum), supply chain 

management, digital identity verification, and smart contracts. Blockchain's ability to 

provide a tamper-proof record of transactions makes it particularly valuable in industries 

where trust and data integrity are paramount. 

Both traditional databases and blockchain technology have their unique strengths and 

applications. Traditional databases excel in environments requiring high performance, 

complex queries, and centralized control. In contrast, blockchain offers unparalleled 

security, transparency, and decentralization, making it ideal for applications like financial 

transactions, supply chain management, and digital identity verification. By 

understanding the theoretical differences between these technologies, businesses can 

leverage the appropriate system to meet their specific needs and drive innovation in their 

respective fields. 

 

Activities 

Activity 1. Interactive Quiz: Test Your Knowledge on Database vs Blockchain 

1. What is a key characteristic of traditional databases? 

a. Decentralized control 

b. Immutable data 

c. Centralized control 

d. Consensus mechanisms 

2. In blockchain technology, what ensures data integrity and security? 

a. ACID properties 

b. CRUD operations 

c. Cryptographic hashing and consensus algorithms 

d. Load balancing 

3. Which of the following is a common use case for blockchain technology? 

a. Enterprise resource planning (ERP) 

b. Customer relationship management (CRM) 

c. Complex queries and transactions 

d. Digital identity verification 

4. How do traditional databases typically handle scalability? 

a. Through sharding 

b. Vertical and horizontal scaling 

c. Off-chain transactions 



 

 

d. Proof of Work (PoW) 

5. What is one advantage of using blockchain over traditional databases? 

a. Faster transaction speeds 

b. Lower latency 

c. Enhanced security and transparency  

d. Centralized control 

6. What is the purpose of consensus mechanisms in blockchain? 

a. To centralize control 

b. To ensure data consistency and integrity 

c. To perform complex queries 

d. To manage load balancing 

7. Which technology is best suited for applications requiring high speed and low 

latency? 

a. Blockchain 

b. Traditional databases 

c. Both A and B 

d. Neither A nor B 

8. What are the ACID properties in traditional databases? 

a. Atomicity, Consistency, Isolation, Durability  

b. Authentication, Confidentiality, Integrity, Durability  

c. Anonymity, Consensus, Integrity, Durability 

d. Atomicity, Confidentiality, Integrity, Decentralization 

 

Activity 2. Video: Blockchain VS. Traditional databases  

https://www.youtube.com/watch?v=jJLcyv-JU0w  

This video provides a comparative overview of blockchain technology and traditional 

databases. Watch the video and think about the main differences between blockchain 

and traditional databases. 

 

Activity 3. Short documentary: https://www.youtube.com/watch?v=OwnFf5oZil8  

Watch this short documentary offers an in-depth exploration of blockchain technology, 

including its origins, development, and practical applications. 

 

Additional resources 

1. Article in IBM Blog: What's the difference between a blockchain and a 

database? 

https://www.youtube.com/watch?v=jJLcyv-JU0w
https://www.youtube.com/watch?v=OwnFf5oZil8


 

 

This article discusses the primary differences between blockchain and traditional 

databases, focusing on the aspect of centralization. 

https://www.ibm.com/blog/whats-the-difference-between-a-blockchain-and-a-

database/  

2. Article in RichestSoft Blog: How is Blockchain Different from Traditional 

Database Models?  

This article provides an understanding of how blockchain is a distributed database 

that allows for transparent and secure data handling compared to traditional 

databases. 

https://richestsoft.com/blog/how-is-blockchain-different-from-traditional-

database-models/  

3. Book: Database Technology for Blockchain: Opportunities and Challenges 

Ahmed Nasir Khan, Muhammad Zunnurain Hussain, Summaira Nosheen, Qasim 

Hussain. 

This book discusses the opportunities and challenges of integrating blockchain 

technology with traditional database systems. It compares traditional databases 

to blockchain and explores the development and enforcement of blockchain-

grounded systems. 

https://www.researchgate.net/publication/375672730_Database_Technology_for

_Blockchain_Opportunities_and_Challenges_in_Database_Technology_for_Blo

ckchain  

 

Case study - Blockchain vs Traditional Databases 

In the realm of financial services and banking, data integrity, security, and transparency 

are paramount. Traditional databases have long been the backbone of banking 

operations, facilitating everything from transaction processing to customer relationship 

management. However, the advent of blockchain technology has introduced a paradigm 

shift, promising enhanced security, decentralization, and transparency. This case study 

examines how JPMorgan Chase, one of the largest financial institutions in the world, 

leveraged blockchain technology to address specific challenges and improve operational 

efficiency. 

JPMorgan Chase has been at the forefront of financial innovation. Faced with the 

limitations of traditional databases, such as centralization and vulnerability to 

cyberattacks, the bank explored blockchain as a solution. The key areas of focus were 

enhancing transaction security, improving transparency in financial transactions, and 

reducing operational costs.  

Implementation: 

1. Blockchain platform selection: JPMorgan Chase selected Quorum, an enterprise 

https://www.ibm.com/blog/whats-the-difference-between-a-blockchain-and-a-database/
https://www.ibm.com/blog/whats-the-difference-between-a-blockchain-and-a-database/
https://richestsoft.com/blog/how-is-blockchain-different-from-traditional-database-models/
https://richestsoft.com/blog/how-is-blockchain-different-from-traditional-database-models/
https://www.researchgate.net/publication/375672730_Database_Technology_for_Blockchain_Opportunities_and_Challenges_in_Database_Technology_for_Blockchain
https://www.researchgate.net/publication/375672730_Database_Technology_for_Blockchain_Opportunities_and_Challenges_in_Database_Technology_for_Blockchain
https://www.researchgate.net/publication/375672730_Database_Technology_for_Blockchain_Opportunities_and_Challenges_in_Database_Technology_for_Blockchain


 

 

focused version of the Ethereum blockchain, for its robust security features and 

support for private transactions. 

2. Integration process:  

a. Data migration: Critical data from traditional databases were carefully 

migrated to the blockchain, ensuring data integrity and minimizing 

disruptions. 

b. Smart contracts: Smart contracts were developed to automate and secure 

transaction processes, reducing the need for manual intervention and 

minimizing errors. 

c. Interoperability: Ensuring interoperability between the blockchain and 

existing banking systems was crucial. APIs and middleware solutions were 

used to facilitate seamless integration. 

Challenges: 

1. Regulatory compliance: Ensuring compliance with financial regulations was a 

major challenge. JPMorgan Chase worked closely with regulators to ensure that 

the blockchain implementation adhered to legal requirements. 

2. Scalability: While blockchain provided numerous benefits, scalability remained a 

concern. The bank invested in research and development to address scalability 

issues, ensuring the system could handle high transaction volumes. 

In conclusion, JPMorgan Chase's adoption of blockchain technology highlights the 

transformative potential of blockchain in the financial services sector. By addressing 

security, transparency, and cost challenges, blockchain has proven to be a viable 

alternative to traditional databases. This case study underscores the importance of 

strategic planning, regulatory compliance, and continuous innovation in successfully 

integrating blockchain into complex financial systems 

 

EU Blockchain Strategy 
To explore the European Union's comprehensive approach to adopting blockchain 

technology, focusing on enhancing public services, promoting innovation, and adhering 

to core European values such as sustainability, data protection, and interoperability. 

Skill to be developed: By the end of this module, learners will: 

• Understand the EU's strategic vision for blockchain technology. 

• Be aware of the EU's efforts to fund blockchain research and innovation. 

• Understand the significance of interoperability and cybersecurity in the EU's 

blockchain initiatives. 



 

 

• Gain insight into the EU's approach to skill development and community 

engagement in the blockchain space. 

Theory 

The European Union is committed to establishing itself as a global leader in blockchain 

technology, aiming to foster innovation and become a hub for significant platforms, 

applications, and companies. The EU's blockchain strategy encompasses a 

comprehensive framework that promotes legal certainty, supports interoperability, 

ensures cybersecurity, and emphasizes environmental sustainability. 

Here's a breakdown of how the EU is leading the charge in blockchain innovation and 

adoption: 

• Pan-European public services blockchain: The European Blockchain Partnership, 

consisting of all 27 EU countries, Norway, Liechtenstein, and the European 

Commission, is developing the European Blockchain Services Infrastructure 

(EBSI). This public blockchain infrastructure will eventually work with private 

sector platforms, enhancing the efficiency and security of public services. 

• Promoting legal certainty: The EU is developing a pro-innovation legal framework 

to provide clarity and certainty for blockchain applications. This includes 

regulations for digital assets, smart contracts, and anti- money laundering rules. 

The aim is to avoid legal fragmentation and create a unified approach across 

Europe. 

• Increasing funding for research and innovation: The EU supports blockchain 

research through grants and investments. The Horizon 2020 program provided 

€180 million from 2016-2019, and further funding is anticipated under Horizon 

Europe. Additionally, the new AI and blockchain investment fund invests in 

venture capital targeting startups and early-stage ventures in these fields. 

• Blockchain for sustainability: The EU supports using blockchain technology to 

foster sustainable economic development, address climate change, and support 

the European Green New Deal. This includes promoting blockchain solutions that 

enhance environmental sustainability. 

• Supporting interoperability and standards: Standards are crucial for blockchain's 

success, ensuring interoperability and ease of use. The EU actively participates 

in global blockchain standards bodies to set the right standards at the right time. 

Engagements with ISO, ETSI, CEN-CENELEC, IEEE, and others emphasize the 

EU's dedication to global collaboration in shaping blockchain standards. 

• Blockchain skills development: Digital skills are the cornerstone of Europe's 

future, and the EU invests in equipping its citizens with the necessary skills for 



 

 

blockchain technology. Initiatives focus on developing technical, business, legal, 

and organizational skills to nurture a thriving blockchain ecosystem in the region. 

The CHAISE project, funded by Erasmus+, addresses the demand for blockchain 

skills by developing strategic training solutions to tackle current and future skill 

shortages. 

• Community interaction: The EU fosters dialogue and collaboration with the private 

sector, academia, and the blockchain community. Initiatives like the International 

Association for Trusted Blockchain Applications (INATBA) and the European 

Blockchain Observatory and Forum serve as platforms for interaction, pooling 

expertise, and monitoring blockchain initiatives. 

The EU's blockchain strategy is a comprehensive effort to lead in blockchain technology 

innovation. By establishing a robust regulatory framework, promoting interoperability and 

cybersecurity, funding research and innovation, and emphasizing sustainability and skill 

development, the EU aims to create a thriving blockchain ecosystem that supports 

economic growth and enhances public services. This strategic approach positions the 

EU as a global leader in blockchain technology, driving forward a future where blockchain 

applications are integral to various sectors. 

 

Activities 

Activity 1. Deep knowledge about EU Blockchain strategy: Study on the EU 

Blockchain Growth   

Read this detailed study of the European Union’s blockchain strategy. The study will 

provide an overview of how the EU plans to support blockchain technology, focusing on 

key areas such as innovation, legal frameworks, and funding. 

• What are the main components of the EU’s blockchain strategy? 

• How does the EU plan to address challenges in blockchain adoption? 

• What role does funding play in the EU’s blockchain strategy? 

 

Activity 2. Strategy European Blockchain Observatory and Forum: EU Blockchain 

Observatory and Forum in a nutshell  

Watch this video that introduces the European Blockchain Observatory and Forum, an 

initiative designed to monitor and support blockchain developments across Europe. 

• What is the primary mission of the European Blockchain Observatory and Forum? 

• How does the forum contribute to blockchain innovation and adoption? 

 

Activity 3. TED Talk: How the blockchain will radically transform the economy 

https://chaise-blockchainskills.eu/wp-content/uploads/2022/12/CHAISE_WP4_D4.1.1_Study-on-the-EU-Blockchain-Growth-Strategy.pdf
https://chaise-blockchainskills.eu/wp-content/uploads/2022/12/CHAISE_WP4_D4.1.1_Study-on-the-EU-Blockchain-Growth-Strategy.pdf
https://www.youtube.com/watch?v=B73BBjFWqYM
https://www.youtube.com/watch?v=B73BBjFWqYM
https://www.ted.com/talks/bettina_warburg_how_the_blockchain_will_radically_transform_the_economy?subtitle=en&geo=es


 

 

In this activity, learners will watch a TED Talk that explores the transformative potential 

of blockchain technology on the global economy. 

• What are the key ways in which blockchain could transform the economy 

according to the TED Talk? 

• How do these insights relate to the EU’s blockchain strategy? 

 

Additional resources 

1. CHAISE Blockchain skills for Europe: The CHAISE Blockchain Skills online 

course  

2. EBSI: European Blockchain Services Infrastructure 

3. Legal certainty:  Legal and regulatory framework of blockchains and smart 

contracts 

4. Horizon/investing: Blockchain EU funded projects  

5. Blockchain and sustainability: Blockchain for climate action  

6. ISO TC 307: STRATEGIC BUSINESS PLAN ISO/TC 307 

7. European Blockchain Observatory and Forum: The blockchain training and 

education initiatives’ map 

 

 

Blockchain in Real Estate 
To explore the integration of blockchain technology in the real estate sector, examining 

how it enhances transparency, security, and efficiency in property transactions. 

Skill to be developed: Understanding the principles of blockchain, knowledge of smart 

contracts and their applications in real estate, and the ability to evaluate the benefits and 

challenges of using blockchain in property transactions. 

 

Theory 

The integration of blockchain technology into the real estate sector represents a 

groundbreaking advancement, poised to transform property transactions. By leveraging 

https://chaise-blockchainskills.eu/online-course-learners/
https://chaise-blockchainskills.eu/online-course-learners/
https://digital-strategy.ec.europa.eu/en/policies/european-blockchain-services-infrastructure
https://www.blockchain4europe.eu/wp-content/uploads/2021/05/report_legal_v1.0.pdf
https://www.blockchain4europe.eu/wp-content/uploads/2021/05/report_legal_v1.0.pdf
https://digital-strategy.ec.europa.eu/en/news/overview-eu-funded-blockchain-related-projects
https://digital-strategy.ec.europa.eu/en/policies/blockchain-climate-action
https://www.iso.org/committee/6266604.html?view=documents
https://blockchain-observatory.ec.europa.eu/education-and-training_en
https://blockchain-observatory.ec.europa.eu/education-and-training_en


 

 

the decentralized, transparent, and secure nature of blockchain, real estate transactions 

can become more efficient, transparent, and secure. This exploration aims to examine 

how blockchain technology, through the use of smart contracts, can enhance the real 

estate market by reducing fraud, streamlining processes, and providing a secure 

environment for property transactions. 

Blockchain is a decentralized ledger technology that records transactions across multiple 
computers in such a way that the registered transactions cannot be altered retroactively. 
This feature ensures transparency and security in real estate transactions. Each 
transaction is recorded in a block and linked to the previous block, forming an immutable 
chain. 

In real estate transactions, smart contracts play a crucial role. These are self-executing 
contracts with the terms of the agreement written into code. Smart contracts automate 
various processes, such as property transfers and rental agreements, by automatically 
executing transactions when predefined conditions are met. This reduces the need for 
intermediaries, streamlining the transaction process and reducing costs. For example, 
platforms like Propy use blockchain to handle property transactions, ensuring that each 
step, from listing to final sale, is securely recorded and verifiable. 

One of the significant challenges in real estate is the management of title records. 
Blockchain can provide a decentralized and tamper-proof registry for titles and ownership 
records, ensuring that all transactions are transparent and verifiable. This can significantly 
reduce the risk of fraud and disputes over property ownership. Countries like Sweden and 
Georgia have already started implementing blockchain-based land registries to streamline 
the process of recording property transactions and ownership. 

Blockchain also enables fractional ownership of real estate, allowing investors to purchase 
a fraction of a property rather than the entire asset. This democratizes real estate 
investment, making it more accessible to a broader range of investors. Platforms like 
RealT and Meridio facilitate fractional ownership and trading of real estate assets using 
blockchain technology, allowing for greater liquidity and accessibility in real estate 
investments. 

Moreover, blockchain can transform real estate financing by enabling peer-to-peer lending 
and crowdfunding. This allows property developers to raise funds directly from investors 
without relying on traditional financial institutions. Smart contracts can automate the 
distribution of returns and the repayment of loans, ensuring transparency and reducing 
the risk of fraud. Companies like Property Coin and Fundrise are exploring blockchain-
based real estate financing solutions. 

The adoption of blockchain technology in real estate offers several key benefits: enhanced 
transparency, increased security, efficiency and cost reduction, and greater accessibility. 
Every transaction is recorded on a public ledger, providing complete transparency and 
reducing the risk of fraud. Blockchain’s cryptographic security measures ensure that 
transaction data is secure and immutable. Automation of processes through smart 
contracts reduces the need for intermediaries, cutting costs and speeding up transactions. 



 

 

Blockchain enables fractional ownership and peer-to-peer financing, making real estate 
investment more accessible to a broader audience. 

Despite its potential, the integration of blockchain in real estate faces several challenges. 
Existing regulations may not be well-suited to blockchain-based transactions, requiring 
updates to legal frameworks. Scalability and interoperability are significant technical 
challenges that need to be addressed. There is a need for greater awareness and 
education among stakeholders to drive the adoption of blockchain in real estate. 

Blockchain technology holds the potential to revolutionize the real estate industry by 

enhancing transparency, security, and efficiency in property transactions. By providing a 

secure and transparent platform for recording and verifying transactions, blockchain can 

help reduce fraud, streamline processes, and facilitate cross-border deals. Addressing 

regulatory and technical challenges will be crucial for the successful implementation and 

widespread adoption of this technology in the real estate sector. 

Activities 

Activity 1. YouTube video, focusing on real estate market, and how many of its 

inefficiencies can be solved by blockchain technology. You can take a look at how smart 

contracts can make for a faster, easier, and more accessible real estate market. 

Link: https://www.youtube.com/watch?v=UCPJhWxD01w  

 

Activity 2. YouTube interview video with Propy CEO Natalia Karayaneva. Propy is a 

real estate transaction platform that empowers buyers, sellers, their agents, and escrow 

agents to close a traditional real estate deal entirely online. Innovative, blockchain-

enabled tech changes how you buy properties worldwide. 

Link: https://www.youtube.com/watch?v=xnqlyHSyf6A  

 

Activity 3. Interactive Quiz on Blockchain in Real Estate 

1. What is one of the main benefits of using blockchain for title management in real 

estate? 

a. It allows for manual updates of records by multiple parties. 

b. It enables storage of titles in physical locations. 

c. It provides a decentralized and tamper-proof registry for titles and 

ownership records. 

d. It requires intermediaries to verify each transaction. 

2. How does fractional ownership benefit real estate investors? 

a. It allows investors to purchase a fraction of a property, making 

investment more accessible. 

b. It limits the ability of investors to buy into high-value properties. 

c. It requires investors to purchase entire properties. 

https://www.youtube.com/watch?v=UCPJhWxD01w
https://www.youtube.com/watch?v=xnqlyHSyf6A


 

 

d. It eliminates the need for any legal agreements. 

3. In what way does blockchain improve the efficiency of real estate transactions? 

a. It requires multiple intermediaries to process each transaction. 

b. It delays the recording of transactions until verified by a third party. 

c. It automates processes through smart contracts, reducing 

transaction times and costs. 

d. It relies solely on paper records for transaction verification. 

4. What is a significant challenge facing the adoption of blockchain in real estate? 

a. There are no significant technical barriers. 

b. Existing regulations may not be well-suited to blockchain-based 

transactions. 

c. There is an oversupply of blockchain experts in the real estate sector. 

d. The technology is universally accepted without the need for further 

education. 

 

Additional resources 

1. Article: Blockchain Applications in Real Estate: Benefits and Impact 

This article discusses various applications of blockchain in real estate, including 

property tokenization, document management, and transaction automation. It 

highlights how blockchain can enhance transparency, security, and efficiency in 

real estate transactions. 

Link: https://pixelplex.io/blog/blockchain-applications-real-estate/  

2. Deloitte’s Research Report: Blockchain in Commercial Real Estate: The 

Future is Here 

Deloitte's report explores how blockchain can revolutionize commercial real estate 

transactions, including leasing, purchase, and sale processes. It discusses the 

benefits of increased security, transparency, and efficiency 

Link: https://www2.deloitte.com/content/dam/Deloitte/us/Documents/financial-

services/us-dcfs- blockchain-in-cre-the-future-is-here.pdf  

 

Blockchain in Supply Chain 
This module aims to provide learners with a basic understanding of how blockchain 

technology is transforming supply chain management by improving transparency, 

traceability and efficiency. First, the key challenges faced by traditional supply chains 

https://pixelplex.io/blog/blockchain-applications-real-estate/
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/financial-services/us-dcfs-%20blockchain-in-cre-the-future-is-here.pdf
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/financial-services/us-dcfs-%20blockchain-in-cre-the-future-is-here.pdf


 

 

(lack of transparency, data inefficiency, counterfeit risks, etc.) are highlighted in this 

module. Further, it demonstrates how blockchain technology can address these 

challenges. It showcases specific benefits of blockchain in supply chains, such as 

increased traceability of product movements, faster identification of contamination 

sources, improved data management and collaboration. 

Skill to be developed: This interactive module will explore how blockchain, a distributed 

ledger technology, is transforming supply chains. Learners will discover the benefits of 

blockchain, explore real- world applications, and gain insights into its prospective impact 

on supply chains. In order to achieve that, participants will be able to explain blockchain 

as a distributed ledger, emphasizing its core principles of decentralization, immutability, 

and transparency, which are relevant in the context of supply chain. 

Furthermore, learners will identify the benefits of applying blockchain in supply chains, 

such as streamlined data management through a single source of truth shared among 

multiple participants along the supply chain. This enhances traceability and real-time data 

of products, and increases security against fraud. In addition. participants will also 

understand the concepts of smart contracts, which is self-executing code stored on the 

blockchain, and explain their role in automating specific tasks within the supply chain 

process. 

 

Theory 

Modern supply chains are intricate networks that involve many parties across different 

countries. This complexity can lead to problems such as a lack of transparency, difficulty 

in tracing where products come from, and issues with counterfeit products. Blockchain 

technology, with its secure and unchangeable data storage, provides solutions to these 

problems. 

Traditional supply chains often face a number of challenges. One of the most common 

problems is that they involve multiple participants who don’t always work well together 

and use different IT systems. This makes it hard to streamline processes and quickly 

adapt to changes. Data is often isolated at different stages of the supply chain and within 

individual companies, leading to inconsistencies and making it difficult to obtain a holistic 

overview and up-to-date information on processes and products throughout the supply 

chain. 

Therefore, traditional methods often lack real-time visibility of the movement of goods 

throughout the supply chain. This can make it difficult to track inventory levels, identify 

delays or determine the cause of problems. In addition, lack of visibility and 

inconsistencies along the supply chain make inventory optimization an ongoing problem. 

The inaccurate forecasts or unexpected fluctuations in demand can lead to stock-outs or 

overstocks, both of which can be very costly. 



 

 

Last but not least, product fraud has increased and can lead to high revenue losses for 

the producers of the original product. Counterfeiting is therefore a major problem, 

especially for high-value goods. With conventional methods based on centralized 

systems, it is difficult to verify the authenticity of products. 

In contrast to traditional supply chain management systems, that often lack effective 

interactions due to solid systems, blockchain fosters a more collaborative environment 

by providing a single, secure platform for all participants to share data. Blockchain 

provides a shared ledger where all participants can access a secure and unchangeable 

record of every transaction. This increases transparency throughout the supply chain, 

from raw materials to finished products. 

With a shared ledger, companies can also achieve efficiencies that reduce costs, improve 

inventory management, and allocate resources better. At the same time, blockchains 

make it possible to transfer data between participants while maintaining the highest level 

of privacy and security. For example, such transfers between two participants must be 

possible without details being disclosed to other participants. 

Tracing the origin of a product in a complex supply chain can be challenging. But 

blockchain allows for every step of the journey to be documented on the shared ledger. 

This includes details like origin, processing methods, transportation details, and 

ownership changes. This enhanced traceability allows for faster identification of potential 

issues, such as product recalls due to contamination or counterfeit goods entering the 

system. 

Product counterfeiting costs companies billions every year, especially in the luxury 

segment, and limits consumer confidence. However, blockchain’s security makes it an 

effective solution against this practice and makes the introduction of counterfeit products 

more difficult. By verifying product information at every stage of the supply chain, 

blockchain ensures authenticity and strengthens consumer confidence in the origin and 

quality of purchased products. 

By using blockchain, companies can create more transparent and efficient supply chains. 

By leveraging this technology, supply chains can address multiple current issues and 

create a more efficient, transparent, and resilient system, to reduce data silos, system 

inconsistencies, and product counterfeiting. This results in greater customer trust, lower 

costs and a more sustainable business model. 

 

Activities 

Activity 1. Video: This resource on IBM Food Trust, a prominent blockchain platform, 

helps learners gain valuable insights into the transformative power of blockchain 

technology in the food supply chain and beyond. https://www.ibm.com/products/supply-

https://www.ibm.com/products/supply-chain-intelligence-suite/food-trust


 

 

chain-intelligence-suite/food-trust   

After browsing the IBM Food Trust website: 

• What are some of the key functionalities you discovered? 

• How could blockchain-based platforms such as IBM Food Trust be applied to 

other supply chains beyond the food industry? 

• What additional videos, whitepapers, and case studies does this website offer to 

delve deeper into the platform's applications and benefits? 
 

Activity 2. Document: This document dives into Corda, a prominent blockchain platform, 

which empowers supply chain management. It is a valuable source as it provides an 

explanation of the platform’s functionalities and benefits. https://r3.com/wp-

content/uploads/2022/09/US_268_Corda_for_Supply_Chain_FS_V5.pdf  

After reviewing the document: 

• What are some of the core functionalities of Corda that make it well-suited for 

supply chain management? 

• How does Corda address some of the challenges faced by traditional supply 

chains, as explained in the document? 

• Why do you think interoperability is an important feature for a blockchain platform 

like Corda and what can it interact with? 
 

Activity 3. Short Quiz: 

1. What is the term used for self-executing code stored on a blockchain that can 

automate specific tasks within a supply chain process? 

a. Digital signature 

b. Encrypted block 

c. Smart contract 

d. Asymmetric cryptography 

2. What is a major challenge faced by traditional supply chains that blockchain 

technology can help address? 

a. Streamlining marketing campaigns 

b. Managing customer loyalty programs 

c. Lack of real-time visibility into product movement 

d. Difficulty in handling online payments 

3. Which of the following is NOT a benefit of blockchain-based supply chains? 

a. Increased security against counterfeit products 

b. Improved efficiency in data management 

c. Faster identification of product contamination sources 

d. Automation of product design processes 

 

https://www.ibm.com/products/supply-chain-intelligence-suite/food-trust
https://r3.com/wp-content/uploads/2022/09/US_268_Corda_for_Supply_Chain_FS_V5.pdf
https://r3.com/wp-content/uploads/2022/09/US_268_Corda_for_Supply_Chain_FS_V5.pdf


 

 

Additional resources 

1. This YouTube video from Bloomberg Originals is valuable for learners as it 

clearly explains how blockchain technology can solve the major problems of 

traditional supply chains.  

https://www.youtube.com/watch?v=8Ee_OhLKv6E This 

After watching this video: 

a. What are specific benefits of blockchain technology mentioned in this 

video? 

b. Consider a specific product you are using regularly. How could blockchain 

improve the supply chain for this product based on what you learned in the 

video? 

c. Can you identify any potential challenges or limitations associated with 

implementing blockchain technology in supply chains. 

 

2. This article explores how Corda, a specific blockchain platform, can address 

challenges in traditional supply chains. This source is valuable for learners 

because it provides a clear explanation of Corda's benefits within this context.  

https://101blockchains.com/corda-supply-chain/  

After reading this article: 

a. Which are popular Corda supply chain projects and what is their focus? 

b. In which context is „trade finance” described in this article? Why is it 

relevant? 

c. Think about a hypothetical supply chain scenario (for example, timber 

industry or pharmaceutical supply chain) and explain how Corda could be 

implemented in this scenario? 

 

3. This case study by Hyperledger Foundation showcases how a company called 

Circulor leverages Hyperledger Fabric, a blockchain platform, to create "digital 

battery passports" that track the entire lifecycle of batteries, making it valuable for 

learners to understand a real-world application of blockchain technology 

facilitating sustainable supply chains.  

https://www.hyperledger.org/case-studies/materials-traceability-leader-circulor-

expands-hyperledger-fabric-based-solution-to-underpin-digital-battery-passports 

After reading the case study: 

a. What are key functionalities of the "digital battery passport" enabled by 

Hyperledger Fabric? 

b. The case study focuses on batteries, but the concept of digital passports 

can be applied to other materials. Can you identify other products or 

industries that could benefit from similar tracking systems using 

blockchain? 

c. How could the design of a digital passport for another product or material 

look like? What would be its functionalities and potential benefits? 
 

https://www.youtube.com/watch?v=8Ee_OhLKv6E
https://101blockchains.com/corda-supply-chain/
https://www.hyperledger.org/case-studies/materials-traceability-leader-circulor-expands-hyperledger-fabric-based-solution-to-underpin-digital-battery-passports
https://www.hyperledger.org/case-studies/materials-traceability-leader-circulor-expands-hyperledger-fabric-based-solution-to-underpin-digital-battery-passports


 

 

Case study - Walmart 

As an early experimenter and adopter of blockchain technology, Walmart has partnered 
with major food industry companies, for instance, Nestlé, Tyson Foods, and Unilever to 
explore blockchain for food tracking already back in 2017. As a result, this initiative can 
trace over 25 products including fruit, vegetables, meat, baby nourishment, from the stores 
back to farms in seconds. Thereby, IBM Food Trust network serves as technical 
infrastructure. For comprehensive tracking, for example, it requires leafy green suppliers 
to collect specific data including product IDs, lot and batch codes, purchase orders, as 
well as date and time of harvesting, processing, shipping, and receiving the product. 

A primary goal of Walmart's initiative is to enhance food safety. The focus is on tracking 
food products, particularly fresh ones, from farm to shops. Walmart aims to increase the 
transparency and accountability of the food supply chain in order to increase product 
quality, improve efficacy and, ultimately, increase customer safety and satisfaction. 

A blockchain platform tailored to Walmart’s needs allows secure and tamper-proof 
recording of data throughout the supply chain. Each participant in the supply chain, from 
farmers and processors to distributors and retailers, contributes with providing information 
to the blockchain about the product being processed. This data includes details like origin, 
processing methods, storage conditions, and transportation details about the product on 
its journey along the value chain. 

By leveraging the blockchain as a transparent single source of truth, Walmart gains real-
time visibility into the entire food journey. This allows Walmart to identify potential issues 
like contamination sources quickly and efficiently. In the critical event of a foodborne 
illness outbreak, the blockchain-based platform allows for faster and more targeted 
product recalls. This increases food quality and minimizes consumer risk. 

Walmart’s blockchain-based platform can offer several advantages. Firstly, consumers 
have greater confidence in the safety and quality of food, as they can easily and reliably 
track it themselves. In case of food complaints, the root cause of the problem can be 
identified faster. This also means that the relevant processes within the respective section 
of the supply chain can be improved in a more targeted and effective manner. For 
instance, the cooling system in a particular room of a storage could suffer from unregular 
electricity outages. More precise tracking of food can also reduce food waste, for example 
by reducing the amount of waste generated during product recalls because spoiled food 
can be identified more precisely. For instance, only fresh products which were located 
within the respective room for the time of the electricity outage is disposed. 

References and further information: https://www.hyperledger.org/case-studies/walmart-
case-study   

https://www.hyperledger.org/case-studies/walmart-case-study
https://www.hyperledger.org/case-studies/walmart-case-study
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