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The 99% Promise vs. The 9-Month Reality

In September 2025, Starbucks rolled out an Al-powered computer vision system to automate inventory across
11,000+ North American locations. It was a massive operational bet backed by pristine vendor metrics. It failed entirely.
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Concept metois and data
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Organizations consistently evaluate what an Al system
can do under controlled evaluation conditions and
assume that capability transfers directly to their unique
organizational environments. It does not.

A Structural Error In The Lab

The failure rate of enterprise Al The share of organizations abandoning
initiatives to deliver intended business most of their Al initiatives in 2025,
value (RAND, 2024)—twice the rate up from 17% in 2024 (S&P Global

of non-Al IT projects. Market Intelligence).
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These are not algorithmic failures. They are measurement errors.
We are assessing capability at one level of abstraction and
making deployment decisions at another. g
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The Measurement Gap: Ceiling vs. Reality

The Lab The Degradation Staircase / The Wild

General Deployment Capability S EZE%L’?.M

(Vendor Claim: 99%)
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General Deployment Capability

* The Ceiling ,' | The Realized Performance

 Assessed by the producer ., * Assessed by the acquirer

» Evaluated under favorable/controlled conditions | e Conditioned by integration, scope, and specific use
 Transferable e Strictly local
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Anatomy of a Deployment Failure

The gap between assessed and delivered capability is not random noise. A
It follows five identifiable degradation pathways triggered by the physical r 3
and operational realities of the deployment context. 2

1. Distribution Shift
2. Integration Degradation

2 3. Scope Creep
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Pathway 1. The Input Environment Diverges

Academic ML Term

Translation Engine Matrix

Business Definition

Real-World Trigger

Covariate Shift
(Shimodaira, 2000)

The input distribution
changes while the
conditional relationship
between inputs and
outputs remains stable.

Distribution Shift

The data the system
encounters in real-world
operation |
fundamentally differs
from the pristine data
used to validate its
general capability.

The vision system was evaluated on
optimal product appearances, but deployed
across 11,000 stores with varying lighting,
shelf layouts, and packaging variations.




Pathway 2: The Demands Multiply

The Lab
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Translation Engine Matrix The Wild

Academic ML Term

) Real-World Trigger

Business Definition
)i

Transfer Learning
Limits & Specification
Gaming

Capability demonstrated
on one specific set

of cases does not
transfer uniformly to
adjacent ones.

Scope Creep A system validated on core inventory was forced to
handle a shifting, continent-wide product range

\ without defined boundaries on authorized use.
o S £

The divergence between
the narrow range of
tasks the system was
actually tested on, and
the ever-expanding
range of cases it is
asked to handle in
operation.




Pathway 3: Errors Ripple Through the System
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Translation Engine Matrix

Academic ML Term Business Definition (

&

Systems Reliability Integration
Engineering Degradation

The reliability of a
composed system is
bounded by its
weakest interactions
and error propagation
pipelines.

The loss of capability ;}
that occurs when a s

is embedded into a
dense web of
upstream processes j§
human handoffs, .- £

standalone Al system 5-'

Real-World Trigger

An inventory miscount doesn't stop at the shelf; it
silently propagates into the organization’s
| automated ordering and supply chain replenishment

' decisions.
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Pathway 4: The World Mové On

Translation Engine Matrix ' - ‘

Academic ML Term Business Definition Real-World Trigger

Concept Drift Temporal ) %/ Staff reported the system started out

(Gama et al., 2014) Degradation ‘ > | inaccurate and grew worse over time
_ 1 /@1 | as seasonal and promotional items

The underlying The slow, invisible /@A | constantly rotated into the environment.

relationship between decline of capability 1 BL) A

inputs and outputs as the operational "~ g

changes over time, environment evolves ‘S /-

degrading model accuracy away from the static Y7
without any change to the reality the system #& J
model itself. was trained on. |

i STATIC Al SYSTEM .
| (Trained Reality)
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Pathway 5: The Operator Reality

Academic ML Term
Adversarial
Vulnerability
(Goodfellow et al., 2015)

Models misclassify inputs
that have been perturbed
or presented outside
expected evaluation
assumptions.

Business Definition

Real-World Trigger

- Use-Condition
Divergence

- The massive gap
between cooperative,
attentive testing
environments and the
stressed, unpredictable
conditions of actual
human operation.

Evaluated under favorable conditions, but
operated by staff under extreme service
pressure. The ultimate edge case: failing
to identify a peppermint syrup bottle
from Starbucks’ own promotional video.




The Compoundiﬁg Capability Gap

An instrument that scores these pathways independently and averages them would have recorded “moderate

The Lab
The Lab

concern” for Starbucks. It would have missed the chain reaction. Risk does not average; it multiplies.

Scope Creep

| Adding massive seasonal
\ product ranges :
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Shifting from Post-Mortem to Pre-Deployment

The capability gap is structured, which means it can be assessed in advance. We must replace post-hoc
implementation autopsies with a pre-deployment diagnostic instrument built for decision-makers.

1. Pre-Deployment

Operable relying only on
information available prior
to commitment.
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2. Executive-Operable
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| 5. Dimensioned

Requires no access to model
internals or technical data
streams.
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3. Diagnostic, Not Predictive
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Decomposes risk across the
5 degradation pathways.
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|dentifies divergence risk;
refuses to forecast an
accuracy percentage.
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Flags compounding risks
rather than averaging them
away.




he Diagnostic Instrument in Action
Worked Dimension Proof of Concept: Assessing Scope Creep

Level 2

The Lab

(Moderate)
Required range
B i I mostly within
h € Wl ld demonstrated range.
Boundary defined | Ilong |—
but not enforced. Level 4 ,
“ Level 1 4 A
S (Severe)
(Minimal)
Demonstrated range
Demonstrated range undocumented OR |
documented and " required range open- 5%
encompasses required Y. 4 ended and growing. The Starbucks Reading:
range. Boundary defined i System authorized for Undocumented vendor
A and enforced. unassessed cases. range mapped to
AN open-ended store
inventory.
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4 .
The Routing Logic: From Reading to Mandate

The instrument does not grade a deployment; it routes it. We do not cap a project at its weakest
point; we mandate proportionate controls before launch.
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|
. Mandate: Halt full-scope .
deployment. Fix the critical
node before scaling. 1.
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A Measurement That Governs, Not Paralyzes

An organization with mature governance and substantive compliance can still fail if it deploys based on a capability it
does not actually possess. The Capability Lens protects the enterprise precisely where vendor benchmarks stop.
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General capablllty tells you what is possible in the lab. Deployment-context capablllty

tells you what will survive in the wild. Measure the gap before you launch £
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