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Understanding the Total
Cost of Ownership for Cloud
Development Environments

How local-first cloud development reshapes Total Cost of Ownership
(TCO) calculations

Software teams building cloud applications typically test and validate on their
cloud provider’s infrastructure. Because cloud applications must be validated
before production, issues that slip through can introduce security vulnerabilities

or degrade the user experience.

This dependency creates structural cost drivers that standard cloud TCO
calculations often miss. The time, resources, and budget required to run
development and test cycles in cloud-hosted environments can become a
massive productivity drain. Additionally, non-production environments tend to
drive the majority of cloud waste as developers consume heavyweight
resources for work that only needs lightweight, short-lived deployments.
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This leads to common tradeoffs that inflate cloud TCO:

For today’s software companies, these tradeoffs are so commmon that they’re

the risk of leaked credentials, misconfigurations, and other security gaps.

Centralizing security controls lowers that risk but slows delivery, as access
restrictions create bottlenecks.

dev and test drift from production, so defects slip through and take longer to
resolve.

Capping cloud spend with quotas and limits keeps the bill in check, but those
same limits often block or slow down development.

Broadening access to dev and test environments speeds up teams, but it raises

Sharing environments across teams keeps infrastructure costs down, but it lets

treated as a standard cost of doing business—and the added headcount, time,

and spend are often baked into cloud TCO models.

But what if developers could complete non-production work and ship new

features without deploying code to the public cloud? How would that change

the value the organization realizes from its cloud investment?

This whitepaper examines that question across five metrics:
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What is local cloud development?

Many of the challenges software development teams face stem from a
simple reality: development and test environments often run on public

cloud infrastructure.

Local cloud development enables developers to build, iterate, and test cloud

applications without needing access to a cloud account.

This works by simulating public cloud services in a lightweight container that
runs wherever the developer is working, typically their own laptop, or the
organization’s own infrastructure. It lets software teams accomplish what’s
needed from the dev and test cycle, confirming the application will stay secure
and reliable in production, without the overhead, costs, and complexity of

maintaining cloud-hosted infrastructure for dev and test.

The local cloud development platform uses the cloud service providers’ APIs to
emulate the services that support a production application. Developers and Al
agents can use the same application code and Infrastructure as Code (laC)
they would use in cloud-hosted environments, but point deployments to a local

container instead of provisioning remote infrastructure.

The local container also delivers an experience that is difficult to replicate in
cloud-hosted infrastructure, where bugs and misconfigurations can be difficult
to identify, environment state is more complicated to reproduce, and pushing

bug fixes is time-consuming.
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Once changes are validated locally, deploying to production is just a matter of
pointing the same code at real AWS. Developers swap the LocalStack CLI for

standard AWS tooling and nothing else changes.
This changes how software teams work in several ways:

Expanding participation without expanding risk: More developers can
contribute to development and test pipelines on demand, while fewer require
cloud account access.

Reducing operational overhead: DevOps and platform teams spend less time
managing credentials, permissions, and configuration for non-production
environments.

Improving cost governance: FinOps teams and engineering leadership spend
less effort policing wasteful non-production usage to stay within budget.

Eliminating shared-environment bottlenecks: Each developer can access an
isolated staging environment on demand, reducing conflicts and wait times.

Speeding up feedback loops: Developers can see how code behaves

immediately after local deployment, avoiding provisioning and latency delays

from cloud-based environments.

For large organizations, local cloud development can significantly improve
public cloud ROI by making it easier, faster, and safer for more developers to

ship new products and features to cloud applications.

Next, we'll explore how cloud-hosted development and test environments

constrain the software delivery lifecycle across key performance indicators.

But first, let’s look at an example.
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Case study: Before and after shifting
development and testing locally

By eliminating the security risks, cloud costs, and inherent delays associated
with cloud-based development and test environments, software organizations
can improve time to market, operational efficiency, and application quality

and reliability. These improvements can be measured using a combination

of DevOps Research and Assessment (DORA) metrics and cloud cost-

efficiency indicators.

The table below shows how a software team at a large pharmaceutical
company measured the impact of local cloud development compared with

cloud-based development and test environments.

LOCALSTACK TOTAL COST OF OWNERSHIP FOR CLOUD DEVELOPMENT ENVIRONMENTS 06



CLOUD-BASED DEV &

METRIC TEST LOCAL DEV & TEST

Deployment Frequency 2 to 3 per week 14 to 21 per week
Number of deployments per week

Lead Time for Changes Less than 1 month Less than 1 day
Time it takes for code to reach

production

Change Failure Rate 30% 15%

Percentage of deployments that cause

failures in prod or pre-prod

Annual Cloud Spend on Low-Level $500K for 50 $350K for 50
Environments developers developers
Budget for early-stage dev & test

environments

Every software organization is unique, so results will vary. These figures show
the scale of improvement one team achieved—for example, the change failure
rate was cut in half—and do not guarantee that every metric reaches an elite
benchmark. However, for teams using the public cloud to host production
applications, local cloud development streamlines the mission-critical

development and testing stages required to deliver high-quality functionality.

Next, we’'ll break down how local cloud development drives improvements
across each of these metrics—and how those improvements translate into
lower cloud TCO.
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Metric 1: Deployment Frequency

Achieving elite deployment frequency—defined by DORA as multiple
deployments per day—requires minimizing structural friction across the
delivery pipeline.

Many organizations remain stuck in weekly or monthly release cadences
because delivery pipelines depend on manual handoffs and are constrained by
infrastructure bottlenecks.

High-performing teams remove these “gates,” enabling small, low-risk changes
to reach production continuously.

The challenge

In many enterprises, non-production cloud environments are governed with
nearly the same security and administrative rigor as production. Because these
environments sit inside the organization’s cloud security boundary, they are
subject to strict Identity and Access Management (IAM) policies and guardrails.

In tightly governed cloud environments, developers often lack the permissions
required to provision or modify resources, creating dependency on DevOps or

platform teams for even minor infrastructure changes.
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The teams responsible for supporting developers face substantial bottlenecks.
The 2025 GitLab DevSecOps report found that DevSecOps professionals

spend at least 7 hours per week on inefficient processes.

To reduce the time and budget required to maintain non-production
environments, many teams adopt a shared-environment model, which
introduces new tradeoffs. When multiple developers test changes
simultaneously, configuration conflicts can break the environment and trigger
lengthy troubleshooting. As a result, developers often wait for access to a

limited number of staging environments or development accounts.

These systemic bottlenecks are inherent to cloud-based development
environments and can suppress deployment frequency. The impact on TCO
shows up in two ways: missed revenue from slower product delivery and higher

unit costs when accounting for the engineering hours required per deployment.

The solution

Local cloud development offers a fundamental alternative by moving
development workflows outside the sensitive cloud perimeter and running

them on trusted, organization-controlled infrastructure.

This allows more developers and Al agents to contribute to cloud development
pipelines while reducing the number of people who need access to
cloud accounts.
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In this model, strict IAM restrictions and DevOps gatekeeping are no longer
required for development-stage environments. Developers gain the autonomy
to provision, tear down, and reconfigure AWS services on demand—without

filing tickets or waiting for approvals.

By giving each developer an isolated, production-grade AWS-like environment,
local cloud development enables true concurrent testing for teams that would
otherwise be constrained by shared staging environments. There are no
queues, no resource conflicts, and no “permission denied” errors slowing
developers down, and because IAM enforcement can be switched on for a
pre-promotion check (with IAM Policy Stream and App Inspector to catch
gaps locally), skipping those errors early doesn’t mean discovering them

in production.

This shift from a centralized, restricted model to a decentralized, autonomous
one enables teams to move from infrequent, large releases to multiple
deployments per day—significantly increasing delivery velocity.

Calculating impact to TCO

Improvements in deployment frequency can be measured by quantifying
reductions in “wasted capacity”—the time engineers spend navigating
overhead, rework, and delays. Industry research suggests many developers
lose roughly 20% of their week (8 hours or more) to inefficiencies;
reclaiming even a portion of that time can materially increase effective

engineering capacity.
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Improving deployment frequency can increase productivity in several

ways, including:

Fewer engineering hours per deployment: Each change takes less effort to plan,
execute, validate, and release. This effort often increases when developers face
restricted access to cloud development environments and provisioning-related
delays.

Faster recovery from failures (mean time to resolution, or MTTR): Smaller, more
frequent deployments reduce the blast radius of production issues and make
root-cause isolation easier. Debugging a change set spanning 10 lines of code is
often materially faster than debugging one spanning 100—reducing both
engineering hours and customer impact.

Lower cloud cost per deployment: Moving non-production environments off the

cloud bill reduces the cost burden associated with each release, improving per-

deployment economics.

Beyond these efficiency gains, higher deployment frequency can be a
competitive advantage—allowing teams to ship new features sooner and

respond to customer needs more quickly.
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Metric 2: Lead Time for Changes

High lead-time performance means minimizing the gap between “code
committed” and “code in production.” In practice, this goal is often constrained

by the “non-coding” phases of the delivery lifecycle.

The challenge

Lead time—the duration from code commit to production—is often inflated by

“queue time.”

Many organizations find that while coding is fast, downstream steps—
validation, security scanning, and environment setup—introduce days of idle
time into the value stream, making it difficult to reach DORA’s elite benchmark

of sub-24-hour lead time.

This is becoming even more pronounced as Al accelerates code creation. In
the 2025 Stack Overflow Developer Survey, 51% of professional developers
reported using Al tools daily, while 45% cited “debugging Al-generated code is

more time-consuming” as their top frustration.
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In a remote-only model, developers may wait for shared environments to
become available or for slow automated test suites to run in the cloud. Even
after they gain access, the remote nature of cloud test environments adds
friction: every test run incurs network latency and the overhead of cloud
provider API calls. In some cases, those delays can add 45 minutes to an hour

each time changes are pushed.

When a configuration error or bug is discovered late in the pipeline, developers
often have to repeat the entire remote deployment and testing cycle. At scale,

this can add days—or even weeks—to total lead time.

The solution

Local cloud development reduces lead time by enabling teams to run complex
integration tests locally or in ephemeral Cl containers—without waiting for
shared environments or cloud resources to provision. By catching configuration
errors and logic bugs earlier, it reduces rework and shortens the path from

commit to production.

Calculating impact to TCO

Lead time improvements can be quantified by measuring the hours eliminated
from the pipeline’s “waiting” phase. High-performing teams can ship changes
in under a day; teams constrained by remote, tightly controlled cloud

environments often measure lead time in weeks. Closing that gap reduces the

engineering hours—and cost—required to ship new features.
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Metric 3: Change Failure Rate

Elite change failure rate—measured as the share of production deployments

that fail and require remediation—is typically benchmarked at 5%.

When that rate rises, time to market suffers: more deployments require rework,
pulling engineering capacity away from new feature delivery. Balancing delivery

speed with stability is a core tension for enterprise IT.

The challenge

The core challenge is building a safety net sophisticated enough to catch
regressions and configuration errors across complex distributed systems—

without slowing development speed.

A high change failure rate is often driven by environment drift: discrepancies
between a developer’s local setup and the real cloud environment. When
teams can’t test against production-grade AWS conditions until late in the
lifecycle, they often encounter defects that only surface once code is deployed

to the cloud.

These late-stage discoveries can lead to failed deployments that
require hotfixes, rollbacks, and significant manual intervention—eroding

software reliability.

Failures also compound the productivity challenges inherent in cloud-
dependent development and testing. Reproducing the exact environment state
in which a failure occurred can be difficult in the cloud, increasing time to
diagnosis and root-cause isolation. And every attempt to validate a fix can
reintroduce the same provisioning and execution delays required to redeploy

and rerun tests.
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At scale, the rework caused by a high change failure rate can significantly
extend release timelines.

The solution

By simulating application behavior in an isolated, offline container, local cloud
development removes the complexity—and sensitivity—of provisioning remote
infrastructure during development. This makes it easier to replicate the

conditions in the development environment.

Because the environment is containerized, it is more portable and easier to
reproduce. Developers can snapshot the full environment state to investigate

failures, reproduce issues reliably, and validate fixes.

As a result, developers can complete early-stage development and testing
faster, without waiting for access to ephemeral or shared environments. Cl
builds can also run more efficiently, avoiding the provisioning delays and

network latency associated with cloud-based deployments.

This shifts quality validation earlier in the process—so production stability is
built in during development rather than treated as a late-stage QA concern—

resulting in more stable releases and a lower production failure rate.

Calculating impact to TCO

The value of a lower change failure rate comes from reducing rework and
operational toil—both of which increase the cost of delivering software.
Stronger test coverage reduces the number of failed deployments, while a
streamlined developer experience reduces the time required to diagnose,

remediate, and validate fixes.
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Metric 4: Failed Deployment Recovery Time

High-performing organizations aim to recover from failed changes in less than
an hour. Achieving this requires exceptional visibility and the ability to respond

quickly when an issue is detected.

For many companies, the broader constraint is the reproducibility gap: the time
required to recreate a production failure state so teams can diagnose the root
cause and validate a fix—without further disrupting the live environment or

waiting for cloud-based sandbox provisioning.

The challenge

When a deployment fails, recovery speed depends on how quickly an engineer
can diagnose and reproduce the issue. In cloud-native environments, diagnosis
is often slower because managed services limit visibility and logs are
distributed across remote systems. Re-creating a production failure state in a
remote development environment can take hours—and limited administrative

control can make deep, hands-on debugging difficult.

The solution

Reproducing a production failure state is typically easier when it can be

performed locally.
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As the environment is deployed as a local container, developers can save and
restore the environment state at any time. In contrast, reproducing a specific
point-in-time state in the public cloud is often difficult: resources are distributed
across managed, multi-tenant infrastructure, and users don’t have the low-level
access needed to capture a complete snapshot of underlying compute and
storage state. Provider security boundaries—and the abstraction layers inherent
to managed services—also limit direct inspection and serialization of the full

system state required for true 1:1 replication.

In a local cloud environment, developers can snapshot and share the state of
an environment with teammates so each person can spin up the exact failure

conditions concurrently in seconds.

With the ability to inspect logs, traces, and state without cloud permission
constraints or cost considerations, teams can identify fixes and verify them
locally before redeploying, often using LocalStack’s App Inspector, which
surfaces service interactions in a visual Ul rather than the complex log-digging
the same investigation would require in the cloud. This shortens time to restore

service and reduces the impact of downtime.

Local sandbox environments also make it easier to validate resiliency plans that
are difficult to test in the cloud. Because cloud-based test environments
depend on the stability of the underlying provider, disruptions such as AWS

service outages can be challenging to simulate safely and repeatedly.
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Local cloud environments allow teams to simulate cloud outages and validate
failover behavior locally. Improving readiness for disruptive events can reduce
customer impact—and become a meaningful differentiator for adoption

and retention.

Calculating impact to TCO

The impact of recovery time is measured directly in business resilience—and in

the revenue preserved by avoiding prolonged outages.

Each production outage carries real cost: lost revenue during downtime,
increased churn risk, and the operational expense of incident response.
Industry estimates commonly place the hourly cost of downtime in the
hundreds of thousands of dollars or more, depending on company size and
severity. While not every incident creates the same level of loss, high-severity or

long-duration outages can quickly compound these impacts.

This opportunity cost is often underweighted in cloud TCO calculations
—especially when cloud-based development and test constraints slow
the feedback loops that would otherwise reduce incident frequency and

accelerate recovery.
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Metric 5: Cloud Cost Optimization

Optimizing cloud cost efficiency requires balancing developers’ immediate

needs with the governance required to prevent runaway spend.

Organizations often find that broad, “unlimited” cloud access creates significant
waste through overprovisioning and orphaned resources. Yet overly restrictive
access can slow delivery—and can even increase shadow IT as developers

bypass governed processes to keep work moving.

The challenge is improving both cost efficiency and throughput at the same

time, without adding management overhead.

The challenge

Engineering organizations often struggle to balance cost efficiency with

developers’ need for non-production environments.

Inefficiency in pre-production environments is a major source of cloud waste:
developers may overprovision resources or leave environments running to
support lightweight, short-lived development and test cycles. Maintaining
dedicated sandboxes for hundreds of developers is often cost-prohibitive,

which pushes many organizations toward shared development environments.

While shared environments can reduce the direct cost of non-production
workloads, they increase operational overhead for the DevOps and platform
teams responsible for governing usage. They can also introduce volatility,

including the risk of unexpected spikes in cloud spend.

Beyond the cloud bill itself, enforcing governance standards and investigating
cost anomalies can consume significant time—pulling both FinOps and

engineering teams away from higher-value work.
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The result is a persistent tradeoff between efficiency on the cloud bill and

operational efficiency that never seems to keep costs fully in control.

The solution

By moving development and early testing to local machines, local cloud

development shifts non-production workloads off the cloud bill.

This reduces cloud waste, lowers the risk of unexpected cost
spikes, and reduces the ongoing burden of cost optimization across

development environments.

Unlike many traditional FinOps approaches—which can trade developer access
and autonomy for tighter control—local cloud development can improve both
velocity and cost efficiency by isolating pre-production activity from billable

cloud infrastructure.

Calculating impact to TCO

The 2025 Flexera State of the Cloud research estimates that 27% of laaS/PaaS
cloud spend is wasted, driven by factors such as overprovisioned resources,
unnecessary non-production environments, and “zombie” infrastructure.
Managing cloud spend also ranked as the top cloud challenge in the 2025

findings, ahead of security and governance concerns.

Shifting pre-production environments to local infrastructure can improve cloud
TCO by preventing a meaningful share of that waste from ever reaching the
cloud bill—while also reducing the operational overhead required to govern and

remediate waste at scale.
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Conclusion

For enterprise IT leaders, local cloud development is a strategic lever to lower
total cost of ownership. As delivery capacity increases, it helps enterprises

scale software output while reducing the cloud infrastructure costs required to

support that growth.

Cloud-quality sandboxes, isolated from

¥ | ocalstack LOCALSTACK.CLOUD

the cloud.
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