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Introduction 

For most of the last decade, enterprise AI has been delivered through pilots. A team identified a use 

case. A scoped initiative ran for a few months against real data. A decision was made: ship it, extend it, 

or shelve it. The pilot pattern de-risked AI investment, surfaced organizational readiness, and built 

internal capability that no amount of training program could have built. 

Pilots have been useful. They were never the destination. 

Most enterprises are now several years into AI deployment programs that look healthy by the metrics 

designed for pilots — number of use cases initiated, ROI projected, executive sponsors named — and 

look very different by the metrics that matter for a portfolio in production at scale. The dominant 

question is no longer can we get a pilot to work. The dominant question is why does the next 

deployment look like we have never done this before. 

This paper describes the four stages of AI deployment maturity, identifies the recurring pattern that 

holds organizations at the boundary between successful pilots and production-scale operation, and 

names what an architecture has to deliver to cross that boundary credibly. The argument is generic to 

the industry. The conditions described are visible in nearly every enterprise of meaningful size, 

regardless of vertical, model provider, or platform choice. 

Where Most Organizations Are Today 

Most enterprises have built impressive pilot portfolios over the last five to seven years. Use cases were 

selected, sponsors named, scoped engagements run. Some pilots ended in published deployments; 

many ended in lessons; most ended somewhere in between — declared successful, never quite declared 

finished. By any reasonable measure of pilot maturity, the work has been done. 

This is also the foundation that produces a recognizable executive belief: we are doing AI. The use cases 

exist. The sponsors are named. The demos run. The ROI cases get presented at the steering committee. 

There is no moment of visible failure. The pilot program works. 

The argument of this paper is that the pilot program works because of an invisible layer that has been 

doing most of the operational work: people. ML engineers who handcraft each deployment. Data 

engineers who build a bespoke pipeline for each pilot. Platform teams who stand up dedicated 

infrastructure for each new use case. Governance partners who write a new review for each model. This 
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human reconciliation between pilot scope and production reality has carried enterprise AI for the last 

several years, and it has carried it well. 

What is changing is not the pilot success rate but the cost of running the portfolio that the pilots 

produced. Each successful pilot becomes a permanent operating commitment. The team that ran the 

pilot stays on it. The infrastructure that supported the pilot keeps running. The governance work that 

was done for the pilot has to be redone for the next one. The gap between pilot success and production-

scale value widens with each new use case shipped, and the executive sponsors who funded the pilots 

start asking why the next one takes as long as the last one did. 

A pilot's job is to inform a decision. A pilot that became the system is a pilot nobody 

declared finished. 

The Pattern, in Three Places You Already Know 

Before naming the maturity arc, it is worth grounding the diagnosis in territory that any AI deployment 

leader recognizes. The same pattern shows up across organizations, regardless of vertical or model 

stack. Three examples are sufficient to make it concrete. 

The hero pilot that became permanent 

A single pilot demonstrated value early and never quite ended. It runs in production today, served by a 

small team that knows the system better than anyone else in the organization. The infrastructure under 

it is bespoke — set up during the pilot, never absorbed into a platform, never re-built to production 

standards because it has been working well enough. Renewals get approved because the deployment is 

producing value. Replacement gets deferred because the system works and the team that knows it is 

busy. The deployment is in production by accident, not by design — and the cost of operating it shows 

up in the quiet places: the team that cannot work on the next deployment because they are running this 

one, the integration that nobody has the bandwidth to refactor, the governance review that gets rolled 

forward each year because nothing has changed. 

The pilot graveyard 

A portfolio of successful pilots that all stalled at the same decision point. Each one demonstrated value 

against the criteria the pilot was scoped to. Each one is still on a slide deck somewhere as part of the AI 

program's accomplishments. None of them is in production. The post-pilot conversations look identical: 

the production economics did not pencil out, the governance review for production-scale was a 

different conversation than the pilot review, the operational ownership was never assigned, the 
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integration into the existing system landscape was scoped as a separate effort that never got funded. 

The pilots succeeded. The portfolio failed to convert. 

The re-authored production deployment 

A production system that bears no architectural resemblance to the pilot that taught the lesson. The 

pilot used one data pipeline; production rebuilt it from scratch. The pilot used one evaluation 

framework; production wrote a different one. The pilot's feature definitions, prompt templates, and 

operating runbook were notes in a document; production re-derived them. The pilot informed the 

decision to ship, but every artifact had to be re-authored for production by a different team. The next 

pilot will be re-authored too, because nothing about the substrate has changed. The organization is 

good at pilots and good at production deployments. It is not yet good at the path between them. 

These are not exotic edge cases. They are the operating reality of nearly every enterprise AI program of 

meaningful size. The pattern has a name worth using: 

The Production Threshold — the gap between the criteria a pilot is designed to clear 

and the criteria a system must clear to operate sustainably in production at 

enterprise scale. 

The Production Threshold is invisible during pilot scoping and binding on the other side of pilot exit. Pilot 

success criteria are typically narrow on purpose — does the model work, does the use case make sense, 

is the value real. Production survival criteria are wider by definition — does the deployment run reliably 

under load, can a different team operate it, does its cost structure work at scale, does governance hold 

up under audit, does the integration with the rest of the operational estate survive contact with reality. 

A program that selects pilots well, runs them well, and never adjusts for the Production Threshold 

produces a portfolio that demos beautifully and ships incrementally. Stage four exists because most 

organizations have now demonstrated the first half of that sentence and are still waiting for the second. 

Four Stages of AI Deployment Maturity 

The progression below is descriptive, not prescriptive. Most enterprises do not occupy a single stage; 

programs inside the same enterprise sit at different points on the arc. The stages are also additive — 

moving forward does not retire the previous stages. Demonstrations still matter at stage four; pilots still 

happen at stage four. What changes is the substrate the deployments compose against. 

S t a g e  1   D E M O N S T R A T I O N  
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Foundational — present in every AI program; the original shape of executive engagement with AI. 

What it does well: Show-and-tell to leadership. No real data, no real users, no governance burden. Sets 

expectation, secures budget, builds organizational appetite. Useful as a vehicle for vendor evaluations and internal 

capability-building. 

Where it stops: A demonstration is not evidence of feasibility against production constraints. Teams that mistake a 

successful demo for a successful pilot ship deployments that fall apart at first contact with real load, real 

governance, and real economics. 

S t a g e  2   P I L O T  

Established — dominant for the last several years; the controlled-experiment era. 

What it does well: A scoped initiative against real data, with a constrained user population and a dedicated team. 

Designed to inform a decision: ship, extend, or shelve. Establishes the ROI hypothesis. Surfaces organizational 

readiness. Builds internal capability that no training program can replicate. 

Where it stops: Pilots succeed by their own criteria. Pilot success criteria are narrow on purpose, and production 

survival criteria are wider on principle. The gap between the two is the Production Threshold. Pilots that succeed 

by their own criteria and never adjust for production economics produce portfolios that demo well and ship slowly. 

S t a g e  3   P R O D U C T I O N  D E P L O Y M E N T  

Emerging into mainstream — the present moment for many AI programs. 

What it does well: A live system, serving real users, against real load, with real governance and real economics. 

Production-scale ML engineering, MLOps, integration into the operational estate. Most organizations that have 

crossed the Production Threshold are at stage three — and most of those deployments are project-shaped: one 

system, one team, bespoke build. 

Where it stops: Stage three is sustainable for a handful of deployments per year. It is not sustainable for a 

portfolio of dozens of deployments operating concurrently, each requiring its own platform team and its own 

bespoke infrastructure. The cost structure of stage three sets a ceiling on portfolio size that most organizations are 

now bumping into. 

S t a g e  4   A I  A S  E N T E R P R I S E  I N F R A S T R U C T U R E  

Defining the next several years — emerging, not yet established at scale. 

What it does well: AI deployment is treated as a platform problem, not a project problem. A shared substrate 

carries data access, feature definitions, evaluation, governance, observability, and lifecycle management. Each new 

deployment composes against the substrate rather than being rebuilt from scratch. Governance is inherited, not 

bolted on. Pilot artifacts carry forward into production rather than being re-authored. 

Where it stops: Stage four is a different category of capability, not a better version of stage three. The transition 

requires treating AI delivery as infrastructure work — building the substrate once and composing against it many 

times. Most stage-three tools and team shapes cannot be retrofitted into stage four; they were built for a project-

shaped delivery model that the portfolio has outgrown. 

Why the Stage Three to Stage Four Transition Is Different 
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Each previous transition in this arc — from demonstration to pilot, from pilot to production deployment 

— followed a recognizable pattern. The organization scoped a new initiative, allocated a team, ran the 

engagement to completion. The AI program learned to operate the new shape. The transition was 

incremental, project-led, and additive: another initiative, another team, another stack. 

The transition into stage four is not project-led. It is architectural. 

In stages one through three, AI deployment was always treated as a project: a finite scope, a dedicated 

team, a bespoke architecture, a defined end. The project either survived contact with production or it 

did not. The next project started fresh — its data pipelines, its evaluations, its governance reviews, its 

operational ownership all re-constructed from scratch. The cycle time of project-shaped delivery was 

acceptable because the portfolio was small enough that each project could carry its own weight. 

Stage four asks for something different. It asks for AI deployment to be treated the way the rest of 

enterprise software has been treated for two decades: as infrastructure that gets built once and 

composed against many times. The data access pattern, the feature catalog, the evaluation framework, 

the governance posture, the observability stack, the lifecycle workflow — these become properties of 

the substrate, not properties of each deployment. A new use case picks up the substrate and adds only 

what is genuinely new. The 80 percent that was bespoke yesterday becomes platform; only the 20 

percent that is genuinely use-case-specific stays bespoke. 

This is why the standard stage-three remedies do not bridge the gap. More pilots, faster pilots, more 

rigorous pilot selection, larger MLOps teams, additional ML engineers on each deployment — all of 

these strengthen stages two and three. None of them addresses the underlying problem, which is that 

the cost of running a portfolio of project-shaped deployments grows faster than the value the portfolio 

produces. Stage four does not improve the project; it changes the unit of delivery. 

Stage four is not a better pilot. It is the substrate that makes the next pilot smaller, 

the next production deployment faster, and the next governance review reusable. 

What Stage Four Requires 

There is a defensible, vendor-agnostic, architecture-agnostic answer to what does an organization need 

from any approach that intends to deliver stage four? Four properties name the substance. These are 

what AI deployment and ML engineering leaders should demand of their architecture, regardless of 

which vendor, model provider, or platform is on offer. 
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1. A reusable substrate. The data access pattern, the feature catalog, the evaluation framework, the 

governance posture, the observability stack, the deployment workflow — these must exist as 

shared infrastructure that every deployment composes against, not as work that each deployment 

redoes. The honest test: when the next use case is approved, how much of its delivery is platform 

composition and how much is bespoke build? In stage three, that ratio is mostly bespoke. In stage 

four, it inverts. 

2. Operating-cost predictability. The production economics of a deployment — infrastructure, 

governance, support, integration overhead — must be knowable before the pilot exits, not 

discovered three months after pivot-to-production. The substrate enforces the predictability: 

because the platform components are shared, their cost contribution is known, and the marginal 

cost of a new deployment is just the deployment-specific work. In stage three, every deployment is 

a new estimate. In stage four, the estimate is composable. 

3. Governance by default. Every deployment inherits the governance posture of the substrate — 

lineage, access controls, audit trail, policy enforcement, evaluation criteria — without bolt-on 

work. The substrate decides what the default looks like, and a deployment opts out only by explicit 

decision recorded in the system. In stage three, governance is a per-deployment project. In stage 

four, governance is a property of the platform, and the deployment-level work is the exception, 

not the rule. 

4. Lineage from pilot to production. The artifacts produced during a pilot — feature definitions, data 

pipelines, ontology decisions, evaluation rubrics, prompt templates, operating runbooks — must 

carry forward into production rather than being re-authored by a different team. The substrate is 

the carrier. A pilot run on the substrate produces production artifacts as a by-product; a pilot run 

off the substrate produces a presentation and a backlog of work to re-author it for production. The 

honest test: what fraction of your last successful pilot's artifacts went into production unchanged? 

These four are the substance of stage four AI deployment. The organization that demands them of its 

architecture is the organization that will be running its tenth production deployment at the cost and 

cadence of its fourth, instead of bumping into the ceiling that stage three sets on portfolio size. 

The Argument in Brief 

For the reader who has skimmed and wants the headline, the paper makes six related claims: 
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1. Most AI deployment programs sit between stages two and three of a four-stage maturity arc. 

Demonstrations, pilots, and a handful of production deployments are doing real work; the 

foundation is solid. 

2. The Production Threshold is the recurring pattern. Pilots succeed by their own criteria and stall at 

the wider criteria that production demands — operating cost, governance, integration, ownership 

— because the program is built to run pilots, not to clear the threshold. 

3. The threshold surfaces in three predictable places. The hero pilot that became permanent, the pilot 

graveyard of stalled successful pilots, and the re-authored production deployment — none of 

which produce a substrate the next deployment can compose against. 

4. The transition to stage four is architectural, not project-led. More pilots, faster pilots, larger MLOps 

teams strengthen stages two and three but do not bridge to four. The unit of delivery is what 

needs to change — from project to platform. 

5. Four properties name what stage four requires of any approach: a reusable substrate, operating-

cost predictability, governance by default, and lineage from pilot to production. 

6. The honest indicator of stage-four readiness is the answer to a single question: when your next use 

case gets approved, what fraction of its delivery is platform composition and what fraction is 

bespoke build — and is that fraction moving in the right direction across the portfolio over time? 

Questions Worth Asking Inside Your Organization 

Stage four is not a destination an organization arrives at by hiring a chief AI officer or buying an MLOps 

platform. It is the result of architectural decisions about what the substrate carries, what each 

deployment composes against, and what the unit of delivery looks like across the portfolio. The most 

useful place to start is not with a vendor selection or an org chart redesign; it is with a clear-eyed 

understanding of where the AI program sits today. Five questions surface that understanding without 

requiring an external assessment: 

— When your next use case gets approved, what fraction of its delivery is platform composition and 

what fraction is bespoke build? If most of the work is bespoke, the program is stage three. The 

honest answer is the diagnosis. 

— For each successful pilot in the portfolio, can you name the production deployment it became, the 

team that operates it, and the artifacts the next pilot inherited from it? If most pilots produced a 

presentation but no inheritance, the pilot graveyard is real. 
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— When a production deployment is operating in steady state, who has the authority to decide it 

should be retired — and what is the cadence at which that decision is evaluated? If the answer is 

'the team that built it, when they have time,' the hero pilot has become permanent. 

— If the head of ML engineering left tomorrow, how many production deployments would still have 

someone who could operate, modify, or retire them? Concentration of operational knowledge is 

the leading indicator of stage-three saturation. 

— Is the next use case approval going to take three months because the platform team needs to 

build a new pipeline, or three weeks because the platform already carries what the deployment 

needs? The time-to-deployment trajectory is the leading indicator of whether the substrate is real 

or aspirational. 

None of these questions has a clean answer in most organizations. That is the diagnosis. The clarity that 

comes from asking them is the beginning of stage-four readiness — not the end. 
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About 

A3R 

A3R is an advisory practice focused on enterprise data and AI architecture for organizations preparing to operate beyond 

project-shaped AI deployment. Founded by Rahul Sharma and headquartered in Atlanta, A3R works with AI deployment 

leaders, ML engineering teams, and the executive sponsors who fund them to assess readiness, sequence the architectural 

work that stage four requires, and deliver portfolios that run at the cost and cadence enterprise scale demands. 

  

On the perspective in this paper 

This paper is published by A3R. The argument and the maturity arc described here draw on A3R's work with enterprise clients 

and on observable industry conditions; they are not specific to any single platform, vendor, or regulatory regime. A3R works in 

strategic alliance with Infinity Data AI on the technology delivery that customers engage when they decide to act on conditions 

like the ones described in this paper. The perspective offered here, however, applies regardless of platform choice — the 

conditions are visible across the industry, and the requirements are demanded by the problem, not by any vendor's roadmap. 
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