EREEEILLLT

EEEEEEEEE

THE TRUE
COST

OF KUBERNETES
PLATFORM ADOPTION

Quantifying Labor, Complexity,
and Operational Burden




INTRODUGTION

Kubernetes has become a core component of enterprise infrastructure strategy, offering
powerful orchestration capabilities for modern, containerized applications. But while
Kubernetes itself is open source and widely supported, the reality of operating it at scale is far
from simple.

Running Kubernetes in production requires more than provisioning a cluster. A functioning
platform must be designed, integrated, secured, maintained and evolved, typically by teams
that are still building maturity. This includes implementing GitOps-based deployment pipelines,
authentication and RBAC systems, observability stacks and policy enforcement, all of which
introduce significant and recurring operational complexity.

This paper aims to make visible what is often misunderstood, ignored or quietly assumed away:
the real cost of Kubernetes. While its open-source nature creates an illusion of low or no cost,
Kubernetes is fundamentally an infrastructure component, just like virtualization platforms,
databases or PaaS layers, or even good old Linux servers with locally installed applications,
storage services and networks. And like all infrastructure, it comes with an operational burden.
What makes Kubernetes different is the breadth of its reach. It touches almost everything, and
the scale and sophistication of that integration result in more effort and more cost than many
teams expect.

This is not intended as a critique of Kubernetes. Quite the opposite. By highlighting the full
scope of what it takes to run Kubernetes well, this paper is designed to support its successful
adoption. When teams approach Kubernetes with clear insight and realistic expectations, they
are better positioned to build platforms that are stable, scalable and sustainable.

This research quantifies the total cost, measured in labor and engineering effort, of designing,
building and running production-grade Kubernetes environments at five levels of scale. Cost
estimates are based on standard CNCF-aligned toolchains, SLA requirements and U.S. national
labor benchmarks for Kubernetes-capable professionals?
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EXEGUTIVE SUMMARY

The adoption of Kubernetes promises portability, scalability, and resilience, but what it also brings is a full-blown
shift in operational responsibility. This paper provides an evidence-based view of what that really costs. Based on
U.S. national salary benchmarks, and grounded in five tiers of Kubernetes estate scale (from a single cluster to 100
or more clusters), the analysis reveals a consistent truth: Kubernetes is not free once you start operating it. The
largest cost driver is not cloud infrastructure or licensing. It is the people required to design, build, and run the
platform.

Even at small scale, building a secure, observable, and manageable Kubernetes platform incurs a first-year labor
cost of nearly $100,000, with annual operational overhead exceeding $35,000. At enterprise scale, where
availability expectations climb to 99.9 percent and platforms support hundreds of applications, annual run costs
routinely exceed $1 million, not including infrastructure spend.

While cloud providers do offer managed Kubernetes services such as EKS, AKS, and GKE, these only offload a
small portion of the burden. The control plane may be managed, but the GitOps workflows, identity and access
integration, policy enforcement, and observability stacks still fall entirely on internal teams. The labor required to
maintain these platforms, especially across multiple clusters, remains high®.

SLA expectations also play a decisive role. Increasing platform availability from 95 percent to 99.9 percent is not a .
marginal exercise. It increases labor requirements by 20 to 30 percent per “nine,” due to the need for automated
failover, on-call support, and production-grade rollout patterns’. These are not optional costs. They are mandatory . .

for platforms designed to support critical business services.

And yet, most enterprises begin their Kubernetes journey underestimating all of this. They budget for tooling and
cloud spend but not the headcount to keep it running. They assume the internal DevOps team can “figure it out”

without recognizing the engineering lift required to support GitOps pipelines, policy automation, observability - ’
integration, and user support, all while keeping up with CVEs and version upgrades every six months®. .
To avoid overrun, burnout, or rework, enterprises must acknowledge that Kubernetes is a platform substrate, not a =
turnkey solution. It is what you build on top of Kubernetes that determines your operational burden. LI I
One dynamic to be aware of is how the build-versus-buy decision is often made. In many organizations, this .
choice is driven by engineering teams who believe they can assemble and maintain the required platform using . o
open-source components easily and at low cost. While technically feasible, this approach frequently e
underestimates the long-term cost of labor, coordination, and support. Leadership should be cautious of deferring =
platform architecture decisions entirely to the engineering function without fully considering the ongoing resource n
commitment. What begins as a seemingly low-cost build often becomes a long-term operational burden with TRt
significant delivery risk®. e
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STRATEGIC OUTLOOK

Industry trends suggest that by 2027, the majority of enterprises deploying Kubernetes at scale will have shifted away from fully
bespoke CNCF-aligned platform builds, instead adopting commercial control planes or consuming managed Kubernetes
platforms to reduce cost and operational burden®*. This trajectory reflects growing pressure to reduce time-to-value, improve
developer enablement, and mitigate internal talent constraints.

Key Findings

These findings are drawn from real-world implementation patterns and grounded in current U.S. labor economics. They reflect
the difference between building Kubernetes and running it, and they highlight the consequences of under-resourcing a platform
function.

The majority of Kubernetes total cost of ownership
(TCO) lies not in tooling or infrastructure, but in

labor. Design, build, maintenance, and support Strategic
Recommendations

activities dominate cost across all tiers.

Even a single-cluster environment with no uptime

SLA carries a first-year labor cost of over $90,000, @ Budget for human effort, not just

and annual operational costs of $36,000. .
tooling.

At enterprise scale (50 clusters, 500 apps, 99.9%
SLA), first-year labor costs exceed $500,000, with Align SLA targets with business
annual run rates approaching $700,000. value.

High SLA targets drive significant cost. Each
increase in uptime expectation demands
proportionally more labor for redundancy validation,
upgrade choreography, incident readiness, and
platform hardening.

Staff with redundancy and
resilience in mind.

Segment clusters/environments

only when absolutely necessary.
Managed Kubernetes services reduce control plane

overhead but do not materially reduce operational

complexity®. Labor reduction is typically 15 to 30 Consider integrated or supported
percent, contingent on team platforms where internal
skill level and automation maturity. bandwidth is limited.

Many organizations underestimate platform
lifecycle obligations, especially Kubernetes
upgrades and dependency coordination, which
recur semi-annually and often trigger stack-wide
changes®*.
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To ensure this research reflects real-world conditions, all modelling inputs were grounded in industry data, public compensation
benchmarks, and observed Kubernetes platform patterns across a range of organizations.

Labor rates were derived from U.S. national averages for platform engineers and SREs, using a combination of Bureau of Labor
Statistics data and commercial compensation sources such as Levels.fyi*2. Platform sizing tiers were chosen to reflect common
deployment patterns, from small team-managed clusters through to large-scale enterprise estates spanning hundreds of
applications. Uptime SLAs were mapped based on industry-standard targets aligned with internal business systems (95% for
non-critical, 99.9%-+ for high-availability production environments).

The toolchain model assumes a CNCF-aligned stack using Terraform for cluster lifecycle management, ArgoCD for GitOps, Dex
with OIDC for authentication, and OPA Gatekeeper for policy enforcement. These choices represent the most common set of
open-source components observed in enterprise builds and serve as a defensible “standard stack” for estimating integration
and lifecycle burden.

Where organizations differ in maturity, experience, or automation, costs may vary, but the baseline assumptions used here
reflect a median scenario: skilled engineers learning as they go, operating in production, with real business impact tied to
uptime and delivery.

Effective
Labor Cost Mode| Average U.S. Fully Loaded Hourly Rate
Base Salary  Annual Cost
This table outlines the baseline compensation (for calcs)
assumptions used throughout the analysis. Rates are Senior
based on national averages for U.S.-based professionals Kubernetes  $210,000 ~ $230,000 $110/hr
with Kubernetes experience™. The hourly rate is derived Engineer

from fully loaded annual cost, inclusive of benefits,

overhead, and productivity-adjusted availability. Dollar for Mid-Level
Dollar, these rates seem consistent across geographies. Platform $165,000 ~ $187,000 $90/hr
SRE

Minimum Viable Staffing

While this paper presents effort as aggregate hours, staffing cannot be fractional in real-world operations. For example, 1,500
support hours per year (approximately 0.75 FTE) still necessitates a full-time hire. Moreover, relying on a single individual for
platform operation introduces unacceptable risk. At minimum, every environment should be supported by at least two qualified
individuals to ensure continuity, availability, and resilience. With the rounding-up of fractional engineers to full time employees,
the costs would likely be considerably higher.

Tier Clusters Applications SLA Cost MOdelllng by
SME 1 10-20 None Deployment Tier
Large SME 3 30-50 95% This table defines five representative Kubernetes estate
sizes, ranging from a single cluster with no formal
20 200 99.5% availability commitments to hyperscale environments
50 500 99.9% with strict uptime SLAs. These tiers provide the

structure for cost modelling throughout the paper.
Hyperscale 100 1000 99.95%
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This table calculates the labor effort required to design, build, maintain, and support Kubernetes platforms at each
scale tier. First-year costs include design and build phases. Annual ongoing costs reflect maintenance and reactive
support®.

. . . Maintenance Support First-Year Annual
Tier Design Hours Build Hours Hours/Year Hours/Year Cost Ongoing
SME 200 400 300 100 $92,000 $36,000
Large SME 300 600 600 200 $138,000 $72,000
Mid-Size 500 1,200 1,800 1,000 $277,000 $252,000
800 3,000 5,000 2,500 $506,000 $675,000
Hyperscale 1,200 6,000 10,000 5,000 $858,000 $1,350,000
Three Year TCO
With a platform implementation, you should
always consider the overall total cost of
ownership before making technology
decisions, some are significantly more
expensive than others
Y1Y2Y3 Y1Y2Y3 Y1Y2Y3 Y1Y2Y3
o o o o o o o o o o o o
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While first-year costs are often the focus during project approval, the more strategic view is Total Cost of
Ownership (TCO) across the platform’s lifecycle. Kubernetes platforms are not static assets, they require
continuous engineering effort as clusters scale, applications grow, SLAs harden, and upgrades recur.

At mid-sized scale (20 clusters, 200 apps), a platform that costs $277,000 in year one accumulates over $780,000
in labor cost by year three. At enterprise scale, the 3-year labor TCO exceeds $1.8 million. And for hyperscale
environments, the total approaches $3.6 million, all before factoring in infrastructure or tooling licensing.

These numbers are not anomalies. They reflect the ongoing effort needed to maintain GitOps pipelines, manage
RBAC and policy frameworks, execute upgrades, and support developers. Without intervention, platform TCO
compounds significantly year over year.

Maintenance and Support Impact of SLAs

ASSU m ptions Higher SLA targets increase operational overhead by 20
to 30 percent per “nine,” driven by the need for rollout
automation, change windows, automated rollback,
backup validation, and increased on-call readiness’.

Maintenance includes Kubernetes upgrades (twice per
year), version alignment across supporting tools, CVE
response, policy updates, and DR validation. Support
includes incident triage, user onboarding, RBAC requests,
and root cause analysis following at least one major
outage per year’.

SME
Effect of Managed Kubernetes '

This graph provides estimated labor savings when using a

managed Kubernetes service such as Amazon EKS or 1 5-
Azure AKS. While these services reduce control plane 20 %
overhead, they do not eliminate
platform engineering effort®.

e \\yperscaje
20-25%
Estimated Labor
Savings
25-30%
Estimated Labor
Savings
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While this paper does not promote any specific vendor or product, it is important to note that not all teams need to
build everything themselves®. Many of the costs highlighted in this analysis can be reduced, though not eliminated,
through the adoption of commercially supported components or integrated platform management solutions.

Strategic Use of Commercial Integrated Platform

Open Source Abstractions

Tools such as ArgoCD, Prometheus, cert-manager, and Platforms such as Portainer, OpenShift, or

Gatekeeper offer enterprise-grade variants that include SpectroCloud offer an integrated control plane across

SLA-backed support, tested upgrade paths, and app deployment, RBAC, observability, and policy

hardened packaging. enforcement. This reduces engineering burden by 40 to
60 percent depending on team skill level and platform
scope.

Baseline TCO With Commercial 0SS With Integrated Platform
(15-25% labor savings + licenses) (30-50% labor savings + licenses)
$164,000 ~ $140,000 + $15K = $155K ~ $115,000 + $10K = $125K
Large SME $282,000 ~ $225,000 + $25K = $250K ~ $180,000 + $15K = $195K
$781,000 ~ $620,000 + $50K = $670K ~ $475,000 + $40K = $515K
$1,856,000 ~ $1,425,000 + $75K = $1.5M ~ $1,050,000 + $75K = $1.125M
Hyperscale $3,558,000 ~ $2,750,000 + $100K = $2.85M ~ $2,150,000 + $150K = $2.3M
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|I U.S. Bureau of Labor Statistics — Software Developer and SRE Salary Data:

https://www.bls.gov/ooh/computer-and-information-technology/software-developers.html

Levels.fyi Compensation Benchmarks:
https://www.levels.fyi

CNCF Annual Survey 2023:
https://www.cncf.io/reports/cncf-annual-survey-2023

Red Hat State of Kubernetes 2023:
https://www.redhat.com/en/resources/state-kubernetes-2023-report

Google SRE Book (Chapter 29):
https://sre.google/books/

Gartner Research — Platform Engineering Decisions:
https://www.gartner.com/en/documents/4009221 (requires access)

Gremlin — State of Availability Report:
https://www.gremlin.com/state-of-availability/

Datadog Kubernetes Benchmark 2023:
https://www.datadoghg.com/state-of-kubernetes/

Thoughtworks Technology Radar:
https://www.thoughtworks.com/radar
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