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Abstract:  
 

Integration of the manifesto and irreversible infrastructure paradigms provides 

transformational capacity for stability in the cloud computing environment. Moving 

beyond traditional carbon footprint ideas, these architects model infrastructure that 

addresses waste systematically through resource adaptation and improving efficiency in 

the life cycle. The manifesto system accurately defines desired states rather than the 

implementation stages, significantly reduces the manual configuration time, and enables 

accurate resource allocation based on real requirements. Complementing this approach, 

irreversible infrastructure considers components as disposable artifacts that are never 

modified after deployment, ending configuration flow and enabling accurate life cycle 

management. Together, these practices create adequate environmental benefits by 

reducing the server under tension, eliminating maintenance overheads, reducing 

troubleshooting time, and enabling efficient resource scaling. Organizations applying 

these approaches face cultural, technical, and skill-based challenges, but structured 

strategies can overcome these obstacles. The resulting efficiency benefits provide 

alignment benefits in operations, environment, and economic dimension, assuming that 

modern infrastructure practices represent an important component of a comprehensive 

stability initiative in cloud computing. 

 

1. Introduction 
 

Cloud computing has revolutionized how 

organizations deploy and scale technology 

resources, but this change brings significant 

stability challenges. While the carbon footprints of 

data centers have been focused on too much, the 

more overall approach to stability should include 

operating efficiency and resource usage in the life 

cycle of the entire infrastructure. Operational West- 

which includes over-provisioning, manual 

intervention, error remade, and Idol resources, 

which ignore the environmental costs in the cloud 

environment. 

Traditional data centers operate at critically low 

efficiency levels, with server utilization averaging 

just 15.3% across enterprise environments and 

24.5% in cloud provider facilities, according to 

comprehensive measurements conducted across 87 

data centers [1]. This underutilization creates a 

severe sustainability problem, as these servers 

consume 63.7% of their peak power during idle 

states, contributing to the estimated 91 billion 

kilowatt-hours consumed annually by U.S. data 

centers alone. The same research demonstrates that 

manual configuration practices lead to an average 

of 4.8 hours per server per month spent on 

maintenance activities that could be automated 

through declarative approaches. 

The implementation of declarative systems 

produces measurable efficiency improvements by 

defining infrastructure as code rather than through 

manual processes. A longitudinal study tracking 

342 organizations over 36 months found that teams 

adopting declarative specifications reduced 

resource provisioning by 43.7% while achieving 

99.2% deployment consistency [2]. Their data 

collected through the Instructed Infrastructure 

platform showed that organizations implemented 

Gitops workflows reduced the operational overhead 

by 78.6% and reduced the incident response time 

from 142 minutes to 31 minutes. These efficiency 

benefits directly translate into energy savings of 

0.87 kWh per transaction in a high-throughput 

environment. 

http://dergipark.org.tr/en/pub/ijcesen
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Immutable infrastructure approaches complement 

declarative systems by eliminating the 15.3 hours 

per week that the average operations team spends 

addressing configuration drift and patch 

management [1]. Organizations implementing 

immutable deployment patterns reduced their 

mean-time-to-recovery during incidents from 4.3 

hours to 2.5 hours and decreased security 

vulnerabilities by 64.2% according to authenticated 

vulnerability scanning performed across 1,458 

production servers [2]. The elimination of in-place 

updates reduced unplanned downtime by 72.3% 

and lowered overall operational costs by €3,847 per 

application annually. 

The combined environmental impact of these 

approaches is sufficient, performing a possible data 

center energy reduction of 28.4–36.9% through 

extensive implementation with research [1]. By 

terminating systematically operating waste, which 

includes over-provisioning (less than 43.7%), 

configuration management overhead (less than 

94.3%), and extended troubleshooting cycle (up to 

71.5%), organizations improve their environmental 

footprints while improving service credibility. For 

cloud operations seeking improvement in stability, 

a manifesto and irreversible approach represent an 

architectural change that provides an average 

environmental advantage with operational 

excellence. 

 

2. The Environmental Impact of Traditional 

Infrastructure Management 
 

Traditional infrastructure management practices 

have significant environmental implications that 

extend beyond energy consumption. Imperative and 

mutable infrastructure models create systemic 

inefficiencies that directly contribute to increased 

resource consumption and carbon emissions. 

The imperative approach to infrastructure 

management, where systems are provisioned 

through manual command sequences, creates 

substantial operational waste. Quantitative analysis 

reveals that operations teams devote 31.4% of their 

work hours to addressing configuration issues and 

resolving environment-specific problems, equating 

to approximately 12.6 hours per engineer per week 

across the studied organizations [3]. Research 

examining 173 enterprise IT departments through 

comprehensive workflow analytics documented 

that manual infrastructure operations result in an 

average of 4.7 hours of troubleshooting per 

deployment compared to just 0.8 hours in 

automated environments. This operational 

inefficiency translates directly to increased energy 

consumption, with manual troubleshooting sessions 

consuming an additional 1.73 kWh per incident due 

to extended compute resource utilization during 

diagnostic activities. 

Server sprawl and underutilization represent 

another critical environmental challenge in 

traditional infrastructure models. A detailed study 

of 8,453 servers across 42 data centers found 

average utilization rates of just 18.7% for 

traditionally managed servers, with 57.3% of these 

servers remaining operational despite utilization 

rates below 12% for more than 76% of their 

runtime [4]. Comprehensive power monitoring 

revealed that these underutilized servers still 

consumed 67.8% of their peak power during idle 

states, creating a substantial energy burden without 

corresponding computational value. The research 

documented that organizations practicing 

traditional infrastructure management 

overprovisioned their computing resources by an 

average of 212% compared to actual peak demand, 

resulting in an estimated 43.7 GWh of wasted 

electricity annually across the studied 

environments. 

Patch management in mutable systems presents 

another significant source of waste. Organizations 

following traditional security patching practices 

spent an average of 16.8 hours per system per 

month on testing and deploying updates, with 

38.4% of these patches requiring additional 

remediation for unintended consequences [3]. 

During these maintenance operations, production 

systems typically operated at reduced capacity 

while still consuming 74.6% of normal power 

according to measurements, representing a direct 

form of environmental inefficiency. The regular 

patching cycles required an average of 3.2 

unscheduled reboots per server per month, each 

introducing approximately 14 minutes of additional 

power consumption during restart procedures. 

Configuration drift compounds these problems 

significantly, with research showing that systems 

managed through imperative approaches 

experienced configuration variance of 34.2% across 

supposedly identical environments after just six 

months of operation [4]. This drift resulted in 3.2x 

higher incident rates and 2.7x longer mean-time-to-

resolution compared to consistently deployed 

systems. Electric consumption analysis showed that 

an average of 22.7% more calculation resources are 

required to give equivalent performance to the 

environment suffering from severe configuration 

flow, due to sub-conversion configuration and 

compensatory overprizing practices. 

The cumulative environmental impact of these 

inefficiencies is substantial, with traditional 

infrastructure management approaches resulting in 

39.7% higher carbon emissions per transaction 

compared to optimized approaches according to 
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comprehensive carbon accounting [4]. For 

organizations pursuing sustainability objectives, 

addressing these fundamental inefficiencies through 

modern infrastructure approaches represents a 

significant opportunity for environmental 

improvement alongside operational benefits. 

 

3. Declarative Systems and Operational 

Efficiency 
 

The manifesto infrastructure represents a 

fundamental change by explaining how to create 

infrastructure to specify what the desired 

infrastructure should be in the state. This approach 

fundamentally changes operational efficiency and 

provides adequate stability benefits through 

systematic waste deficiency. 

Comprehensive research documented significant 

efficiency improvements across organizations 

implementing declarative infrastructure practices. A 

study of 217 enterprises revealed that teams 

adopting declarative approaches reduced manual 

configuration time by 76.4% compared to 

imperative methods, translating to an average 

reduction of 21.3 person-hours per deployment 

cycle [5]. This efficiency gain directly impacted 

energy consumption, with monitored environments 

showing a 16.7% reduction in power utilization 

during operational activities. Measurements 

indicated that manual infrastructure operations 

consumed approximately 1.83 kWh per deployment 

hour, while automated declarative processes 

required only 0.41 kWh for equivalent outcomes. 

Across the studied organizations, this efficiency 

improvement represented approximately 687 MWh 

saved annually, equivalent to removing 142 

passenger vehicles from the road for a year, 

according to carbon conversion calculations. 

Resource optimization through precise specification 

represents another critical sustainability advantage. 

Detailed analysis across 156 cloud environments 

found that organizations implementing 

infrastructure-as-code provisioned 43.7% fewer 

computing resources for equivalent workloads 

compared to manual methods[6]. Monitoring of 

2,847 production applications showed average 

resource utilization improvements from 19.2% to 

41.5% following declarative implementation, with 

particularly significant gains in compute efficiency. 

The study documented that memory 

overprovisioning decreased from an average of 

273% to 138%, while storage allocation efficiency 

improved by 57.2%. This precision resulted in 

measurable environmental benefits, with 

participating organizations reporting an average 

reduction in energy expenses of €167,843 annually 

per petabyte of managed workload. 

Error remediation overhead showed equally 

impressive improvements in the research, with 

organizations employing declarative approaches 

experiencing 68.7% fewer deployment failures and 

64.2% fewer configuration-related incidents [5]. 

Time-series analysis has shown that the time to 

solve the events decreased from 127 minutes to 41 

minutes, which represents a 67.7% efficiency 

improvement. The stability effect was sufficient, as 

energy monitoring showed that traditional 

troubleshooting procedures were 2.3 times more 

frequent per phenomenon than automated treatment 

in the announcement environment. This efficiency 

improvement stemmed from both reduced 

resolution time and the elimination of redundant 

diagnostic steps that previously consumed 

significant computing resources. 

Elastic scaling capabilities delivered further 

efficiency gains, with studies demonstrating that 

declarative autoscaling implementations reduced 

average resource idle time by 72.3% compared to 

static provisioning approaches[6]. Detailed 

telemetry from 2,183 production workloads 

revealed that policy-based declarative scaling 

reduced peak-to-average resource ratios from 3.9:1 

to 1.8:1, effectively eliminating substantial waste 

during predictable low-demand periods. The 

manifesto scaling policies were implemented as a 

result of 41.2% lower energy during the off-pick 

hours while maintaining equivalent performance 

during the high-organ period. 

The cumulative environmental impact of these 

efficiency improvements proves substantial across 

both studies. Organizations implementing the 

practices of the manifesto infrastructure reduced the 

carbon footprint related to their infrastructure to an 

average of 27.3%, as well as improving 39.4% in 

service credibility and 34.8% 5 to 39.4% in 

operating costs. These conclusions decisively show 

that the manifesto approach provides alignment 

benefits in operations, environment, and economic 

dimensions - a rare triple adaptation that makes 

them particularly valuable for organizations that 

take widespread stability initiatives. 

 

4. Immutable Infrastructure and Resource 

Conservation 
 

The irreversible infrastructure creates the 

components of the infrastructure, following the 

manifesto by behaving as disposable, versioned 

artifacts that are never modified after deployment. 

This approach increases stability through resource 

protection and operational simplification. 

Comprehensive analysis reveals substantial 

efficiency gains from immutable practices across 

diverse cloud environments. A 32-month study 
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covering 214 organizations documented that 

immutable approaches reduced maintenance-related 

resource consumption by 62.3% compared to 

traditional patching methods[7]. Detailed 

measurements showed that conventional 

maintenance activities required an average of 5.7 

hours per month per system, during which servers 

operated at 71.8% of normal power while 

performing minimal productive work. Energy 

monitoring systems recorded that these 

maintenance windows consumed approximately 4.2 

kWh per server per maintenance cycle, despite 

delivering negligible business value. By contrast, 

immutable infrastructure deployments reduced this 

maintenance overhead to 2.1 hours monthly, with 

89.4% of that time spent on active deployment 

rather than idle waiting. The resulting energy 

savings per month are 14.7 kWh per server, which 

translates to annual power cuts of 176.4 kWh per 

server. For organizations studied with an average 

fleet size of 783 servers, this represents about 

138,061 kWh in annual energy savings, which is 

equivalent to removing 21.4 MT of Co₂ from the 

atmosphere according to the environmental impact 

calculation. 

Configuration drift elimination represents another 

critical sustainability advantage of immutable 

approaches. Analysis across production 

environments found that eliminating configuration 

drift through immutable deployment patterns 

substantially reduced troubleshooting complexity 

and resource waste [8]. Field observations 

documented that mutable systems experienced 

gradual performance degradation, with operational 

efficiency declining by approximately 11.4% for 

every six months of continuous operation due to 

configuration inconsistencies and accumulated 

system changes. This degradation directly impacted 

resource efficiency, with older systems requiring 

progressively more resources to maintain 

equivalent performance. Organizations 

implementing immutable infrastructure practices 

eliminated this efficiency degradation by 

maintaining consistent performance characteristics 

across deployment generations, as each new 

deployment contained the complete, optimized 

system configuration rather than incremental 

modifications layered upon an aging foundation. 

Lifecycle management efficiency improved 

dramatically under immutable models, according to 

research. Component-level analysis has shown that 

organizations implementing the irreversible 

infrastructure reduced the average infrastructure 

component lifetime, as well as improved the overall 

system reliability [7]. This quick replacement cycle 

ensured that the infrastructure components operate 

at extreme efficiency in their lifetime, rather than 

being dull in progressively degraded states. 

Power efficiency monitoring showed that newly 

deployed components consumed 16.8% less energy 

per computer operation than systems operating 

continuously for over 18 months. The 

comprehensive replacement approach also 

eliminated the "long tail" of legacy systems that 

traditionally consumed disproportionate resources 

for maintenance and compatibility purposes, with 

organizations reporting a 27.6% reduction in 

resources allocated to legacy support activities. 

Resource utilization optimization through 

ephemeral infrastructure delivered additional 

sustainability benefits. Studies documented that 

organizations embracing ephemeral infrastructure 

models significantly reduced total compute hours 

compared to those maintaining long-running 

instances [8]. Analysis of cloud utilization patterns 

showed that ephemeral infrastructure eliminated 

substantial idle compute time by precisely matching 

resource lifespan to actual need. The energy 

implications were significant, with ephemeral 

patterns reducing power consumption by directly 

correlating resource availability with demand 

patterns. Organizations implementing ephemeral, 

immutable patterns reported that they could operate 

with 24.3% fewer total server instances while 

maintaining equivalent performance levels, 

representing a substantial reduction in both capital 

equipment requirements and operational energy 

consumption. 

From a comprehensive sustainability perspective, 

immutable infrastructure directly addresses 

resource sprawl by enforcing disciplined 

deployment and retirement practices. By making 

replacement rather than modification the default 

approach, organizations establish infrastructure 

environments that evolve efficiently without 

accumulating the technical debt and operational 

waste characteristic of traditional infrastructure 

models. 

 

5. Integration Challenges and 

Implementation Strategies 
 

While manifesto and irreversible approaches 

provide clear stability benefits, organizations face 

important challenges in adopting these functions. 

An extensive analysis of these obstacles and 

effective integration strategies will reveal patterns 

for successful changes. 

According to extensive research, cultural and 

organizational challenges represent the most 

significant adoption barriers. A comprehensive 

study examining 278 organizations across multiple 

sectors revealed that organizational resistance 
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represented the primary adoption obstacle in 64.7% 

of transformation initiatives [9]. Detailed analysis 

identified that resistance was particularly 

concentrated among mid-level technical managers, 

with 67.8% of failed implementations citing this 

group as the key source of opposition. Through 

structured interviews with 173 IT leaders, research 

identified that successful organizations overcame 

these barriers by implementing formal change 

management programs that explicitly connected 

environmental sustainability to business outcomes. 

Organizations that established cross-functional 

transformation teams with executive sponsorship 

achieved full implementation 2.8 times faster than 

those relying on isolated technical teams. 

Longitudinal assessment found that initiatives 

incorporating sustainability metrics into 

performance evaluations achieved 41.3% higher 

adoption rates and completed their transformations 

in an average of 13.7 months compared to 24.2 

months for those without aligned incentives. The 

research documented that successful organizations 

invested an average of 12.7% of their 

transformation budget in change management 

activities, a significantly higher allocation than the 

3.8% average seen in unsuccessful initiatives. 

Technical migration challenges present equally 

significant barriers, particularly for organizations 

with substantial legacy portfolios. Analysis of 

infrastructure modernization initiatives identified 

specific patterns that determined successful 

transitions [10]. Practical assessment of migration 

approaches found that organizations employing a 

phased strategy achieved significantly higher 

success rates compared to those attempting 

comprehensive transformations. The most effective 

technical approach involved prioritizing 

applications based on business criticality and 

technical complexity, with organizations that 

created detailed application portfolios achieving 

57% higher success rates than those without 

systematic assessment frameworks. Examination of 

successful migrations revealed that organizations 

beginning with non-critical, stateless applications 

established technical patterns and expertise that 

significantly accelerated subsequent migrations. 

Research highlighted the effectiveness of specific 

technical strategies, including the construction of 

temporary abstract layers, which allow heritage and 

modern infrastructure to coexist during the 

transition period. Organizations implementing this 

bridging architecture reduced the overall migration 

time by about 37% while maintaining the continuity 

of trade during the change process. 

Skill development emerged as another critical 

success factor in the research. Analysis revealed 

that organizations investing more than 6.5% of their 

transformation budget in targeted training programs 

demonstrated 53.7% faster adoption rates [9]. Skills 

assessment across 1,842 IT professionals found that 

teams with formal infrastructure-as-code training 

experienced 47.2% fewer implementation failures 

and produced 38.4% fewer security vulnerabilities 

in their deployments. The research identified that 

organizations establishing internal communities of 

practice around modern infrastructure approaches 

achieved significantly higher knowledge retention 

rates (83.7% compared to 52.4% in organizations 

without such communities). Longitudinal tracking 

showed that organizations developing specialized 

platform engineering capabilities achieved both 

faster implementation (reduced by 9.3 months on 

average) and more sustainable outcomes, with 

properly skilled teams creating infrastructure 

designs that consumed 27.3% less energy than 

those developed by teams without specialized 

training. 

Measurement frameworks proved essential for 

guiding successful transformations. Analysis found 

that organizations implementing comprehensive 

monitoring systems were significantly more likely 

to achieve and sustain their sustainability targets 

[10]. Examination of successful transformations 

revealed that effective organizations implemented 

multi-dimensional measurement approaches that 

tracked both technical metrics (deployment 

frequency, failure rates, recovery time) and 

sustainability indicators (resource utilization 

efficiency, energy consumption patterns, scaling 

responsiveness). Organizations employing these 

comprehensive frameworks demonstrated a 43.8% 

higher likelihood of maintaining efficiency 

improvements beyond the initial implementation 

phase, as the continuous feedback enabled ongoing 

optimization rather than point-in-time 

improvements. 

 

4. Conclusions 

 
The manifesto and irreversible infrastructure 

represent a significant change in achieving 

permanent cloud operations. Through the 

systematic eradication of operational waste, these 

modern architectural paradigms provided adequate 

environmental benefits by increasing operating 

efficiency and reducing costs. Evidence shows a 

significant improvement in several dimensions: 

server usage increases from 20%to more than 40%, 

configuration management overhead decreases by 

more than 90%, and the total carbon emission per 

transaction drops to about 40%. These efficiency 

benefits translate into broad environmental impacts, 

with a possible data center reduction in energy of 

28–37% through comprehensive implementation. 
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Table 1: Impact of Declarative and Immutable Approaches [1, 2] 

Metric Before 

Implementation 

After 

Implementation 

Improvement 

(%) 

Resource Provisioning Efficiency 100 56.3 43.7 

Deployment Consistency (%) 72.4 99.2 37 

Incident Response Time (minutes) 142 31 78.2 

MTTR During Incidents (hours) 4.3 2.5 41.9 

Security Vulnerabilities 100 35.8 64.2 

Unplanned Downtime 100 27.7 72.3 

 

Table 2: Operational Inefficiencies in Traditional Infrastructure [3, 4] 

Metric Before 

Implementation 

After 

Implementation 

Improvement 

(%) 

Resource Provisioning Efficiency 100 56.3 43.7 

Deployment Consistency (%) 72.4 99.2 37 

Incident Response Time (minutes) 142 31 78.2 

MTTR During Incidents (hours) 4.3 2.5 41.9 

Security Vulnerabilities 100 35.8 64.2 

Unplanned Downtime 100 27.7 72.3 

 

Table 3: Resource Optimization and Error Reduction 

Optimization Metric Improvement (%) 

Computing Resources for Equivalent Workloads 43.7 

Memory Overprovisioning (%) 49.5 

Storage Allocation Efficiency 57.2 

Annual Energy Cost Reduction (€ per PB) 100 

Deployment Failures 68.7 

Configuration-Related Incidents 64.2 

Mean Time to Resolve Incidents (minutes) 67.7 

Power Consumption per Incident 56.5 

 

Table 4: Configuration Stability and Lifecycle Management [7, 8] 

Stability and Lifecycle Metric Mutable 

Systems 

Immutable 

Systems 

Improvement 

(%) 

Performance Degradation per 6 Months (%) 11.4 1.2 89.5 

Energy Efficiency of New vs. 18+ Month Components (%) 16.8 2.1 87.5 

Resources Allocated to Legacy Support 100 72.4 27.6 

Server Instances Required for Equivalent Performance 100 75.7 24.3 

Capital Equipment Requirements 100 78.2 21.8 
 

 

Beyond technical benefits, successful adoption 

requires addressing cultural resistance, 

implementing phased migration strategies, 

developing special skills, and installing 

comprehensive measurement structures. 

Organizations investing in these competent factors 

receive the implementation time limit of less than 

half of their unattained counterparts. Since cloud 

computing continues to expand globally, a 

manifesto and irreversible approach provides a 

route to more sustainable operation without 

compromising performance or reliability. For 
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organizations seeking to align technology practices 

with comprehensive stability objectives, these 

architectural patterns represent a transformative 

opportunity to achieve environmental responsibility 

by providing operational excellence and economic 

value. 
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