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The Elephant in the Room: Scale Without Validation is Fragile

MASSIVE SCALE: TianGong Initiative & Continuous Data Ingestion HALLUCINATION BENCHMARK: Fragility Revealed
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https://lca.tiangong.earth/

Swiss Engineering Precision

The ACLCA Working Group Mandate

H1 2026 Q3 2026 End 2026

Evaluation Criteria & Schemas

Dataset Methodology (The Golden Dataset)

Final Protocol &
Reference Dataset

|

Objective: Establish the method and data for evaluating the
qguality of Al-powered LCA tools to support annual evaluation.
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Challenge 1: The Ground Truth Paradox

Expert Consensus is Rare. Al cannot predict a single number that doesn’t exist.

L.

=
ﬁ
=

Case Study 1:
The Wine Bottle
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PRACTITIONERS
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+20% Variation

Divergence in Results

Case Study 2:
The Office Building
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EXPERT TEAMS
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|

Factor of 7 Variation

10 kg 71 kg

I
10$ vs $71kg CO,e
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Challenge 2: The “It Depends” Ambiguity

Expert consensus is frequently elusive;
the answer is context-dependent.

How do you model voltage?

| 90% . Vote
IT DEPENDS 59 votes

I Other technical options (e.g., RMS, Peak, Average) 2

Allocation Method?

% 98% : Vote

IT DEPENDS 59 votes

. Economic 3 votes

I Mass 2 votes

Correctness is
a function of
Goal & Scope,
not just physics.
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Defining the Scope: Taxonomy Matters
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Pillar 1: Machine-Readable Goal & Scope

"GOAL_DEFINITION": {
"intended_application": "comparative_assertion",

"intended_audience": "public_consumer",

"comparatlive_assertion_public": true,
"reglonal_context": "US-NA",
"methodology_trigger": "IS0_14044_Clause_5.3"

TRIGGER:
. Mandatory

Sensitivity

Analysis

J

-

CONSTRAINT:
— Grid Mix
Selection

WV

ENFORCE: Comparative
Assertion Rules

A\ Trigger Sensitivity & Review

/N

JSON Schema:
ISO 14044 Enforcement

a4

ENFORCE: Regional
Context Rules

A Irigger PCRs & Grid Mixes
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Pillar 2: Minimum Documentation Requirements (MDR)

.

DOCUMENT INPUT

System Provenance
(Model Version, Timestamp)

Trace of Thought
(Decision Log)

Data Integrity
(UUIDs/DOIs)

Context Key
(Goal & Scope Link)

S

{
"type": "object”,
"required": [
"system_provenance"”,

» "trace_of_thought”,
"data_integrity"”,
“"context_key"

---)>] =
# ";')rope rties": {

"system_provenance”:

» "type": "object”
}

“{race_of_thought":

> "type": "string”
}

{

{

J

2 LN

)

-

The Quality Gate:
Without these
artifacts, accuracy is
irrelevant.

X

/| AUDITABLE ARTIFACT

>C| REJECT: MISSING CONTEXT
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Pillar 3: Property v.s. ground-truth data evals

FORMULA VALIDITY

1

A * B

—

PHYSICAL PLAUSIBILITY

C

\
Qy CHECKED
|

Detect flipped

multiplication/division signs.

FAITHFULNESS

Output Mass > Input Mass

X FAILED

|

Impossible mass balance.
Flag immediately.

Verify cited sources exist
in retrieved context.
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|
Scaling the Test: Pillar 4

Synthetic Q&A Generation

~ Step 1 ~ 7 Step 2 ~ 7 Step 3 ~ 7 Step 4 \'
\ 0
50 [ >0 ? Al
& T30 A) = ¥V =
O — Nat
Question &
| ISO Standard 108 Anciar 111 Step 3 gy Step 4 ]
Evaluate _
Deconstruct Generate Procedural Auditable
& Chunk Synthetic Pairs Reasoning Al Quality
4 & | % 2 || & 4 | & )

Recreate the flow from deconstructed standard to validated quality.
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The Governance Layer: Human as Logic Verifier

Pillar 5 NC

33 | ' I Y-
Al Automated (Mass Balance, Formatting, Human Expert Focus
Data Extraction) (Subjective Decisions,

Allocation Choice,
System Boundaries)

TOTAL LCA WORKLOAD

Shift focus from data hunting to logic verification.
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Building the Foundation

» From “Stochastic
Parrots” to Precision
Engineering.

» Standardized Context
via Machine-Readable
Schemas.

- Help us find ISO-
compliant LCA reports
and review/audit trails

}{I?

i

]

Join our
survey

L>'-

| - -
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