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Case Studies on Cryptography and 

Security 
1. Secure Inter-branch Payment Transactions 

Background: 

In the context of financial institutions, secure inter-branch payment transactions are critical for ensuring 

that monetary transfers between different branches of a bank, or even different banks, are protected from 

fraud, hacking, and unauthorized access. The application of cryptography and security protocols is 

crucial to ensure the confidentiality, integrity, and authenticity of these transactions. 

 

Case Study 1: Use of Public Key Infrastructure (PKI) in Secure Inter-Branch Payments 

Overview: A leading global bank wanted to enhance the security of its inter-branch payment system that 

facilitated transactions between branches located in different countries. The bank had to ensure that 

sensitive payment data such as account numbers, payment amounts, and customer details were protected 

from fraud, tampering, and interception during transmission across insecure networks. 

Solution: 

 PKI and Digital Certificates: The bank implemented a Public Key Infrastructure (PKI) 

system to establish trust between the branches. Each branch was issued a unique digital 

certificate. 

 Digital Signatures: To prevent transaction tampering, each payment was digitally signed using 

the private key of the originating branch. The receiving branch would use the corresponding 

public key to verify the authenticity of the transaction. 

 End-to-End Encryption: All transaction data was encrypted using RSA (Rivest-Shamir-

Adleman) encryption during transmission. This ensured that even if the data was intercepted, it 

could not be read without the appropriate private key. 

 Secure Socket Layer (SSL)/Transport Layer Security (TLS): SSL/TLS protocols were 

implemented to protect the data during transmission across the Internet, ensuring a secure 

channel between branches. 

Outcome: 

 Enhanced security of transactions. 

 Improved trust between branches and clients. 

 Strong encryption protected data from being intercepted by cybercriminals. 

 Reduced risk of fraud and tampering during cross-branch payments. 

Key Cryptographic Techniques Used: 

 RSA Encryption (for securing payment data) 

 Digital Signatures (for authenticity and integrity) 

 PKI (for managing public/private key pairs) 

 SSL/TLS (for secure data transmission) 



2  

 

Case Study 2: Blockchain Technology for Cross-Border Payments 

Overview: A multinational corporation needed to streamline and secure its cross-border payments 

between its branches located in different countries. The existing interbank payment system was slow, 

expensive, and prone to fraud. They sought a solution that could reduce transaction costs, improve 

speed, and enhance security for both internal and external payments. 

Solution: 

 Blockchain for Inter-Branch Transactions: The corporation adopted blockchain technology 

to secure and streamline payments between branches. The blockchain provided a decentralized 

ledger that recorded each payment transaction in a tamper-proof manner. 

 Cryptographic Hashing: Blockchain uses cryptographic hashing (e.g., SHA-256) to ensure 

the integrity of each transaction. Each payment was hashed and added to the blockchain as a 

new block, making it immutable. 

 Smart Contracts: Smart contracts were deployed on the blockchain to automate payment 

processing and enforce payment conditions automatically once predefined criteria were met. 

 Digital Wallets & Private Keys: Each branch was assigned a digital wallet containing a 

private key. Payments were initiated by digitally signing them with the wallet’s private key, 

ensuring secure authorization. 

 Consensus Mechanism: The blockchain network used a proof-of-work (PoW) consensus 

mechanism to validate transactions and ensure that only legitimate payments were added to the 

ledger. 

Outcome: 

 Increased Speed: Payments between branches were completed within seconds, rather than 

days, as there was no need for intermediaries. 

 Lower Transaction Costs: Blockchain eliminated intermediaries such as clearinghouses, 

reducing fees associated with cross-border payments. 

 Enhanced Security: Cryptographic techniques such as digital signatures and hashing ensured 

the authenticity, integrity, and non-repudiation of payments. 

 Transparency: All payment transactions were visible on the blockchain, providing an auditable 

and transparent record. 

Key Cryptographic Techniques Used: 

 Cryptographic Hashing (SHA-256) 
 Digital Signatures (for authorization) 

 Blockchain Technology (for decentralization and security) 

 Smart Contracts (for automation) 

 

Case Study 3: Secure Payment Gateways for Bank Branches Using SSL/TLS and 

Symmetric Encryption 

Overview: A regional bank was experiencing issues with security breaches and fraud in their inter-

branch payment system. The system involved sending payment requests and authorizations over the 

Internet. As the system was not secure enough, sensitive payment information was vulnerable to 

interception. 

Solution: 
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 SSL/TLS for Secure Communication: The bank implemented SSL/TLS encryption for all 

payment data transmitted over the Internet. This ensured a secure communication channel 

between branches. 

 AES Encryption for Payment Data: The bank employed Advanced Encryption Standard 

(AES), a symmetric key encryption algorithm, to encrypt payment data. AES ensured that even 

if data was intercepted, it could not be decrypted without the correct key. 

 Tokenization: Sensitive payment details such as credit card numbers and account numbers were 

tokenized. Tokenization replaced sensitive data with random, non-sensitive tokens, reducing the 

risk of fraud. 

 Two-Factor Authentication (2FA): To enhance the security of the authorization process, the 

bank introduced 2FA for employees initiating or authorizing payments. This involved both a 

password and a one-time PIN sent to a secure device. 

Outcome: 

 Data Security: All payment data was securely transmitted and stored, reducing the risk of 

interception. 

 Fraud Prevention: Tokenization minimized the exposure of sensitive data. 

 Improved User Authentication: 2FA provided an additional layer of protection against 

unauthorized access. 

Key Cryptographic Techniques Used: 

 AES Encryption (for encrypting payment data) 

 SSL/TLS (for secure transmission) 

 Tokenization (for protecting sensitive data) 

 Two-Factor Authentication (2FA) (for user authentication) 

 


