
 
  

Boehm's Law 

Idea In Short

Boehm's Law says the cost of fixing a software defect grows sharply the later it is found in a
project. A requirement error caught during planning costs a fraction of what it costs after
launch, when the same fix touches deployed code, live data and customer trust. For
consulting leaders, the recommendation is direct: shift investment in inspection, prototyping
and testing toward the earliest phases of any technology or product initiative, even when
that spending looks unnecessary on a tight schedule. Waiting rarely saves money; it defers
cost and adds interest. Executives sponsoring transformation programs should treat early
validation budgets as insurance against larger remediation bills later, not as discretionary
overhead. Programs that skip this step routinely pay for it in missed deadlines, budget
overruns and reputational damage after go-live.

Barry Boehm did not set out to coin a law. He was managing large aerospace and defense
software programs at TRW Inc. in the 1970s, watching cost overruns pile up and he wanted
a way to explain them with data instead of anecdotes. What he found, across dozens of
projects, was a consistent pattern: the later a defect surfaces in a development lifecycle, the
more it costs to fix. That observation, first laid out in a 1978 report on software quality and
later formalized in his 1981 book "Software Engineering Economics", became known as
Boehm's Law. It remains one of the most cited findings in software engineering and its logic
has quietly shaped how consultants pitch quality assurance, testing and requirements
discipline to skeptical clients ever since.

A finding rooted in real project data

Boehm's research stood out because it came from measured project outcomes rather than
theoretical modeling. He and his TRW colleagues tracked when defects were introduced,
when they were discovered and how much effort it took to correct them at each stage. The
pattern held across projects of different sizes and complexity: requirements errors were
cheap to fix while still on paper and expensive to fix once embedded in tested, deployed
systems. That consistency gave the finding staying power. Decades later, project managers,
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quality engineers and consultants still reference the same underlying logic when they argue
for earlier reviews or more rigorous requirements gathering.

How the cost curve moves through the lifecycle

Boehm's data traced a rough curve across five stages common to most development
projects: requirements, design, coding, testing and post-release maintenance. Cost did not
rise evenly; it accelerated, particularly after a defect escaped into deployed code.

Requirements and design

A misunderstood requirement is the cheapest kind of mistake to fix, because at that stage
the only artifact affected is a document or a diagram. Catching it during a design review
costs a bit more, since a design already reflects assumptions built on the requirement, but
the fix still touches paper rather than working systems. This is why experienced program
managers push hard for structured requirements workshops and design walkthroughs
before a single line of code gets written.

Coding and unit testing

Once developers translate a flawed requirement into code, the fix now involves rewriting
logic, updating unit tests and potentially touching interfaces that other components depend
on. Costs climb further if the defect has already been built into multiple modules or shared
libraries. Skilled teams try to catch these issues through code reviews and automated unit
tests before the flawed logic spreads further into the system.

System testing and production

The steepest part of the curve appears after a defect survives coding and reaches system
testing or, worse, production. At this point, fixing it can mean regression testing across the
whole system, coordinating a release, notifying customers and sometimes restoring
corrupted data. A 2002 economic analysis prepared for the National Institute of Standards
and Technology estimated the annual U.S. cost of inadequate software testing infrastructure
at tens of billions of dollars, much of it borne by end users dealing with defects that testing
should have caught earlier1. That figure illustrates, at a national scale, exactly the dynamic
Boehm described at the project level.

Think Insights  ·  thinkinsights.net -2-



Why costs compound so steeply

The mechanism behind Boehm's Law is straightforward once you separate the direct fix
from its ripple effects. Every phase of a project layers new work on top of decisions made in
earlier phases, so a flawed foundation forces rework across every layer built above it.
Consider a defect introduced during requirements gathering: by the time it surfaces in
production, it may have shaped the system architecture, the database schema, the test
suite, the training materials and the support documentation. Correcting it means touching all
of those, not just the original requirement. Coordination costs also grow with team size and
system complexity, since a fix that once involved one developer might later require sign-off
from security, operations and multiple product owners.

The longer a defect goes unaddressed, the more expensive it becomes to resolve,
because engineering hours spent on debugging and rework accumulate like interest
on a loan

That framing, echoed in IBM's own guidance on managing accumulated engineering
shortcuts, captures why organizations that defer fixes end up paying a compounding price
rather than a flat one2. The comparison to financial interest is apt:

small, unresolved issues rarely stay small, because other decisions get built on top
of them before anyone circles back

The debate over exact multipliers

Boehm's original data suggested a rough order-of-magnitude increase in cost from early to
late detection and various studies over the following decades have cited multipliers ranging
from single digits to over a hundred, depending on the project and the phase comparison
used. Some researchers have since challenged how precisely those ratios generalize,
arguing that the specific numbers reflected the aerospace and defense projects TRW
worked on in the 1970s rather than a universal constant. Boehm himself, in a widely cited
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2001 paper with Victor Basili on reducing software defects, was careful to frame the finding
as a durable pattern rather than a fixed formula and he emphasized prevention practices
over precise cost tables3. The debate over exact figures matters less than the underlying
direction, which has held up consistently:

earlier detection costs less than later detection, even if the multiplier varies by
industry and project type

Applying Boehm's Law beyond software

Consultants outside software engineering have found the same logic useful in adjacent
fields. A flawed assumption in a merger integration plan is cheap to fix during due diligence
and expensive to fix after two workforces and two IT systems have already merged. A poor
ergonomic decision in a physical product is cheap to fix on a sketch and expensive to fix
after tooling for mass manufacturing has been ordered. Even organizational redesigns
follow the pattern: a governance gap identified during design workshops is easier to close
than one discovered after new reporting lines are already in place and staff have adjusted
their routines around them. McKinsey's research on accumulated technology shortcuts
describes a comparable dynamic, noting that unresolved issues divert a meaningful share of
technology budgets toward remediation rather than new development the longer they
persist4. That pattern is Boehm's Law applied to an entire technology estate rather than a
single defect.

Practical moves for leaders

Leaders sponsoring technology or product initiatives can put Boehm's Law to work without
adding bureaucracy to every decision. A few practices consistently pay off:

Fund requirements workshops and design reviews properly instead of treating them
as scheduling slack to cut when timelines tighten
Build automated testing and continuous integration into delivery pipelines so defects
surface within hours instead of months
Prototype the riskiest, least-understood parts of a project before committing full
engineering budget to them
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Track where defects actually originate on a given program, so review effort targets
the phases generating the most rework

None of these require slowing delivery. They require moving verification earlier in the
sequence, which is a scheduling choice more than a resourcing one. Research on
prototyping in product development supports the same conclusion: teams that test risky
assumptions early, even with rough approximations, catch costly misunderstandings before
they become embedded in finished products5. The value comes from testing assumptions
at the point where changing course is still cheap.

Boehm's Law in consulting engagements

Consultants advising on digital transformation, product launches or process redesign use
Boehm's Law most often to win budget for activities that produce no visible deliverable,
such as requirements clarity sessions or architecture reviews. Clients frequently resist that
spending because it looks like overhead compared with writing code or shipping features.
Framing the spend as cost avoidance, backed by a client's own historical data on where
rework actually originated, tends to land better than quoting Boehm's decades-old research
in isolation. A consultant who can show a client that 60% of last year's emergency fixes
traced back to unclear requirements has a far stronger argument than one citing a textbook
multiplier. The law provides the framework; the client's own numbers provide the
persuasion.

Boehm's Law also shapes how consultants sequence engagements. Programs with tight
deadlines often ask advisors to skip discovery and jump straight into build, on the
assumption that discovery is a delay rather than an investment. Consultants who understand
the cost curve push back on that sequencing, not out of caution for its own sake, but
because they know the alternative sequencing shifts cost and risk, into phases where it is
far more expensive to absorb.

1the economic impacts of inadequate infrastructure for software testing
2what is technical debt
3software defect reduction top 10 list
4tech debt: reclaiming tech equity
5when prototypes don't yield useful insights
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https://www.nist.gov/system/files/documents/director/planning/report02-3.pdf
https://www.ibm.com/think/topics/technical-debt
https://ieeexplore.ieee.org/document/962984
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/tech-debt-reclaiming-tech-equity
https://hbr.org/2024/12/research-when-prototypes-dont-yield-useful-insights


Summary

Barry Boehm's research turned a common engineering instinct, that mistakes get costlier
with time, into a measurable pattern that has shaped decades of project economics. The
lesson travels well beyond compilers and test suites: any organization building something
complex faces rising remediation costs the longer a flaw goes undetected. Consultants
advising on digital transformation, product launches or process redesign can use Boehm's
Law to justify early investment in requirements clarity, prototyping and staged reviews,
framing that spend as cost avoidance rather than overhead. The exact multipliers Boehm
measured at TRW in the 1970s remain debated, but the direction has held up across
decades of project data. Leaders who internalize this pattern build review gates earlier,
catch problems while they are cheap and protect budgets that would otherwise absorb the
price of hindsight.
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