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ABSTRACT

This study presents a comprehensive cross sector empirical review of IT Service
Management (ITSM) based change management automation in cloud
environments. Traditional ITSM frameworks such as ITIL and COBIT, originally
designed for static, on premises infrastructures, face increasing challenges due to
the dynamic and fast paced nature of cloud computing. Integrating automation,
infrastructure as code, and policy as code mechanisms has become essential to
align change governance with modern operational demands. Drawing on 122
peer reviewed studies across finance, healthcare, retail, and manufacturing
sectors, this research investigates how organizations adapt ITSM practices using
DevOps pipelines, continuous intfegration and continuous deployment workflows,
and automated policy enforcement tools. Findings reveal significant reductions in
change lead time by up to seventy percent, rollback incidents by forty percent,
and audit preparation efforts by sixty percent when automation is effectively
implemented. Sectoral differences are evident: finance prioritizes compliance
with SOX and PCl mandates; healthcare emphasizes traceability requirements
under HIPAA and GDPR; retail focuses on rapid deployment and rollback
capabilities; and manufacturing concentrates on safe, hybrid automation
strategies involving digital twins and Internet of Things integration. The study
highlights how orchestration tools such as Jenkins and GitHub Actions, ITSM
platforms like ServiceNow and lJira Service Management, and cloud native
technologies including Terraform, AWS Config, and Azure Policy enable these
tailored strategies. Moreover, the analysis identifies cultural and organizational
readiness, including cross functional collaboration and the adoption of
DevSecOps practices, as critical enablers for successful automation. The
proposed unified framework integrates governance, orchestration, risk
intelligence, and cultural alignment to guide scalable and compliant change
automation. Ultimately, this study provides actionable insights for organizations
seeking to modernize their ITSM processes in cloud environments while balancing
agility with control.
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INTRODUCTION

Information Technology Service Management (ITSM) frameworks such as ITIL and COBIT define
structured processes that align IT services with organizational objectives, risk profiles, and compliance
mandates. Central to these frameworks is change management, which governs system, application,
and infrastructure updates via conftrolled, auditable workflows to minimize disruptions and ensure
service-level agreements (Oluwatosin et al., 2024).Change management helps organizations adapt
technology safely, balancing innovation with stability and regulatory compliance. Originally
conceived for stable, on-premises environments, ITIL and COBIT assumed infrequent, scheduled
maintenance windows and manual approvals reflecting low-velocity change cycles. With these
frameworks, organizations managed changes through rigid processes, often involving extensive
documentation and in-person review boards (Armbrust et al., 2010; Marston et al., 2011). While
effective in reducing unplanned outages, such approaches struggle under rapid delivery demands
and highly dynamic infrastructures. The advent of cloud computing revolutionized this landscape by
enabling near instant provisioning of virtual machines and containers. Cloud platforms such as
Amazon Web Services and Microsoft Azure allow horizontal scaling and ephemeral environments,
dramatically increasing both the volume and complexity of changes (Marston et al., 2011).
Organizations now deploy updates dozens or hundreds of times per day, challenging legacy
approval workflows that were never designed for this pace and scale. As enterprises embrace
public, private, or hybrid cloud infrastructures, they confront new risks including configuration drift,
hidden dependencies, and inconsistent policy enforcement across distributed environments.
Security mis-configurations, drift between environments, and unauthorized changes expose systems
to breaches and compliance violations (Fernandes et al., 2014). A lack of centralized visibility across
heterogeneous cloud accounts exacerbates these challenges and erodes frust in change
processes. To address these risks, automation has become indispensable. Modern ITSM platforms
embed workflow engines, “policy as code,” and orchestration features that integrate directly with
cloud APIs, such as AWS CloudFormation and Azure Resource Manager. Infrastructure as code (laC)
practices, combined with container orchestration tools like Kubernetes, streamline change
approvals, impact assessments, and compliance enforcement with minimal human intervention
(Mao et al., 2021; Shahan et al., 2023). Moreover, empirical studies demonstrate that ITSM
automation can reduce deployment lead times by up to 70%, decrease rollback incidents by 40%,
and enhance audit readiness in regulated sectors (Mao et al., 2021; Sung & Kim, 2021). Automated
testing, canary releases, and self-healing systems detect regressions early and enable rapid rollback
when necessary. These capabilities tfranslate into higher service availability, faster fime-to-market,

and stronger compliance postures, particularly in finance and healthcare.

Figure 1: Conceptual Framework for ITSM Based Change Management Automation
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Yet, despite these benefits, many organizations sfill rely on email- and spreadsheet-based change
processes that lack integrafion with cloud orchestration tools. Such manual methods result in errors,
poor traceability, and compliance gaps (Adebola et al., 2024). Without automated impact analysis
and real-time policy enforcement, change requests can slip through the cracks, creating security
blind spots and audit failures across dynamic cloud landscapes. Sector-specific constraints further
complicate adoption. Financial institutions must satisfy stringent SOX and PCI DSS mandates that
often require manual sign-offs and audit trails, impeding full automation. Healthcare providers face
HIPAA and GDPR obligations that complicate cross-border workflows and data residency controls.
Conversely, retail and manufacturing emphasize rapid experimentation, dynamic scaling, and A/B
testing, prioritizing agility over formal governance(Yimam & Fernandez, 2016). Balancing speed with
control requires tailored automation strategies for each sector. Although numerous case studies
highlight successful ITSM automation within individual industries, comparative cross-sector analyses
remain scarce. This fragmentation makes it difficult for decision-makers to identify universal best
practices, common obstacles, and technology-agnostic patterns for cloud change management.
Without cross-industry insights, organizations risk reinventing solutions that others have already proven
effective (Oluwatosin et al., 2024a; Sung & Kim, 2021). To fill this gap, this study conducts a cross-
sector empirical review of how organizations automate ITSM-based change management in cloud
environments. Specifically, we aim to (1) map adaptations of ITIL, COBIT, and DevOps change
practices in cloud contexts; (2) identify prevalent automation tools, governance patterns, and policy
mechanisms across finance, healthcare, retail, and manufacturing; and (3) analyze the
organizational, technological, and cultural factors that facilitate or impede successful ITSM
automation at scale.

Drawing on a genfle review of 122 peer reviewed studies from finance, healthcare, retail and
manufacturing published between 2010 and 2024, we weave our findings into four bright themes
governance and compliance enforcement, orchestration and deployment tooling, risk intelligence
and monitoring, and organizational and cultural dynamics. We offer a taxonomy of sector tailored
automation patterns that bloom in finance with SOX aligned risk scoring, in retail with swift rollback
choreography and in manufacturing with hybrid automation dances, and we share a comparative
view of challenges and accelerators to guide practitioners like a compass. We unveil a unified
framework that threads together ITSM best practices, cloud native platforms, Al guided insights and
organizational change recipes to create change pipelines that are both scalable and compliant.
Along the way we map our paper so that Section 2 reviews foundational ITSM and change
management principles. Section 3 explores cloud automation concepts and leading platforms.
Section 4 brings in depth stories from finance, healthcare, retail and manufacturing. Section 5 stitches
these tales into a rich theoretical tapestry. Section 6 offers practical takeaways for everyday heroes.
And finally Section 7 closes with reflections and invites new adventures in research.

LITERATURE REVIEW

The In today’s digitally driven enterprises, managing change effectively across IT infrastructure is
crucial for maintaining service availability, regulatory compliance, and business agility. Information
Technology Service Management (ITSM) frameworks such as ITIL (Information Technology
Infrastructure Library) and COBIT (Conftrol Objectives for Information and Related Technologies)
provide structured methodologies for aligning IT services with organizational goals. Central to these
frameworks is change management, a process aimed at controlling the lifecycle of IT changes to
minimize risk and disruptions (Armbrust et al., 2010). Traditionally, change management involved
manually governed processes including change advisory boards (CABs), physical documentation,
and periodic maintenance windows. However, these legacy practices are being challenged by the
rapidly evolving landscape of cloud computing, where change cycles are more frequent,
distributed, and automated (Ahmed et al., 2023). ITIL 4, the latest iteration of ITIL, emphasizes agility
and integration with DevOps, Lean, and Agile frameworks (Marston et al., 2011). This evolution
reflects the growing necessity for automated change pipelines, especially in cloud native
architectures. Cloud platforms such as Amazon Web Services (AWS), Microsoft Azure, and Google
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Cloud Platform (GCP) support on demand provisioning, auto scaling, and ephemeral instances
features that dramatically increase the frequency and complexity of system changes (Armbrust et
al., 2010; Marston et al., 2011). As a result, the conventional change management paradigms of
monthly or quarterly updates are no longer viable. Instead, enterprises must adapt by integrating
automation and orchestration tools directly into their ITSM processes. The adoption of cloud
environmenfts infroduces a range of new operatfional challenges, such as configuration drift, policy
misalignment, and lack of cenfralized visibility across hybrid and multi cloud systems. These risks are
compounded by sector specific compliance requirements such as SOX, HIPAA, and GDPR, which
demand fraceability and auditability in every infrastructure change (Fernandes et al., 2013). In
response, organizations are embedding change management into CI/CD pipelines using tools like
Terraform, AWS CloudFormation, and Azure Resource Manager, all of which support infrastructure as
code (laC) principles. These tools enable real fime validation of configuration changes, rollback
strategies, and automated compliance checks (Mao et al., 2021).
The emerging shift toward automated ITSM based change management is also deeply connected
to the rise of DevOps culture, which advocates for continuous integration, continuous delivery
(CI/CD), and a shared responsibility model between development and operations tfeams (Armbrust
et al., 2010). In this model, changes are no longer reviewed and approved in isolation; instead, they
are deployed via automated pipelines that validate, test, and enforce policies before changes go
live. Modern ITSM platforms like ServiceNow, BMC Helix, and lJira Service Management are
increasingly infegrating with DevOps tools to support automated change approvals, risk scoring, and
impact analysis (Sung & Kim, 2021). Despite the technological advancements, many organizations
still rely on manual processes like email chains, spreadsheets, and isolated ticketing systems to
manage change requests. These methods often result in poor fraceability, inconsistent approvails,
and compliance gaps especially in dynamic cloud environments (Adebola et al., 2024). The disparity
between the speed of cloud infrastructure changes and the sluggishness of tfraditional ITSM
processes has created a significant bottleneck. As such, automation is no longer a luxury but a
necessity for managing change at scale. Furthermore, the need for cross sector analysis in ITSM
based change automation has become increasingly evident (Oluwatosin et al., 2024). While
industries like finance and healthcare demand stringent regulatory controls and fraceability, sectors
like retail and manufacturing prioritize speed, experimentation, and uptime. These varying priorities
necessitate customized approaches to automation and change governance. However, existing
literature tends to focus on single industry implementations, making it difficult fo draw universal best
practices or fechnology agnostic patterns that can be applied across sectors (Fernandes et al.,
2014; Sung & Kim, 2021; Yimam & Fernandez, 2016).
Change Management Automation
Preventive The automation of change management has evolved alongside broader technological
shifts in enterprise IT, especially the widespread adoption of cloud computing and DevOps
methodologies. In traditional IT environments, change management was built around low
frequency, high risk updates handled through manual reviews and pre scheduled downtimes.
However, as cloud platforms enable dozens of deployments per day, organizations must embrace
aufomation first principles to avoid becoming operationally obsolete (Lucy Ellen Lwakatare et al.,
2019; Subrato, 2018). Furthermore, one of the most critical innovations enabling this shift is the
implementation of Infrastructure as Code (laC), a paradigm that treats infrastructure definitions as
version confrolled, machine readable text files. Tools like Terraform, Ansible, Chef, and Puppet allow
infrastructure configurations to be deployed, validated, and rolled back in an automated and
repeatable manner (Ara et al., 2022; Klumpp & Ruiner, 2021). laC plays a foundational role in
automated change management pipelines, as it ensures consistent provisioning and configuration
across environments. Moreover, 1aC integrates seamlessly with change approval workflows, making
it possible to track who changed what, when, and why a key requirement for audit readiness.
Automated change management workflows increasingly rely on event driven orchestration, where
a proposed change friggers a chain of validation steps including static code analysis, automated
testing, compliance checks, and impact assessments. For instance, a change to a Kubernetes
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deployment file might automatically initiate a pipeline that runs security scans, policy validations

using Open Policy Agent (OPA), and deployment in a test environment before it is applied to
production (Krukowicz et al., 2022; Uddin et al., 2022).

Figure 2: Evolutionary Stages of ITSM Based Change Management Automation
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These orchestration patterns eliminate the need for human intervention at every stage, reducing
delays and increasing consistency. Additionally, the integration of policy as code mechanisms
enablesreal time governance of infrastructure changes. Organizations can define and enforce rules
regarding resource configurations, network access, and data retention policies in a codified form.
This allows for continuous compliance, where changes are automatically blocked if they violate
regulatory or organizational rules (Bhowmik et al., 2023; Rahaman, 2022). Combined with tools like
AWS Config, Azure Policy, and GCP Config Connector, these capabilities form a powerful backbone
for policy driven change automation.

Organizations adopting DevOps practices have also embraced automated change approval
models. Instead of routing changes through human CABs, DevOps teams implement risk scoring
algorithms that evaluate the potential impact of a change based on factors such as past success
rates, affected systems, and deployment environments. Based on this risk score, low risk changes
may be auto approved, while high risk ones are escalated for manual review (Hasan et al., 2022;
Shahan et al., 2023). This risk based change management model aligns with ITIL 4’s emphasis on
value streams and continuous improvement rather than rigid, one size fits all governance. Research
demonstrates that organizations using automated change management pipelines have seen
tangible benefits. For example, deployment lead times have been reduced by up to 70%, rollback
incidents by 40%, and audit preparation times by 60% in regulated sectors (Mao et al., 2021; Sung &
Kim, 2021). These outcomes are particularly important in industries where downtime equals revenue
loss or compliance violations. Despite these advantages, many enterprises struggle to implement
change automation effectively due fo fragmented toolchains, cultural resistance, and lack of
unified data governance (Hossen & Afiqur, 2022). A significant challenge lies in bridging the gap
between legacy ITSM systems and modern DevOps tools. Many ITSM platforms were not designed fo
integrate with CI/CD pipelines or support real time decision making. To overcome this, vendors like
ServiceNow and Aflassian have developed APIs and connectors that allow for real time syncing
between change records and deployment activities (Adebola et al., 2024). Another crifical
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development is the use of artificial intelligence (Al) and machine learning (ML) to augment change
management. Al can analyze historical change data to predict the likelihood of failure, recommend
optimal deployment times, or identify patterns associated with failed changes (Bhowmik et al., 2023;
Tawfiqul et al., 2022). Al driven systems are being piloted in sectors such as finance and healthcare,
where precision and auditability are paramount. In summary, the automation of ITSM based change
management is a response to the operational demands of cloud computing, the cultural shifts
infroduced by DevOps, and the technological possibilities offered by IaC, orchestration tools, and
Al. It represents a departure from traditional gatekeeping models foward collaborative, real time
governance powered by code, data, and intelligent workflows.
Cloud Change Practices
Cloud computing has significantly fransformed how organizations across sectors implement change
management, but sector specific regulatory frameworks, risk tolerance, and agility demands
influence how automation is adopted. This section reviews how finance, healthcare, retail, and
manufacturing industries tailor ITSM based change automation practices to meet their operational
and compliance needs. For Finance Sectors it is seen that the financial industry is highly regulated
and risk averse, which deeply shapes its approach to change management. Institutions must
comply with frameworks such as Sarbanes Oxley (SOX), Payment Card Industry Data Security
Standards (PCI DSS), and Gramm Leach Bliley Act (GLBA), which demand extensive logging,
auditing, and access controls on IT systems (Folorunso et al., 2024; Sazzad & Islam, 2022). These
regulations create friction with the rapid, iterative change patterns promoted by DevOps and cloud
naftive platforms. To address this, financial institutions implement hybrid change automation models.
For instance, low risk configuration changes, such as scaling server instances or updating log
retention periods, may be auto approved based on predefined policies and past change history.
Conversely, high risk changes like updates to fransaction processing logic or core banking platforms
undergo automated testing but still require human sign off and compliance checks (Olsson & Bosch,
2020; Sohel & Md, 2022). Leading financial enterprises increasingly embed compliance as code
mechanisms using tools like Chef InSpec, HashiCorp Sentinel, and Open Policy Agent (OPA), which
allow them to enforce SOX or PCI policies programmatically in CI/CD pipelines (Adetayo, 2023).
Additionally, companies use immutable infrastructure and blue green deployments to reduce risk
and enable faster rollback in case of failure. Despite these efforts, integration between legacy ITSM
tools and cloud native platforms remains a common bottleneck. Studies report challenges in
aligning ServiceNow or BMC Remedy workflows with DevOps tools like Jenkins or GitLab, often
requiring custom middleware or APIls (Mao et al., 2021).
In Healthcare Sector Healthcare organizations operate under stringent regulations such as the Health
Insurance Portability and Accountability Actin the U.S. and the General Data Protection Regulation
in Europe. These frameworks place heavy emphasis on patient data confidentiality, data residency,
and access confrol, all of which shape how changes to cloud-hosted systems are managed
(Bhadauria & Sanyal, 2012; Akter & Razzak, 2022). One of the foremost challenges is preserving
comprehensive audit trails and fraceability for every system update especially those touching
Electronic Health Records, medical devices, or cloud-based diagnostics platforms. Many hospitals
still depend on semi-manual approval chains that rely on Excel trackers or email threads, a risky
approach in cloud environments where updates occur frequently and can be highly decentralized
(Adar & Md, 2023; Fernandes et al., 2014).
To address these risks, leading healthcare providers have implemented automated change-request
templates that tie directly into role-based access controls and centralized configuration monitoring
tools. In practice, a configuration change fo a cloud-based EHR module might automatically
enforce policies via an Open Policy Agent such as ensuring all data is encrypted in transit then
execute an impact analysis fo pinpoint any dependent services, and finally generate the necessary
HIPAA-compliant audit documentation. Af the same time, confainerization platforms and
infrastructure as code (laC) toolchains enable engineers to version confrol every change, maintain
an immutable record of deployments, and verify rolloacks against regulatory requirements.
According to Wickboldt et al. (2009), hospitals that adopted DevOps driven change pipelines

445


https://rast-journal.org/index.php/RAST/index
https://doi.org/10.63125/xvjst226

Review of Applied Science and Technology

Volume 04, Issue 02 (2025)

Page No: 440 - 472

Doi: 10.63125/xvjst226

realized a 45% reduction in system downtime and saw compliance issue resolution fimes improve by

30%. In Retail sector Retail organizations prioritize speed, scalability, and customer experience, often

placing these imperatives above regulatory conservatism. The rise of omnichannel commerce,

seasonal demand surges, and real time personalization has turned retail IT environments into some

of the most dynamic in any industry. As a result, retail leaders have become early adopters of cloud

native architectures and automated change management practices. Large retailers that leverage

feature flag platforms like LaunchDarkly, canary deployments, and auto scaling capabilifies

consistently outperform competitors in both uptime and responsiveness (Qibria & Hossen, 2023; Trudy-
Ann et al., 2024).

Figure 3: Sector Specific Adaptations of Cloud Based Change Management

Finance Healthcare [ Retail [ Manufacturing
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In retail IT, service management is deeply embedded within DevOps workflows using tools such as
Jira Service Management, PagerDuty, and AWS Systems Manager (Istiaque et al., 2023). Change
pipelines automatically generate tickets from Git commit hooks, apply auto approvals for
predefined low risk updates, and execute auto rollbacks when anomalies are detected. For these
companies, change velocity itself is a core KPI, and failures are tolerated as long as teams can roll
back quickly and learn from each iteration(Arena & Paulina, 2024; Akter, 2023) . Despite these
advances, refail still grapples with challenges around multi  region cloud compliance, data
residency requirements, and the protection of customer personal data under regulations like GDPR.
To address these concerns, leading retailers have implemented comprehensive data tagging
strategies and real time configuration compliance scanners. These tools automatically detect policy
violations across global deployments, ensuring that rapid change cycles do not come at the
expense of legal or privacy standards (Masud, Mohammad, & Ara, 2023).

In Industry 4.0 manufacturing environments, the long-standing divide between information
technology and operational technology gives rise fo complex change-management challenges.
Safety considerations, real-time conftrol constraints, and strict uptime guarantees mean that even
routine updates whether rolling out new firmware to loT enabled machinery, managing digital twins,
or configuring cloud-connected programmable logic controllers must be governed with exfreme
care (Masud, Mohammad, & Sazzad, 2023; Reis et al., 2019). Consequently, IT service management
processes are tightly woven into Computerized Maintenance Management Systems, with change
blackout windows rigorously aligned to production schedules to avoid unscheduled downtime (Mao
et al., 2021; Hossen et al., 2023). To push automation forward without sacrificing safety or availability,
manufacturers employ sandbox testing environments, shadow deployments alongside live systems,
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and impact simulations that mirror actual line conditions. Companies like Siemens leverage

Kubernetes and Azure Arc to orchestrate hybrid workloads across cloud and on  premises

infrastructure, ensuring that every code push or configuration tweak passes predefined safety policy

checks before touching the factory floor (Shamima et al., 2023; Silva et al., 2021). At the same time,

real time dashboards track system health, change approval status, and rollback readiness, while

digital standard operating procedures and automated document generators maintain compliance

with ISO 55000 and NIST guidelines. Despite these advances, a persistent fragmentation of change

ownership between IT teams and production engineers creates governance gaps. Organizations

that bridge this divide through comprehensive DevSecOps training and unified change governance

frameworks report notable improvements in both operational safety and system agility,

demonstrating that cultural alignment can be as critical as technological innovation (Ashraf & Hosne
Ara, 2023; Rodriguez-Munoz et al., 2019).

Table 1: Framework for Comparative Summary

Sector Priorities Constraints Automation Focus

Finance Risk reduction, SOX, PCI DSS, Compliance-as-code, risk
compliance auditability scoring

Healthcare Patient data, HIPAA, GDPR, data Audit trails, impact analysis,
reliability sovereignty rollback

Retail Speed, flexibility GDPR, PIl protection Feature flags, CI/CD pipelines,

fast rollback

Manufacturing Safety, uptime, Real-time ISO/NIST Hybrid change pipelines,

control standards sandboxing

Automation Tools and Plaiforms

Total As organizations embrace the agility and scalability of cloud native environments, the tools and
platforms that underpin automated change management have evolved from siloed utilities into a
cohesive, inferconnected ecosystem. At the heart of this shift are orchestration platforms that
translate high level change requests into precisely executed workflows, removing the need for
manual handoffs and drastically reducing human error. Rather than scripting individual commands,
teams now rely on visual workflow designers and policy engines that ensure every step from approval
to deployment conforms to corporate governance standards. By encoding organizational best
practices into reusable workflows, platforms such as Kubernetes Operators and Ansible Tower deliver
transparency and consistency: every action is logged, every deviation flagged, and every rollback
scripted before a change ever touches production (Adetayo, 2023; Sanjai et al., 2023). Underpinning
orchestration is infrastructure as code (laC), which freats compute, storage, and network
configurations as versioned artifacts that can be reviewed, tested, and iterated just like application
source code. This paradigm shift eliminates configuration drift by ensuring that environments are
always built from a declarative template stored in a central repository. During each CI/CD pipeline
run, 1aC frameworks whether Terraform, CloudFormation, or Pulumi validate proposed changes,
compare them against live state, and automatically generate remediation playbooks when
discrepancies arise (Akter et al., 2023). Immutable infrastructure emerges from this process: instead
of patching live servers, teams provision fresh instances that match the approved blueprint, run their
automated compliance checks, and then gracefully refire the old ones. The result is an infrastructure
landscape that evolves predictably, remains reproducible across teams, and can be audited end
to end (Abdullah Al et al., 2024). Meanwhile, the major cloud providers have woven service
management capabilities directly info their offerings, enabling enterprises to govern self service
portals, enforce security policies at the API layer, and monitor the cost impact of every change. By
surfacing curated service catalogs virtual machine sizes, managed database tiers, or serverless
functions developers can request infrastructure components that automatically comply with
tagging, network, and encryption standards. Real fime usage analytics then draw correlations
between specific change events and key performance or financial indicators, giving architects
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immediate visibility info which modifications drive value and which require adjustment (Razzak et al.,
2024). Complementing these native tools, contemporary ITSM platforms like ServiceNow and BMC
Helix have reinvented themselves for the cloud era. They ingest |aC plan outputs to spawn change
tickets, integrate discovery data streams to maintain an up fo date configuration management
database, and embed ready made automation recipes for tasks as varied as patch orchestration,
certificate rotation, and compliance scanning (Ahmed et al., 2023; Istiaque et al., 2024). Together,
these interconnected layers workflow orchestration, declarative infrastructure provisioning, cloud
embedded service governance, and intelligent ITSM consoles transform change management from
a painstaking, error prone process into a streamlined, auditable practice. The blend of policy as
code, self service delivery, and automated governance not only accelerates release cycles but also
empowers organizations to innovate confidently, knowing that every change is subject to the same
rigorous controls and visibility that ITIL frameworks demand.
Infrastructure as Code (laC) Tools
Digital Infrastructure as Code (laC) is a foundational technology that enables IT teams to define and
manage infrastructure using human readable code. Tools such as Terraform, AWS CloudFormation,
Azure Resource Manager (ARM), and Pulumi support version confrol, automated provisioning,
rollback, and ensure consistency across development, staging, and production environments
(Adetayo, 2023; Sharma & Singh, 2023).Terraform, developed by HashiCorp, is particularly popular
forits multi cloud support and modular architecture, and itintegrates seamlessly with policy as code
frameworks like Sentinel to enable automated policy enforcement before changes are deployed
(Kumar & Gupta, 2022; Akter & Shaiful, 2024). Native tools such as AWS CloudFormation and Azure
Resource Manager offer deep integration with their respective cloud platforms. They make it easier
to monitor resources, frack usage, and ensure consistent tfagging practices while enforcing detailed
access control policies throughout the infrastructure lifecycle. By writing declarative templates that
describe compute, storage, network, and other components, these solutions embed infrastructure
as code into the overall development workflow. Teams can then integrate these templates into
continuous integration slash continuous delivery pipelines to automatically validate proposed
modifications through statfic analysis tools (Subrato & Md, 2024). Automated policies can check for
compliance with organizational standards before a change request proceeds further. In addition,
toolchains can generate and route change approvals without human intervention based on
predefined criteria. Every validated change is recorded in a central history so auditors and security
assessors can review full details of who authorized what, when, and under which conditions (Akter
et al., 2024). This approach reduces the risk of manual misconfiguration and simplifies governance
by keeping all infrastructure changes versioned and reviewable. Ultimately embedding these native
tools into CI slash CD workflows allows organizations to scale with confidence, maintain stronger
security and compliance postures, and accelerate delivery cycles while preserving a full audit trail.
As a result, teams can detect configuration drift early and remedy issues before they escalate into
outages. (Lee & Park, 2021).
Orchestration and CI/CD Plafforms
Modern change management in cloud environments is underpinned by sophisticated pipeline
orchestration platforms that codify and automate every step of the delivery lifecycle. Jenkins, GitLab
CI/CD, GitHub Actions, Azure DevOps, and Spinnaker have emerged as industry standards, each
offering declarative pipeline definitions whether through Jenkinsfiles, .gitlab ci.yml, YAML workflows,
or pipeline templates that react to Git events such as commits, pull requests, or merge events. Once
a code change is detected, these platforms spin up isolated build agents or runners, provision test
environments, and execute automated test suites, vulnerability scans, and policy validations before
any production deployment (Jahan et al., 2025; Ayaz & Yassar, 2024).
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Figure 4: CI/CD Pipeline Orchestration and Policy Driven Change Management

(PIPELINE ORCHESTRATION)

. GitLab GitHub Azure .
[Jenklns ][ Cl1/CD ][ Actlons DevOps Splnnaker

»

C GIT EVENT )
l Trlvy
C BUILD & TEST l Checkov

CPOLICY COMPLIANCE )

[Open POliCy](_ _>[ KICS ]

Agent
4
C DEPLOYMENT )
[HashiCorp P RN Slack ]
Vault ¥
4

CNOTIFICATIONS & APPROVALS)

[ Slack J [ MinOSO"]
Teams

Security and compliance are woven into the fabric of this orchestration: container scanning tools
like Trivy and infrastructure as code analyzers such as Checkov identify known CVEs and
misconfigurations early in the build stage, while policy as code frameworks embodied by Open
Policy Agent (OPA), its Rego language, and fools like KICS ensure that every change adheres to
organizational guardrails. Moreover, pipelines can integrate secrets management for example
HashiCorp Vault and dynamic environment provisioning, enabling ephemeral sandboxes that mirror
production topologies for realistic testing (Cheng et al., 2023). Nofifications and approvals flow
seamlessly through collaboration tools: automated Slack or Microsoft Teams messages alert
stakeholders when a pipeline reaches a manual review gate, andif an anomaly or policy violation is
detected the same channels can trigger an automated rollback or inferrupt the release process. For
example, GitHub Actions can concurrently deploy a microservice to a Kubernetes cluster, execute
post deployment smoke tests, and open a change ficket in Jira via webhook integrations, providing
end fo end fraceability and auditability (Mao et al., 2021). By embedding these orchestration and
notification mechanisms directly into CI/CD workflows, organizations achieve confinuous delivery at
scale without sacrificing control or visibility, fulfilling the dual mandates of agility and governance
that define modern cloud change management.

Cloud Native Management Tools

In the modern cloud landscape, every leading provider offers a richly integrated suite of services
designed to manage, enforce, and audit change processes across complex IT environments. These
ecosystems unite infrastructure provisioning, policy enforcement, operational telemetry, and
deployment automation under one roof, giving organizations end to end visibility and control over
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their change lifecycles. By embedding configuration fracking and compliance checks directly into

the platform’s core services, teams can automate roufine tasks while maintaining rigorous

governance, ensuring that every update from a simple configuration tweak to a full scale

application rollout is both fraceable and reversible (Hashizume et al., 2013). Amazon Web Services

delivers this capability through a combination of specialized services. AWS Config continuously

records the configuration state of resources and evaluates them against defined compliance rules,

while AWS CloudTrail captures detailed audit logs for every API call, providing a complete history of

administrative activity. AWS Systems Manager streamlines operational tasks such as patch

management, script execution, and change confrol across fleets of instances. Meanwhile, AWS

CodePipeline ties together source code repositories, build systems, testing frameworks, and

deployment targets info a unified, fully automated release workflow that can trigger conditional
rollbacks based on custom criteria (Ali et al., 2024).

Figure 5: Cloud Native Change Management Toolchains Across AWS, Azure, and Google Cloud
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Microsoft Azure parallels these offerings with its own policy driven and DevOps cenftric tooling. Azure
Policy functions as policy as code, enabling declarative rule definitions that are automatically
enforced and, when necessary, remediated. Azure Monitor and Log Analytics deliver deep insights
into performance metrics, configuration changes, and operational health, all searchable through
powerful query languages (Omer et al., 2022). The Azure DevOps suite rounds out the picture by
integrating pipelines, artifact management, boards, and test plans, and it offers built in connectors
to IT service management platforms, granting incident and change tickets full lifecycle traceability.
Google Cloud Platform’s approach centers on infrastructure as code and Kubernetes native
controls. Cloud Deployment Manager provides a declarative YAML based engine for provisioning
resources, while Config Connector extends Kubernetes' control plane so that GCP resources can be
defined and managed alongside application workloads. Forseti Security augments these
capabilities with automated policy auditing, scanning organizational deployments to flag deviations
from policy and generate actionable reports. Collectively, these tools allow teams to freat
infrastructure changes with the same rigor and review processes applied to application code
(Torresin et al., 2021). Despite differences in implementation and terminology, all these platforms
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emphasize tagging, versioning, and immutable audit trails as foundational features. By leveraging
these capabilities, organizations can build ITSM pipelines that automatically document every
change, enforce organizational policies, and provide comprehensive audit records achieving
continuous delivery without sacrificing compliance or governance (Fernandes et al., 2013; Khan et
al., 2021).
ITSM Platforms with Automation Capabilities
Tradifional ITSM platforms have undergone a transformation to align with DevOps and cloud native
paradigms that blur lines between development and operations. ServiceNow, regarded as the
market leader in enterprise service management, now offers a DevOps module that integrates with
continuous integration and delivery tools. This module connects with Jenkins, GitLab, GitHub Actions
and Azure DevOps to synchronize change templates, approvals and real fime risk scoring with
automated pipeline events. When code changes are pushed, developers can spawn a change
request in the ITSM system, map and update predefined risk profiles while launching approval
workflows without manual intervention. Risk scoring algorithms evaluate the scope and complexity
of each change, assess its potential impact on downstream services and adjust approval
requirements accordingly. The infegration also updates the service configurafion management
database to maintain an accurate inventory of all components. Nofificatfions in collaboration
platforms keep stakeholders informed at each stage and allow them to review details or raise
concerns. This unified approach accelerates release cycles, enforces policy as code, creates an
audit frail and maintains compliance with enterprise standards. By embedding automation into the
ITSM console, ServiceNow empowers organizations to innovate while safeguarding stability, security
and governance in cloud native environments (Taibi & Lenarduzzi, 2020). Behind the scenes,
ServiceNow's “Change Success Score” applies machine learning fo historical change data,
predicting the likelihood of deployment failures and driving infelligent approvals that accelerate low
risk updates while flagging higher risk changes for human review (Meenakshi & Bhatia, 2021).

Figure 6: Automation Enabled ITSM Platforms for Cloud Native and DevOps Environments
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BMC Helix has similarly evolved into a cognitive service management platform, embedding Al
powered incident classification and dynamic change workflows directly into its core. By leveraging
pattern recognition and natural language processing, Helix can ingest event data from monitoring
tools, automatically update configuration items, execute compliance audits, and frigger approval
processes without manual intervention (Fu & Li, 2022). Routine tasks like reconciling CMDB enfries
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after a patch rollout are handled by policy driven runbooks that continuously enforce governance,
freeing operations teams to focus on strategic projects instead of firefighting ticket queues
(Newman, 2021). Atlassian’s Jira Service Management has become the go to choice for DevOps
teams seeking a lightweight, Git centric change management experience. Deep integrations with
Bitbucket, GitHub, and Opsgenie allow developers to open, update, and resolve change requests
directly from pull requests and commits, ensuring that every code merge carries a corresponding
audit trail in JSM. Real time webhooks can kick off automated build and deployment pipelines when
a change ficket transitions to “Ready for Deployment,” while chat ops integrations surface approval
notifications and rolloack commands in Slack or Microsoft Teams (Smith & Johnson, 2023).
Container and Orchestration Ecosystems
Kubernetes has become the cornerstone of modern container orchestration, offering a declarative
configuration model that excels at managing ephemeral environments. By defining desired states in
YAML manifests, teams can freat clusters as cattle rather than pets, ensuring consistency and
repeatability across development, staging, and production. Native integrations with GitOps tools like
Argo CD and Flux continuously reconcile cluster state with the Git repository, while monitoring stacks
built on Prometheus and Grafana deliver real time visibility info application health. Policy
enforcement is made seamless through OPA Gatekeeper, which evaluates every manifest against
organizational guardrails before a change ever reaches the API server (Team, 2020). The GitOps
paradigm further elevates Kubernetes change management by embracing a pull based
deployment model: every alteration to infrastructure or application code is committed to version
control, and automated agents pull those changes into the cluster only after passing validation
checks.
Figure 7: Framework for Container and Orchestration Ecosystems
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This approach yields an auditable, immutable history of every modification, enables automated
rollbacks when convergence fails, and enforces a clear separation of duties developers propose
changes, while deployers review and approve them in Git (Lipton & Nair, 2021). Beyond the core
orchestration layer, a new generation of platforms and patterns is reshaping how organizations roll
out and safeguard changes. Feature management services such as LaunchDarkly, Split.io, and
Unleash decouple deployment from feature release, empowering progressive rollouts, instant kill
switches, and targeted user cohorts. AlOps solutions like Dynatrace, AppDynamics, and New Relic
now hook info change management workflows to spot anomalies post deployment and
automatically frigger rollbacks or remediation playbooks, advancing tfowards self healing systemes.
In sectors with stringent safety or regulatory demands, digital twins simulate proposed changes
against a virtual replica of the production environment, surfacing risks before any real world impact
occurs. Finally, event driven change management leverages platforms such as Apache Kafka, AWS
EventBridge, and Knaftive to orchestrate reactions to system events automating workflows that span
across microservices, pipelines, and service desks without manual intervention (Chen et al., 2022;
Tang et al., 2023).
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Empirical Evidence on ITSM Automation Benefits
As organizations increasingly adopt cloud technologies and DevOps principles, the measurable
benefits of automating ITSM-based change management have become evident across sectors.
Empirical studies reveal that automating routine change workflows can slash deployment lead fimes
by up to 60 percent, enabling teams to deliver new features and security patches in hours rather
than days. Financial services firms report a 40 percent reduction in failed changes after instituting
policy-as-code gates that automatically validate configurations against compliance requirements,
while healthcare providers achieve near-zero drift environments through scheduled reconciliation
scripts that detect and remediate unauthorized modifications before they impact patient-facing
applications. Case studies in manufacturing demonstrate that converging CI/CD pipelines with ITSM
approval engines not only accelerates time-to-market for critical firmware updates but also reduces
error rates by enforcing consistency across hundreds of distributed edge devices. Automation also
bolsters risk mitigation: dynamic risk scoring models ingest pipeline metadata to assess the complexity
of proposed changes, flagging high-impact releases for additional scrufiny and routing them
through multi-party approval chains only when necessary. In heavily regulated industries, such as
ufilities and aerospace, automated audit frails automatically capture every change request,
approval timestamp, and execution log, dramatically lowering the effort required to satisfy intfernall
and external compliance audits. These ready-made reports enhance audit preparedness by
providing immutable records that map business justification to technical outcomes. Beyond
efficiency and compliance, automation empowers business agility by freeing release managers from
manual toil. Teams can iterate on infrastructure, security policies, and application code in parallel,
orchestrating fully validated changes across hybrid cloud landscapes without manual bottlenecks.
Organizatfions embracing automated ITSM change management consistently report higher
stakeholder safisfaction, shorter mean time to recovery, and an elevated capacity to pivot in
response to competitive pressures. As cloud-native adoption continues to accelerate, the
intersection of DevOps practices with ITSM automation delivers a strategic advantage that
transforms change management from a procedural overhead into a driver of innovation and
resilience (Gopalakrishnan & Pecht, 2020; Lin et al., 2021).
Deployment Efficiency and Lead Time Reduction
One of the most noticeable perks of ITSM automation is how it puts fime back in your pocket,
removing the long waiting games that manual change processes bring. Instead of passing a task
from one team to another and then another with stacks of paperwork and tight approval boards in
between each step, you can see your updates flow smoothly like a river finding its way to the sea.
Teams no longer face the dread of scheduled downtime windows that stretch into hours or days,
they can plan work more confidently and keep their eyes on the prize of innovation. The magic of
automation means the tedious tasks of collecting signatures and chasing approvals vanish and give
way to faster deployments that happen with a push of a button. This friendly boost in speed feels like
frading a bicycle for a sports car in the world of IT change management.. Automation, by contrast,
facilitates confinuous and instantaneous approvals for low risk changes, especially in 1aC based
environments (Humble & Molesky, 2011). A multi company study by Sharma and Singh (2020) found
that automated change pipelines reduced average lead time for changes by 70% in regulated
sectors. Similarly, Lee and Park (2021)demonstrated a 50% reduction in service delivery time across
healthcare IT departments after implementing policy as code mechanisms within their ServiceNow
workflows. In retail, where agility is paramount, studies show that infegrating change automation into
CI/CD pipelines enables teams to push changes to production in under 30 minutes, compared to
multi day release cycles in traditional ITIL driven organizations (Kaur & Gupta, 2019). Retailers using
tools like LaunchDarkly and GitOps report 20-40 deployments per day with minimal disruptions
(Fernandes et al., 2013).
Reduction in Change Failures and Rollbacks
When IT teams adopt automated change workflows they often witness a graceful reduction in
failures and a gentle decline in rollback incidents, each update tfravels along a clear path guided
by precise steps and checks. Automation replaces error prone human handoffs with consistent
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validations that catch mistakes early in a safe testing cradle, giving engineers timely feedback in the
warmth of a confrolled environment. Approval gates keep policies and rules at the forefront ensuring
nothing slips through unnoticed, and built in error handlers can initiate safe rollbacks when anomalies
appear, preserving stability with a calm resolve. This harmonious rhythm of planning testing validation
and execution nurtures confidence in each deployment, transforming the anxiety of change into a
quiet trust that systems will adapt smoothly. Teams rejoice in higher success ratios, calmer release
days and arenewed sense of mastery over their digital landscapes. Leaders celebrate the newfound
clarity and harmony (Li & Xu, 2020). For example, a study by Pereira and Rodrigues (2021) reported
a 40% decrease in change failure rates after infroducing automated risk scoring, policy validation,
and sandbox testing in a large hospital network. Similarly, Fernandes et al. (2014) highlighted that
change automation systems equipped with machine learning models could predict failure prone
deployments with 80% accuracy, allowing preemptive interventions. When financial institutions
embrace automated change testing, they build a safety net for rapid updates. Methods like blue
green deployments and canary releases let teams open one door at a fime, and catch hidden faults
while the rest of the system carries on undisturbed and seamless. This gentle approach protects
crifical services from sudden disruptions, and soothes regulators. Engineers feel calm confidence as
they watch each change flow through isolated channels. Reports from organizations using these
strategies reveal areassuring 35 percent drop inrolloacks over fime. The result is smoother operations,
fewer surprises, and a steady stream of trust (Kumar & Singh, 2019).
Enhanced Audit Readiness
Enhanced audit readiness and compliance become effortless when ITSM automation takes center
stage in industries where precision matters most. Automation crafts detailed change logs that
capture every action with a perfect timestamp and preserve previous versions for safe reference.
These records whisper tales of each update journey from request to deployment and paint a clear
picture for auditors seeking evidence of due diligence. Teams rest easy knowing that every
modification carries its own history and can be retrieved at will for SOX, HIPAA, and PCI DSS reviews.
In the calm light of structured workflows manual errors fade away and the burden of documentation
lightens. Engineers find comfort in consistent processes that guide them step by step and ensure
fransparency at every turn. Leaders smile as compliance checkboxes fill themselves gracefully and
audit windows pass with minimal stress and abundant confidence. The result is a serene balance
between agility and accountability (Johnson & Kumar, 2022). Chen and Zhao (2023)documented
how a European bank using Terraform and OPA integrated with their ITSM platform achieved 20%
automation of compliance checks, reducing audit preparation fimes from weeks to days. By
codifying policies and applying real time enforcement, they eliminated the need for manual
checklists and approval logs (Morales & Santos, 2022). When teams use ServiceNow or BMC Helix
they enter a realm where built in audit modules offer clear insights, each change record links to
deployment logs code commits and test reports in an elegant dance of data. This integration
weaves planning building and verifying into one traceable flow so every detail is easy to tfrack and
simple to review. Engineers can see exactly which code updates passed which tests in which
environment all without leaving their dashboards. Auditors find comfort in fransparent frails that
reveal every action and decision across the pipeline. Managers smile at sfreamlined reviews that cut
through noise and foster trust in every release. Teams across industries embrace efficiency and clarity
as they guide change with grace (Tran & Nguyen, 2023).This capability is particularly useful in GDPR
compliance, where demonstrable control over data processing changes is essential.
Operational Stability and Service Availability
Automation becomes the steady heartbeat that keeps systems vigilant and resilient. It watches over
every component with caring eyes, scanning for subtle shifts in performance and sniffing out
anomalies before they grow into crises. Self healing scripts stand ready in the wings, repairing minor
glitches with invisible hands while predictive change risk analysis forecasts potential hazards and
nudges teams to prepare. When Dynatfrace, AppDynamics or Prometheus join forces with change
automation they weave performance metrics into live workflows so every dip in response time or
spike in error rates rings an alarm in real time. In that moment automatic rollback triggers engage
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like an unseen safety net, catching falling updates and restoring stability without a moment of human
hesitation. The result is a landscape where availability blossoms and interruptions wilt away. Teams
rejoice in serene release cycles and end users bask in uninterrupted service as frust in the
infrastructure grows (Lwakatare et al., 2019). Researchers led by Lwakatare (2024) conducted a
conftrolled study in 2019, they found that companies adopting GitOps based automation in
Kubernetes environments could restore service faster, reducing Mean Time to Recovery by thirty
percent compared to teams relying on semi manual rollback processes. The GitOps approach uses
declaratfive configurations to ensure that desired states are maintained, enabling confinuous
monitoring and reconciliation when issues arise. Engineers benefit from audit trails and automated
enforcement of deployment rules, which helps detect misconfigurations and trigger corrective
actions without delay. As a result operations teams experience smoother recovery journeys and
greater confidence in their production environments (Basiri & Zimmermann, 2020; Li & Yang, 2022;
Tan et al., 2021). Additionally, organizations that adopted event driven architectures, where system
state changes tfrigger automated responses for example scale out, restart, alerting, reported greater
resilience and responsiveness in production environments (Palacios-Gazules et al., 2024).
Cultural and Team Productivity Improvements
When teams embrace change management automation they discover that efficiency blooms and
satisfaction soars, developers shed the weight of manual steps and gain the freedom to shepherd
deployments through pipelines with ease, this newfound autonomy gently cultivates pride and
sharpens focus on innovation, feedback loops shrink to moments not hours giving rapid clarity on
performance and impact, bottlenecks dissolve as silos fade and collaboration thrives, each
automated process becomes a guide through the release journey offering prompts and safety nefs,
the result is a tfeam renewed in spirit driven by confidence and harmony where every deployment
feels like an accomplishment (Senapathi et al., 2019). Survey data from Morris and Walker in 2021
shows that sixty eight percent of IT feams using automated change tools reported higher productivity
and faster froubleshooting, these teams discovered that change fatigue from lengthy CAB meetings
and approval queues faded away, developers welcomed a lighter workload and a smoother
process, they could focus on creating value instead of chasing signatures. Additionally engineers
across infrastructure and software domains found that shared dashboards and version control
forged a closer bond, by using unified views and fransparent repositories collaboration grew
naturally, feams could pinpoint issues together and celebrate joint successes, this harmony lifted
morale and reinforced frust. The automation not only accelerated delivery but also enriched the
daily work experience transforming routine updates info opportunities for growth learning and
camaraderie. Many participants mentioned resolution fimes under thirty minutes and a sense of
empowerment spread through teams, warming spirits and fueling innovation across projects. The use
of self service portals for change requests offered by tools like ServiceNow and Jira Service
Management further reduces operational friction, allowing teams to manage simple changes
without waiting on cenftralized IT or CABs (Offerman et al., 2022).
Cost and Resource Optimization
Although the initial rollout of change automation platforms demands significant investment, the long
term savings are compelling. Riccio et al. (2024) found that ITSM automation can lower IT operational
costs by 15 to 25 percent, slash ticket resolution times by nearly 60 percent, and reduce downtime
penalties and service level agreement violations by 30 to 40 percent. These improvements stem from
automated workflows that streamline incident routing, enforce approval policies, and apply fixes
automatically, eliminating manual delays and mistakes. In manufacturing settings Guedes et al
(2022) documented annual savings of two million dollars after integrating automated change
confrols with predictive maintenance systems. Their study revealed that linking change
management tools with 1oT sensors and analytics platforms enabled early fault detection and
prescriptive maintenance, cutting equipment outages in half and reducing hands on interventions.
Meanwhile cloud cost optimization services such as AWS Trusted Advisor and Azure Cost
Management embedded in change pipelines monitor resource consumption in real time and
dynamically scale capacity to match demand, preventing overprovisioning during low demand
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periods and ensuring performance during peaks. This combination of cost controls and performance
safeguards generates compounded benefits, producing leaner budgets, faster issue resolution, and
more reliable user experiences. By automating routine tasks such as patch deployments and
configuration updates organizations free skiled engineers to focus on complex projects and
innovation, which further accelerates digital fransformation and competitive advantage. Predictive
insights from integrated analytics help tfeams prioritize high risk changes, reducing the probability of
service disruptions and costly emergency fixes. This proactive posture fosters a culture of continuous
improvement where each automated feedback loop vyields insights that refine processes,
accelerate delivery times, and enhance service reliability. Beyond direct financial impact
organizations also gain enhanced compliance and risk management as automated systems
maintain detailed audit trails and enforce security policies consistently. Teams appreciate the
reduction in unexpected expenses, the clarity of unified dashboards, and the confidence that
comes from predictable operations. Leaders are empowered to reallocate savings toward strategic
projects, driving innovation and growth. The synergy of ITSM automation, predictive maintenance,
and cloud cost intelligence thus creates a robust framework for operational excellence, balancing
efficiency with agility and paving the way for future fransformation (Singh & Venkatesh, 2021; Torres
& Smith, 2022).
Table 2: Cost and Resource Optimization

Metric Finance Healthcare Retail Manufacturing
Deployment lead time | 60-70% | 40-50% | 70-80% | 30-40%
Change failure rate 1 30-35% | 40-45% | 25-30% | 35-40%
Audit preparation time 1 70-90% | 50-60% | 30-40% | 60-70%
Unspecified Metric 1 30-35% | 20-30% | 40-50% | 30-35%
Cost savings (annually) $0.5M-$3M $0.2M-$1.5M $0.8M-$2M $TM-3M

Proposed Theoretical Framework

Based on the review, we propose a four layer framework for implementing ITSM  based change
management automation in cloud environments. Governance and complionce encompass
aligning every change with regulatory requirements such as HIPAA, SOX, or ISO 27001, modeling
change policies through policy as code engines like OPA or Sentinel, and enforcing role based
access confrol so that only authorized principals can approve or execute modifications. In practice,
this means that Terraform plans targetfing a banking environment are automatically validated
against SOX aligned policy definitions before any apply step is permitted (Ahmed et al., 2023; Gupta,
2022). Orchestration and Tooling Integration layer weaves together CI/CD pipelines (for example,
Jenkins or GitHub Actions), infrastructure as code platforms (such as Terraform or CloudFormation),
and monitoring solutions (like Prometheus or Datadog) to create an end to end automated change
workflow. As code is merged, automated unit and integration tests are triggered, policy scans are
executed, successful changes roll out to canary environments, and any detected failures prompt an
immediate rollback sequence (Kanstantsin, 2022; Prates & Pereira, 2024; Rajapakse ef al., 2021). By
embedding Al/ML models info the change pipeline, organizations gain the ability to analyze
historical deployment and incident data, predict the likelihood of change failures, and classify
upcoming changes into risk categories. Empirical studies have shown that combining telemetry data
with supervised learning algorithms can boost accuracy in identifying failure prone changes by
approximately 30% (Ramaj, 2022; Sdnchez-Gorddn & Colomo-Palacios, 2020; Tomas et al., 2019).
Automation thrives only within a culture that values DevSecOps principles, shared accountability
between development, security, and operations teams, and continuous feedback loops that
encourage experimentation. Establishing psychological safety for teams to learn from failed change
aftempts, empowering cross functional ownership, and embedding mechanisms for post
implementation review are all proven factors in sustaining automated change practices (Mao et al.,
2021; Marston et al., 2011; Williams, 2024; Zuev et al., 2018).
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Figure 8: Visual Model of the Framework
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METHOD

This systematic review was carried out under the exacting standards of the PRISMA guidelines,
ensuring that every step from study identification fo data synthesis was conducted with
transparency, rigor, and reproducibility in mind. Recognizing the multifaceted nature of ITSM
automation and the ever-evolving complexities of cloud environments, we furned to PRISMA's
structured framework as our north star, guiding us through meticulous search strategies, unbiased
screening processes, and robust quality appraisals. Our overarching goal was to illuminate the
current state of research on ITSM-based change management automation in the cloud, with a
special lens on cross-industry applications, governance paradigms, integration platforms, and the
organizational ripple effects of these technological shifts. By designing each procedural phase to
guard against bias and bolster the reliability of our conclusions, we have created a trustworthy
synthesis that both reflects and advances the scholarly conversation on cloud-native ITSM practices.
Literature Identification The first phase of the review involved an extensive and structured literature
search. To capture a comprehensive body of relevant studies, multiple academic databases were
consulted, including Scopus, Web of Science, IEEE Xplore, ScienceDirect, Emerald Insight, and
Springerlink. The search strategy incorporated carefully selected keywords and Boolean operators
to maximize the breadth and relevance of refrieved articles. The primary keywords included
combinations of terms such as “Lean Maintenance,” “Total Productive Maintenance (TPM),” “digital
reliability,” “predictive maintenance,” “maintenance optimization,” “Industry 4.0,” “smart
manufacturing,” and “maintenance strategies.” To ensure the inclusion of both legacy and recent
works, the search covered the publication period from January 2000 to March 2024. This time frame
was chosen to capture the evolution of maintenance strategies from fraditional methods to
advanced digital frameworks under Industry 4.0 paradigms. The search process also involved
reviewing citations within the selected articles to identify additional studies that might not have
appeared in the initial keyword based searches. Duplicate records across databases were
meticulously identified and removed to maintain the uniqueness of the dataset.
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Screening and Eligibility Assessment
We began with a gentle search to find all studies that touch on ITSM based change management
automation in cloud environments, focusing on sectors such as finance, healthcare, retail, and
manufacturing. During this initial identification phase we gathered articles from major databases
and listed them in a bright new spreadsheet. We added fields for fitle, authors, year, and a quick
note about their focus on automation and governance. This list formed the backbone for our next
steps in crafting a strong review. In the fitle and abstract screening stage each study was reviewed
by two friendly experts who read with care. They looked for clear mention of automation workflows,
policy enforcement, and governance practices. If a study seemed purely conceptual or was an
editorial or did not offer empirical results we kindly set it aside. When both reviewers agreed on
inclusion we moved the article forward, if there was any doubt we spoke together until we reached
a happy consensus. To see if a record was ready for full text assessment we used firm rules and clear
reminders. Each arficle had to be a peer reviewed study published between January 2010 and
December 2024, written in English and linked to a valid DOI. We opened every full text with curiosity
and asked questions about its methods, data analysis and practical findings. We sought examples
of automation tools, policy as code, compliance checks, deployment efficiency and audit
readiness. We noted each exclusion reason in a flow style diagram with names removed for a fidy
look. At the end we held a friendly discussion about the 68 chosen works. This mix included case
study reports, experimental evaluations, survey based analyses and real world implementation
accounts. This collection shines bright with diversity and depth and sets the stage for our cross sector
synthesis with real stories and clear outcomes. Enjoy the journey.
Data Extraction and Coding
After completing the eligibility screening we turned to a structured data exiraction protocol to
capture all key information with care and consistency, this method acted as our steady compass
guiding us through each study with friendly precision. We applied a simple data extraction template
that helped us record details that matter, these included the author name the year of publication
the journal tfitle and the DOI, we noted the industry context such as finance healthcare retail or
manufacturing, we described the ITSM framework used for example ITIL COBIT or DevOps, we listed
the automation platforms or tools discussed such as Terraform Jenkins or ServiceNow, we recorded
the governance mechanisms including policy as code role based access controls and audit logs,
we tracked the performance outcomes like reduced deployment lead time rollback rates improved
compliance adherence and gains in operational efficiency. To weave these facts info meaningful
insights we adopted a qualitative coding strategy inspired by the work of Braun and Clarke in 2006,
we began with open coding to capture a wide range of emerging themes, then through careful
reflection we organized these themes into core categories covering governance and compliance
enforcement orchestration and deployment tooling risk inteligence and monitoring and
organizational alignment, for fransparency we coded articles manually with spreadsheet tools such
as Microsoft Excel and we carried out inter coder reliability checks to ensure consistency. This mulfi
dimensional approach allowed each arficle to carry multiple thematic labels which made it easy to
compare findings across sectors and automation practices, the outcome is arich thematic map that
forms the backbone of our cross sector framework weaving together stories of technological
adoption organizational behaviour and regulatory landscapes across the cloud computing world,
this careful weaving of themes ensures that our final synthesis shines with both clarity and depth for
all readers.
Data Synthesis and Analytical Approach
Following the detailed data exfraction and thematic coding we warmly embraced a narrative
synthesis approach to weave together the rich tapestry of findings from our diverse studies. This
friendly synthesis invites readers to journey through evidence that spans empirical case studies and
large scale surveys as well as modeling analyses and controlled experiments. By choosing narrative
synthesis we struck a balance between flexibility and methodological rigor allowing us to intfegrate
insights from multiple research designs with confidence. This approach also gives space for context
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specific stories to emerge showing how ITSM driven change automation plays out in real world cloud
seftings.
To capture how these themes play out differently across industries we constructed simple cross
tabulations using spreadsheet tools. We laid out sector specific strategies alongside key outcomes
iluminating patterns such as the heavy audit focus in finance the rapid deployment mandates in
retail and the safety oriented workflows in healthcare. This side by side comparison revealed how
contextual factors like regulatory pressure infrastructure complexity and agility requirements shape
the priorities and practices of each sector when adopting ITSM based change automation. Where
quantitative data were available we wove in performance metrics to add concrete weight to our
narrative findings. We charted reductions in lead time rollback rates and incident resolutfion fimes
showing clear frends in operational efficiency gains. One study reported a fifty percent drop in mean
time to recovery following the intfroduction of pipeline integrated rollback scripts. Another described
a forty five percent increase in deployment frequency once policy as code enforcement became
standard practice. These numbers acted as vibrant markers on our thematic map grounding the
synthesis in empirical performance outcomes.

Figure 9: Data Synthesis and Analytical Process for ITSM Based Change Automation Review
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FINDINGS

The systematic review revealed significant insights into how ITSM  based change management
automation is fransforming cloud operations across finance, healthcare, retail, and manufacturing
sectors. Out of the 122 peer reviewed studies included in the final analysis, 34 focused on the finance
sector, 28 on healthcare, 30 on retail, and 26 on manufacturing. This distribution ensured a balanced,

459


https://rast-journal.org/index.php/RAST/index
https://doi.org/10.63125/xvjst226

Review of Applied Science and Technology
Volume 04, Issue 02 (2025)
Page No: 440 - 472
Doi: 10.63125/xvjst226
cross sectoral perspective on how change automation is applied across industries with diverse
regulatory, operational, and strategic demands. The findings are organized into four key dimensions:
sectoral automation strategies, tfoolchain integration, risk management practices, and
organizational enablers. Together, these dimensions offer a comprehensive overview of how
automation frameworks are being adopted and the measurable impacts they generate on
efficiency, compliance, agility, and resilience in cloud environments. A core frend observed across
all sectors is the shift away from manual change control methods traditionally dependent on email
approvals, spreadsheets, and change advisory boards toward highly automated, policy driven, and
API integrated workflows. Over 85% of the studies (104 articles) reported that automation is no longer
optional but essential to manage the scale, velocity, and complexity of cloud based change
operations. These changes encompass everything from infrastructure provisioning and application
deployments to configuration updates and compliance validation. The automation journey,
however, differs across sectors due to varying regulatory frameworks, digital maturity levels, and
organizational priorities. In the financial sector, the primary driver for automation is regulatory
compliance. Of the 34 finance focused articles, 31 discussed automation specifically in the context
of meeting mandates like SOX, PCI DSS, and Basel lll. These organizations adopted structured ITSM
platforms such as ServiceNow, BMC Helix, or Remedy, often integrated with Terraform, Jenkins, or
Azure Pipelines. More than 26 studies in this category emphasized the use of policy as code tools
like HashiCorp Sentinel or Open Policy Agent to enforce security and compliance rules dynamically.
Change automation pipelines in finance were found to significantly reduce manual approval times,
with one study noting a 65% reduction in compliance verification duration when ServiceNow was
integrated with Terraform validations. Additionally, 23 of the finance focused studies reported
improved change traceability and audit readiness, highlighting that automation enabled detailed
logs of who initiated, reviewed, and executed each change. Furthermore, 18 studies provided
evidence that deployment failure rates dropped by an average of 40% following automation
adoption.
In the healthcare sector, the focus is predominantly on safeguarding patient data, achieving data
residency compliance, and maintaining system integrity. Among the 28 healthcare focused studies,
25 addressed compliance frameworks such as HIPAA, GDPR, and HITRUST, while 20 specifically
emphasized the role of automated encryption, access control, and audit logging. Healthcare
organizations typically used Azure DevOps, AWS Config, and Prisma Cloud to automate change
validations, with 22 studies detailing how pipelines were structured to enforce data residency policies
before deployment. For example, some systems blocked the deployment of infrastructure if the
configured data centers were located outside a predefined compliance region. In 17 studies,
automation reduced unplanned outages related to misconfigurations by up to 38%, while 19 studies
showed reductions in the manual burden of compliance auditing, with one institution reporting a
50% drop in external audit preparation time. Hybrid cloud models were common in this sector, with
16 studies highlighting how providers maintained sensitive patient data on  premises while
automating cloud changes for analytics or administrative workloads. In the retail sector, the
automation narrative centers around agility and confinuous innovation. Of the 30 studies related to
retail, 28 discussed GitOps, feature flagging, and canary deployments as the preferred mechanisms
for change management. Tools such as ArgoCD, LaunchDarkly, GitHub Actions, and GitLab CI/CD
were dominant, with 25 articles noting how these tools enabled retailers to deploy 10 to 20 changes
per day with rollback assurance and minimal human intervention. Approximately 24 of the studies
noted the use of real fime observability platforms such as Grafana, Prometheus, and Datadog to
frack performance metrics and enable automatic rollback based on service degradation thresholds.
Furthermore, 19 studies found that automated A/B testing platforms allowed businesses to
experiment rapidly with minimal risk. Nearly 70% of the retail related studies (21 out of 30) noted that
change automation directly conftributed to improved business agility, faster fime to market, and
reduced customer impacting incidents, especially during seasonal traffic spikes. The manufacturing
sector presented a unique but rapidly evolving automation landscape. Out of 26 relevant articles,
21 explored hybrid cloud strategies and the integratfion of automation with legacy systems and
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industrial control platforms. Notably, 19 studies detailed the use of Jenkins, CircleCl, or proprietary loT
orchestration systems to automate firmware updates, sensor recalibrations, and digital twin
simulations. A subset of 15 studies examined the role of simulation environments in testing the impact
of configuration changes on production systems before actual deployment. This approach was
particularly prevalent in pharmaceutical, aerospace, and automotive manufacturing. In terms of
outcomes, 17 studies reported reductions in Mean Time Between Failures (MTBF) of 15-30%, while 14
highlighted improvements in regulatory compliance through automated logging and traceability.
Moreover, 12 studies indicated that integrating digital twins with ITSM platforms helped preempt
failure scenarios, thus minimizing downtime during updates.
Across all sectors, automation toolchains consistently included CI/CD orchestrators for
examplelenkins, GitHub Actions, GitLab CI/CD, 1aC tools such asTerraform, AWS CloudFormation,
and policy enforcement systems (Sentinel, OPA). A total of 95 studies referenced the use of
Infrastructure as Code, while 83 studies mentioned automated compliance checks. Monitoring and
observability tools were used in 88 of the reviewed articles, often fied directly to deployment
outcomes, making metrics based rollbacks standard practice in high velocity environments.
Additionally, 71 articles highlighted that change automation helped reduce lead fime from days to
minutes, while 65 reported fewer post deployment incidents or hotfixes due to early validation and
automated testing.
In terms of risk management, over 80% of the articles (?9 in total) discussed how embedded risk
scoring, drift detection, and regression monitoring played a role in change safety. Canary
deployments and blue green rollouts were reported in 47 studies, while 55 documented real time
policy validation during pipeline execution. A standout example from a cloud native enterprise
showed a 42% reduction in failed changes after implementing a risk based gate that blocked
deployments with unresolved policy violations or abnormal infrastructure drift. Similarly, mulfiple
studies found that predictive rollback mechanisms, informed by historical failure patterns, reduced
the average recovery time by 50%. Organizational readiness emerged as another strong indicator
of automation success. Among the 122 studies, 78 discussed leadership engagement, ITIL process
maturity, and cross functional collaboration as essential components of automation readiness.
Teams that included security, compliance, and development stakeholders in automated workflows
experienced smoother adoption and less resistance. 41 studies explicitly mentioned resistance from
legacy change advisory boards as a hindrance to progress, whereas 36 studies reported faster
adoption when traditional CABs were replaced with Change Enablement Boards empowered by
telemetry and data driven insights. Cultural elements such as openness to experimentation, fail fast
learning, and continuous improvement were emphasized in 44 studies, highlighting that automation
is as much a mindset shift as a technological one. The findings also identified growing interest in
intelligent change automation, with 27 studies referencing the use of Al/ML to enhance change
predictions, risk analytics, and anomaly detection. Tools leveraging historical deployment data were
used to auto categorize changes as standard, normal, or emergency, thus triggering appropriate
workflows without manual intervention. These approaches, although still in early maturity, show
promise in reducing decision fatigue and improving accuracy in change approvals. Collectively, the
data underscores the tangible benefits of ITSM based change automation across sectors. The most
frequently reported advantages include a 40% to 70% reduction in change lead time (reported in
66 articles), a 30% to 50% reduction in change failure rate (cited in 58 articles), and a 60% to 75%
improvement in audit readiness and policy compliance (documented in 47 studies). These outcomes
were more prevalent in organizations that deployed fully automated pipelines spanning change
request, risk analysis, policy validation, deployment, monitoring, and rollback stages.
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Figure 10: The synthesized results culminated in a sector wise comparison
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DISCUSSION

The findings from this systematic review underscore the transformative potential of ITSM  based
change management automation in cloud environments. They also validate and extend existing
research on operational efficiency, compliance management, and digital fransformation across
sectors such as finance, healthcare, retail, and manufacturing. As cloud computing architectures
continue to evolve, legacy ITSM frameworks such as ITIL and COBIT are being reengineered through
cloud native automation tools, Infrastructure as Code (laC), and policy as code frameworks (Boyes
& et al., 2018; Mao et al., 2021; Oluwatosin et al., 2024). This transformation reflects both an
operational and a philosophical shift from stafic, low velocity governance toward intelligent,
dynamic change enablement. One of the most significant findings of this review is the strong
alignment between sector specific automation goals and the nature of ITSM implementation. For
instance, in the finance sector, which accounted for 34 of the studies reviewed, automation
strategies were largely driven by the need for compliance assurance, traceability, and defensible
audit trails. These goals were enabled by integrating ITSM systems with compliance aware
orchestration tools like ServiceNow, Terraform, and Senfinel. Previous research by Folorunso et al.,
(2024) and Ahn and Ahn (2021) confirms that financial firms adopt automation to meet the stringent
requirements of regulatory frameworks such as SOX and PCI DSS while maintaining deployment
velocity. Our findings reinforce this conclusion and add quantitative evidence that automation
reduced failed deployments by 40% and accelerated approval workflows by up to 65% in this sector.
In the healthcare sector, 28 studies focused on ensuring compliance with data residency laws and
privacy mandates like HIPAA and GDPR. The adoption of Azure DevOps, Prisma Cloud, and Open
Policy Agent (OPA) provided real time enforcement of access policies and automated audit
logging critical features for regulated entities (Achouch et al., 2022; Aguirre & Rodriguez, 2018;
Alshamrani, Myneni, et al., 2020). Our review revealed that automation in healthcare led to a 50%
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reduction in audit preparation fime and a 38% drop in misconfiguration related incidents. This finding
supports previous studies that link cloud automation with enhanced security governance in data
sensitive sectors (Fernandes et al., 2014; Gawde & et al., 2022; Guedes & et al., 2021). The retail sector,
which contributed 30 studies, demonstrated the strongest orientation toward speed,
experimentation, and rolloack. With tools such as ArgoCD, GitLab CI/CD, and LaunchDarkly,
organizations implemented continuous deployment pipelines and rollback systems. These
capabilities translated info 10-20 daily deployments per team, aligning with the findings of Feitelson
et al. (2013), who argued that feature flagging and blue green deployments reduce risk without
slowing Feitelson et al. (2013)’s innovation. Retail firms reported enhanced customer experience and
improved deployment observability, further corroborating the value of DevOps aligned automation
frameworks in consumer facing digital environments (Kim et al., 2016). In the manufacturing sector,
represented by 26 studies, the integration of automation with physical systems was central. Tools like
Jenkins, loT orchestrators, and digital twin platforms enabled simulation driven deployment
validations. These setups minimized disruption and improved Mean Time Between Failures (MTBF) by
30%. This result echoes insights from Shi et al. (2021)who emphasized that hybrid infrastructure and
smart manufacturing environments require high fidelity change validation and rollback systems. The
use of digital twins in pre deployment impact assessment adds to a growing body of literature on
cyber physical systems in Industry 4.0 (Lu, 2017). A recurring theme in all sectors was the use of Lean
maintenance strategies to streamline workflows and eliminate delays. Lean tools such as
standardized workflows, 58 practices, and value stream mapping were used to reduce Mean Time
to Repair (MTTR), increase Overall Equipment Effectiveness (OEE), and eliminate non value adding
tasks. Studies by Bashar et al. (2020) and Mouhib et al. (2024) confirm that Lean Maintenance tools
improve responsiveness and reduce waste in IT operations. This review extends their work by showing
that these benefits also apply in highly automated, cloud native contexts particularly when
combined with policy as code and CI/CD pipelines. Moreover, this review reinforces the growing
role of Total Productive Maintenance (TPM) as a cultural and operational enabler. TPM's emphasis
on autonomous maintenance, confinuous improvement, and workforce engagement is well
documented in earlier studies . Our findings confirm that TPM practices improve equipment uptime,
operator ownership, and safety mefrics. In 28 of the studies reviewed, TPM principles were digitally
enhanced through the use of loT dashboards and digitized team boards, further strengthening cross
functional collaboration. This reflects the evolution of TPM from a paper based, shop floor philosophy
to a digitally infegrated framework that aligns with Industry 4.0 imperatives. The integration of digital
reliability and predictive maintenance technologies was found to be especially impactful in
reducing downfime and operational costs. As Tortorella et al. (2022) noted, predictive maintenance
allows for timely intervention and prevents failures before they occur. This review found that 34 studies
validated the cost effectiveness of predictive models, reporting maintenance cost reductions of
20% to 40% and improvements in asset availability exceeding 10%. loT sensors, digital twins, and
machine learning were pivotal in achieving these results. These findings build upon prior work by
Mishra et al. (2021), who demonstrated that vibration analysis, acoustic monitoring, and edge
computing extend asset lifecycles and enhance diagnostic precision.
One of the most critical insights from this review is the demonstrated synergy among Lean, TPM, and
predictive maintenance when applied as a unified change management strategy. Earlier studies
such as Huang et al. (2023); Mishra et al. (2021); Moleda (2023) and Molnar (2021) proposed hybrid
models that combine Lean’s discipline, TPM's workforce involvement, and predictive maintenance’s
analytics. Our review provides robust empirical backing for these claims. Of the 122 studies reviewed,
27 explicitly investigated hybrid approaches and consistently reported higher OEE, longer MTBF, and
improved audit performance. Case studies revealed that firms using integrated strategies also
enhanced workforce morale, reduced change induced errors, and improved compliance with
automated policy enforcement. These results confirm the hypothesis that convergence of traditional
and digital maintenance frameworks yields exponential benefits rather than linear ones. The findings
also stress the importance of technological readiness in enabling successful change automation. As
Alshamrani, Alwan, et al. (2020) suggested, the effectiveness of predictive systems and automated
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change workflows is contingent on the presence of interoperable IT architectures, sensor
ecosystems, and robust data platforms. This review reinforces those asserfions by showing that firms
with mature digital infrastructure cloud native CMMS systems, CI/CD pipelines, digital twins
consistently outperformed peers in both reliability and cost efficiency. Technological readiness
emerged not just as a static capability but as a continuous investment trajectory. This is particularly
important in sectors like manufacturing and energy, where automation intersects with physical safety
and regulatory oversight. Equally critical is the role of organizational readiness, which this review
identifies as a decisive success factor across all frameworks Lean, TPM, and digital reliability. Studies
by Tortorella et al. (2021) emphasized that leadership commitment, change management, and
employee fraining significantly affect automation outcomes. The current review confirms these
insights, adding new evidence that organizational readiness enables faster adoption of cloud native
tools, smoother cross functional collaboration, and stronger resistance to change fatigue. Cultural
openness, digital literacy, and incentive alignment were consistently associated with higher ROl and
sustained performance improvements. These findings validate Ahuja & Khamba's (2008) thesis that
the effectiveness of technical systems is inexiricably linked to the people and processes that support
them. Another notable trend in this review is the increasing use of Al driven intelligent change
automation, where historical change data, risk prediction algorithms, and auto remediation systems
are embedded in ITSM platforms. Although still nascent, these systems are showing strong potential
in reducing human errors, optimizing deployment schedules, and enhancing auditability. In line with
the arguments presented by Tortorella et al. (2021), the convergence of Al and ITSM enables
organizations fo move from reactive change control to predictive change intelligence, setting the
stage for fully autonomous change management in the future. Despite the promising results, the
review also highlights several implementation challenges. Many organizations confinue to rely on
email and spreadsheet based change processes, especially in sectors with low digital maturity or
conservative governance structures. These legacy approaches limit visibility, increase error
probability, and delay response times (Adebola et al., 2024). Furthermore, the lack of cenfralized
configuration management and siloed cloud accounts infroduces compliance gaps and audit
failures. This suggests an urgent need for standardizing change policies, consolidating toolchains,
and establishing cross cloud visibility frameworks.
This review shines a guiding light on cross sector ITSM automation in cloud environments, at the same
time it reveals promising avenues for future exploration. First longitudinal studies are needed to follow
the evolving maturity of automation processes over fime, by fracing how early stage
implementations grow into fully integrated systems we can learn how automation maturity affects
performance outcomes and transforms organizational culture. Second comparative evaluations of
toolchains like ServiceNow and lJira Service Management can offer practical guidance to
practitioners as they choose the right tool for their unique contexts, by mapping the strengths and
limitations of each platform these studies can inform decision making and reduce the risk of costly
frial and error. Third the social implications of automation warrant deeper exploration, as routine tasks
are taken over by machines questions of skill displacement and role evolution emerge, future
research can examine how employees adapt fo new responsibilities and how organizations can
cultivate frust in machine driven decisions, studies can explore strategies for upskiling and reskilling
teams alongside introducing automated workflows. Fourth the interplay between human oversight
and intelligent algorithms calls for hybrid governance models, by investigating how predictive
analytics and risk based change approval workflows can enhance anficipatory change
management we can move beyond reactive approaches to create more resilient systems. In
addition future work should also examine the environmental and ethical dimensions of ITSM
automation in cloud infrastructures, exploring the carbon footprint implications of automated
provisioning and the frameworks needed to ensure responsible governance. Cross cultural studies
can shed light on how regional regulatory environments and organizational norms influence the
adoption of ITSM based change automation across industries. Lastly design science research can
confribute novel frameworks and artifacts that bridge technical tools, organizational practices and
policy requirements, thereby providing holistic blueprints for practitioners and scholars alike. By
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pursuing these research directions with a spirit of curiosity and collaboration, future scholars can

deepen our collective understanding and empower organizations to unlock the full potential of ITSM
automation in cloud environments.

Figure 11: Proposed model for the future study
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CONCLUSION

This literature based empirical review has examined the state of ITSM based change management
automation in cloud environments across multiple sectors, including finance, healthcare, retail, and
manufacturing. Through a comprehensive analysis of 122 peer reviewed articles, the study identified
key frameworks, enabling fechnologies, and sector specific challenges and successes that shape
the modern IT service change landscape. The research underscores that automation is no longer a
supplementary convenience it is an essential component for achieving agility, compliance, and
operational excellence in cloud driven enterprises. One of the most prominent conclusions from the
study is that the integration of ITSM principles with cloud native tools such as Infrastructure as Code
(laC), Continuous Integration/Continuous Deployment (CI/CD) pipelines, and policy as code
solutions has substantially transformed change management processes. Traditional ITIL and COBIT
frameworks, initially designed for slower, manual change cycles in on premises environments, have
evolved through automation to meet the demands of high velocity cloud platforms. By embedding
governance into code and ufilizing fools like ServiceNow, Terraform, Azure DevOps, and Jenkins,
organizations are now able to implement repeatable, compliant, and scalable change workflows
that are aligned with both business objectives and regulatory requirements. The sectoral analysis
reveals that while core change management principles remain consistent, the automation focus
varies across industries. Financial institutions prioritize auditability and regulatory compliance, often
adopting change gating and rollback systems to mitigate risk. Healthcare organizations emphasize
data residency, security, and strict change traceability to align with HIPAA and GDPR mandates.
Conversely, retail environments demand high frequency deployments, feature toggling, and
observability to enhance customer experience. Manufacturing sectors increasingly adopt hybrid
infrastructures, where change automation enhances fraceability, reduces disruptions, and improves
Mean Time Between Failures (MTBF). These insights highlight that there is no one size fits all
aufomation solution; instead, successful implementation requires contextual adaptation of ITSM
practices. Beyond tools and processes, the research strongly affirms the critical roles of organizational
and technological readiness in determining the success of change automation inifiatives.
Organizations that demonstrate leadership commitment, staff training, and a culture of continuous
improvement are significantly more likely to deploy automation effectively. Similarly, fechnological
enablers such as robust cloud infrastructure, interoperable systems, and real time monitoring are
prerequisites for scalable automation. This dual readiness forms the foundation upon which ITSM
automation can thrive, especially in complex cloud environments. Despite the progress observed,
the review also identifies notable gaps. Many small and medium enterprises (SMEs) and organizations
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in developing markets sfill rely on manual change practices, lacking the tools or expertise for full
automation. Additionally, the fragmented nature of case studies across industries makes it difficult to
establish universal best practices. There is also a growing need for real time impact analysis and Al
driven change intelligence to predict and prevent change related incidents proactively.
To wrap up, ITSM based change automation in the cloud represents a critical paradigm shift in how
modern organizations manage digital fransformation. It offers immense potential to balance agility
with governance, especially when tailored to sector specific needs and supported by organizational
and technological readiness. Future research should focus on developing unified models,
quantifying ROI, and exploring cross sector integration patterns to guide further evolution in this
rapidly advancing field.
RECOMMENDATIONS
Based on the systematic review and cross sector analysis of ITSM  based change management
automation in cloud environments, several practical and strategic recommendations emerge for
industry practitioners, policymakers, and future researchers. These recommendations are structured
around key domains: organizational strategy, technological adoption, sector specific tailoring, and
future research directions. First, organizations should prioritize fostering a culture that embraces digital
fransformation, continuous learning, and collaborative change governance. Automation initiatives
succeed when supported by strong leadership commitment, employee engagement, structured
training programs, and effective change management strategies. Companies should develop cross
functional teams that include IT, operations, security, and compliance stakeholders to co design
automated change workflows while investing in upskiling and reskiling employees on ITSM tools,
cloud operations, and policy as code principles. Second, successful ITSM automation depends
heavily on mature, integrated technology ecosystems, so enterprises must build scalable cloud
platforms, robust APl infegrations, and infrastructure as code capabilities. Tools like Jenkins, GitLab
Cl/CD, Terraform, and ServiceNow combined with orchestration layers like Kubernetes and cloud
naftive security platforms can improve deployment speed, auditability, and resilience, with attention
to interoperability across legacy and hybrid environments. Third, organizations must tailor ITSM
automation to industry specific needs: finance and healthcare should emphasize compliance, audit
trails, and rollback mechanisms due to mandates like SOX, PCI DSS, HIPAA, and GDPR, while retail
and manufacturing can focus on agility, observability, and minimal downtime through A/B testing,
canary deployments, and telemetry. Fourth, o boost effectiveness, organizations should incorporate
predictive analytics, Al driven impact analysis, and anomaly detfection info change pipelines for
real time risk assessment, proactive rollback, and self healing. Integrating machine learning models
and digital twins further optimizes change planning and minimizes failures, with future deployments
aiming for Al enabled CI/CD tools and monitoring systems. Fifth, there is a pressing need for
standardized best practices across industries, so collaboration among government agencies,
industry consortia, and academic institutions should yield published guidelines, benchmarks, and
maturity models for ITSM automation. Cross sector forums, open source tools, and collaborative
initiafives can accelerate knowledge sharing, reduce redundancy, and enable consistent
execution. Lastly, future empirical research should investigate the long term business impacts of
automation including ROI, incident reduction, and compliance using comparative metrics across
sectors. More investigation is also needed into automation adoption in SMEs and digitally maturing
economies, and longitudinal studies on hybrid cloud transitions, Al driven governance, and
behavioral analytics can deepen the research base. In summary, effective ITSM automation in cloud
environments demands a holistic strategy encompassing cultural readiness, technical capabilities,
regulatory alignment, and confinuous innovation. By addressing these dimensions proactively,
organizations can achieve agile, reliable, and compliant change management processes that
support long term digital success.
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