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ABSTRACT
Cloud computing has transformed modern business operations by providing
scalable infrastructure, cost efficiency, flexibility, and faster digital innovation.
Organizations across sectors increasingly rely on public, private, and hybrid
cloud environments for hosting applications, storing data, and delivering
services. However, the growing adoption of cloud platforms has also introduced
complex cyber risks related to data breaches, misconfigurations, insider threats,
insecure APIs, compliance failures, and service disruptions. Traditional
cybersecurity controls designed for on-premise systems are often inadequate in
cloud ecosystems. Therefore, effective cyber risk management has become
essential for securing cloud computing environments. This paper examines the
concept of cyber risk management in cloud computing, major threats, risk
assessment models, governance strategies, technical safeguards, regulatory
concerns, and future trends. The study concludes that a proactive and layered
risk management approach is necessary for ensuring trust, resilience, and

sustainable cloud adoption.
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INTRODUCTION

Cloud computing has emerged as one of the most significant technological advancements of
the digital era. It enables organizations to access computing resources such as servers, storage,
databases, software, and analytics through the internet on an on-demand basis. Businesses
increasingly adopt cloud platforms to reduce infrastructure costs, improve scalability, and
accelerate innovation. Start-ups use cloud services to launch rapidly without large capital
investment, while established enterprises migrate legacy systems to modern cloud ecosystems.
Cloud deployment models include public cloud, private cloud, hybrid cloud, and multi-cloud
strategies. Service models such as Infrastructure-as-a-Service (IaaS), Platform-as-a-Service
(PaaS), and Software-as-a-Service (SaaS) offer flexible options for different business needs.
Despite these advantages, cloud environments also introduce a new set of cybersecurity

challenges.

Sensitive business data may reside outside traditional corporate boundaries. Shared
responsibility between cloud providers and customers can create confusion regarding security
duties. Misconfigured storage buckets, weak access controls, insecure APIs, ransomware
attacks, account hijacking, and regulatory non-compliance have become common concerns. As
organizations depend more heavily on cloud ecosystems, a security incident can result in

operational disruption, financial loss, reputational damage, and legal consequences.

Cyber risk management in cloud computing environments involves identifying, assessing,
mitigating, monitoring, and responding to security threats associated with cloud assets and
services. It combines governance frameworks, technical controls, policy enforcement, and
continuous monitoring. Effective cloud risk management is no longer optional; it is a strategic

necessity for digital resilience.

CONCEPT OF CYBER RISK MANAGEMENT IN CLOUD ENVIRONMENTS

Cyber risk management refers to the structured process of minimizing threats that may
compromise confidentiality, integrity, and availability of digital assets. In cloud environments,
this includes:

e Protecting cloud-hosted data

e Securing user identities and credentials

¢ Preventing unauthorized access

12 I Page 11-20 © MANTECH PUBLICATIONS 2026. All Rights Reserved



MAN E CH Journal of Cyber Risk and Digital Trust
Publications Volume 2, Issue 1, January-April 2026

e Ensuring application security
e Managing third-party dependencies
e Maintaining regulatory compliance

e Responding quickly to incidents

Cloud risk management must consider dynamic and distributed infrastructures where assets

continuously scale up or down.

KEY CHARACTERISTICS OF CLOUD COMPUTING RISK

Table: 1

Characteristic Risk Impact
Shared Infrastructure Multi-tenant exposure
Remote Accessibility Credential theft risk

Elastic Scaling Visibility challenges
API Driven Systems Insecure interfaces
Global Data Storage Jurisdiction issues
Third-Party Reliance Vendor dependency

MAJOR CYBER RISKS IN CLOUD COMPUTING

1. Data Breaches

Unauthorized exposure of customer, employee, or business data due to poor controls.
2. Misconfiguration

Incorrect settings such as public storage access or open ports.
3. Account Hijacking

Attackers steal passwords, tokens, or session credentials.

4. Insider Threats

Employees or contractors misuse access privileges.

5. Insecure APIs

Weak authentication or coding flaws in cloud interfaces.

6. Denial of Service (DoS)

Attackers disrupt availability of cloud-hosted services.
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7. Compliance Violations

Improper handling of regulated data.
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Figure 1: Common Cloud Cyber Risk Flow

SHARED RESPONSIBILITY MODEL

One of the most important principles in cloud security is the shared responsibility model.

Table: 2
Layer Cloud Provider Responsibility | Customer Responsibility
Physical Data Center Yes No
Network Infrastructure Yes Partial
Operating Systems Depends on service model Partial
Applications No Yes
User Access Management No Yes
Data Protection Partial Yes

Misunderstanding this model often creates security gaps.

CYBER RISK ASSESSMENT PROCESS
A formal cloud risk assessment includes:
1. Step 1: Asset Identification

Identify cloud workloads, applications, databases, APIs, identities.
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2. Step 2: Threat Identification

Recognize malware, insider abuse, phishing, DDoS, misconfiguration.
3. Step 3: Vulnerability Analysis

Assess weak passwords, missing encryption, open ports.

4. Step 4: Likelihood and Impact Rating

Measure probability and damage potential.

5. Step 5: Risk Prioritization

Address critical risks first.

6. Step 6: Treatment Plan

Mitigate, transfer, avoid, or accept risk.

SECURITY CONTROLS FOR CLOUD RISK MANAGEMENT
1. Identity and Access Management (IAM)

e Role-based access control

e Multi-factor authentication

e Least privilege access

2. Data Encryption
e Encryption at rest
e Encryption in transit

e Key management systems

3. Network Security
e Firewalls
e Segmentation

e Zero Trust access

4. Continuous Monitoring
e Security logs
e Threat intelligence

e Behavior analytics
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5. Backup and Recovery
e Immutable backups

e Disaster recovery plans
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Figure 2: Layered Cloud Security Model

CLOUD GOVERNANCE FRAMEWORK

Cloud governance ensures that security policies align with business goals.

Table: 3
Governance Area Purpose
Access Policies Control users
Cost Governance Prevent misuse
Compliance Rules Meet legal duties
Vendor Management Assess providers
Incident Response Handle breaches
Audit Readiness Maintain records

9. Compliance and Regulatory Considerations
Organizations using cloud services must comply with regulations depending on geography and

industry.
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Important Standards:

e GDPR - Personal data protection

e HIPAA — Healthcare data

e ISO 27001 — Information security

e PCI DSS — Payment card security

e SOC 2 — Service controls assurance

Failure to comply can lead to penalties and legal action.

ROLE OF ZERO TRUST IN CLOUD SECURITY
Zero Trust enhances cloud risk management by assuming no user or device is trusted

automatically.

Key practices:

e Verify every login attempt
e Device posture checks

e Session monitoring

e Least privilege permissions

e Micro-segmented access

This reduces lateral movement after compromise.

CLOUD SECURITY TOOLS

Table: 4
Tool Category Example Use
CASB Visibility over SaaS usage
SIEM Log correlation
CSPM Misconfiguration detection
EDR/XDR Endpoint threat response
IAM Platforms Identity governance
DLP Data leakage prevention
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INCIDENT RESPONSE IN CLOUD ENVIRONMENTS
Cloud incidents require fast and specialized response processes.
Stages:

1. Detection

2. Containment

3. Investigation

4. FEradication

5. Recovery

6. Lessons learned

Automation can reduce response time significantly.

CHALLENGES IN CLOUD CYBER RISK MANAGEMENT

Table: 5
Challenge Explanation
Multi-cloud Complexity Difterent controls across vendors
Skill Shortage Lack of cloud security experts
Shadow IT Unauthorized cloud use
Rapid Change Continuous new assets
Limited Visibility Hidden misconfigurations
Vendor Lock-in Hard migration decisions

INDUSTRY USE CASES

¢ Banking

Protect online transactions and customer data.

e Healthcare

Secure electronic health records.

e Education

Protect student databases and online learning portals.
e Retail

Secure payment systems and customer analytics.
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e Manufacturing

Protect connected operational systems.

CASE ILLUSTRATION

A mid-sized e-commerce company migrated to hybrid cloud. Initial audit found:
e 14 unused privileged accounts

e Public storage exposure

e No MFA for admins

e Missing backup policy

After implementing risk controls:
e 82% reduction in critical alerts
e 60% faster recovery readiness

e Full compliance alignment within 9 months

EMERGING TRENDS

e Al-driven threat detection

¢ Confidential computing

¢ Quantum-resistant encryption

e Secure Access Service Edge (SASE)
e Autonomous remediation systems

e DevSecOps integration

RECOMMENDATIONS

Understand shared responsibility clearly
Enable MFA for all privileged users
Encrypt sensitive data everywhere
Conduct regular configuration audits
Use continuous monitoring tools

Test backup restoration periodically

Train employees on phishing risks
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Integrate compliance into cloud design
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CONCLUSION

Cyber risk management in cloud computing environments has become a strategic necessity for
modern organizations operating in an increasingly digital and interconnected world. Cloud
computing has transformed the way businesses store data, run applications, collaborate across
locations, and deliver services to customers. Its advantages—including agility, scalability, cost
efficiency, rapid deployment, and continuous innovation—have made cloud adoption a central
component of modern business strategy. However, alongside these benefits, cloud
environments also introduce complex and evolving cybersecurity risks that cannot be managed

through traditional security approaches alone.

Unlike conventional on-premise infrastructures, cloud ecosystems are dynamic, distributed,
and highly dependent on shared resources, remote access, and third-party providers. This
creates new risk factors such as misconfigured storage systems, insecure APIs, unauthorized
access, identity theft, insider misuse, compliance gaps, ransomware incidents, and service
outages. In many cases, organizations underestimate the shared responsibility model and
assume that cloud providers are fully responsible for security. In reality, while providers secure
the underlying infrastructure, customers remain accountable for protecting their data, identities,
applications, configurations, and access policies. Failure to understand this distinction often

leads to significant vulnerabilities.
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