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The productivity revolution Al promises
will mean nothing if it quietly burns
down the infrastructure that powers
our world. We can change that—
query by query.
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c The Transparency Crisis

Reported vs. Observed Energy Consumption

Every time you send a prompt to a large language model, far more electricity flows than the
companies building these systems disclose. This is not a rounding error — it is a
transparency crisis that makes meaningful sustainability accounting nearly impossible.

Relative Energy Per Query — The 54x Gap
LLM API _ BA-Amn
p——g R
(vendor claim)
7B Local Model _ ~8x search

Bing Search I 0.5 Wh

I Conventional Search
Google Search I 0.2 Wh B Small/Local Model
B Frontier LLM
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Relative Energy Units

Relative energy per query across tool types. Sources: Univ. of Rhode Island; vendor public statements.

Query

OpenAl (vendor claim) Standard API request ~0.34 Wh Low — self-reported

Moderate —

Univ. of Rhode Island GPT-class medium response ~18 Wh )
peer-reviewed

Observed peak (lab tests) High-intensity / long context ~40 Wh High — controlled

We cannot govern what we cannot measure honestly. Demand independently verified energy
figures from your Al vendors — not marketing estimates.

— Sustainable Al Usage Blueprint 2026

Infrastructure efficiency is critical — but it cannot solve Al's footprint alone. When global Al traffic grows
as rapidly as it currently does, even a 30% improvement in hardware efficiency can be consumed within
months by increased query volume. Demand-side governance is not optional.
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Digital Sobriety Framework

Which Queries Actually Need Al?

Digital Sobriety is the practice of choosing the right tool for the right task — deliberately and
consistently. It is not a restriction; it is an architectural discipline.

Typical Enterprise Query Distribution

Factoid /
Retrieval ~43%

need full LLM

(Jennings et al., Univ. of Calgary)

Complex
Synthesis ~25%

Only

25%

Boilerplate /
Formatting ~32%

’ Factoids / Lookups
e.g. "Capital of France?"

5 Convenience / Boilerplate
regex, JSON, formatting

3 Complex Reasoning

synthesis, strategy, analysis

~43% Search engine / internal docs
~30%+ 7B or smaller local model
~25% Full LLM — fully justified

Typical enterprise LLM query distribution. Source: Jennings et al., University of Calgary.
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6 Stress-Testing the Framework

WheretheBlueprintCracks—andHowtoFixIt

A framework is only useful if it survives contact with reality. The original decision flowchart has
four structural weaknesses that need to be addressed honestly.

1. The "Human Intuition" Fallacy

The framework routes queries to human expertise as though that expertise is always reliable.
Research shows humans carry biases, outdated knowledge, and overconfidence. The fix: use
expertise first, then use Al to challenge assumptions — as a second-opinion mechanism for
high-stakes decisions.

2. Boilerplate Is Exactly What LLMs Excel At

Routine code, formatting, and template work is the highest-ROI use case for a small 7B local
model. Forcing humans to manually type boilerplate to save compute is a poor trade —
human time is measurably more expensive than inference costs at small model scale.

3. Search Engines in 2026 Are Not Neutral

SERPs are heavily ad-laden, SEO-saturated, and fragmented. A 15-minute multi-tab browsing
session may consume more total lifecycle energy than a tightly scoped 7B model query. Better
question: "Can search give me a reliable, fast, unambiguous answer right now?"

4. Complexity Exists on a Spectrum, Not a Binary

The "routine vs. complex" split needs more granularity. RAG pipelines, mid-size models
(13B-70B), and domain-specific fine-tunes often outperform both extremes on cost-efficiency.

The Refined Decision Matrix

Original Path Stress-Test Verdict Optimised Action

. Routine = Avoid FAIL — wastes human Use 7B Model. Fast,

Boilerplate code / text :
LLM time cheap, local.

Obscure fact / data PASS — if search is Use Search / RAG
Use Search .

lookup clean pipeline

I PASS — high

Complex strategy / Full LLM SS — highest and Use Full LLM (justified)

architecture best use

Pure creativity / gut Human Intuition PASS — protect human T.rust yourself, verify if

check element high-stakes
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Original Path Stress-Test Verdict Optimised Action

Synthesis + expert NOT COVERED GAP in original Usg LLM as adversarial
challenge framework reviewer

B THE ULTIMATE DIAGNOSTIC QUESTION: "Am | asking the Al to think for me, or am |
asking it to save me manual labour?" If you are asking it to think for you on a topic you
already master, close the tab. Your intuition is faster, greener, and uniquely yours.
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e The Hidden Costs

Water Consumption & Hardware Lifecycle

Carbon gets all the attention. But an honest accounting of Al's environmental cost has two
more chapters that are rarely discussed — and almost never reported transparently by
vendors.

Water: The Invisible Footprint

Datacentres require substantial water for cooling, and LLM training and inference are among
the most thermally intensive computing workloads that exist.

B WUE = Total Site Water Usage (litres) + IT Equipment Energy (kWh) | A WUE of 1.0
L/kWh is considered efficient. Leading hyperscalers report 0.25-1.8 L/kWh depending on
climate and cooling technology.

Hardware Lifecycle: From Fab to E-Waste

The GPU powering your Al query required rare earth minerals, energy-intensive fabrication,
and global logistics chains. At end of life it becomes e-waste, with all the toxicity that entails.

Lifecycle Stage Environmental Impact

High ter in chi
igh energy + water in chip Require Scope 3 supply chain

Manufacturing fabrication; rare earth mineral
. data from vendors
extraction
. Continuous electricity draw + cooling Carbon-aware scheduling;
Operational Use . . .
water consumption demand-side reduction
End of Life E-waste; hazardous materials if not Require certified refurbishment /
certified-recycled take-back programmes

l CIRCULAR ECONOMY IMPERATIVE: A truly sustainable Al strategy requires extending
hardware lifetime through shared infrastructure, advocating for manufacturer take-back
programmes, and factoring Scope 3 emissions into your Al carbon accounting.

5 Questions to Ask Your Al Vendor

* In which data centre regions does my inference run?

e What is the WUE metric for those specific facilities?

* Do you offset or invest in watershed restoration programmes?

* Do you publish Scope 3 supply chain emissions data?

¢ |s there a certified hardware refurbishment or recycling programme?
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e Operational Protocols

Prompt Efficiency & Interaction Discipline

Once we have confirmed that an LLM is genuinely the right tool, how we interact with it still
matters. Strategic prompt discipline is the most accessible emission-reduction lever
available to every user right now — no infrastructure investment required.

Up to 52% emission reduction

Token-Length Control

Set max-token parameters in every API call. If you need a short answer, say so explicitly
— models do not summarise by default. Research indicates rigorous token management
can yield up to 52% in emission cuts. This single habit costs nothing and starts working
immediately.

~10x energy saving per query

Search-First Default

Reserve LLMs for deep reasoning, synthesis, and analytical evaluation. For factoids,
search first — every time. Adopting this habit organisation-wide can halve Al-related

carbon footprint with no reduction in output quality.

Task Batching Reduces round-trip overhead

Group related queries — analysing twenty documents in one API call rather than twenty
separate requests increases processing efficiency and cuts the energy overhead of
repeated cloud round-trips.

Right-Size Your Model Largest single-decision lever

Match model scale to task complexity. Use 7B or smaller models for everyday utility tasks.
Reach for 70B+ only when the problem genuinely demands it. This is the Bike vs. Truck
principle.

Bl ARCHITECT'S CAUTION: Efficiency techniques work best in combination: right-sizing +
batching + token control + search-first habit. No single technique substitutes for a
disciplined overall approach.
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e The Sustainable Al Tech Stack

Measurement, Monitoring & Carbon-Aware Infrastructure

We cannot manage what we do not measure. The following tools give individuals and
organisations genuine visibility into Al's energy and carbon footprint.

CodeCarbon Tracks emissions from local and cloud inference using

Python / Locallnference Intel's RAPL interface for precise hardware-level
measurement. Open-source and widely adopted in
research.

EcoLogits Python library for estimating carbon footprint of API calls

GenAl API Monitoring to frontier model providers. Provides per-request

estimates compatible with standard sustainability
reporting frameworks.

Carbon-LLM API Tenant-level carbon reporting for enterprise Al
B2B Carbon Reporting deployments. Stateless and unauthenticated — prompts
are never transmitted, preserving operational privacy.

Cloud Carbon Dashboards Essential for location-based carbon-intensity forecasting.

Google / Azurelnfrastructure Google Active Assist and Azure carbon-aware APIs
make scheduling automatable  without manual
intervention.

AlCycle Lite Real-time visualisation of LLM environmental impact,

ChromeExtension— Nudge translating token counts into real-world carbon
equivalents.

Sustainable Al Usage Blueprint 2026 - Al Insights News aiinsightsnews.net - Page 9



Carbon-Aware Scheduling: Emission Reduction Ranges
(Lannelongue et al.; Henderson et al., 2020)

Ll Min Reduction (%)

60 - BN Max Reduction (%) 58.8% 58.8%
= 50-
2
I
g 407 35% 35%
B 30%
c 30-
e
v
4]
g 207 16%
i

10 -

O = 1 i (]
Time-Shifting Region-Shifting Combined
(off-peak) (low-carbon grid) (time + region)

Emission reduction ranges by scheduling approach. Sources: Lannelongue et al.; Henderson et al., 2020; Google
Sustainability Reports.
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Real-World Signal

Digital Sobriety in Practice

Theory is only as useful as the practice it enables. The following composite picture is drawn
from patterns commonly observed when organisations move from Al curiosity to Al
governance.

Hl METHODOLOGICAL NOTE: These observations represent composite patterns from
documented organisational behaviour changes, not a single case study. Treat ranges as
directional benchmarks, not guaranteed resulits.

What a Prompt Audit Reveals

When organisations conduct their first structured audit of Al prompt logs, the pattern is
remarkably consistent: roughly 40% of queries are factoid retrievals — questions a search
engine or internal documentation could address instantly.

We are not just wasting carbon on unnecessary queries. We are wasting the intellectual potential of
models that took enormous resources to build — asking them to recite facts that a 2010 search

index already knew.
— Sustainable Al Usage Blueprint 2026

Observable Changes When Digital Sobriety Is Adopted

m Search-First Culture
Significant query volume reduction for factoid categories. Search infrastructure

absorbs the load at a fraction of the energy cost.

m Token-Length Controls
Average response length and API costs both fall. Framing as a cost improvement

accelerates adoption.

m Carbon-Aware Scheduling
20—-40% reduction on batch workloads. Non-urgent jobs queued for low-carbon grid

windows.

= Rebound Effect Governance
The critical gap most organisations miss. Without volume governance, efficiency

gains are consumed by increased usage within quarters.
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Why Sustainable Al Governance Fails in Practice

* Convenienceculture:Employeesdefaulttotheeasiesttool, not the most efficient.

e Lack of telemetry access: Most organisations lack inference visibility.

* Rebound effect underestimation: Efficiency gains consumed by volume growth within
quarters.

* Productivity vs. sustainability conflict: When speed KPIs conflict with efficiency, speed
wins.

* Vendor opacity: Many vendors will not provide independently verified energy or water
data.
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e Implementation Roadmap

From Awareness to Sustained Reduction

Sustainable Al is not a future ambition. We can achieve meaningful reductions today — by
making smarter operational choices, building honest measurement into workflows, and
governing against the rebound effect with the same discipline we apply to any other
resource budget.

Sustainable Al Maturity Model

Sustainable Al Maturity Model

Untracked Aware Governed Optimised Systemic
No visibility Basic awareness Token controls Carbon scheduling Full governance
ad-hoc Al use some prompt hygiene search-first culture model right-sizing net reductions sustained
Level 1 Level 2 Level 3 Level 4 Level 5

The Six-Step Implementation Roadmap

- Baseline Audit
Deploy CodeCarbon and cloud dashboards to establish Scope 2 and Scope 3 Al emissions
baseline. Include hardware lifecycle in Scope 3 accounting. You cannot govern what you cannot
measure.

n Deploy Token Controls

Set conservative max-token defaults across all Al interfaces — internal tools and customer-facing
products alike. Make the efficient choice the path of least resistance.

n Activate Region Shifting

Automate non-urgent inference to low-carbon grid regions using Google Active Assist or
equivalent carbon-aware APIs. This is the highest-leverage infrastructure action available now.
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n Build Search-First Culture

Train every team member to reach for a search engine before an LLM for factoid queries. This
single habit, consistently applied, can halve Al-related carbon footprint.

ﬂ Govern the Rebound Effect

Set total query-volume budgets and review them quarterly. Efficiency gains consumed by volume
growth are not gains. Track net emissions, not per-query improvements alone.

n Demand Vendor Transparency

Require Al vendors to publish independently verified energy and water figures. Make
transparency a procurement criterion, not an afterthought.
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Sustainable Al Checklist

Your Daily & Organisational Action Sheet

Before You Open an Al Chat

M Did | check a search engine or internal docs
first?

M Is this a factoid a search engine could
answer?

M Could a trusted colleague answer this
faster?

M Have | chosen the smallest adequate
model?

B Is the cost of being wrong high? (If yes —
verify)
Carbon & Water

M Is this workload urgent, or can it run in a
low-carbon window?

B Am | tracking emissions via CodeCarbon?

H Do | know which region my inference is
running in?

B Has my vendor published verifiable WUE
figures?

Organisational Governance

M Has total Al query volume been baselined
this quarter?

H Are token-length controls set as default?

M Is region-shifting automated for non-urgent
batch jobs?

H Has the team completed digital sobriety
training?

M Are efficiency gains tracked against total
volume?

Sustainable Al Usage Blueprint 2026 - Al Insights News

When Writing a Prompt

M Have | set a max-token limit or asked for
concision?

H Can | batch this with related queries into
one call?

B Am | requesting library-based code where
possible?

l Have | removed unnecessary context
inflating token count?

Hardware & Lifecycle

l Does my vendor publish Scope 3 supply
chain emissions?

M Is there a certified hardware take-back
programme?

l Am | using shared infrastructure rather than
dedicated GPUs?

M Is hardware lifecycle covered in vendor
agreements?

Vendor Accountability

H Have | requested independently verified
energy data?

l Does my contract include sustainability
reporting?

H Have | asked about water usage at specific
data centre locations?

M Is hardware lifecycle explicitly covered?
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Infrastructure efficiency alone cannot solve Al's environmental footprint. Changing how

and when we use Al — not just how it is built — is the most immediately actionable path.
— Sustainable Al Usage Blueprint 2026 - Central Thesis

Sources: University of Rhode Island; Jennings et al., University of Calgary; Cappendijk et al., ArXiv; Lannelongue et al.;
Henderson et al.; vendor public statements.
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