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Six Sigma:
Method, Myth, and the GE Case

A working explanation of what Six Sigma is, what it actually did at
General Electric, and where it falls short.

ABSTRACT

Six Sigma is a data-driven methodology for reducing process variation, built on a formal target of 3.4
defects per million opportunities (DPMO) — a standard consistent enough that six standard deviations
separate a process'’s average outcome from its nearest failure point. This paper traces the methodology
from its 1985 origins at Motorola through General Electric’s 1995 2000 rollout, the clearest evidence of its
value at scale, where cumulative savings passed $2.5 billion and operating margin rose from 14.8% to 18.9%.
A comparable rollout at 3M, by contrast, exposes the tool's boundary: applied to research and creative work,
Six Sigma'’s insistence on defining a target before acting collides with work where the target itself is still
being discovered. Building on that tension, the paper explains the DMAIC/DMADV frameworks and belt
hierarchy, and turns to the question that matters most for a BA or PM in technology today — what this
discipline looks like on a modern software team, and when to reach for it versus for Agile.

WHERE IT CAME FROM

Six Sigma was formulated by Motorola engineer Bill Smith in 1985, built on the observation that field failures
correlated with how often products needed rework during manufacturing. Defects, in other words, were not
random; they were a process signature that could be measured and designed out. Motorola later attributed
billions in savings to it, and the approach was formalized further by Motorola engineer Mikel Harry before
spreading to other manufacturers.

The methodology stayed a manufacturing-floor tool until Jack Welch turned it into a corporate-wide
discipline at GE in 1995. A later variant, Lean Six Sigma, merged it with Toyota's lean manufacturing

principles — targeting waste reduction alongside defect reduction — and is now the more commonly
deployed version in industry, including at 3M's own supply chain and manufacturing functions today.
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THE GENERAL ELECTRIC CASE

The Numbers

Jack Welch made Six Sigma central to GE's strategy in 1995, after an internal analysis put the cost of
running at three-to-four sigma at roughly $7-10 billion in lost opportunity, around 10-15% of sales. The
rollout did not pay off immediately.
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Welch tied executive bonuses
to Six Sigma results.
Investment rose to $400M; GE
reported $700M in corporate
benefit the same year.

in savings a net cost,
not a benefit.

The Tension

The same discipline that drove out manufacturing defects ran into trouble once GE pushed it into research
and creative functions. A comparable rollout later occurred at 3M under former GE executive James
McNerney, who introduced Six Sigma company-wide — including R&D — shortly after becoming CEO in 2001.

BusinessWeek's 2007 investigation into the 3M rollout found that scientists had to document nascent
research projects in detail before pursuing them; several long-tenured researchers concluded the
company's own Post-it Note could never have emerged from that system. Cognitive psychologist Gary
Klein makes a related point: Six Sigma’'s emphasis on planning and documenting outcomes in advance
favors incremental improvement over open-ended discovery — useful in operations, restrictive in invention.
Under McNerney's successor, 3M later exempted more of the research process from formal Six Sigma
reporting while retaining it in manufacturing — re-drawing the tool's boundary rather than abandoning it.
GE's result, in short, was a real financial win paired with a real cultural cost where the methodology reached
beyond its natural domain.

DMAIC AND DMADV

Six Sigma runs on two project frameworks depending on whether you are fixing something or building it.

Used for Fixing an existing process Designing a new one
Define, Measure, Analyze, Define, Measure, Analyze, Design,
Phases .
Improve, Control Verify

Mindset Diagnose and correct Build it right from the start



DMAIC gets most of the attention because most Six Sigma work is repair work — GE's case is a DMAIC story
start to finish. DMADV shows up when there's no process yet to fix: a bank building a new digital account-
opening flow, for instance, would use it to set target defect and cycle-time thresholds before a single screen
is designed, then build the workflow and compliance checks directly against those numbers, rather than
shipping the flow first and patching compliance in afterward — which is DMAIC-style repair wearing a
DMADV project's clothes.

BELTS AND TOOLS

Six Sigma scales through a certification hierarchy rather than a handful of experts running every project
themselves:

general staff awareness and light project support.

runs smaller projects alongside a regular job.

282 Black Belt leads complex projects full-time, deep statistical training.

;(3; Master Black Belt trains Black Belts, sets organizational strategy.

The standard toolkit includes Pareto charts, fishbone (Ishikawa) diagrams, control charts, histograms, SIPOC
maps, FMEA, and design of experiments (DOE), each suited to a different stage of a DMAIC project.

SIX SIGMA VS. AGILE

Six Sigma assumes the goal is known and stable, so it's safe to spend time measuring before acting. Agile
assumes the goal itself is uncertain, so it favors fast iteration over upfront measurement. This difference —
not “rigidity” as such — is the real reason Six Sigma struggles in software and innovation contexts, and it
directly explains the GE/3M tension rather than leaving it as an unexplained anecdote.

Assumption The goal is known and stable The goal itself is uncertain
Approach Measure extensively before acting Iterate fast, measure as you go
Best suited to MiernureesL g epeeiiens eleiioe Software, R&D, exploratory work

processes

SIX SIGMA IN TODAY'S TECH STACK: A BA/PM VIEW

The GE and 3M cases already point to the real answer to “does Six Sigma still matter in tech”: it depends
which part of the organization you're in. Product discovery and R&D behave like 3M's labs — the goal is still
being found. Production systems and release pipelines behave like GE's factory floor — the goal is fixed. A BA
or PM's first move on any initiative is figuring out which world the work sits in, since that determines the
toolkit.
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The clearest modern equivalent: SRE and error budgets

Site Reliability Engineering, the discipline Google formalized under Ben Treynor Sloss in 2003, runs on the
same fixed-target logic as Six Sigma, translated into production systems. A team sets a Service Level
Objective — say, 99.9% of requests succeeding — and everything short of that ceiling becomes an error
budget, the modern DPMO. When the budget is healthy, the team ships features freely; once it's spent, the
team stops shipping and fixes reliability instead. That's a live DMAIC control chart running against
production traffic: Measure (SLIs), Analyze (what's burning the budget), Improve (fix it), Control (the budget
itself enforces the discipline going forward).

For a BA or PM, this matters practically: if a technology initiative already has SLOs and error budgets
attached, it is implicitly running Six Sigma logic whether anyone calls it that or not, and the requirements
and acceptance criteria should be written the same way — as measurable thresholds, not vague quality
statements.

Where DMAIC shows up in a BA/PM's actual toolkit

Outside of SRE, Lean Six Sigma tools turn up throughout ordinary BA work, usually without the belt
terminology attached:

Fishbone [ 5-Why for root-causing a recurring defect category before writing the fix into a
BRD, rather than logging symptoms as separate tickets.

Pareto analysis for triaging a bug backlog — finding the 20% of defect categories driving
80% of support volume before prioritizing sprints.

SIPOC mapping for scoping a process re-engineering initiative before requirements
gathering starts, so stakeholders and handoffs are settled up front.

FMEA for risk-ranking requirements in a traceability matrix — scoring failure modes by
severity and likelihood is the same exercise as reprioritizing RTM items by risk.

The hybrid pattern most tech orgs actually run

In practice, mature technology organizations rarely pick one methodology company-wide. They run Lean
Six Sigma where the work resembles a factory floor — release management, IT service requests, defect
triage — and Agile on product discovery, with error budgets as the negotiated boundary between the two.
That's the corrected GE/3M lesson: the failure wasn't deploying Six Sigma in tech, it was deploying it
uniformly.
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WHERE IT STRUGGLES

Diminishing returns

the cost of moving from 4o to Six Sigma's measure-before-act as noted above, once belt

50 is far higher than 2¢ to 3o. structure assumes a fixed counts or documentation

Past a point, further variation target, so it loses effectiveness volume become tracked
reduction costs more than it in fast-moving or exploratory success metrics, the hierarchy
returns. work where the goal is still being starts serving itself.

discovered — exactly where the
3M and GE friction showed up.

RECOMMENDATIONS: WHEN TO APPLY IT

For a BA or PM deciding whether Six Sigma fits a given initiative, the diagnostic question is not “is this
process important” but “is the target already known and stable.”

operations, compliance, transaction processing; reach for DMADV when building a new process

Reach for Six Sigma (DMAIC) when the process is repeatable and the defect is measurable —
et
from scratch against a known spec.

Avoid applying it wholesale to R&D or early-stage exploratory work where the goal is still being
defined — use lighter touch review gates instead, and save full rigor for the production/scale-up
phase.

f% On tech initiatives: check whether SLOs/error budgets already exist. If so, write requirements as
measurable thresholds — you're already inside a Six Sigma-style control loop. If not, and the
J work is exploratory, don't force one onto it.

CONCLUSION

Six Sigma earns its longevity honestly: it gives operational processes a disciplined way to remove the
causes of inconsistency, and GE's numbers show that payoff at scale. But it is a tool built for processes with
a measurable target, not a universal philosophy. Applied where that fits, it compounds — the way Shop A's
consistency compounds into trust that Shop B never builds. Applied everywhere by default, it works against
the parts of a business that were never meant to be predictable.
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