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Enterprise Al Ssystems

rarely fail during pilots.

They fail when runtime
economics meet

operational scale

Enterprise Al pilots often appear deceptively successful.

A small team uploads a spreadsheet into a conversational interface. Questions
that once required analysts, dashboards, or days of manual work are answered in
seconds. Executives watch natural language interfaces generate charts instantly.
Business users interact directly with enterprise data for the first time without
depending on reporting teams or technical specialists. The experience feels
transformative, and the economics appear manageable.

But this is rarely how the economics behave once the pilot expands into
production.

The same pilot that cost $50,000 to build may accumulate several hundred
thousand dollars in annual inference costs during its first production rollout. What
appeared inexpensive with a few users and constrained workflows begins to
behave very differently once deployed across departments, systems, and
continuous operational processes.

The reason is surprisingly simple: most pilots are built directly on controlled data -
spreadsheets, raw tables, or fragmented enterprise sources. Large language
models generate responses statistically, token by token, rather than operating
through governed analytical logic. At small scale, this feels intelligent and
effortless. At enterprise scale, repeated retrieval, orchestration, retries, memory
reconstruction, and concurrent usage dramatically increase cost while
simultaneously introducing inconsistency, governance risk, and operational
unpredictability. Architectures that appear elegant during a pilot frequently
become unstable once deployed broadly across the organization.

Enterprise Al projects therefore cannot be approached like traditional software
rollouts with an Al layer added on top. The pilot may look effortless, but scale
changes the rules entirely. Costs rise differently. Reliability behaves differently.
Governance becomes harder. Systems that seemed intelligent during a demo can
become expensive, inconsistent, and difficult to trust once they become
embedded into daily operations across the business.

At the same time, standing still is not an option. Organizations adopting Al early
are already gaining measurable advantages in speed, decision-making, and
execution.

The winners are unlikely to be those that rushed fastest into a single model or
vendor stack. They will be the organizations that built flexible intelligence
infrastructure early: systems designed not just for today’s models, but for the
reality that the underlying technology will continue to evolve rapidly over the next
several years.

This report examines the operational economics behind enterprise Al systems,
why many early implementations struggle after pilot success, and what
architectural patterns are emerging among organizations designing for long-term
scale.
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PILOT ECONOMICS
Most enterprise Al pilots begin with a harmless-looking experiment:

° upload a spreadsheet, connect a language model, and allow users to
e u S I 0 n ask questions in natural language.
Lightweight Al

“Where did we have delivery delays [

The interaction feels almost magical.

The system scans operational data, identifies patterns, generates summaries, and produces conversational answers within seconds. A
small pilot team quickly demonstrates measurable productivity gains. Business users who previously depended on analysts or
reporting teams can suddenly interrogate enterprise data directly through natural language.

The pilot appears lightweight, intuitive, and economically inexpensive.
What appears to be a simple conversational interaction is often supported by a surprisingly large amount of hidden runtime activity
underneath. Before the model can generate a useful answer, enterprise data must first be serialized into machine-readable structures,

analytical scope must be reconstructed dynamically, schema relationships must be interpreted, conversational memory must be
rebuilt, and retrieval systems frequently perform retries or reformulations when ambiguity emerges.

The visible answer is often the smallest part of the runtime workload itself. Consider the following example of a common pilot based on a

set of sales spreadsheets:

What the user asks:

“Which suppliers experienced delivery delays above 10 days during Q4, grouped by district, and how did
delay variance compare with previous quarters?”

What the user sees:

Table 1: Supplier Delay Performance — Q4 Overview

Supplier District Quarter AvgDelay |, vious Quarter Variance LNEnany
(Days) Impact

NorthGrid Logistics Central 14.2 High
Metro Industrial Supply West Q4 11.8 9.7 0.22 Medium
Apex Components East Q4 16.4 10.5 0.56 High
Delta Freight Systems South Q4 9.1 7.9 0.15 Low
Vector Materials Central Q4 13.6 8.8 0.55 Medium

“Central and East districts experienced the largest delivery delays during Q4, with average delays
increasing more than 50% compared to previous quarters. NorthGrid Logistics and Apex Components
contributed most significantly to inventory disruption risk.”
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Runtime Inference Composition
of a Typical Enterprise Al Query

Example: Conversational analysis over spreadsheet data using a large language model.
Most token consumption occurs outside the final answer itself, with both input context

loading and generated outputs contributing disproportionately to runtime cost.

Internal Example Approx Approx
Activity Operation Tokens Cost
Spreadsheet Raw table 250,000 $1.25
context loading ingestion +
serialization
Charting & JSON+char 14,000 $0.21
rendering * config+Ul
Failed retrievals / 15,000 $0.08

. Retry / recovery

overhead reformulations

Others

. Schema interpretation Retrieval Orchestration

Conversational memory . Statistical reasoning

*OQutput tokens - typically more expensive

Runtime Activity

. Context building

Narrative answer*

Example Operation

318,000+ Runtime Tokens

consumed underneath a seemingly simple analytical interaction

Approx.
Tokens

Spreadsheet serialization

Context reconstruction

Schema interpretation

Retrieval orchestration

Retry and reformulation overhead
Runtime aggregation

Output generation

Conversational memory

Total Runtime Activity

At production scale, however, these same runtime patterns
begin compounding across thousands of intferactions,
workflows, dashboards, refresh cycles, and concurrent
enterprise users simultaneously.

This is the point where enterprise Al systems stop behaving
like lightweight conversational interfaces — and begin
operating as continuously running runtime intelligence
infrastructure.

Convert raw tables into model-readable structures

Build analytical working context dynamically

Coordinate fetches and analytical scope
Recover from ambiguous retrievals
Perform analytical calculations dynamically
Produce narrative answer + chart metadata

Rebuild prior interaction state

Operational Characteristic

Infer relationships between operational dimensions

Runtime Expansion at Production Scale

Pilot Environment

Production Environment

245,000
18,000
6,000
8,000
15,000
7,000
14,000
5,000

318,000+
tokens

Typical users

Daily analytical interactions
Runtime context scope
Retrieval orchestration
Conversational memory

Retry / reformulation overhead
Generated outputs
Governance requirements

Runtime inference
dependency

Annualized inference cost

Economic behavior

25

100

Single dataset
Minimal

Limited

Rare

Simple summaries

Low

Intermittent

~$15K

Appears
lightweight

2,000+

40,000+

Multi-system operational context

Multi-step coordinated retrieval

Persistent cross-workflow state

Continuous

Dashboards, workflows, APls, charts

Enterprise-grade lineage and controls

Operationally continuous

$1.2MM+

Inference becomes operational
infrastructure

Runtime inference systems frequently appear inexpensive during pilots because orchestration

complexity, concurrency, and operational regeneration remain artificially constrained.

© 2026 Intuon Analytics Private Limited.

All rights reserved. This document contains ﬁ)roprieTory information and is provided for evaluation purposes only.

It may not be reproduced or distributed without prior written consent. No warranty of any kind is implied.

All figures, metrics, and examples are illustrative unless otherwise stated.



SPONTAINE

Spontaine.com

When Al Stops
Behaving Like
Software

Comparative Cost Dynamics of
Enterprise Al Architectures

Scaled pilot architectures often experience rapidly accelerating inference costs during
production rollout, while structured enterprise architectures flatten runtime cost growth
through governed retrieval, deterministic computation, and reduced inference
dependency.

LLM Inference cost - B Build, IT Infra, Support

LLM Inference cost -

Enterprise grade Scaled pilot costs
architecture architecture
assumption

$10 MM

$7.5 MM
$5 MM

$2.5 MM

$0 MM

The defining challenge in enterprise
Al 1s no longer generating
intelligence once. It is avoiding the

cost of regenerating it Continuously.

The economics of enterprise Al change dramatically if conversational

systems can become infrastructure embedded across the organization.

As enterprise Al systems expand across departments, workflows,

dashboards, and operational systems, runtime behavior begins

compounding simultaneously across multiple dimensions. Context windows

expand continuously. Retrieval pipelines deepen. Conversational continuity

infroduces persistent memory reconstruction. Nuanced analytical requests

generate retry loops, reformulations, and orchestration overhead that rarely

appear during pilots.

At the same time, organizations increasingly begin generating operational

artifacts dynamically through inference itself — dashboards, workflow

objects, summaries, analytical structures, chart configurations, metadata

layers, and API responses.

The result is that enterprise Al systems gradually stop behaving like

lightweight conversational interfaces and begin operating as continuously

regeneratfing runtime intelligence infrastructure.

This is the point where the economics diverge.

Architectures that continue relying heavily on runtime inference frequently

experience accelerating operational cost curves as enterprise dependence

increases. What initially appeared inexpensive during pilot rollout can rapidly

evolve into substantial recurring inference expenditure once organizational

usage becomes persistent and operationally embedded.

This divergence is structural rather than incremental.

The operational challenge is not simply model pricing. It is the cumulative

effect of runtime reconstruction itself — repeated retrieval, repeated

reasoning, repeated orchestration, repeated output generation, and

continuously expanding analytical context occurring simultaneously across

the enterprise.

Build & Deploy
Tvbical scope Single workflow or
YP P department
Typical users 20

Spreadsheet or

Data environment )
w isolated dataset

Minimal inference

Runtime behavior ..
activity

Governance requirements Low

Operational characteristics  Build, test, iterate

Build / Infra / Support Cost $300K-$500K

LLM Cost - Scaled Pilot

Architecture P2UA-S0K
i Aicn | $E0IC 950K
Economic behavior Build-heavy
Strategic risk Low

Appears inexpensive

Pilot Phase 1 Rollout

Multi-function

Limited ilot i
Imited user pilo operational rollout

100 200

Limited-governed
scope

Multiple systems
and workflows

Conversational

querying begins accelerates

Expanding access
and audit
requirements

Emerging

Supervised usage,

orchestration
low concurrency

overhead

$100K-$200K $150K—-$300K

$50K-$150K $500K-$2M

$50K-$100K $100K-$400K

accelerating

Underestimated Re-architecture
scaling assumptions pressure emerges

Token amplification

Monitoring, retries,

Runtime costs begin

Full Production
Enterprise-wide dependency
2,000+

Persistent cross-system orchestration

Continuous inference demand

Mission-critical governance and
lineage

Persistent monitoring, concurrent
workflows, and observability

$500K—$3M

$5M-$12M+

$.75M-$1M

Inference economics dominate if
architecture remains inference-heavy

Operational lock-in and runaway
runtime costs
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Intelligence
Must Become
Infrastructure

Runtime Inference vs
Persistent Intelligence

Infrastructure

Enterprise Al systems cannot continue regenerating operational

intelligence through runtime inference alone. Scalable Al

architectures progressively convert successful analytical interactions

info governed, reusable infrastructure - dramatically reducing

marginal inference, orchestration overhead, and runtime cost over

time.

Conventional enterprise Al systems repeatedly regenerate
context, logic, and outputs through runtime inference, while
persistent intelligence architectures progressively convert
analytical inferactions into governed reusable infrastructure

with minimal marginal inference over time.

Al invoked for residual ambiguity:
Marginal inference over time.

100x

Tokens

For each request

o Re-usable ves
intelligence
available?

Intent compaction:
-90%+ runtime
context reduction

Governed retrieval:
Minimal retries

Deterministic compute:
Calculations resolved
pre-LLM

Core-based retriaval , No LLM

Persistent blocks:
No repeated chart

== generation

Marginal inference:

O o @ f\ T =
> 2 = . - c i
5 o 8§ | +245Ktokens Raw retrieval 5 8 S Intent understanding
- 00 J 1= o 9 J
O 8 E o P |
ar . L®] - .
S g +18K tokens Large runtime context S o9 API-level semantic compaction
5 © 3 St :s WY
(o)} - Q T
o a Schema reconstruction = 52 Deterministic compute
L] o O o
g o . Y os co WY
o O } +~20% per Retry loops 1% = Minimal residual inference
c S Y 3 )
Runtime aggregation = I Persist governed analytical block
¢ > l U
+14K tokens Answer/ Chart / Action >
output : : . . :
fplernd , o Persistant intelligence object
( data ) ( charts ) ( APis ) ((agents )
¥ J
Inference costs
1 Compound exponentially INFERENCE / ACTION

over time

Conventional Runtime Al

Persistent Intelligence Infrastructure

Rebuilds context continuously

Runtime analytical computation
Repeated chart and workflow generation
Broad runtime retrieval scope

Increasing orchestration overhead

Retry and reformulation loops
Probabilistic operational logic

Runtime cost scales directly with usage

Intelligence regenerated continuously

Retrieves governed semantic structures
Deterministic operational compute
Persistent governed analytical blocks
Intent-compacted governed retrieval
Constrained orchestration pathways
Minimal retry behavior

Persisted deterministic business logic
Marginal inference declines over time

Intelligence progressively becomes infrastructure

Negligible compared to
requests over time

The long-term economics of enterprise Al are ultimately

determined by architecture.

Conventional enterprise Al systems operate by repeatedly
reconstructing intelligence dynamically at runtime.

Context is continuously rebuilt. Retrieval pipelines repeatedly
regenerate analytical scope. Business logic is interpreted
probabilistically. Charts, workflows, summmaries, and operational
artifacts are repeatedly recreated through inference itself.

At small scale, this behavior often appears manageable.

At enterprise scale, it becomes structurally unsustainable..
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As organizational dependence on Al increases, runtime orchestration
compounds across every layer simultaneously - retrieval, reasoning,
memory reconstruction, output generatfion, retry behavior, workflow
coordination, and operational governance. The result is that many
enterprise Al systems gradually evolve intfo continuously regenerating

runfime infelligence infrastructure whose operational costs scale Annualized runtime inference
exponentially with usage growth. exposure in regenerq’red

intelligence architectures at
Persistent intelligence architectures approach the problem differently. enterprise scale

Rather than repeatedly reconstructing enterprise intelligence dynamically
through inference, successful analytical interactions progressively become
governed operational infrastructure. Infent understanding constrains
retrieval scope before inference begins. Semantic compaction
dramatically reduces runtime context volume. Deterministic systems
absorb aggregations, calculations, workflows, business rules, and

operational logic before language models are invoked. Margincl runtime infrastructure
cost after persistent intelligence
Inference becomes increasingly selective rather than foundational. conversion

In this model, large language models are reserved primarily for residual
ambiguity - the narrow set of tasks that genuinely require probabilistic
reasoning affer deterministic infrastructure has already resolved the
maijority of operational computation.

Because retrieval pathways are governed, retry behavior declines “Intelligence that must be
significantly and runtime context is compacted semantically before )
inference begins. Token consumption collapses dramatically. Ic generated COHtlﬂUOUSly

Because analytical outputs persist as governed operational assets after cannot sc 211 e economic ally.n

generation, charts, workflows, APIs, and intelligence structures no longer
need fo be recreated repeatedly through inference itself.

Over fime, intelligence progressively transitions from runtime generation
info reusable infrastructure.

Additional reference architectures, implementation models, and enterprise deployment documentation are
available through the Spontaine reference library.

About Spontaine

Spontaine is a persistent intelligence infrastructure platform designed for enterprise-scale operational Al.

Deployed within client-controlled infrastructure and manageable by internal enterprise teams, Spontaine enables organizations to operationalize Al securely across custom applications, workflows,
and operational systems from within the enterprise perimeter. By combining semantic compaction, deterministic computation, governed retrieval, and reusable analytical infrastructure, Spontaine
reduces runtime inference dependency while enabling enterprise Al systems to scale sustainably across departments, workflows, and operational environments.

Rather than repeatedly regenerating enterprise intelligence dynamically through runtime inference, Spontaine progressively converts successful analytical interactions into governed operational
infrastructure - minimizing orchestration complexity, reducing runtime token consumption, and enabling operational intelligence to persist as reusable enterprise capability.

Spontaine is designed to support enterprise-grade governance, observability, semantic orchestration, workflow integration, and extensible application development across heterogeneous
enterprise systems and data environments.

lts no-code administrative framework enables internal enterprise feams to manage semantic structures, operational logic, analytical blocks, retrieval behavior, and workflow orchestration without
requiring continuous engineering intervention or custom runtime rebuilds.
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