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1. Introduction

Cryptographic technologies serve as fundamental security controls that protect sensitive
information, ensure data integrity, and enable secure communications across
organizational systems and networks. Cryptographic keys are the critical components that
determine the strength and effectiveness of cryptographic systems, making their proper
management essential for maintaining organizational security posture and regulatory
compliance.

The increasing reliance on digital systems, cloud services, mobile devices, and electronic
communications has significantly expanded the use of cryptographic technologies
throughout organizational operations. From securing data at rest and in transit to
enabling digital signatures and authentication mechanisms, cryptographic keys protect
some of the organization's most valuable and sensitive assets. However, weak key
management practices can render even the strongest cryptographic algorithms
ineffective, creating vulnerabilities that attackers can exploit to compromise
confidentiality, integrity, and availability of information.

By implementing this policy, the organization demonstrates its commitment to
maintaining robust cryptographic security that protects information assets, ensures
system integrity, and supports stakeholder confidence in the organization's ability to
handle sensitive information securely. The policy establishes systematic approaches to
key management that address both current threats and emerging risks while enabling
efficient and secure use of cryptographic technologies.

2. Purpose

The primary purpose of this Cryptographic Key Management Policy is to establish
comprehensive controls and management processes for all cryptographic keys used
within the organization. This policy aims to:

Protect Cryptographic Keys: Ensure the confidentiality, integrity, and availability of
cryptographic keys throughout their entire lifecycle from generation to destruction.

Maintain Cryptographic Effectiveness: Preserve the security strength of cryptographic
systems by implementing appropriate key management practices that prevent key
compromise and unauthorized access.

Enable Secure Operations: Provide secure and reliable cryptographic key management
capabilities that support business operations, system security, and data protection
requirements.

Ensure Regulatory Compliance: Meet applicable legal, regulatory, and contractual
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requirements related to cryptographic key management, data protection, and
information security.

Control Key Lifecycle: Implement systematic processes for managing cryptographic
keys through all lifecycle phases including generation, distribution, storage, usage,
rotation, and destruction.

Prevent Key Compromise: Establish controls and procedures that prevent
unauthorized access to, modification of, or disclosure of cryptographic keys.

Support Business Continuity: Ensure that cryptographic key management
supports business continuity and disaster recovery requirements through
appropriate backup, recovery, and redundancy mechanisms.

Facilitate Audit and Compliance: Maintain appropriate documentation, logging, and
audit trails to support compliance verification and security oversight activities.

3. Scope

This Cryptographic Key Management Policy applies to all cryptographic keys used by or
on behalf of the organization, including all systems, applications, personnel, and
processes involved in cryptographic key management activities. The policy
encompasses:

All Cryptographic Keys: Symmetric keys, asymmetric key pairs (public and private
keys), digital certificates, key encryption keys, data encryption keys, signing keys, and
any other cryptographic material used for security purposes.

All Key Types and Uses: Encryption keys for data protection, authentication keys
for identity verification, digital signature keys for non-repudiation, key exchange
keys for secure communications, and master keys for key hierarchy management.

All Systems and Applications: Information systems, databases, applications, network
devices, mobile devices, cloud services, and any other systems that use or manage
cryptographic keys.

All Environments: Production, development, testing, staging, and disaster recovery

environments that utilize cryptographic keys for security purposes.

All Personnel: Employees, contractors, consultants, administrators, and authorized
third parties who generate, access, use, or manage cryptographic keys.

All Key Management Activities: Key generation, distribution, installation, storage,
backup, rotation, renewal, revocation, recovery, and destruction activities.

Entire Key Lifecycle: From initial key generation and deployment through ongoing
management, maintenance, and eventual secure destruction or archival.
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This policy establishes minimum security requirements for cryptographic key
management. Specific detailed procedures and technical implementations will be
documented separately and referenced herein.

4. Policy Statements

This section outlines the mandatory principles and practices for managing
cryptographic keys, aligning with ISO/IEC 27001:2022 requirements. These statements
provide clear management direction and support for all key management activities.

4.1 General Principles for Key Management

All cryptographic key management activities must adhere to the following general
principles to ensure comprehensive protection and effective management:

Key Protection: Cryptographic keys must be protected with security controls
appropriate to their sensitivity and the value of the information they protect, ensuring
confidentiality, integrity, and availability throughout their lifecycle.

Separation of Duties: Key management activities must implement appropriate
separation of duties to prevent any single individual from having complete control
over critical key management processes.

Least Privilege: Access to cryptographic keys must be granted based on the principle of
least privilege, providing individuals and systems with only the minimum key access
necessary for their authorized functions.

Key Hierarchy: Cryptographic key management must implement appropriate key
hierarchies that separate key encryption keys from data encryption keys and provide
layered protection for critical keys.

Secure Generation: Cryptographic keys must be generated using approved
random number generators and cryptographic algorithms that provide
appropriate security strength for their intended use.

Lifecycle Management: Cryptographic keys must be managed throughout their
entire lifecycle with appropriate controls for each phase from generation to
destruction.

4.2 Key Generation and Creation
The organization shall implement secure key generation processes and controls:

Approved Algorithms: Cryptographic keys shall be generated using approved

Cryptographic algorithms and key sizes that provide appropriate security strength for
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their intended use and threat environment.

Random Number Generation: Key generation shall use approved random number
generators or hardware security modules that provide sufficient entropy and
randomness for cryptographic security.

Key Strength: Cryptographic key strength shall be appropriate to the sensitivity
of protected information and the expected threat environment, with regular
review and updates as cryptographic standards evolve.

Generation Environment: Key generation shall occur in secure environments with
appropriate physical and logical security controls to prevent unauthorized access or
compromise.

Generation Documentation: Key generation activities shall be documented with
appropriate records of algorithms used, key parameters, and responsible personnel.

4.3 Key Distribution and Installation

The organization shall establish secure key distribution and installation processes:

Secure Channels: Cryptographic keys shall be distributed using secure channels that
protect key confidentiality and integrity during transmission.

Authentication: Key distribution shall include appropriate authentication mechanisms
to verify the identity of key recipients and prevent unauthorized key access.

Installation Verification: Key installation shall be verified to ensure correct
implementation and functionality before keys are placed into operational use.

Distribution Records: Key distribution activities shall be documented with appropriate
records of recipients, distribution methods, and verification procedures.

Emergency Procedures: Emergency key distribution procedures shall be established
for critical situations while maintaining appropriate security controls.

4.4 Key Storage and Protection
The organization shall implement comprehensive key storage and protection controls:

Secure Storage: Cryptographic keys shall be stored using secure storage mechanisms that
protect against unauthorized access, modification, and disclosure.

Encryption: Stored cryptographic keys shall be encrypted using approved encryption
algorithms and key encryption keys that are managed separately from the protected
keys.

Access Controls: Key storage systems shall implement appropriate access controls,
authentication mechanisms, and authorization processes to limit key access to
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authorized personnel and systems.

Physical Security: Key storage facilities and systems shall implement appropriate
physical security controls to prevent unauthorized physical access to stored keys.

Backup and Recovery: Critical cryptographic keys shall be backed up securely with
appropriate recovery procedures to ensure availability during system failures or
disasters.

5. Roles and Responsibilities

5.1 Senior Management

Senior management is responsible for:

Providing leadership and commitment to cryptographic key management security
Allocating adequate resources for key management activities and infrastructure

Approving cryptographic key management policies and major architectural
decisions

Reviewing key management performance and security metrics

Ensuring integration of key management with business planning and risk
management

5.2 Chief Information Security Officer (CISO)
The CISO is responsible for:

Developing and maintaining cryptographic key management policies and
procedures

Overseeing key management architecture, standards, and implementation
Coordinating key management activities across the organization
Monitoring key management compliance and security performance

Reporting key management status and issues to senior management

5.3 Key Management Officer

The Key Management Officer is responsible for:

Managing day-to-day cryptographic key management operations



e Implementing key lifecycle management processes and procedures
e Coordinating key generation, distribution, and destruction activities
e Maintaining key management documentation and records

e Responding to key management incidents and emergencies

5.4 Cryptographic Administrators
Cryptographic administrators are responsible for:
e QOperating cryptographic key management systems and infrastructure
e Performing key generation, distribution, and installation activities
e Monitoring key management system performance and security
e Implementing key rotation, renewal, and revocation procedures

e Maintaining key management system configurations and updates

5.5 System Administrators
System administrators are responsible for:
e Implementing cryptographic key management requirements in their systems
e Ensuring proper integration of key management with system operations
e Monitoring system-level key usage and security events
e Supporting key management incident response and recovery activities

e Maintaining system documentation related to key management

5.6 Application Owners
Application owners are responsible for:
e |dentifying cryptographic key requirements for their applications
e Ensuring application compliance with key management policies
e Coordinating with key management teams for application key needs
e Monitoring application key usage and performance

e Reporting key management issues and requirements
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5.7 All Personnel

All personnel are responsible for:
e Following cryptographic key management policies and procedures
e Protecting assigned cryptographic keys and credentials
e Reporting suspected key management security incidents
e Participating in key management training and awareness programs

e Using cryptographic systems and keys appropriately and securely

6. Key Lifecycle Management
6.1 Key Generation Phase

Cryptographic key generation shall follow secure processes and standards:

Generation Requirements: Key generation shall use approved cryptographic
algorithms, key sizes, and parameters appropriate to the intended use and security
requirements.

Entropy Sources: Key generation shall use approved entropy sources and random
number generators that provide sufficient randomness for cryptographic security.

Generation Environment: Keys shall be generated in secure environments
with appropriate physical and logical security controls to prevent
compromise during generation.

Witness Procedures: Critical key generation activities shall include appropriate
witness procedures and dual control mechanisms to ensure integrity and prevent
unauthorized access.

Generation Records: Key generation shall be documented with appropriate records
including algorithms used, generation parameters, responsible personnel, and
verification procedures.

6.2 Key Distribution Phase
Cryptographic key distribution shall implement secure transmission and delivery:

Distribution Methods: Keys shall be distributed using secure methods appropriate to
the key type, sensitivity, and operational requirements.

Channel Security: Distribution channels shall provide appropriate confidentiality,
integrity, and authentication protections during key transmission.

Recipient Authentication: Key recipients shall be authenticated using approved
11



mechanisms before keys are distributed or installed.

Distribution Verification: Key distribution shall include verification procedures to
confirm successful and secure delivery to intended recipients.

Distribution Tracking: Key distribution activities shall be tracked and documented with
appropriate audit trails and accountability records.

6.3 Key Storage Phase
Cryptographic key storage shall implement comprehensive protection controls:

Storage Security: Keys shall be stored using secure storage mechanisms that protect
against unauthorized access, modification, and disclosure.

Storage Encryption: Stored keys shall be encrypted using approved algorithms and key
encryption keys that are managed separately from the protected keys.

Storage Access Controls: Key storage systems shall implement role-based access
controls and strong authentication mechanisms to limit access to authorized
personnel.

Storage Monitoring: Key storage activities shall be monitored and logged to detect
unauthorized access attempts and policy violations.

Storage Backup: Critical keys shall be backed up securely with appropriate protection
and recovery procedures.

6.4 Key Usage Phase
Cryptographic key usage shall be controlled and monitored:

Usage Authorization: Key usage shall be authorized based on business requirements
and security policies with appropriate approval processes.

Usage Monitoring: Key usage activities shall be monitored to detect unauthorized use,
policy violations, and security anomalies.

Usage Restrictions: Key usage shall be restricted to authorized purposes, systems, and
personnel based on established policies and procedures.

Usage Documentation: Key usage shall be documented with appropriate logs and audit
trails to support security oversight and compliance verification.

Performance Monitoring: Key usage performance shall be monitored to ensure
adequate system performance and identify potential issues.
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6.5 Key Rotation and Renewal
Cryptographic keys shall be rotated and renewed according to established schedules:

Rotation Requirements: Keys shall be rotated based on established schedules, usage
thresholds, or security events that may compromise key security.

Renewal Procedures: Key renewal shall follow established procedures that ensure
continuity of cryptographic protection during key transitions.

Transition Management: Key rotation and renewal shall be managed to minimize
service disruption while maintaining security throughout the transition process.

Old Key Management: Superseded keys shall be managed appropriately including
secure storage, controlled access, and eventual destruction according to retention
requirements.

Emergency Rotation: Emergency key rotation procedures shall be established for
situations requiring immediate key replacement due to suspected compromise.

6.6 Key Revocation and Destruction
Cryptographic keys shall be revoked and destroyed securely when no longer needed:

Revocation Procedures: Key revocation shall follow established procedures that
immediately prevent further use of compromised or obsolete keys.

Revocation Notification: Key revocation shall include appropriate notification to
affected systems and personnel to ensure immediate cessation of key use.

Destruction Methods: Key destruction shall use approved methods that ensure
complete and irreversible removal of key material from all storage locations.

Destruction Verification: Key destruction shall be verified and documented to confirm
complete removal and prevent unauthorized recovery.

Destruction Records: Key destruction activities shall be documented with appropriate
records including destruction methods, responsible personnel, and verification
procedures.

7. Key Management Infrastructure

7.1 Hardware Security Modules

Hardware Security Modules (HSMs) shall be used for critical key management functions:

HSM Requirements: HSMs shall meet appropriate security standards and certifications
for their intended use and security requirements.
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HSM Configuration: HSMs shall be configured securely with appropriate access
controls, authentication mechanisms, and security policies.

HSM Operations: HSM operations shall be controlled through established procedures
with appropriate separation of duties and dual control mechanisms.

HSM Monitoring: HSM activities shall be monitored and logged to detect unauthorized
access attempts and operational anomalies.

HSM Maintenance: HSMs shall be maintained with appropriate security updates,
patches, and configuration management procedures.

7.2 Key Management Systems
Key management systems shall provide comprehensive key lifecycle management:

System Architecture: Key management systems shall implement secure architectures
with appropriate separation of key management functions and security controls.

System Integration: Key management systems shall integrate securely with
organizational systems and applications while maintaining appropriate isolation and
access controls.

System Performance: Key management systems shall provide adequate performance
to support organizational requirements without compromising security.

System Availability: Key management systems shall implement appropriate
availability and redundancy mechanisms to ensure continuous key management
services.

System Security: Key management systems shall implement comprehensive security
controls including access controls, encryption, monitoring, and audit logging.

7.3 Certificate Management
Digital certificate management shall be integrated with key management processes:

Certificate Authority: Certificate authority operations shall be managed securely with
appropriate controls for certificate issuance, management, and revocation.

Certificate Lifecycle: Digital certificates shall be managed throughout their lifecycle
including issuance, renewal, revocation, and expiration.

Certificate Validation: Certificate validation processes shall be implemented to verify
certificate authenticity and validity before use.

Certificate Storage: Digital certificates shall be stored securely with appropriate
protection and access controls.
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Certificate Monitoring: Certificate status shall be monitored to ensure timely renewal
and prevent service disruptions due to certificate expiration.

8. Access Control and Authentication

8.1 Key Access Controls
Access to cryptographic keys shall be strictly controlled:

Role-Based Access: Key access shall be granted based on job roles and responsibilities
using the principle of least privilege.

Access Authorization: Key access requests shall be approved through established
authorization processes based on business requirements and security policies.

Access Authentication: Key access shall require strong authentication using approved
authentication mechanisms and, where appropriate, multi-factor authentication.

Access Monitoring: Key access activities shall be monitored and logged to detect
unauthorized access attempts and policy violations.

Access Reviews: Key access permissions shall be reviewed regularly to ensure
continued appropriateness and business need.

8.2 Administrative Controls
Key management administrative functions shall implement enhanced controls:

Dual Control: Critical key management operations shall require dual control with two
authorized individuals participating in the process.

Separation of Duties: Key management duties shall be separated to prevent any single
individual from having complete control over critical key management processes.

Administrative Authentication: Administrative access to key management systems shall
require enhanced authentication and authorization procedures.

Administrative Monitoring: Administrative activities shall be monitored and logged
with enhanced detail to support accountability and audit requirements.

Administrative Reviews: Administrative access and activities shall be reviewed
regularly by management and audit functions.

8.3 Emergency Access
Emergency access to cryptographic keys shall be controlled and managed:

Emergency Procedures: Emergency access procedures shall be established for critical
15



situations while maintaining appropriate security controls and accountability.

Emergency Authorization: Emergency access shall require appropriate authorization
from designated management personnel or emergency response teams.

Emergency Documentation: Emergency access activities shall be documented with
detailed records of circumstances, actions taken, and responsible personnel.

Emergency Review: Emergency access activities shall be reviewed promptly after the
emergency to assess appropriateness and identify process improvements.

Emergency Testing: Emergency access procedures shall be tested regularly to ensure
effectiveness and readiness.

9. Monitoring and Audit

9.1 Key Management Monitoring
Key management activities shall be comprehensively monitored:

Activity Logging: All key management activities shall be logged with appropriate detail
for security oversight and audit purposes.

Real-Time Monitoring: Critical key management activities shall be monitored in real-
time for security threats and policy violations.

Anomaly Detection: Key management monitoring systems shall detect and alert on
unusual or suspicious activities.

Performance Monitoring: Key management system performance shall be monitored to
ensure availability and identify potential issues.

Compliance Monitoring: Key management activities shall be monitored for
compliance with policies, procedures, and regulatory requirements.

9.2 Audit and Review
Key management shall be subject to regular audit and review:

Internal Audits: Internal audits of key management processes and controls shall be
conducted regularly according to established audit schedules.

External Audits: External audits shall be conducted periodically to provide independent
assessment of key management security and compliance.

Management Reviews: Key management performance and security shall be reviewed
regularly by management as part of security oversight activities.

Compliance Reviews: Key management compliance with applicable regulations and
16



standards shall be reviewed and verified regularly.

Continuous Improvement: Audit and review results shall be used to identify and
implement improvements to key management processes and controls.

9.3 Incident Response
Key management security incidents shall be responded to promptly:

Incident Detection: Key management security incidents shall be detected through
monitoring systems, user reports, and audit activities.

Incident Classification: Key management incidents shall be classified based on severity,
impact, and type to determine appropriate response procedures.

Incident Response: Key management incidents shall be responded to according to
established incident response procedures with appropriate containment and recovery
actions.

Incident Investigation: Key management incidents shall be investigated to determine
root causes, impact, and appropriate remediation measures.

Incident Documentation: Key management incidents shall be documented with
appropriate detail for analysis, reporting, and lessons learned.

10. Compliance and Standards

10.1 Regulatory Compliance
Key management shall comply with applicable regulatory requirements:

Data Protection Laws: Key management shall comply with applicable data protection
and privacy regulations including encryption and key management requirements.

Industry Standards: Key management shall meet applicable industry-specific
regulations and standards for cryptographic protection.

Contractual Obligations: Key management shall comply with contractual obligations
and service level agreements with customers and partners.

Export Controls: Cryptographic key management shall comply with applicable export
control regulations and restrictions.

Record Keeping: Key management activities shall maintain appropriate records to
demonstrate regulatory compliance.
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10.2 Standards Compliance
Key management shall comply with applicable technical standards:

Cryptographic Standards: Key management shall implement approved cryptographic
algorithms and standards from recognized standards bodies.

Key Management Standards: Key management processes shall follow established key
management standards and best practices.

Security Standards: Key management shall comply with applicable information
security standards and frameworks.

Interoperability Standards: Key management shall support appropriate interoperability
standards to enable secure integration with external systems.

Certification Requirements: Key management systems and processes shall meet
applicable certification requirements and standards.

10.3 Compliance Verification

Key management compliance shall be verified regularly:

Compliance Testing: Key management controls shall be tested regularly to verify
compliance with policies, procedures, and standards.

Compliance Reporting: Key management compliance status shall be reported regularly
to management and relevant stakeholders.

Compliance Documentation: Key management compliance shall be documented with
appropriate evidence and records.

Compliance Improvement: Compliance gaps and issues shall be addressed through
appropriate corrective actions and process improvements.

Third-Party Verification: Independent third-party verification of key management
compliance shall be conducted periodically.

11. Training and Awareness

11.1 Personnel Training
Comprehensive training shall be provided for personnel involved in key management:

Role-Based Training: Training shall be tailored to specific roles and responsibilities
related to cryptographic key management.

Technical Training: Technical personnel shall receive specialized training in key
management systems, procedures, and technologies.
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Security Awareness: General security awareness training shall include cryptographic
key management topics relevant to all personnel.

Compliance Training: Personnel shall receive training in applicable regulatory and
contractual requirements for key management.

Incident Response Training: Personnel involved in incident response shall receive
training on key management incident procedures.

11.2 Competency Management
Key management competencies shall be managed systematically:

Competency Requirements: Key management competency requirements shall be
established for different roles and responsibilities.

Skills Assessment: Personnel skills and competencies shall be assessed regularly to
identify training needs and competency gaps.

Professional Development: Opportunities for professional development shall be
provided to enhance key management capabilities.

Certification Support: Relevant professional certifications shall be encouraged and
supported by personnel with key management responsibilities.

Knowledge Management: Knowledge transfer processes shall ensure continuity of key
management expertise.

12. Definitions

Asymmetric Cryptography: A cryptographic system that uses pairs of keys: public keys
and private keys, where the public key can be distributed widely while the private key is
kept secret.

Certificate Authority (CA): A trusted entity that issues digital certificates and manages
the public key infrastructure for an organization or community.

Cryptographic Key: A piece of information that determines the functional output of a
cryptographic algorithm and controls the encryption and decryption process.

Data Encryption Key (DEK): A cryptographic key used to encrypt and decrypt data
directly.

Digital Certificate: An electronic document that uses a digital signature to bind a

public key with an identity.

Dual Control: A security principle that requires two authorized individuals to be
19



present and to act together to complete sensitive operations.

Entropy: A measure of randomness or unpredictability in a system, crucial for
generating secure cryptographic keys.

Hardware Security Module (HSM): A dedicated cryptographic device designed to
securely generate, store, and manage cryptographic keys.

Key Encryption Key (KEK): A cryptographic key used to encrypt other keys, typically
used in key hierarchy systems.

Key Escrow: The practice of storing cryptographic keys with a trusted third party to
enable authorized access when needed.

Key Hierarchy: A structure of cryptographic keys where higher-level keys protect
lower- level keys in a layered security approach.

Key Lifecycle: The complete process of managing a cryptographic key from generation
through destruction.

Key Rotation: The process of replacing cryptographic keys with new keys on a regular
schedule or when compromise is suspected.

Public Key Infrastructure (PKI): A framework that manages digital keys and certificates
for secure communication and authentication.

Random Number Generator (RNG): A device or algorithm that produces a sequence of
numbers that lack any pattern and are statistically random.

Separation of Duties: A security principle that divides critical functions among multiple
people to prevent fraud and errors.

Symmetric Cryptography: A cryptographic system where the same key is used for both
encryption and decryption operations.

Trust Store: A repository of trusted digital certificates used to verify the authenticity of
other certificates and keys.
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