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Abstract 

The rapid evolution of enterprise information systems has reached a decisive 
inflection point as organizations increasingly depend on multi-cloud strategies to 
achieve resilience, cost optimization, regulatory compliance, and digital agility. Within 
this environment, Infrastructure as Code (IaC) has emerged as a foundational 
paradigm that allows complex, distributed, and heterogeneous cloud environments to 
be specified, deployed, governed, and evolved through software-defined processes. 
While multi-cloud architectures have been widely discussed in the practitioner 
literature, there remains a persistent theoretical and empirical gap in understanding 
how IaC functions as a strategic governance and operational control layer that 
mediates between organizational objectives and the fragmented realities of cloud 
provider ecosystems. This article addresses that gap by developing an integrated 
conceptual and analytical framework that positions IaC not merely as an automation 
tool, but as a socio-technical infrastructure that shapes risk, accountability, security, 
and organizational learning in multi-cloud enterprises. 

The discussion advances a critical perspective on the limitations and risks of IaC-
driven multi-cloud strategies, including the potential for hidden technical debt, the 
emergence of new forms of vendor lock-in at the tooling layer, and the ethical 
implications of highly automated infrastructure decision-making. By comparing 
competing scholarly and industry viewpoints, the article demonstrates that while IaC 
significantly enhances transparency and resilience, it also introduces new governance 
challenges that require interdisciplinary responses. Ultimately, the study argues that 
the future of multi-cloud computing will be determined not by the number of 
providers an organization adopts, but by the sophistication with which it encodes, 
governs, and evolves its infrastructure through IaC. In doing so, this research 
contributes a robust theoretical and practical foundation for scholars and 
practitioners seeking to design secure, compliant, and adaptable multi-cloud 
enterprises in an increasingly automated digital world. 
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INTRODUCTION 

The contemporary enterprise computing landscape is defined 

by a paradoxical combination of unprecedented flexibility and 

escalating complexity. On one hand, cloud computing has 

liberated organizations from the rigid constraints of physical 

data centers, enabling on-demand scalability, global reach, 

and rapid experimentation. On the other hand, the 

proliferation of cloud service providers, each with its own 

architectural models, pricing structures, security frameworks, 

and operational semantics, has produced an environment in 

which managing digital infrastructure has become more 

cognitively and organizationally demanding than at any 

previous point in the history of information systems (Gartner, 

2024). Within this context, multi-cloud strategies have 

emerged as a dominant paradigm, driven by the desire to 

avoid vendor lock-in, optimize costs, improve resilience, and 

satisfy regulatory or data sovereignty requirements 

(RightScale, 2024). However, as enterprises distribute 

workloads across multiple cloud platforms, they encounter a 

new category of infrastructural fragility: not the fragility of 

hardware, but the fragility of coordination, governance, and 

control across heterogeneous digital environments (Cisco 

Systems, 2022). 

This structural challenge has catalyzed the rise of 

Infrastructure as Code (IaC) as a foundational practice for 

modern cloud operations. IaC refers to the specification, 

provisioning, and management of infrastructure resources 

through machine-readable, version-controlled code rather 

than through manual configuration or ad hoc scripting. While 

IaC is often presented in practitioner discourse as a tool for 

automation and efficiency, its deeper significance lies in its 

capacity to transform infrastructure from a mutable, opaque, 

and human-dependent artifact into a transparent, 

reproducible, and governable digital object (HashiCorp, 

2023). In multi-cloud environments, where the same 

application may depend on compute services from one 

provider, storage from another, and networking from a third, 

IaC becomes the only viable mechanism for maintaining 

coherence and predictability across organizational 

boundaries. 

The theoretical importance of IaC in multi-cloud ecosystems 

has been rigorously articulated by Dasari (2025), who frames 

IaC not simply as an operational convenience but as a 

strategic enabler of enterprise governance, security, and 

scalability. Dasari’s analysis situates IaC within a multi-cloud 

best-practice framework that emphasizes standardization, 

modularization, and policy-driven automation as the 

cornerstones of sustainable cloud architecture. By embedding 

organizational rules and security controls directly into 

infrastructure definitions, Dasari (2025) argues that 

enterprises can achieve a level of consistency and 

compliance that is otherwise unattainable in fragmented 

cloud environments. This insight is particularly significant in 

light of the growing regulatory scrutiny of cloud usage in 

sectors such as finance, healthcare, and government, where 

failures of governance can have profound legal and ethical 

consequences (NIST, 2021). 

Yet despite the growing recognition of IaC’s importance, the 

existing literature remains fragmented between highly 

technical practitioner guides and abstract discussions of 

cloud strategy that rarely engage with the granular realities 

of infrastructure governance. Industry reports such as those 

produced by Gartner (2024) and RightScale (2024) provide 

valuable empirical snapshots of adoption trends, but they 

tend to treat IaC as a tactical tool rather than as a socio-

technical system with deep organizational implications. 

Similarly, classical DevOps literature, exemplified by Kim et 

al. (2016), emphasizes automation, continuous delivery, and 

cultural transformation, but it often abstracts away from the 

unique challenges posed by multi-cloud heterogeneity. As a 

result, there exists a critical gap in understanding how IaC 

mediates between the strategic aspirations of multi-cloud 

adoption and the operational realities of distributed cloud 

infrastructures. 

This article seeks to address that gap by developing a 

comprehensive, theoretically grounded, and empirically 

informed analysis of IaC in multi-cloud enterprises. Building 

on the foundational work of Dasari (2025), the study 

integrates insights from cloud security architecture (NIST, 

2021), automation and AIOps research (IBM Cloud Research, 

2024), and comparative IaC tool analysis (Sharma & 

Choudhary, 2024) to construct a holistic framework for 

understanding how IaC shapes governance, risk, and 

organizational learning in multi-cloud environments. The 

central argument advanced here is that IaC should be 
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understood not merely as a technical implementation 

strategy, but as a form of institutionalized knowledge that 

encodes organizational values, regulatory obligations, and 

risk tolerances into the very fabric of digital infrastructure. 

Historically, the management of enterprise infrastructure has 

evolved through successive waves of abstraction. In the era 

of mainframe computing, infrastructure was tightly coupled 

to specific physical machines and managed by specialized 

operators. The advent of virtualization introduced a layer of 

abstraction that allowed multiple workloads to share the 

same hardware, thereby improving utilization and flexibility. 

Cloud computing extended this abstraction to the level of 

entire data centers, enabling organizations to treat compute, 

storage, and networking as on-demand services rather than 

as owned assets (Microsoft Azure Blog, 2023). IaC 

represents the next stage in this evolutionary trajectory by 

abstracting not only the physical resources but also the 

processes and decisions through which those resources are 

configured and governed. In this sense, IaC can be seen as 

the codification of infrastructure management itself. 

The shift toward multi-cloud architectures intensifies the 

importance of this codification. In a single-cloud 

environment, enterprises can often rely on provider-specific 

tools and conventions to manage their infrastructure. 

However, in a multi-cloud context, such reliance quickly 

becomes a source of fragmentation and risk, as each 

provider imposes its own syntax, security models, and 

operational constraints (Amazon Web Services, 2023). IaC 

tools such as Terraform, CloudFormation, and Ansible, as 

analyzed by Sharma and Choudhary (2024), offer a unifying 

layer that allows organizations to describe their desired 

infrastructure state in a provider-agnostic manner. Yet this 

technical unification also carries strategic implications, as it 

shifts power and responsibility from cloud vendors to 

enterprise architects and DevOps teams who control the IaC 

codebase. 

The literature on multi-cloud strategy consistently 

emphasizes the trade-offs between flexibility and complexity. 

Gartner (2024) notes that while multi-cloud adoption can 

reduce dependency on any single provider, it also increases 

the cognitive and operational burden on IT teams. Cisco 

Systems (2022) similarly observes that multi-cloud 

environments often become “integration nightmares” without 

strong governance frameworks. Dasari (2025) responds to 

this challenge by proposing a set of IaC best practices 

designed to restore coherence and predictability to multi-

cloud deployments. These include modular infrastructure 

design, centralized policy enforcement, and continuous 

validation of infrastructure states against desired 

configurations. By treating infrastructure definitions as living 

documents that evolve alongside organizational needs, 

Dasari (2025) positions IaC as a dynamic governance 

mechanism rather than a static blueprint. 

The present study extends this line of reasoning by situating 

IaC within broader debates about digital governance and 

organizational control. From a sociological perspective, code 

is not merely a technical artifact but a form of regulation that 

shapes behavior by defining what is possible and permissible 

within a system. In the context of multi-cloud enterprises, 

IaC becomes a regulatory technology that constrains how 

teams provision resources, implement security controls, and 

respond to failures. This regulatory function is particularly 

salient in light of the increasing use of automated 

remediation and AIOps platforms, which rely on IaC 

definitions to execute corrective actions without human 

intervention (IBM Cloud Research, 2024). The automation of 

governance raises profound questions about accountability, 

transparency, and the distribution of decision-making 

authority within organizations. 

By examining these issues through the lens of IaC, this 

article contributes to a more nuanced understanding of 

multi-cloud strategy as a socio-technical phenomenon. The 

analysis proceeds from the premise that infrastructure is not 

neutral, but embodies specific assumptions about risk, 

efficiency, and organizational priorities. When these 

assumptions are encoded into IaC, they become durable and 

difficult to contest, shaping the long-term evolution of 

enterprise systems. Therefore, a critical examination of IaC 

practices is essential not only for improving technical 

performance, but also for ensuring that multi-cloud 

architectures align with broader organizational and societal 

values. 

In articulating this perspective, the study also addresses the 

practical concerns of enterprise architects and IT leaders 

who must navigate the competing demands of innovation, 

security, and compliance. NIST (2021) emphasizes that 

multi-cloud security architectures must be designed with a 

clear understanding of trust boundaries, identity 
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management, and data protection requirements. IaC 

provides a mechanism for operationalizing these principles by 

embedding them directly into infrastructure definitions, 

thereby reducing the risk of human error and configuration 

drift. However, as Dasari(2025) cautions, the effectiveness of 

this approach depends on the rigor with which IaC is 

designed, reviewed, and maintained. Poorly written or 

inadequately governed IaC can amplify rather than mitigate 

risk, particularly when deployed at the scale and speed 

characteristic of modern cloud environments. 

The literature gap that this article seeks to address can 

therefore be articulated as follows: while there is widespread 

recognition of the technical benefits of IaC in multi-cloud 

environments, there is insufficient theoretical and empirical 

analysis of its role as a governance and organizational 

learning mechanism. By synthesizing insights from diverse 

sources and grounding them in the best-practice framework 

articulated by Dasari (2025), this study aims to provide a 

richer and more actionable understanding of how IaC shapes 

the trajectory of enterprise multi-cloud adoption. In doing so, 

it lays the groundwork for more informed decision-making by 

scholars, practitioners, and policymakers alike, at a moment 

when the future of digital infrastructure is increasingly being 

written in code. 

METHODOLOGY 

The methodological approach adopted in this study is 

grounded in qualitative, interpretive research traditions that 

seek to understand complex socio-technical systems through 

the systematic analysis of texts, theories, and institutional 

practices. Given that Infrastructure as Code and multi-cloud 

architectures are not merely technical artifacts but also 

organizational and governance phenomena, a purely 

quantitative or experimental methodology would be 

insufficient to capture their multidimensional character (Kim 

et al., 2016). Instead, this research employs a comparative 

analytical framework that integrates scholarly literature, 

industry reports, and normative guidelines in order to 

construct a theoretically robust and empirically informed 

account of IaC in multi-cloud enterprises. 

At the core of this methodology lies a structured literature 

synthesis that treats the provided references not as isolated 

data points but as interrelated expressions of evolving 

knowledge about cloud governance, automation, and 

security. The work of Dasari (2025) serves as the primary 

analytical anchor, as it provides a comprehensive and 

explicitly enterprise-focused account of IaC best practices in 

multi-cloud environments. By positioning Dasari’s framework 

as a reference point, the study is able to evaluate how other 

sources either reinforce, extend, or challenge its assumptions 

and conclusions. This approach aligns with interpretive 

traditions in information systems research, which emphasize 

the importance of theoretical triangulation and 

contextualization when dealing with rapidly evolving 

technological domains (Gartner, 2024). 

The first stage of the methodology involved a close reading 

and thematic coding of all the provided references. Each text 

was examined to identify its core assumptions about multi-

cloud strategy, automation, security, and governance. For 

example, Gartner (2024) and RightScale (2024) were 

analyzed primarily for their macro-level insights into adoption 

trends and organizational motivations, while NIST (2021) 

was treated as a normative framework articulating security 

and compliance requirements. Technical and tool-focused 

sources such as HashiCorp (2023) and Sharma and 

Choudhary (2024) were coded for their implicit and explicit 

models of infrastructure abstraction and control. Throughout 

this process, Dasari (2025) was used as a conceptual lens to 

interpret how these diverse perspectives converge or diverge 

in their treatment of IaC. 

The second stage involved the construction of a conceptual 

framework that links IaC practices to broader organizational 

and governance outcomes. Drawing on DevOps theory (Kim 

et al., 2016) and automation research (IBM Cloud Research, 

2024), the study identifies three key dimensions through 

which IaC exerts its influence: codification of policy, 

orchestration of operations, and institutionalization of 

knowledge. These dimensions were not imposed a priori, but 

emerged inductively from the comparative analysis of the 

sources. For instance, the emphasis on embedding security 

and compliance into code found in Dasari (2025) and NIST 

(2021) naturally aligned with the notion of policy codification, 

while the discussion of AIOps and automated remediation in 

IBM Cloud Research (2024) highlighted the orchestration 

dimension. 

The third stage of the methodology consisted of a critical 

interpretive analysis that examined the tensions, 

contradictions, and unresolved questions within the 

literature. While industry sources often present IaC and 
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multi-cloud strategies in a largely optimistic light, scholarly 

and normative texts reveal deeper concerns about 

complexity, accountability, and risk (Cisco Systems, 2022; 

NIST, 2021). By juxtaposing these perspectives, the study 

was able to identify areas where prevailing narratives may 

oversimplify the challenges of IaC-driven multi-cloud 

adoption. This critical stance is consistent with the 

methodological orientation of this research, which seeks not 

merely to describe best practices but to interrogate their 

underlying assumptions and implications. 

A key methodological limitation of this study lies in its 

reliance on secondary sources rather than primary empirical 

data. While reports from Gartner (2024) and RightScale 

(2024) provide valuable insights into industry trends, they 

are themselves interpretive constructions that reflect specific 

methodological choices and commercial interests. Similarly, 

normative frameworks such as NIST (2021) articulate 

idealized models of security architecture that may not fully 

capture the messy realities of enterprise practice. To mitigate 

these limitations, the study employs a strategy of cross-

source validation, whereby claims from one source are 

examined in light of evidence or arguments from others. For 

example, the optimism about automation found in IBM Cloud 

Research (2024) is tempered by the cautionary notes on 

complexity and governance articulated by Cisco Systems 

(2022) and Dasari (2025). 

Another limitation concerns the rapid pace of technological 

change in the cloud computing domain. The references used 

in this study span several years, and their relevance may 

evolve as new tools, standards, and regulatory regimes 

emerge. However, by focusing on underlying principles of 

governance, codification, and organizational learning rather 

than on specific product features, the study aims to produce 

insights that retain their validity across technological cycles 

(HashiCorp, 2023). This methodological choice is consistent 

with the theoretical orientation of the research, which treats 

IaC as a paradigm rather than a particular implementation. 

The methodological rigor of the study is further enhanced by 

its explicit engagement with competing theoretical 

perspectives. For instance, while DevOps literature 

emphasizes the benefits of automation and continuous 

delivery (Kim et al., 2016), security frameworks such as NIST 

(2021) prioritize control, auditability, and risk management. 

By analyzing how IaC mediates between these potentially 

conflicting priorities, the study provides a more nuanced 

account of multi-cloud governance than would be possible 

through a single theoretical lens. Dasari (2025) explicitly 

acknowledges this tension and proposes IaC as a means of 

reconciling agility with control, a claim that is critically 

examined and elaborated throughout this research. 

In summary, the methodology of this study is designed to 

capture the complexity of IaC in multi-cloud enterprises 

through a rigorous, interpretive synthesis of authoritative 

sources. By grounding the analysis in the best-practice 

framework of Dasari (2025) while simultaneously engaging 

with broader industry and scholarly debates, the research 

achieves both depth and breadth. Although the absence of 

primary empirical data imposes certain constraints, the 

systematic and critical use of the provided references 

ensures that the findings are both credible and theoretically 

significant. 

RESULTS 

The analytical synthesis of the provided literature reveals a 

complex and interdependent set of outcomes associated with 

the adoption of Infrastructure as Code in multi-cloud 

enterprises. Rather than producing a single, linear effect, IaC 

reshapes organizational capabilities, risk profiles, and 

governance structures in ways that are deeply contingent on 

how it is designed, implemented, and maintained (Dasari, 

2025). The results of this study are therefore presented not 

as isolated findings, but as an integrated pattern of 

relationships that collectively define the role of IaC in 

contemporary multi-cloud environments. 

One of the most significant outcomes identified in the 

literature is the transformation of infrastructure governance 

from a predominantly manual and reactive process into a 

proactive, code-driven system. Dasari (2025) emphasizes 

that when infrastructure definitions are expressed as version-

controlled code, they become subject to the same review, 

testing, and auditing processes as application software. This 

shift has profound implications for compliance and risk 

management, particularly in regulated industries. NIST 

(2021) argues that multi-cloud security architectures must 

ensure consistent enforcement of identity, access control, 

and data protection policies across providers. IaC enables 

this consistency by embedding security controls directly into 

the templates and modules used to provision resources, 

thereby reducing the likelihood of configuration drift and 
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unauthorized changes. 

Industry analyses corroborate this governance effect. 

Gartner (2024) notes that organizations with mature IaC 

practices are significantly more likely to achieve compliance 

with internal and external standards, because their 

infrastructure states can be continuously validated against 

codified policies. Similarly, RightScale (2024) reports that 

enterprises using IaC in multi-cloud environments experience 

fewer security incidents related to misconfiguration, a finding 

that aligns with the theoretical expectations articulated by 

Dasari (2025). These results suggest that IaC does not 

merely automate existing practices, but fundamentally alters 

the way organizations conceptualize and enforce governance 

in distributed cloud systems. 

A second major outcome concerns operational resilience and 

reliability. Multi-cloud strategies are often justified on the 

grounds that they reduce the risk of catastrophic outages by 

allowing workloads to fail over from one provider to another 

(Amazon Web Services, 2023). However, without a unified 

orchestration layer, such failover mechanisms are difficult to 

implement and maintain. IaC provides the necessary 

abstraction by allowing infrastructure states to be replicated, 

modified, and redeployed across different cloud 

environments with minimal manual intervention (HashiCorp, 

2023). Dasari (2025) highlights this capability as a core best 

practice, arguing that modular and provider-agnostic IaC 

designs enable enterprises to recover from failures more 

quickly and with greater confidence. 

The integration of IaC with AIOps platforms further amplifies 

this resilience. IBM Cloud Research (2024) documents how 

automated monitoring and remediation systems can use IaC 

definitions as a reference point for detecting and correcting 

deviations from desired states. In a multi-cloud context, 

where the same application may span multiple providers, this 

capability is particularly valuable, as it allows organizations to 

maintain a coherent operational posture despite underlying 

heterogeneity. The result is a form of digital resilience that is 

not dependent on human intervention, but on the continuous 

execution of codified policies and workflows, a dynamic that 

Dasari (2025) identifies as central to scalable multi-cloud 

operations. 

A third key outcome relates to organizational learning and 

knowledge management. Traditional infrastructure 

management relies heavily on the tacit knowledge of 

individual administrators, which is difficult to document, 

transfer, or audit (Kim et al., 2016). By contrast, IaC 

externalizes this knowledge into explicit, executable artifacts 

that can be shared, reviewed, and improved over time. 

Dasari (2025) describes this process as the creation of an 

“infrastructure knowledge base” that evolves alongside the 

organization’s technological and regulatory environment. In 

multi-cloud enterprises, where teams must navigate multiple 

provider ecosystems, this codified knowledge becomes a 

critical asset, enabling consistent practices and reducing the 

risk of errors caused by misunderstanding or 

miscommunication. 

Sharma and Choudhary (2024) reinforce this finding through 

their comparative analysis of IaC tools. They observe that 

platforms such as Terraform and Ansible facilitate the reuse 

of infrastructure modules across projects and teams, thereby 

promoting standardization and institutional memory. When 

combined with version control and continuous integration 

practices, these tools allow organizations to track the 

evolution of their infrastructure in much the same way that 

they track the evolution of their software, a capability that 

Dasari (2025) identifies as essential for long-term 

governance and auditability. 

At the same time, the results also reveal a set of emergent 

risks and trade-offs associated with IaC-driven multi-cloud 

strategies. Cisco Systems (2022) cautions that the very 

abstraction that makes IaC powerful can also obscure 

underlying complexities, leading to a false sense of control. 

When infrastructure is managed through high-level code, 

teams may become disconnected from the operational 

realities of specific cloud providers, potentially overlooking 

provider-specific limitations or security nuances. Dasari 

(2025) acknowledges this risk and argues for a layered 

approach in which IaC abstractions are complemented by 

provider-specific expertise and monitoring. 

Another risk identified in the literature is the potential for 

new forms of vendor lock-in at the tooling layer. While IaC is 

often promoted as a means of avoiding dependence on any 

single cloud provider, Sharma and Choudhary (2024) note 

that organizations can become deeply dependent on specific 

IaC tools and their ecosystems. This dependence can limit 

flexibility and complicate migration efforts, particularly if the 

tool’s abstractions do not map cleanly onto new or emerging 

cloud services. Dasari (2025) addresses this concern by 
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advocating for open standards and modular designs, but the 

literature suggests that achieving true tool independence 

remains a significant challenge. 

In aggregate, the results of this study indicate that IaC plays 

a multifaceted and transformative role in multi-cloud 

enterprises. It enhances governance, resilience, and 

organizational learning, but it also introduces new layers of 

complexity and dependency that must be carefully managed. 

These findings underscore the central argument of this 

article: that IaC is not merely a technical convenience, but a 

foundational element of modern digital governance whose 

implications extend far beyond the realm of automation 

(Dasari, 2025). 

DISCUSSION 

The results presented above invite a deeper theoretical and 

critical examination of Infrastructure as Code as a socio-

technical institution within multi-cloud enterprises. While the 

descriptive analysis demonstrates that IaC enhances 

governance, resilience, and organizational learning, these 

outcomes cannot be fully understood without situating them 

within broader debates about digital control, automation, and 

organizational power. The discussion that follows therefore 

interprets the findings through multiple scholarly lenses, 

drawing on cloud strategy, security architecture, and DevOps 

theory to explore both the promises and the perils of IaC-

driven multi-cloud ecosystems (Dasari, 2025). 

One of the most profound implications of IaC is its 

reconfiguration of governance from a human-centered to a 

code-centered paradigm. Traditional IT governance relies on 

policies, procedures, and oversight bodies to ensure that 

infrastructure decisions align with organizational and 

regulatory requirements. In multi-cloud environments, 

however, the sheer volume and velocity of infrastructure 

changes make such manual governance increasingly 

untenable (Gartner, 2024). IaC addresses this problem by 

embedding governance logic directly into the infrastructure 

itself, transforming policies into executable constraints that 

shape what can and cannot be deployed (NIST, 2021). This 

shift aligns with Dasari’s (2025) argument that IaC functions 

as a form of “digital constitution” for multi-cloud enterprises, 

defining the rules of engagement in a way that is both 

enforceable and transparent. 

From a theoretical perspective, this transformation can be 

understood through the lens of code as law, a concept that 

has long been discussed in the context of digital regulation. 

When infrastructure is defined through code, the code 

becomes the primary site of power, determining how 

resources are allocated, who has access, and what actions 

are permissible. This has both democratizing and centralizing 

effects. On one hand, IaC allows teams across the 

organization to collaborate on a shared, version-controlled 

representation of infrastructure, thereby reducing 

dependence on individual gatekeepers (HashiCorp, 2023). On 

the other hand, it concentrates authority in those who 

control the codebase, raising questions about accountability 

and oversight that are not easily resolved through traditional 

managerial structures (Cisco Systems, 2022). Dasari (2025) 

implicitly acknowledges this tension by emphasizing the need 

for robust review and approval workflows around IaC, but 

the literature suggests that many organizations struggle to 

implement such controls in practice. 

The integration of IaC with AIOps further complicates this 

governance landscape. IBM Cloud Research (2024) describes 

how automated systems can use IaC definitions to detect 

anomalies and execute corrective actions without human 

intervention. While this capability enhances resilience and 

efficiency, it also introduces a new layer of algorithmic 

decision-making that is difficult to audit or contest. In a 

multi-cloud environment, where automated remediation 

might involve shifting workloads between providers or 

modifying security configurations, the stakes of such 

decisions are particularly high. Dasari (2025) highlights the 

importance of transparency and traceability in IaC-driven 

automation, yet the literature suggests that achieving 

meaningful human oversight over complex, self-healing 

systems remains an unresolved challenge. 

Another critical dimension of IaC in multi-cloud enterprises is 

its impact on organizational learning and professional 

identity. DevOps theory emphasizes the importance of 

breaking down silos between development and operations, 

fostering a culture of shared responsibility for system 

reliability and security (Kim et al., 2016). IaC operationalizes 

this cultural shift by providing a common language through 

which developers, operations staff, and security professionals 

can collaborate. Infrastructure definitions become a site of 

negotiation and learning, where assumptions about 

performance, risk, and cost are made explicit and subject to 
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revision (Sharma & Choudhary, 2024). In this sense, IaC 

serves as a boundary object that connects different 

professional communities within the enterprise. 

However, this collaborative potential is not automatically 

realized. Cisco Systems (2022) warns that without strong 

organizational support, IaC can become the domain of a 

small group of specialists, reinforcing rather than dismantling 

silos. Dasari (2025) addresses this risk by advocating for 

training, documentation, and cross-functional governance 

structures, but the literature indicates that many 

organizations underestimate the cultural change required to 

make IaC truly inclusive. The result can be a paradox in 

which infrastructure is more transparent in theory but more 

opaque in practice, as only those with the requisite coding 

skills can meaningfully engage with it. 

The economic implications of IaC-driven multi-cloud 

strategies also merit careful consideration. Gartner (2024) 

and RightScale (2024) both note that cost optimization is a 

primary motivation for adopting multiple cloud providers. IaC 

enables sophisticated cost management by allowing 

organizations to define and enforce policies around resource 

allocation, scaling, and lifecycle management (Dasari, 2025). 

Yet this same automation can obscure the true cost of 

infrastructure, as resources are provisioned and 

decommissioned at a speed and scale that outpaces 

traditional accounting practices. Moreover, the reliance on 

IaC tools introduces new cost structures related to licensing, 

training, and maintenance, which may offset some of the 

anticipated savings (Sharma & Choudhary, 2024). 

From a strategic standpoint, the promise of multi-cloud 

flexibility must therefore be weighed against the realities of 

IaC dependency. While IaC reduces reliance on any single 

cloud provider, it can create deep dependencies on specific 

abstraction layers and tooling ecosystems (HashiCorp, 2023). 

Dasari (2025) proposes modular and open designs as a 

mitigation strategy, but the literature suggests that achieving 

true portability remains difficult, particularly as cloud 

providers continue to differentiate their services. This tension 

highlights a broader theme in digital infrastructure: the 

pursuit of flexibility often leads to new forms of lock-in at 

higher levels of abstraction. 

Security and compliance remain perhaps the most contested 

terrain in the IaC discourse. NIST (2021) provides a rigorous 

framework for multi-cloud security architecture, emphasizing 

the need for consistent identity management, encryption, 

and monitoring across providers. IaC offers a powerful 

means of implementing these principles, as it allows security 

controls to be defined once and applied everywhere (Dasari, 

2025). However, the literature also reveals that security is 

only as strong as the code that implements it. A single 

misconfiguration in an IaC template can be propagated 

across an entire multi-cloud environment, magnifying the 

impact of errors (Cisco Systems, 2022). This risk underscores 

the importance of rigorous testing, review, and continuous 

validation, practices that Dasari (2025) identifies as essential 

but that require significant organizational investment. 

In light of these considerations, the future of IaC in multi-

cloud enterprises appears both promising and fraught. On 

one hand, the convergence of IaC, AIOps, and cloud-native 

security architectures points toward a world in which 

infrastructure is increasingly self-governing, adaptive, and 

resilient (IBM Cloud Research, 2024). On the other hand, this 

very automation raises fundamental questions about control, 

accountability, and the role of human judgment in complex 

digital systems. The literature reviewed in this study 

suggests that these questions cannot be answered through 

technical design alone, but require ongoing dialogue between 

technologists, managers, and policymakers (Gartner, 2024). 

By situating IaC within these broader debates, this article 

extends the insights of Dasari (2025) beyond the realm of 

best practices into the domain of critical theory and 

organizational analysis. IaC emerges not merely as a set of 

tools or techniques, but as a new mode of governing digital 

infrastructure that reshapes how enterprises understand and 

manage their technological dependencies. As multi-cloud 

architectures continue to evolve, the challenge for both 

scholars and practitioners will be to harness the power of IaC 

while remaining attentive to its unintended consequences, 

ensuring that the future of cloud computing is not only 

efficient and resilient, but also transparent, accountable, and 

aligned with human values. 

CONCLUSION 

The analysis presented in this study demonstrates that 

Infrastructure as Code has become an indispensable 

foundation for the governance, resilience, and strategic 

coherence of multi-cloud enterprises. By transforming 

infrastructure from a mutable collection of manual 

configurations into a codified, version-controlled, and policy-
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embedded system, IaC enables organizations to navigate the 

complexity of heterogeneous cloud environments with a level 

of precision and accountability that was previously 

unattainable (Dasari, 2025). Far from being a mere 

automation technique, IaC constitutes a new form of 

institutional memory and regulatory architecture that shapes 

how digital resources are allocated, secured, and evolved 

over time. 

At the same time, the study has shown that this 

transformation is accompanied by new risks and tensions. 

The abstraction and automation that make IaC powerful can 

also obscure underlying complexities, concentrate power in 

the hands of those who control the code, and create new 

forms of dependency on tooling ecosystems (Cisco Systems, 

2022; Sharma & Choudhary, 2024). Security and compliance, 

while strengthened through codification, remain vulnerable 

to the quality and governance of the code itself (NIST, 

2021). These challenges underscore the central insight of 

this research: that the future of multi-cloud computing will 

be determined not only by technological innovation, but by 

the institutional frameworks through which IaC is designed, 

governed, and contested. 

By grounding this analysis in the best-practice framework 

articulated by Dasari (2025) and situating it within a broader 

scholarly and industry discourse, this article provides a 

comprehensive and critical foundation for understanding IaC 

as a socio-technical system. For researchers, it highlights the 

need to study infrastructure not merely as a technical artifact 

but as a locus of organizational power and learning. For 

practitioners, it emphasizes that successful multi-cloud 

adoption depends as much on governance, culture, and 

accountability as on tools and architectures. In an era when 

digital infrastructure increasingly underpins economic and 

social life, the way we write, manage, and govern code will 

shape not only the performance of our systems, but the 

values they embody. 
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