
Repeated survival is not evidence of safety; it may be evidence
that an organization has learned to accept the warning.

When Survival Starts to Look Like Safety

A product can work well enough to demonstrate value and still be unsafe to launch.
The difficult question is not whether every imperfection has been removed. It is
whether the organization can distinguish a manageable defect from a system that has
survived only because the conditions have not yet become severe enough to expose it.

The Challenger investigation offers a severe but useful way to think about that
distinction. The shuttle was destroyed 73 seconds after launch, killing all seven
crew members. The immediate cause was specific: the seals in the joint between two
lower segments of the right Solid Rocket Motor failed. But the Commission did not
stop at the failed component. It traced the catastrophe through design sensitivity,
inadequate testing, ignored evidence, communication failures, management pressure,
and an accelerated schedule. The larger lesson is not that one bad part causes every
disaster. It is that a local weakness becomes catastrophic when an organization has
built several layers of tolerance around it.

That pattern matters to a founder because launch pressure creates a seductive form
of evidence: the system has failed before, but never disastrously. The workaround
held. The temporary fix remained temporary. Customers did not yet see the worst
consequence. Engineers raised concerns, but the product continued to function. Each
uneventful release then appears to confirm that the concern was excessive.

The Commission identified this logic explicitly. NASA and Thiokol came to accept
recurring O-ring erosion and blow-by as unavoidable and acceptable flight risk. Yet
the historical record contained a detectable pattern: every flight at or below 63?F
showed O-ring thermal distress, while only three of twenty flights at 66?F or above
did. No trend analysis was conducted that would have exposed the growing danger.
Repetition had not made the condition safe. It had made the condition familiar.

This is the central distinction a founder must make before a consequential launch. A
defect is manageable when the organization understands its boundaries, has tested
those boundaries, can detect deterioration, and has a credible response if the
condition appears. Fragility is different. Fragility exists when the system’s
apparent reliability depends on conditions that have not been tested, on people
remembering an unwritten workaround, or on a failure remaining small enough for
someone to contain it manually.
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The Challenger joint was sensitive to temperature, dimensions, materials, reuse,
processing, and dynamic loading. Tests showed that sealing at a 0.004-inch initial
gap was not consistent at 25?F and became consistent only near 55?F. The launch
temperature was 36?F, fifteen degrees colder than any previous launch. Smoke
appeared almost immediately after liftoff; later, a visible flame grew into a
continuous plume. The leak then impinged on the External Tank and its attachment
strut, weakening the structure before breakup.

The sequence shows why "nothing catastrophic has happened yet" is weak reassurance.
A small failure can be observable before it becomes consequential. It can also
propagate. The first sign is not necessarily the final form of the danger. In a
software company, the equivalent question is not merely whether a workaround has
prevented an outage. It is whether the workaround is concealing a condition that
will spread under launch volume, unusual customer behavior, degraded staffing, or a
problem arriving at the same time as another problem. The concern is not
perfectionism. It is the loss of containment.

The investigation also separates compliance from adequacy. The Commission found that
launch-site assembly generally followed established procedures and did not cause the
failure. Following a procedure therefore did not prove that the underlying design
was sound. For a founder, a green checklist can provide false comfort if the
checklist records that the known workaround was performed rather than asking why the
workaround is still required, what conditions make it fail, and who has authority to
stop the launch.

Most important, the launch decision was flawed because decisionmakers lacked recent
O-ring evidence and the contractor engineers’ opposition to launch. Thiokol
engineering recommended not launching below 53?F, the lowest O-ring temperature in
prior flight experience. During the later discussion, engineers continued to oppose
launch, but management reversed the recommendation after pressure from NASA and
Marshall. Critical information never reached NASA’s top launch decisionmakers
because reporting channels contained and diluted the concern.

This is where technical debt becomes a leadership test. Engineers’ discomfort may be
incomplete or overly conservative; it still deserves a decision process that
preserves its substance. The question is not whether engineers are asking for an
ideal product. The question is whether their objection identifies a condition the
approving authority has not understood, tested, or formally accepted. If
disagreement disappears as it moves upward, the organization has not resolved risk.
It has merely removed the evidence from the decision.

The Commission recommended that launch constraints, readiness reviews,
mission-management meetings, and dissenting information be formally documented and
escalated. It also recommended independent technical oversight and a central safety
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office with authority over reporting, problem resolution, and trends. A small
software company may not need those exact structures, but it needs their function: a
visible record of known hazards, explicit owners, stated boundaries, and an
unambiguous route for dissent to reach the person accountable for launch.

That discipline does not automatically imply delay. It may support launch with a
narrow, understood limitation. It may support reducing scope, changing the launch
condition, or strengthening detection and recovery. But it makes the trade-off real.
The founder can then decide what risk the company is accepting, rather than allowing
schedule pressure and repeated survival to decide by default.

The Challenger report’s broad lesson is that catastrophe emerged from interacting
design, organizational, communication, and schedule weaknesses-not from a component
in isolation. A launch-threatening product is therefore not identified only by the
number of open defects. It is identified by the interaction among defects,
workarounds, missing analysis, compressed preparation, weak escalation, and the
absence of a credible response when conditions change.

The embarrassment of delaying a launch is visible and immediate. The damage from
launching a fragile system may arrive later, when customers, employees, investors,
and the founder all discover that the organization had noticed the warning but
learned to call it normal. Repeated survival is not evidence of safety. Sometimes it
is evidence that the warning has been normalized.
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