
5067 
Eur. Chem. Bull. 2023, 12(Special Issue 6), 5067-5074 

Semantic Framework & Technical Implementation Plan of CBDC in India                         Section A-Research paper 

 

 

 
 

                        Semantic Framework & Technical Implementation Plan of 

CBDC in India 

 

Dr. Anamika Bhargava, Associate Professor 

DAV Institute of Management, Faridabad 

Affiliated from M D University Rohtak (Haryana) 

Anamikab@rediffmail.com 
 

Abstract: CBDC is backed by a central bank and subject to regulation and oversight, 

whereas traditional currency is physical and guaranteed by a government, while digital 

currency is often decentralized and unregulated. Peer-to-peer transactions can be conducted 

securely and anonymously using digital currency, also referred to as crypto currency. Like 

many other nations, India has struggled with how to control digital currency within its 

boundaries. Although the creation of a CBDC might completely alter India's financial system, 

it also poses issues with privacy and government control. It would be interesting to observe 

how India adopts this new type of currency as the digital currency continues to gain 

popularity on a global scale. India's legal framework for digital currency is still being 

developed, and the RBI is being cautious in how it regulates it. The framework for digital 

money in India, including its present state, rules, and prospective ramifications, will be 

examined in this research study. 
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1. Introduction: CBDC stands for Central Bank Digital Currency, a digital form of fiat 

money issued by a nation's central bank. Digital currencies, such as CBDCs, are 

intended to be faster, safer, and more efficient than hard currencies. They are 

produced and supported by the central bank, which also ensures their value and acts 

as their ultimate issuer and circulator. CBDCs can be stored and exchanged 

electronically through a variety of channels, including mobile devices or computers, 

and can be used for transactions between people, companies, and organizations. By 

creating and using CBDCs, financial institutions are expected to become more 

effective and inclusive, transaction costs will decrease, financial transparency will 

improve, and criminal activity will be reduced. The financial system of India could be 

significantly impacted by CBDC. Faster and less expensive transactions as well as 

increased financial inclusion for people who are currently shut out of the traditional 

banking system are all made possible by a CBDC. However, there are also worries 

about how the government can abuse its authority by using a CBDC, particularly the 

capacity to watch over and regulate the financial dealings of its residents. Regarding 

the use of digital currency in the nation, the Reserve Bank of India (RBI) has taken a 

cautious approach. The RBI published a circular in April 2018 that forbade banks and 

other regulated organizations from doing business with people or organizations 

engaged in the trade of digital currencies. The RBI's circular was overturned by the 

Indian Supreme Court in March 2020, allowing for the use and trading of digital 

money in India. The RBI has been striving to create a legal framework for digital 

money since the Supreme Court's decision. A high-level committee was established 

by the RBI in January 2021 to research the potential of digital money and its effects 

on India. In July 2021, the committee recommended the creation and regulation of a 

central bank digital currency (CBDC) by the RBI. 

There are two main differences between CBDC and conventional currency: 
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1. Support: Unlike traditional money, which is supported by a nation's government, CBDC is 

supported by the central bank of that nation. In contrast, private businesses or organizations 

frequently provide backing for digital money. 

2. Issuer: CBDC is distributed by the central bank, governed and overseen similarly to 

conventional money. The regulation of digital currency is sometimes ambiguous or 

imprecise, and it is typically produced through decentralized networks or private 

organizations. 

3. Accessibility: CBDC was created with everyone, even those without access to 

conventional banking services, in mind. Digital currency is frequently only accessible to 

people with the necessary finances and technical know-how. 

4. Control: In addition to monitoring and tracing transactions in realtime, CBDC allows the 

central bank to control the money supply. While digital currency is frequently entirely 

anonymous and untraceable, the traditional currency is more challenging to follow. 

5. Stability: Because the CBDC is backed by the central bank, it is intended to have a 

constant value. Since market demand frequently determines the value of the digital currency, 

it can be very erratic. 

1.2. India Needs CBDC 

1. Financial Inclusion: A sizeable chunk of India's population lacks access to conventional 

banking services. CBDC can offer a more open financial system that promotes wider 

economic involvement. 

2. Effectiveness of the Payment System: CBDC can offer a more effective payment system 

that lowers transaction fees and speeds up payments. 

3. Monetary Policy: By giving the central bank more control over the money supply, CBDC 

can help it carry out monetary policy more successfully. 

1.3 Issues With India's Current Financial System 

1. Limited Access: The ability of many people and companies in India to engage in the 

formal economy is constrained by their lack of access to traditional financial services. 

2. High transaction costs: India's current payment systems can be pricey, particularly for 

minor transactions, which may deter people from using regulated financial services. 

3. Fragmented Payment Systems: Users may experience inefficiencies and difficulties as a 

result of India's payment systems, which are fragmented and offer a variety of services from 

various vendors. 

1.4 Potential CBDC Advantages in India 

1. Financial Inclusion: CBDC can offer a more open financial system that will enable more 

people and companies to engage in the economy. 

2. Lower Transaction Costs: CBDC can lower transaction costs, increasing the availability 

and affordability of formal financial services. 

3. Enhanced Efficiency: CBDC can offer a more effective payment mechanism, cutting down 

on transaction time and expense. 

4. Increased Transparency: CBDC can make transactions more transparent and traceable, 

lowering the risk of fraud and corruption. 

5. More Effective Implementation of Monetary Policy: CBDC can provide the central bank 

more control over the money supply, allowing for more effective monetary policy 

implementation. 

6. Greater Financial Stability: CBDC can strengthen the financial system's stability, lowering 

the likelihood of financial catastrophes. 

2. Measures Done By Indian Government ToInvestigate CBDC: 

1. The Reserve Bank of India (RBI) has established an interdepartmental panel to investigate 

the possible advantages and hazards of CBDC and has been investigating its viability since 

2018. 
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2. The RBI declared in January 2021 that it was developing a phased deployment strategy for 

CBDC and would be starting a pilot project to examine the viability of CBDC in a supervised 

setting. 

3. In 2021, the RBI established a High-Level Committee (HLC) to examine the legal, 

legislative, and regulatory foundations for CBDC in India. 

4. A commission to research the advantages and disadvantages of CBDC has also been 

constituted by the Ministry of Finance. 

2.1 Parties Involved In The CBDC's Implementation In India: 

1. The Reserve Bank of India (RBI) is the primary regulator and participant in India's CBDC 

implementation. 

2. The policy and legal framework for CBDC involves the Ministry of Finance as well. 

3. Other parties involved in the creation and implementation of CBDC infrastructure include 

banks, financial institutions, payment service providers, and technology firms. 

4. Other significant stakeholders include customers and companies who would deal with 

CBDC. 

5. Additional government ministries and organizations, such as the Ministry of Electronics 

and Information Technology (MeitY), the Insurance Regulatory and Development 

Authority (IRDA), and the Securities and Exchange Board of India (SEBI), may also play a 

role. 

The Indian government is working to examine the viability of CBDC and create a legislative 

and policy framework for its implementation. A pilot project to evaluate the viability of 

CBDC in a controlled environment is anticipated to be launched soon. The RBI is also 

working on a phased deployment approach. 

 

3. The Role Technologies Behind CBDC In India: The RBI has not yet revealed its chosen 

technology, which is still under consideration. However, it is anticipated that the CBDC will 

be built on a platform for distributed ledger technology (DLT), such as blockchain, which can 

offer a safe, open, and decentralized method for transaction recording. Blockchain technology 

can be extremely important in CBDC by offering a safe and transparent system for 

transaction recording. CBDC transactions can be recorded on a blockchain-based platform in 

a transparent and tamper-proof way, which can improve the effectiveness and security of the 

payment system. Blockchain technology can also offer a decentralized system that does not 

require middlemen, lowering transaction costs and accelerating transaction speed.Comparison 

between centralized and decentralized CBDC: 

A CBDC that is issued by a central authority, such as the central bank, and over which it has 

complete control in all aspects of issuance, distribution, and management is known as a 

centralized CBDC. A single authority may be in charge of a centralized CBDC that is issued 

from a centralized database. 

On the other side, decentralized CBDC is built on a decentralized system like blockchain 

technology, where the transactions are documented on a distributed ledger that is upheld by a 

network of computers. Due to the lack of a single point of failure or control, decentralized 

CBDC can offer improved transparency and security. 

The central bank's unique demands and objectives will determine whether to use centralized 

or decentralized CBDC. Compared to a decentralized system, a centralized CBDC might be 

simpler to construct and operate, but it might also be less secure and transparent. On the other 

hand, a decentralized CBDC might be more transparent and safe, but it might also need more 

complicated infrastructure and governance systems. 

4. Role of Information Technology (IT):The following are some ways that information 

technology (IT) can be utilized to facilitate the acceptance and use of digital currency in 

India. 
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1. Cryptographic Technology: Digital currencies like Bitcoin, Ethereum, etc. are built on 

the foundation of cryptographic technology. It is essential to the development and usage of 

cryptographic algorithms that are utilized in digital currency transactions. Additionally, it 

guarantees the safe storage of virtual currency in online wallets. 

2. Block Chain Technology: A distributed ledger technology called block chain enables safe 

and open transactions. IT can assist with developing block chain-based systems for digital 

currency trades, enabling secure and quick trades with transparency.Below are some of how 

IT can be used to facilitate the adoption and implementation of digital currency in India: 

3. Mobile Wallets: Digital currency transactions need the use of mobile wallets. It can aid in 

the development of mobile wallet programs that can be used to store virtual money and 

facilitate transactions. 

4. Payment Gateways: Payment gateways are essential for facilitating transactions involving 

digital money. IT can assist in the development of payment gateway solutions that can be 

integrated with platforms for digital currency, facilitating seamless and secure transactions. 

5. Analytics: Analytics may be used to examine digital currency usage in India, spot patterns 

and trends, and keep tabs on how it affects the country's economy. IT can assist in the 

development of data analytics solutions that can offer perceptions into the use of digital 

currency. 

6. Cyber security: For the safe and secure use of digital currency in India, cybersecurity is 

essential. IT can contribute to the creation of strong cybersecurity solutions that can shield 

digital currency platforms from online dangers. 

4.1 Computer Language& Algorithm Utilized in India's Deployment of Digital Money 

1. Bitcoin: C++ is the programming language used to implement Bitcoin, the most well- 

known digital money. Secure Hash Algorithm 256-bit (SHA-256), a cryptographic hash 

function that creates a fixed-length output from an input message, is the algorithm utilized by 

Bitcoin. 

2. Ethereum: Another well-known digital currency, Ethereum, implements itself using the 

Solidity programming language. Ethash, the method employed by Ethereum, is a memory- 

hard algorithm meant to be resistant to ASIC (Application-Specific Integrated Circuit) 

mining. 

3. Ripple: Java is the computer language used to build Ripple, a digital currency. The 

consensus algorithm employed by Ripple is known as the Ripple Protocol Consensus 

Algorithm (RPCA), and it enables the network to agree on the legitimacy of transactions. 

4. Cardano:It is a more recent cryptocurrency that implements itself using the Haskell 

programming language. The consensus process utilized by Cardano is known as the 

Ouroboros Proof of Stake (PoS) algorithm, which uses a PoS mechanism to agree on the 

legitimacy of transactions. 

Schematic of the CBDC in India: The Central Bank (the Government) is at the top of the 

hierarchy in this framework diagram. The Central Bank will be in charge of issuing and 

managing the CBDC. The digital wallet of the Central Bank will house the CBDC. 

In the CBDC ecosystem, the Commercial Banks and Payment System Providers (PSPs) will 

serve as middlemen. They will be crucial in India's implementation of the CBDC. They offer 

the infrastructure required to make it easier for customers to transfer CBDC between their 

digital wallets. It will provide its clients with digital wallets so they may store and use CBDC. 

For the issue and redemption of CBDC, the digital wallets will be connected to the central 

bank's digital wallet. Some of the PSPs that are most likely to be involved in the CBDC 

ecosystem in India include NPCI, Visa, Mastercard, Paytm, and PhonePe. 

1. National Payments Corporation of India (NPCI): NPCI is a governing body that 

oversees the management of several retail payment systems in India, including UPI, IMPS, 
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and NACH. Given its experience running payment systems, it is likely that NPCI will be 

involved in the implementation of CBDC in India. 

2. Visa and MasterCard: In India, these two international payment system providers are 

active. Given their significant experience in processing digital payments, they are expected to 

be active in the CBDC ecosystem in India. 
 

Fig.1:-Semantic Framework of CBDC Implementation in India 

 

3. Paytm:Paytm has a sizable user base and is a well-known supplier of digital payments in 

India. Paytm will probably be a part of the CBDC ecosystem in India given its experience 

running digital wallets and handling electronic payments. 

4. PhonePe: With a sizable user base, PhonePe is one of India's top digital payment service 

providers. Given its experience running digital wallets and processing payments online, 

PhonePe is probably going to be a part of the CBDC ecosystem in India. 

5. Legal and Regulatory Framework for CBDC in India: The RBI is working on a policy 

framework to direct the implementation of CBDC, and the legal and regulatory framework 

for CBDC in India is still under construction. A High-Level Committee (HLC) has been 

formed by the RBI to examine the policy, legal, and regulatory frameworks for CBDC in 

India. The HLC is tasked with evaluating CBDC's viability, highlighting its possible 

advantages and drawbacks, and suggesting a framework for its implementation.A High-Level 

Committee (HLC) has been formed by the RBI to examine the policy, legal, and regulatory 

frameworks for CBDC in India. The HLC is tasked with evaluating CBDC's viability, 

highlighting its possible advantages and drawbacks, and suggesting a framework for its 

implementation. 

5.1 India's CBDC Regulatory Environment: The RBI is in charge of creating and 

enforcing the country's legal and regulatory framework for CBDC. It is the primary 

regulatory body in that country. Recommendations for the operation of payment systems in 

India have already been released by the RBI, and it is expected that CBDC will get a similar 

set of recommendations. The Securities and Exchange Board of India (SEBI) and the 

Insurance Regulatory and Development Authority (IRDA) are two more regulatory agencies 

that might be involved in CBDC regulation.Recommendations for the operation of payment 

systems in India have already been released by the RBI, and it is expected that CBDC will get 

a similar set of recommendations. The Securities and Exchange Board of India (SEBI) and 

the Insurance Regulatory and Development Authority (IRDA) are two more regulatory 

agencies that might be involved in CBDC regulation. 
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The Reserve Bank of India's (RBI) part in CBDC implementation. Since it is in charge of 

managing and regulating the nation's payment system, the RBI is crucial to the 

implementation of CBDC in India. Since 2018, the RBI has been investigating the viability of 

CBDC and has formed an interdepartmental group to research the possible advantages and 

disadvantages of CBDC. A High-Level Committee (HLC) has also been established by the 

RBI to investigate the policy, legal, and regulatory frameworks for CBDC in India. 

The RBI is anticipated to play a significant role in the creation and implementation of the 

CBDC infrastructure, including the decision-making process for the technology platform, the 

issue and distribution of CBDC, and the oversight of CBDC transactional activities. The RBI 

would also be in charge of safeguarding the safety and integrity of the CBDC system and 

stopping illegal activities including the financing of terrorism and money laundering. 

6. The Economic Impact of CBDC: The Economic Impact of CBDC on the Indian 

Economy could be important in several ways. It may result in greater financial inclusion, 

lower transaction costs, and improved payment system effectiveness. Additionally, it can 

lessen the need for currency, which will increase the efficiency of monetary policy. 

Potential effects of CBDC on the Indian financial system: CBDC has the potential to 

significantly affect the Indian financial system by introducing a more secure and efficient 

payment mechanism that lessens the need for middlemen. Banks and other financial 

organizations may experience cost reductions as a result, which would ultimately benefit 

customers. CBDC can promote greater financial inclusion by offering an affordable, 

universal payment mechanism. Banks and other financial organizations may experience cost 

reductions as a result, which would ultimately benefit customers. CBDC can promote greater 

financial inclusion by offering an affordable, universal payment mechanism. 

Impact of CBDC on monetary policy: Since CBDC can provide the central bank more control 

over the money supply, it can have a big impact on monetary policy. The central bank can 

more directly affect the amount of money in the economy and more effectively adjust interest 

rates by issuing and managing CBDC. 

Impact of CBDC on Financial Inclusion: By offering a low-cost, universally accessible 

payment mechanism, CBDC can have a positive impact on financial inclusion. For people 

and small businesses who do not have easy access to standard banking services, this can be 

especially helpful. 

Impact of CBDC on cross-border transactions: By offering a more effective and secure 

payment mechanism that lessens reliance on intermediaries, CBDC can facilitate cross-border 

transactions. For companies and individuals doing cross-border transactions, this can result in 

cost savings and increase the effectiveness of the global financial system. To maintain 

interoperability and prevent regulatory arbitrage, central banks, and regulators would need to 

work together to adopt CBDC in various nations. To maintain interoperability and prevent 

regulatory arbitrage, the introduction of CBDC across many nations will necessitate 

coordination between central banks and regulators. 

7. Risks and Challenges of CBDC in India: 

1. Technology Infrastructure: CBDC implementation calls for a strong technological 

foundation that can manage large volumes of transactions while protecting user data privacy 

and security. 

2. Regulatory Framework: For CBDC to be successfully implemented in India, a thorough 

regulatory structure must be created that strikes a balance between the drug's advantages and 

its hazards. 

3. Public Acceptance: The success of CBDC largely depends on its public acceptance, and 

building trust in the system is critical. The public needs to understand the benefits and risks 

associated with CBDC to adopt it fully. 
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4. Interoperability: For cross-border transactions, CBDC systems from various nations must 

be able to communicate with one another. Coordination between several central banks and 

regulatory organizations is necessary for interoperability to be achieved. 

5. Cyber Security: CBDC systems are susceptible to online threats, therefore preserving the 

integrity and security of the system is essential to preserving public confidence in it. 

 
 

Risks connected to CBDC use in India: 

1. Operational Risks: The effectiveness and stability of CBDC systems can be negatively 

impacted by operational risks such as technology faults, mistakes, and operational problems. 

2. Risks to Financial Stability: By changing the way money moves through the economy 

and by lowering the demand for bank deposits, CBDC has the potential to have an adverse 

influence on the financial stability of the traditional banking system. 

3. Privacy Risks: Because CBDC transactions can be tracked, privacy and surveillance 

issues are raised. To keep the public's trust, the system must guarantee the security and 

privacy of user data. 

4. Risks Associated with Money Laundering and Terrorist Financing: CBDC systems 

may be exploited for illegal activities like money laundering and financing terrorism. To stop 

such acts, the system needs to have sufficient safeguards. 

5. Cyber Security Risks: CBDC systems are susceptible to online attacks, which can lead to 

money losses and reputational harm to the financial system. To reduce these threats, the 

system must have strong cyber security procedures in place. 

8.Conclusion and Future Outlook of CBDC in India: 

In conclusion, the introduction of CBDC in India has the potential to transform the payment 

system, advance financial inclusion, and boost the financial system's effectiveness. The 

Reserve Bank of India and the Indian government have taken several actions to investigate 

the potential for CBDC to be implemented in India. To guarantee that CBDC is successfully 

implemented, however, several risks and problems must be addressed. The adoption of 

CBDC also calls for the creation of a strong technological infrastructure that can manage high 

transaction volumes and guarantee the privacy and security of user data. Future economic and 

financial developments in India may be significantly influenced by CBDC. The Central Bank 

Digital Currency (CBDC) can significantly improve lives and change how people in India 

exchange and store money. 

The Reserve Bank of India and the authorities are actively investigating the adoption of 

CBDC in India, therefore the prospects for this substance are bright. A more effective and 

secure payment system that decreases the need for middlemen and increases financial 

inclusion can result from the introduction of CBDC. A thorough regulatory framework that 

strikes a balance between the advantages and hazards of CBDC is necessary for its successful 

implementation. Here are some potential advantages and the reach of CBDC in India: 

1. Financial Inclusion: CBDC can give India's unbanked people access to banking and 

financial services. Anyone with a smartphone can readily access CBDC, enabling financial 

inclusion and lowering reliance on cash. 

2. Lower Transaction Costs: CBDC can assist in lowering the transaction costs related to 

conventional banking and payment systems. Compared to typical transactions, CBDC 

transactions can be carried out more quickly, affordably, and securely. 

3. Greater Transparency: Since all transactions would be recorded on a distributed ledger, 

CBDC can increase the level of transparency in the financial system. Fraud will be decreased 

as a result, and compliance will increase. 
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4. Support For the Digital Economy: By facilitating quicker and more effective digital 

transactions, CBDC can support the Indian digital economy. The promotion of e-commerce 

and other digital enterprises may benefit from this. 

5. Improved Monetary Policy: By giving the Central Bank better control over the money 

supply, CBDC can contribute to an improvement in monetary policy. To help with more 

informed monetary policy decisions, CBDC can also offer real-time information on economic 

activity. 

6. Better Cross-Border Transactions: By offering a quicker, less expensive, and more 

secure way to send money across borders, CBDC can facilitate cross-border transactions. 
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