Detailed Background Note on
PKI Mutual Recognition Framework

Enhancing Trust and Security in Cross-Border Communication
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Introduction

PKI Mutual Recognition framework is a standardized approach to the cross-border use of digital
certificates for secure communication, especially using digital/electronic signatures. It allows
organizations and countries to recognize and trust each other's digital certificates, even if they are
issued by different Certificate Authorities (CAs). The framework enables interoperability between
different PKI systems, enhances trust and security, and reduces complexity and costs associated with
cross-border communication. The PKI Mutual Recognition framework specifies the technical and
policy requirements for certificate issuance and management, and it includes a mutual recognition
agreement between participating organizations or countries. The framework is increasingly important
as more organizations and countries rely on digital communication for their business and government
operations.

What is PKI?

Public Key Infrastructure (PKI)

Public Key Infrastructure (PKI) is a security framework that provides a secure way to exchange digital
information. It uses a pair of cryptographic keys, a public key and a private key, to encrypt and decrypt
information. The public key is shared with others to encrypt information, while the private key is kept
secret and used to decrypt the information. PKl is commonly used for secure communication over the
internet, such as online transactions and email communication. In a PKI system, digital certificates are
used to verify the identity of individuals or organizations and to ensure the integrity and confidentiality
of information. Digital certificates are issued by Certificate Authorities (CAs), which are trusted third-
party organizations that verify the identity of the certificate holder and issue the certificate.

Importance of PKI for secure communication

PKl is critical for secure communication because it provides a reliable way to authenticate the identity
of parties in a communication, ensure data confidentiality, and maintain data integrity. PKl is used to
establish trust between two parties that have not previously communicated, by verifying that they are
who they claim to be. Digital certificates, issued by trusted CAs, provide a means to verify the identity
of the certificate holder and ensure that the communication is secure. The use of digital certificates
also enables the use of encryption to protect the confidentiality of the data being transmitted, and
digital signatures to verify the authenticity of the message and ensure that it has not been tampered
with. PKI is particularly important for secure communication over the internet, where the risk of
interception and tampering is high. It is widely used for online transactions, e-commerce, and secure
email communication.

Indian adoption of PKI

India has a vast implementation of Digital signature ecosystem, on which the country’s Digital Public
Infrastructure relies up on. Digital signature establishes the ‘Remote Trust’, making the organizations
trust a digital transaction with zero human intervention. The transactions between the entities are
digitally signed (with a verified identity of the signer) making such transactions to be executed
instantaneously without any moderation or back end manual processing requirements. Such ‘Remote
Trust’ has enabled complete digitalization of several use cases like Tax Filings, e-Procurement, banking
among various other use cases. The new age use cases like Unified Payment Interface (UPI), Aadhaar
Authentications, and other Digital Public Infrastructure initiatives are able to perform the transaction
within a few seconds due to the remote trust established by a trusted digital signature at each stage
of the transaction.

This has been achieved by the way of setting up uniform regulations, standards, policies and
procedures by the Regulator, Controller of Certifying Authorities (CCA), MEITY. The system is
standardized and operated in an effective and trustable model, which has become a large use case of
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intra-country mutual recognition of PKI / Digital Certificates. With transparent ecosystem, there is
proactive adoption of PKI based digital certificates by the businesses and applications across the
country, with least intervention by the government / regulator.

What is Mutual Recognition?

Mutual Recognition of PKI

Mutual Recognition refers to a process in which two or more entities agree to recognize and accept
each other's standards, qualifications, or certifications. In the context of PKI, Mutual Recognition
means that two or more entities agree to accept and trust each other's digital certificates. Within a
country, these entities can be businesses and/or public/private organizations who trust each other
digital signatures when signed using the digital certificate issued under the National PKI Framework
of the country. In a cross-border use case, these entities have to be governments agreeing to accept
each other’s certificates issued under respective National PKI Framework.

This allows digital certificates issued by one CA to be recognized and accepted by another CA or the
Relying Party, even if they are located in different countries or regions. Mutual Recognition is
important because it enables cross-border communication and interoperability between different PKI
systems. It also enhances trust and security by ensuring that digital certificates issued by one CA are
trusted and accepted by other CAs, which helps to prevent fraudulent use of digital certificates.
Mutual Recognition agreements typically involve technical and policy requirements for certificate
issuance and management, and they are established through a formal agreement or framework.

Importance of Mutual Recognition in the context of PKI

Mutual Recognition is a critical component of PKI that enables secure and interoperable
communication between different parties and PKI systems. The importance of Mutual Recognition in
the context of PKI lies in its ability to enhance trust, security, and interoperability between different
PKI systems. Here are some specific reasons why Mutual Recognition is important:

e Facilitates Cross-Border Communication: Mutual Recognition enables secure communication
between parties located in different countries or regions. This is important for international
business, government, and other transactions that require secure communication across
borders.

e Promotes Interoperability: Mutual Recognition enables different PKI systems to interoperate
and recognize each other's digital certificates, which helps to reduce complexity and costs
associated with cross-border communication.

e Enhances Security: Mutual Recognition helps to prevent fraudulent use of digital certificates
by ensuring that certificates issued by one CA are trusted and accepted by other CAs. This
enhances security and reduces the risk of cyberattacks.

e Enables Compliance with Regulations: Many countries and regions have regulations that
require the use of digital certificates for secure communication. Mutual Recognition enables
compliance with these regulations by allowing digital certificates issued by one CA to be
recognized and accepted by other CAs.

e Supports Globalization: Mutual Recognition supports the trend of globalization by enabling
secure communication and transactions between parties located in different countries or
regions. This is important for businesses and governments that operate on a global scale.
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The Need for PKI Mutual Recognition framework

Challenges with cross-border PKI
Cross-border PKI communication poses several challenges that a PKI Mutual Recognition framework
can help to address. Here are some of the key challenges:

e lack of Interoperability: Different countries and regions may use different PKI systems, which
can result in a lack of interoperability between them. This can create barriers to cross-border
communication and make it difficult to exchange information securely.

e Complexity: Managing and administering multiple PKI systems can be complex and expensive,
especially for organizations that operate in multiple countries or regions.

e Trust: Digital certificates issued by one CA may not be trusted or recognized by another CA,
especially if they are located in different countries or regions. This can lead to a lack of trust
and security in cross-border communication.

e Compliance: Different countries and regions may have different regulations or requirements
for the use of digital certificates. This can make it difficult to ensure compliance with these
regulations when communicating across borders.

e Cybersecurity: Cross-border communication presents a higher risk of cyber-attacks, as
attackers may exploit vulnerabilities in different PKI systems or digital certificates.

A PKI Mutual Recognition framework can help to address these challenges by providing a standardized
approach to cross-border PKI communication. The framework specifies technical and policy
requirements for certificate issuance and management, and includes a mutual recognition agreement
between participating organizations or countries. This helps to enhance trust and security, reduce
complexity and costs, and enable compliance with regulations.

Need for a standardized approach to PKI Mutual Recognition

The need for a standardized approach to PKI Mutual Recognition arises from the challenges associated
with cross-border PKI communication. A standardized approach to PKI Mutual Recognition is
necessary to address the challenges associated with cross-border PKI communication and to enable
secure and interoperable communication between different parties and PKI systems. Here are some
specific reasons why a standardized approach is necessary:

e Interoperability: A standardized approach to PKI Mutual Recognition enables different PKI
systems to interoperate and recognize each other's digital certificates. This helps to reduce
complexity and costs associated with cross-border communication and enables seamless
communication between different parties.

e Trust: A standardized approach to PKI Mutual Recognition ensures that digital certificates
issued by one CA are trusted and accepted by other CAs. This helps to prevent fraudulent use
of digital certificates and enhances trust and security in cross-border communication.

e Compliance: A standardized approach to PKI Mutual Recognition helps to ensure compliance
with regulations and requirements for the use of digital certificates in different countries and
regions. This is important for businesses and governments that operate on a global scale.

o Cost-effectiveness: A standardized approach to PKI Mutual Recognition reduces the costs
associated with managing and administering multiple PKI systems. This is particularly
important for organizations that operate in multiple countries or regions.

e Cybersecurity: A standardized approach to PKI Mutual Recognition helps to reduce the risk of
cyber attacks by ensuring that digital certificates are issued and managed in a secure and
standardized manner.
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How does the PKI Mutual Recognition framework work?

Framework's components

The PKI Mutual Recognition framework consists of several components that work together to enable
secure and interoperable communication between different PKI systems. Here are the main
components of the framework:

e Technical Requirements: The framework specifies technical requirements for certificate
issuance and management, including key length, algorithm, and certificate revocation. These
technical requirements ensure that digital certificates are issued and managed in a secure and
standardized manner.

e Policy Requirements: The framework also specifies policy requirements for certificate
issuance and management, including identity verification and certificate renewal. These policy
requirements ensure that digital certificates are issued and managed in accordance with best
practices and standards.

e Mutual Recognition Agreement: The framework includes a mutual recognition agreement
between participating organizations or countries. This agreement specifies the terms and
conditions under which digital certificates issued by one CA will be recognized and accepted
by another CA.

e C(Certificate Authorities: The framework involves multiple Certificate Authorities (CAs) that
issue and manage digital certificates. These CAs are responsible for verifying the identity of
certificate holders and issuing digital certificates that are trusted and recognized by other CAs.
These CAs play a critical role in ensuring the security and integrity of the PKI system.

The components of the PKI Mutual Recognition framework work together to enable secure and
interoperable communication between different PKI systems, while ensuring that digital certificates
are issued and managed in a secure and standardized manner. The framework promotes trust and
security in cross-border communication and reduces the complexity and costs associated with
managing multiple PKI systems.

Overview of the mutual recognition process

The mutual recognition process is a critical part of the PKI Mutual Recognition framework. It enables
digital certificates issued by one CA to be recognized and accepted by another CA, even if they are
located in different countries or regions. Here is an overview of the mutual recognition process:

e C(Certificate Issuance: The process begins with a certificate holder requesting a digital certificate
from a Certificate Authority (CA). The CA verifies the identity of the certificate holder and
issues a digital certificate that contains the certificate holder's public key.

e C(Certificate Validation: When the certificate holder communicates with a party located in
another country or region, the receiving party's CA validates the digital certificate to ensure
that it was issued by a trusted CA and that it has not been revoked.

e Mutual Recognition: If the receiving party's CA trusts the issuing CA and the digital certificate
is valid, the receiving party's CA will recognize and accept the digital certificate. This enables
secure and interoperable communication between the two parties.

e C(Certificate Revocation: If a digital certificate is compromised or no longer needed, it can be
revoked by the issuing CA. The revocation is communicated to other CAs, which will then
update their certificate revocation lists (CRLs) to ensure that the revoked certificate is not
trusted or accepted.

The mutual recognition process is critical for enabling secure and interoperable communication
between different parties and PKIl systems. It enhances trust and security in cross-border
communication and helps to reduce the complexity and costs associated with managing multiple PKI
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systems. The process relies on a standardized approach to certificate issuance and management, and
on mutual recognition agreements between participating organizations or countries.

Benefits of the PKI Mutual Recognition framework

Enhanced trust and security
Enhanced trust and security is one of the key benefits of the PKI Mutual Recognition framework. Here
are some specific ways in which the framework enhances trust and security:

e Authentication: The PKI Mutual Recognition framework enables authentication of the identity
of parties in a communication, ensuring that they are who they claim to be. This helps to
prevent fraudulent use of digital certificates and promotes trust in cross-border
communication.

e Confidentiality: The framework enables encryption of data to protect its confidentiality during
transmission. This ensures that sensitive information cannot be intercepted or accessed by
unauthorized parties, enhancing the security of cross-border communication.

e Integrity: The framework enables the use of digital signatures to verify the authenticity of the
message and ensure that it has not been tampered with. This ensures the integrity of the data
being transmitted and helps to prevent cyberattacks.

e Trustworthiness: The PKI Mutual Recognition framework enhances the trustworthiness of
digital certificates by ensuring that they are issued and managed in a secure and standardized
manner. This promotes trust and security in cross-border communication and reduces the risk
of cyberattacks.

e Compliance: The framework helps organizations and governments to comply with regulations
and requirements for the use of digital certificates in different countries and regions. This
helps to enhance trust and security in cross-border communication and ensures that
organizations and governments operate within the legal framework.

This enhances trust and security in cross-border communication by ensuring that digital certificates
areissued and managed in a secure and standardized manner. The framework enables authentication,
confidentiality, and integrity of data, while promoting compliance with regulations and reducing the
risk of cyberattacks.

Reduced costs and complexity
Reduced costs and complexity is another key benefit of the PKI Mutual Recognition framework. Here
are some specific ways in which the framework reduces costs and complexity:

e Interoperability: The framework enables interoperability between different PKI systems,
reducing the complexity associated with managing multiple PKI systems. This helps to
streamline cross-border communication and reduces the costs associated with managing
multiple systems.

e Standardization: The framework provides a standardized approach to certificate issuance and
management, reducing the complexity associated with managing different certificate types
and policies. This helps to reduce costs and promote efficiency.

e Compliance: The framework helps organizations and governments to comply with regulations
and requirements for the use of digital certificates in different countries and regions. This
reduces the costs associated with managing compliance across multiple regions or countries.

e Reduced Administration: The framework helps to reduce administrative overhead by enabling
automatic recognition of digital certificates, reducing the need for manual intervention and
reducing the risk of errors.

o Simplified Security: The PKI Mutual Recognition framework simplifies security by providing a
standardized and secure approach to digital certificate issuance and management. This
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reduces the complexity associated with securing cross-border communication and reduces
the risk of cyberattacks.

This reduces costs and complexity by providing a standardized and interoperable approach to digital
certificate issuance and management. This helps to streamline cross-border communication, reduce
administrative overhead, and promote compliance with regulations, ultimately reducing the costs
associated with managing cross-border communication.

Increased interoperability
Increased interoperability is another key benefit of the PKI Mutual Recognition framework. Here are
some specific ways in which the framework increases interoperability:

e Standardization: The framework provides a standardized approach to certificate issuance and
management, enabling interoperability between different PKI systems. This promotes
seamless communication and reduces the complexity associated with managing different
certificate types and policies.

e Trust: The framework enables mutual recognition of digital certificates issued by different CAs,
promoting trust and security in cross-border communication. This enables parties to
communicate securely without having to manage multiple PKI systems.

e Global Reach: The PKI Mutual Recognition framework has a global reach, enabling secure
communication between parties located in different countries or regions. This enhances
interoperability and enables organizations and governments to operate on a global scale.

e Simplified Integration: The PKI Mutual Recognition framework simplifies integration by
enabling automatic recognition of digital certificates, reducing the need for manual
intervention and simplifying the integration process.

e Enhanced Efficiency: The PKI Mutual Recognition framework enhances efficiency by enabling
seamless communication between parties and reducing the complexity associated with
managing multiple PKI systems. This enhances interoperability and enables organizations and
governments to operate more efficiently.

This increases interoperability by providing a standardized and trusted approach to digital certificate
issuance and management. The framework enables global reach, simplifies integration, and enhances
efficiency, ultimately promoting seamless and secure cross-border communication.

Case studies

Implementations in various global organizations/countries
There are several examples of organizations and countries that have implemented the PKI Mutual
Recognition framework. Here are some of the notable examples:

e European Union:

o The European Union has implemented a Mutual Recognition framework for electronic
signatures and digital certificates. The framework enables recognition of digital
certificates issued by different Member States, promoting interoperability and
seamless communication across the EU.

o This has enabled seamless and secure cross-border communication between EU
Member States. The framework has promoted interoperability, reduced complexity
and costs associated with managing multiple PKI systems, and enhanced trust and
security in electronic communication.

e Asia-Pacific Economic Cooperation (APEC):

o APEChas implemented a Mutual Recognition framework for electronic signatures and

digital certificates. The framework enables recognition of digital certificates issued by
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different member economies, promoting interoperability and secure cross-border
communication.

o This has enabled secure and interoperable communication between member
economies. The framework has promoted cross-border e-commerce, reduced the
complexity of managing multiple PKI systems, and enhanced trust and security in
cross-border communication

e United States and Canada:

o The United States and Canada have implemented a Mutual Recognition Agreement
for electronic authentication and digital certificates. The agreement enables
recognition of digital certificates issued by different government agencies, promoting
interoperability and secure communication between the two countries.

o This has enabled secure and interoperable communication between the United States
and Canada. The agreement has reduced the complexity of managing multiple PKI
systems, enhanced trust and security in cross-border communication, and enabled
compliance with regulations and requirements for digital certificates.

e Japanese Bankers Association:

o The Japanese Bankers Association has implemented a Mutual Recognition framework
for digital certificates used in online banking. The framework enables recognition of
digital certificates issued by different banks, promoting interoperability and
enhancing trust and security in online banking.

o This has enabled secure and interoperable communication between different banks.
The framework has reduced the complexity of managing multiple PKI systems,
enhanced trust and security in online banking, and promoted compliance with
regulations and requirements for digital certificates.

These examples demonstrate the importance of the PKI Mutual Recognition framework in promoting
interoperability, trust, and security in cross-border communication. The framework enables
recognition of digital certificates issued by different organizations or countries, promoting seamless
communication and reducing the complexity associated with managing multiple PKI systems.

The experiences of organizations and countries that have implemented the PKI Mutual Recognition
framework have been positive. The framework has enabled secure and interoperable communication,
reduced the complexity of managing multiple PKI systems, enhanced trust and security in cross-border
communication, and promoted compliance with regulations and requirements for digital certificates.

Future of PKI Mutual Recognition framework

Potential for wider adoption
The PKI Mutual Recognition framework has great potential for wider adoption in the future. Here are
some of the reasons why:

o Globalization: As businesses and governments become increasingly globalized, the need for
secure and interoperable communication across borders continues to grow. The PKI Mutual
Recognition framework provides a standardized approach to cross-border communication
that can facilitate this process.

e Increased Cyber Threats: Cyber threats continue to increase in sophistication and frequency.
The PKI Mutual Recognition framework provides a trusted and secure approach to digital
certificate issuance and management that can help to reduce the risk of cyber attacks.

e Industry Standards: As industry standards continue to evolve, the PKI Mutual Recognition
framework provides a standardized approach to digital certificate issuance and management
that can help organizations and governments comply with these standards.

e Government Regulations: Governments around the world are increasingly implementing
regulations and requirements for the use of digital certificates. The PKI Mutual Recognition
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framework provides a framework for compliance with these regulations, reducing the
complexity and costs associated with managing compliance across multiple regions or
countries.

e Advancements in Technology: As advancements in technology continue to be made, the PKI
Mutual Recognition framework can continue to evolve and adapt to meet the changing needs
of businesses and governments.

This has the potential for wider adoption in the future, as the need for secure and interoperable
communication across borders continues to grow. The framework provides a standardized and trusted
approach to digital certificate issuance and management that can enhance trust and security in cross-
border communication, reduce complexity and costs, and promote compliance with regulations and
industry standards.

Evolution of the framework to meet changing needs
The PKI Mutual Recognition framework has evolved over time to meet changing needs and
technological advancements. Here are some of the ways in which the framework has evolved:

e Standardization: The framework has become more standardized over time, with the
development of technical and policy requirements that enable interoperability between
different PKI systems. This has reduced the complexity associated with managing multiple PKI
systems and has enhanced trust and security in cross-border communication.

e  Mutual Recognition Agreements: The framework has evolved to include mutual recognition
agreements between participating organizations or countries. These agreements specify the
terms and conditions under which digital certificates issued by one CA will be recognized and
accepted by another CA. This has promoted trust and security in cross-border communication
and has reduced the costs associated with managing multiple PKI system:s.

e Accreditation and Supervision: The framework has evolved to include Certification Authorities
(CAs) that are responsible for accrediting and supervising CAs to ensure compliance with
technical and policy requirements. This has enhanced the security and integrity of the PKI
system and has promoted trust and security in cross-border communication.

e New Technology: The framework has evolved to incorporate new technology, such as mobile
devices and cloud computing. This has enabled the framework to adapt to changing
technological trends and has facilitated secure and interoperable communication across
different platforms and devices.

e Compliance: The framework has evolved to include compliance with regulations and
requirements for the use of digital certificates in different countries and regions. This has
promoted compliance and has reduced the complexity and costs associated with managing
compliance across multiple regions or countries.

This has evolved over time to meet changing needs and technological advancements. The framework
has become more standardized, has incorporated mutual recognition agreements and accreditation
and supervision, has adapted to new technology, and has promoted compliance with regulations and
requirements. These advancements have enhanced trust and security in cross-border communication
and have reduced the complexity and costs associated with managing multiple PKI systems.

Conclusion

Summary of key points

In conclusion, the PKI Mutual Recognition framework provides a standardized and trusted approach
to digital certificate issuance and management, enabling secure and interoperable communication
between different organizations or countries. Here are the key points to summarize the presentation:
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e PKI (Public Key Infrastructure) is a critical technology that enables secure communication and
authentication of digital identities.

e Mutual Recognition is the process by which digital certificates issued by one CA are recognized
and accepted by another CA, promoting interoperability and reducing complexity.

e The PKI Mutual Recognition framework is important for enhancing trust and security in cross-
border communication, reducing costs and complexity, and increasing interoperability.

e The challenges with cross-border PKI include differences in policies, technical standards, and
legal frameworks, making it difficult to manage multiple PKI systems.

e The PKI Mutual Recognition framework provides a standardized approach to digital certificate
issuance and management, promoting interoperability and reducing the complexity of
managing multiple PKI systems.

e The framework has evolved over time to meet changing needs and technological
advancements, including standardization, mutual recognition agreements, accreditation and
supervision, adaptation to new technology, and compliance with regulations and
requirements.

e (Case studies demonstrate the benefits of the PKI Mutual Recognition framework, including
enhanced trust and security, reduced costs and complexity, and increased interoperability.

This is a critical technology for enabling secure and interoperable communication in today's globalized
world. By promoting trust and security, reducing complexity and costs, and increasing interoperability,
the framework provides a standardized and trusted approach to digital certificate issuance and
management that can benefit organizations and governments around the world.
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