What Is laC Scanning and How Can It Become
the Starting Point for Cloud Risk Reduction

Key Takeaways

e |aC scanning identifies security misconfigurations, policy violations, and compliance gaps
directly in infrastructure code, before any cloud resources are provisioned.

e Most cloud breaches originate in 1aC through insecure defaults like public storage, over-
permissive IAM roldes, or open network rules, not at runtime.

e By integrating into IDEs and CI/CD pipelines, 1aC scanning enforces security at developer
speed and blocks risky deployments early.

e As a shift-left control, 1aC scanning significantly reduces cloud risk, alert fatigue, and
remediation time across multi-cloud environments.

laC scanning delivers static code analysis on infrastructure as code templates to detect security
vulnerabilities, misconfigurations, and compliance violations before cloud resource provisioning.
As the cornerstone of 1aC security, infrastructure as code scanning integrates into CI/CD
pipelines to enforce security policies and security best practices, positioning it as the essential
starting point for reducing cloud risks in enterprise-grade multi-cloud environments.

Cloud Risk Starts Earlier Than Most Teams Realize

Security teams chase runtime alerts around the clock, but cloud risks and security threats rarely
begin there. They originate in laC code where engineers first define infrastructure configurations.
A developer writes aws_s3 bucket { acl = “public-read” } or creates an IAM role with effect =
“Allow”; action = “*”; resource = “*”"—these security issues embed directly into 1aC templates
during the development process.

Verizon’s 2025 Data Breach Investigations Report (DBIR) analyzed 22,052 incidents across US
organizations and found system misconfigurations served as the initial access vector in 18% of
cloud security breaches. IBM’s 2025 Cost of a Data Breach Report confirms configuration errors
contributed to 26% of all breaches, averaging $4.88 million per incident when cloud
infrastructure flaws enabled exploitation.

Infrastructure as code (IaC) becomes the single source of truth for all infrastructure
deployments. Declarative blocks in HCL, YAML, or JSON generate thousands of cloud resources
through terraform apply, CloudFormation stacks, or ARM template deployments. Unchecked laC
files propagate potential security misconfigurations automatically across development, staging,
and production—creating identical exposures at enterprise scale.

CISA’s Binding Operational Directive 25-01 mandated federal agencies remediate cloud
misconfigurations through 2025 because security risks crystallize in infrastructure code long
before runtime monitoring detects them. lIaC scanning tools must govern infrastructure
provisioning at this codification stage where security vulnerabilities transition from potential to
production reality.

What Is Infrastructure-as-Code (1aC) in Modern Cloud
Environments
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Infrastructure as code (laC) eliminates manual cloud console operations, replacing them with
version-controlled declarative specifications stored in Git repositories. Engineers define desired-
state cloud infrastructure using provider-agnostic syntax through tools like Terraform, Pulumi,
AWS CDK, and Crossplane—abstracting complex APIs into auditable lIaC code files that enable
automated infrastructure provisioning.

The dominant laC formats powering 2026 enterprise laC security scanning workflows
include:

e Terraform (.tf/.tfvars): HCL syntax supporting 1,000+ providers for multi-cloud
orchestration

e AWS CloudFormation: JSON/YAML stacks with ChangeSets for safe AWS-native
deployments

e Azure Resource Manager (ARM) templates: Bicep/JSON defining complete Azure
resource groups

e Kubernetes manifests: YAML specifications for Deployments, Services, Ingress
controllers

These multiple lIaC frameworks manage complexity through reusable modules, environment-
specific variables (.tfvars), data sources for external API lookups, and resource outputs enabling
cross-module orchestration. terraform plan validates proposed changes against current tfstate
before apply provisions resources across providers.

Version control systems like GitHub and GitLab store IaC templates alongside application code,
providing identical code scanning workflows through pull request automation. GitHub Actions
triggers validation pipelines on every commit. Remote state backends (S3, Azure Blob Storage,
Terraform Cloud) enable team collaboration without configuration conflicts.

In multi-cloud environments managing 10,000+ cloud resources monthly, 1aC security tools
eliminate snowflake configurations, console drift, and human error while delivering git bisect
rollback capabilities, immutable deployment patterns, and complete audit trails from commit
SHA to production reality.

What Is lIaC Scanning?

laC scanning—also called laC security scanning, lIaC vulnerability scanning, or laC code
scanning—executes policy-as-code engines against 1aC configuration files to detect embedded
security vulnerabilities without resource execution. laC security scanners parse HCL/YAML/JSON
into Abstract Syntax Trees (ASTs), traverse every resource node, and evaluate attributes against
registries containing 1,000+ security rules mapped to CIS benchmarks, NIST 800-53, PCI-DSS,
SOC 2, and custom security policies.

laC scanning tools systematically target three risk categories:

e Security misconfigurations:
o resource “aws_s3 bucket public_access _block” “example” { block_public_acls =
false }
o resource “aws_iam_role_policy” “wide” { policy = jsonencode({Effect: “Allow”,
Action: “*”, Resource: “*"}) }
o resource “aws_security group_rule” “open_ssh” { cidr_blocks = [“0.0.0.0/0"] }
e Policy violations: Missing cost allocation tags, non-compliant naming conventions,
quota exceedances
e Compliance gaps: Unencrypted EBS/RDS volumes, root account MFA disabled,
incomplete CloudTrail logging
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laC security scanning tools operate across the complete development cycle:

e |IDE plugins (VS Code Checkov, Terraform LSP): Sub-second feedback underlines
violations while typing
e CI/CD pipelines (GitHub Actions, GitLab ClI, Jenkins): Automated pre-merge validation

gates
e Pre-deployment gates: tf plan + comprehensive scanning before infrastructure
provisioning

The laC scanning process executes four technical phases:

Multi-framework parsing normalizes Terraform + ARM + Kubernetes manifests

Rule evaluation via Rego/OPA, Sentinel, or YAML security policies

CVSS v4 severity scoring with contextual exploitability probability

SARIF/JSON output with precise remediation guidance: provider “aws” { region = “us-
east-1"; default_tags = { Environment = “prod” } }

Enterprise-grade laC scanning solutions for multi-cloud extend capabilities with taint analysis
(risk propagation through modules), secrets-in-comments detection, drift detection (tfstate vs.
live API inventory), and Software Bill of Materials (SBOM) generation for complete infrastructure
specifications.

Outsmarting Cloud threats in
Cloud-First Organizations

Close the Gaps Most tools Miss

Early Detection

Response Acceleration

Industry Benchmarks

Download the Whitepaper for the Full Insights
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Why Traditional Cloud Security Fails to Reduce Risk Early

Cloud Security Posture Management (CSPM) platforms poll provider APIs every 5-60 minutes,
surfacing drifted resources like PostgreSQL port 5432 exposed to 0.0.0.0/0 after acceptance
testing completes and public Shodan indexing begins. Cloud-Native Application Protection
Platforms (CNAPP) deliver runtime behavioral analytics but cannot prevent azurerm_sql_server
{ public_network_access_enabled = true } from creating vulnerable infrastructure in the
first place.

Manual laC code reviews collapse under enterprise development velocity. Senior engineers
cannot consistently audit 500-line Terraform modules containing nested modules and data
sources daily—they miss subtle risks like kms_key_deletion_window_in_days = 10 or

recursive aws_iam_policy privilege escalation chains that compound across dependencies.

Security teams inherit thousands of deployed infrastructure vulnerabilities they neither authored
nor approved, creating chronic DevOps-SecOps friction. IBM’s 2025 analysis documents
configuration errors driving 26% of breaches at a $5.2M average cloud security cost—most
preventable if caught before deployment.

CSPM tools also generate overwhelming alert storms (1,000-10,000 weekly), with 30-50% false
positives caused by legitimate configuration drift. Analysts drown in noise while predictable root
causes remain buried in Git commit history. By the time CSPM alerts fire through Slack, Jira, or
ServiceNow, vulnerable infrastructure is already processing production traffic, APl logs expose
metadata, and automated reconnaissance scanners have enumerated weak endpoints.

This reactive model leaves a critical exposure window where insecure infrastructure exists
before any security control can respond.

How IaC Scanning Prevents Cybersecurity Threats

laC scanning prevents cybersecurity threats by blocking insecure infrastructure before it is ever
Created:

e Eliminates public storage exposure: Rejects s3_bucket acl = “public-read”
configurations that enable data exfiltration
e Blocks privilege escalation: Prevents deployment of IAM roles with
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AdministratorAccess
* Prevents network reconnaissance: Rejects 0.0.0.0/0 security group rules
e Stops lateral movement: Enforces network segmentation directly in VPC definitions
e Eliminates runtime exposure windows: Misconfiguration-driven breaches never
deploy

Pre-provisioning enforcement breaks common attack paths—public buckets = IAM compromise
- lateral movement - data exfiltration—that account for the majority of cloud incidents.

laC Scanning in Infrastructure Vulnerability Management

laC scanning transforms infrastructure vulnerability management by providing full lifecycle
coverage:

e IDENTIFICATION:
Static analysis detects misconfigurations—the dominant class of cloud vulnerabilities
—directly in code
e PRIORITIZATION:
CVSS and EPSS scoring combined with internet-facing context ranks critical risks first
e REMEDIATION:
Inline GitHub comments deliver one-click HCL or YAML fixes to developers
e VALIDATION:
Automatic re-scans on pull request merge confirm resolution
e PREVENTION:
Policy-as-code (OPA/Rego) prevents recurrence across thousands of resources

Mean time to remediation drops from days to minutes, while downstream CSPM alert volume
declines as vulnerable infrastructure never reaches production.

lIaC Scanning as the First Line of Cloud Risk Reduction

laC security scanning operationalizes true shift-left security by automatically blocking pull
requests containing known-bad patterns like aws_s3_bucket { acl = “public-read” } before
terraform plan even executes. Modern laC scanning tools deliver inline GitHub comments
citing exact line numbers, severity scores, and corrected HCL/Bicep/YAML snippets—turning
security feedback into actionable developer fixes.

Enterprise 1aC security scanning delivers measurable impact:
e CSPM alert reduction: 60-84% - Common misconfigurations never reach runtime
e Mean time to remediate drops from 14 days (ticketing workflows) to 23 minutes
(automated PR feedback)
e DORA deployment frequency maintains elite levels (>95th percentile) with zero
security regressions
IDE integration provides instant feedback during active coding—VS Code extensions underline
violations with one-click fixes before commit. GitHub Advanced Security and GitLab Ultimate
enable baseline drift detection alerts across feature branches, hotfixes, and release trains.
Custom security rules written in Rego/OPA enforce organization-specific policies:

# Example: Enforce IRSA for all EKS clusters

deny[msg] { cluster := input.planned_values.root_ module.resources|_] cluster.type ==
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"aws_eks_cluster" not input.planned_values.root_module.resources[_].values.irsa_enabled msg
:= "EKS clusters require IRSA with OIDC provider" }

laC scanning tools transform developers into secure infrastructure builders while freeing security

teams to focus on strategic threat hunting rather than endless tactical cleanup of predictable
configuration errors.

Cloud Risks That Originate in laC

Public S3: aws_s3 bucket public_access block { block public_acls = false }
Admin IAM: aws_iam_role_policy_attachment { role = “AdministratorAccess” }
Open SSH: aws_security group_rule { cidr_blocks = [“0.0.0.0/0"] }

88% cloud incidents. CIS/NIST violations. Drift detection gaps.

How to Implement Real-Time lIaC Scanning in Multi-Cloud
Environments

Step-by-step implementation for AWS/Azure/GCP/Kubernetes:

Step 1: Standardize laC Frameworks

terraform { required_providers { aws = "~> 5.0" azure = "~> 3.0" } } # + ARM templates,
Kubernetes YAML

Step 2: Embed Scanning at 3 Layers
name: laC Security Scan on: pull_request jobs: scan: runs-on: ubuntu-latest steps: - uses:

actions/checkout@v4 - name: Run Checkov uses: iac-scanner/action@v1l with: directory: .
framework: terraform,arm,k8s

Step 3: Policy-as-Code
# Rego policy: Enforce encryption everywhere

deny[msg] { s3 := input.resources|[ ] s3.type == "aws_s3 bucket" not
s3.values.server_side_encryption_configuration msg := "S3 buckets require SSE-KMS" }

Step 4: Multi-Cloud Normalization
# Map equivalent controls

AWS: s3 bucket public_access block = Azure: storage_account_network rules — GCP:
storage_bucket iam_member

Step 5: Drift Detection

# Weekly cron: tf plan -refresh-only - Alert on divergence

Fail PRs on critical, pass medium/low with comments. Scale via SaaS for enterprise repos.



How laC Scanning Fits Into a Cloud Risk Reduction
Strategy

Modern cloud security operates as a layered defense-in-depth model where laC scanning owns
prevention:

Code Commit | laC Scanning (PREVENT) ! CSPM (DETECT) ! Runtime Security (RESPOND)

laC scanning blocks non-compliant configurations at pull request time. CSPM inventories runtime
posture against laC baselines, quantifying drift gaps (15% encryption variance typical across
enterprises). Runtime security platforms (NDR/XDR/CWPP) respond to active exploitation
attempts.

Fidelis Security orchestrates comprehensive cloud risk reduction by correlating CSPM findings
from Halo Cloud Secure™ (agentless configuration monitoring against CIS benchmarks, PCI DSS,
SOC 2) with network telemetry, deception grids, and cloud workload protection through unified
dashboards accessible across multi-cloud environments.

Multi-cloud complexity demands standardized security policies across
AWS/Azure/GCP/Kubernetes schemas—terraform validate handles syntax validation while 1aC
scanners enforce semantic security and compliance requirements.

CISA BOD 25-01 compliance workflows generate complete audit trails from git commit SHA -

automated remediation ticket — verification rescan. Drift detection cron jobs (tf plan -refresh-
only) automatically surface unauthorized console changes that bypass git workflows.

laC Scanning vs CSPM: Different Roles, Same Goal

Aspect laC Scanning CSPM Detection Timing Pre-provisioning (git commit/PR stage) Post-
provisioning (API polling every 5-60min) Primary Users Developers, DevSecOps engineers
Central security teams Risk Impact Preventive (zero runtime exposure) Detective/remediation
only Alert Volume Low (20-50 actionable PRs/week) High (1K-10K resources/week) Scope laC
templates + nested modules + variables Live API inventoried resources + drift False Positive
Rate 5-15% (tunable security policies) 30-50% (missing code context) Remediation SLA Minutes
(inline PR fixes) Hours-days (ticketing workflows)

laC security scanners establish secure baselines that CSPM measures against, creating
prevention-detection synergy reducing mean time to respond (MTTR) by 85%.

From laC Scanning to Continuous Cloud Control

Validate deployed resources against laC intent
Detect drift, misconfigurations, and unmanaged assets
Enforce CIS, PCI, SOC 2 policies continuously

Prove compliance with audit-ready evidence

Download Datasheet
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Why laC Scanning Matters More in 2026 Cloud
Environments

Enterprise reality: Average organization manages 3.2 cloud providers simultaneously, creating
laC template complexity across inconsistent encryption flags, IAM models, networking
semantics, and compliance mappings.

CI/CD velocity: Sub-hourly deployment cycles through GitHub Actions and GitLab Cl demand
sub-second laC scanning process performance without blocking trunk-based development



workflows.

Regulatory pressure: EU DORA (Digital Operational Resilience Act) and US EO 14028/CISA
BOD 25-01 mandate auditable pre-deployment controls with 4% global revenue exposure for non-
compliance.

Al transformation: GitHub Copilot and similar tools generate 1aC code 10x faster but introduce
hallucinated policies and novel misconfigurations requiring dynamic static analysis tools with
LLM-powered contextual evaluation against evolving CIS benchmarks.

laC scanning scales as the only security control operating at developer velocity across modern
infrastructure management.

How Fidelis Enables laC-Driven Cloud Risk Reduction

Fidelis CloudPassage Halo® delivers agentless Cloud Posture Management through its Halo
Cloud Secure™ service, continuously monitoring all cloud accounts for configuration compliance
using an extensive library of customizable policies aligned with CIS benchmarks, PCI DSS, SOC 2,
HIPAA, and other regulatory standards.

Key Fidelis capabilities supporting laC security:

e Near-real-time scanning heartbeat detects configuration drift and unauthorized changes
across multi-cloud environments without agents or “security tax”

e Halo Container Security™ shifts-left CICD compliance monitoring, automating
configuration integrity checks throughout container build/deploy/runtime stages

e Comprehensive REST API, SDK, and out-of-the-box plugins integrate security controls
directly into CI/CD pipelines, DevOps platforms, and existing security stacks

e Deploys in under 1 hour, connects new environments in seconds, scales without
additional cloud subscription costs or resource contention

Fidelis Halo eliminates periodic scan gaps by continuously validating cloud configurations
against security best practices, automatically routing contextual remediation advice to asset
owners while maintaining complete audit trails for compliance demonstration.

Key Takeaway: Reduce Cloud Risk Where It Begins

Cloud risk crystallizes deterministically in laC code before any cloud provider API call provisions
resources. Infrastructure as code scanning enforces declarative security gates at this origin
point, systematically preventing IBM’s documented 26% configuration-driven breaches
averaging $4.88M per incident.

Secure infrastructure demands laC scanning tools as the foundational control layer—earlier
intervention compounds risk reduction exponentially across the entire cloud security stack.
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