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Executive Summary

Between 2023 and 2026, global enterprise investment in artificial intelligence surged to an estimated $307 billion
annually. Yet beneath the accelerating adoption curve lies a structural crisis few leadership teams are prepared to
confront: the compounding costs of Prompt Debt and Al Debt.

Prompt Debt accumulates when organizations rely on ad hoc, undocumented, and inconsistent prompting practices—
storing institutional Al knowledge in personal chat histories, recreating prompts from scratch across departments, and
deploying unreviewed instructions into production workflows. Al Debt extends this fragmentation into broader
operational dysfunction: duplicated initiatives, hallucination-driven rework, compliance exposure, abandoned pilots, and
the erosion of institutional Al knowledge every time an employee leaves.
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The Scale of the Crisis

The data synthesized in this white paper, drawn from research by MIT, McKinsey, Gartner, Forrester, Stanford, Asana,
S&P Global, BetterUp Labs, and other leading institutions, reveals a pattern that should alarm every enterprise leader:

Al is not failing because models are weak. It is failing because execution infrastructure is
missing.
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The Numbers Are Stark

95% 42% $OM

of enterprise Al pilots produce no of companies abandoned most of annual cost of low-quality Al-
measurable impact on profit and their Al initiatives in 2025, up from generated content for every
loss 17% the previous year 10,000 employees

Nearly half of enterprise Al users have made major business decisions based on hallucinated content. And 79% of
companies globally now expect to incur Al debt from poorly implemented autonomous tools.
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What This White Paper Documents

This white paper documents the measurable, research-backed cost of unmanaged Al execution across five enterprise
cost vectors: duplicate work, rework, knowledge fragmentation, compliance and governance risk, and initiative
abandonment. It defines the emerging categories of Prompt Debt and Al Debt, traces their structural drivers, and
outlines why centralized Al execution infrastructure—not more Al tools—is the essential next step for enterprise
transformation.
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Defining Prompt Debt and Al Debt

1. Defining the Problem

Prompt Debt: The Silent Accumulator Prompt Debt accumulates when organizations allow Al
prompting practices to remain informal, fragmented, and

In software engineering, technical debt describes the unmanaged. Like technical debt, Prompt Debt is invisible

hidden cost of choosing expedient solutions over well- on any balance sheet. But its compound interest is paid in
architected ones. The term captures a critical insight: rework hours, output inconsistency, compliance risk, and
shortcuts that appear costless today compound into the slow erosion of Al's promised productivity gains.

expensive liabilities tomorrow. Prompt Debt applies that
same principle to the emerging domain of human-Al
interaction.
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When Prompt Debt Accumulates

Specifically, Prompt Debt accrues when enterprises:

Store prompts in personal documents, chat histories,
Slack threads, or browser tabs with no centralized
repository

Lack version control, making it impossible to track
which prompt versions produced which outputs or to
reproduce successful results

Deploy unreviewed prompts into customer-facing or
compliance-sensitive workflows without approval
chains or audit trails
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Recreate functionally identical prompts across
departments, teams, and individuals without
awareness of duplication

Fail to standardize templates, leading to wildly
inconsistent output quality for the same business task

Lose institutional prompting knowledge when
employees transition roles or leave the organization
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Al Debt: Operational Fragmentation at Scale

Al Debt extends beyond prompting into the full spectrum of unmanaged Al execution. Asana's 2025 Global State of Al at
Work report brought the concept into mainstream enterprise vocabulary, finding that 79% of companies globally expect
to incur Al debt due to poorly implemented autonomous tools. Mark Hoffman, an expert at Asana's Work Innovation Lab,
defines these costs as encompassing lost time, lost money, compliance failures, and reputational damage—all stemming
from the gap between Al adoption and Al governance.
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Five Cost Vectors of Al Debt

Cost Vector Description

Duplicate Work Recreated prompts, parallel Al workflows across
departments, fragmented experimentation with no
shared learning

Rework Cost Hallucination correction, formatting remediation, quality
review cycles, output verification overhead

Knowledge Fragmentation Al expertise trapped in individual minds and chat
histories; no version history, reuse patterns, or
institutional memory

Compliance & Governance Risk Missing audit trails, no approval workflows,
unmonitored model usage, policy non-alignment, data
leakage

Initiative Abandonment Failed pilots, low adoption, inability to scale from proof-

of-concept to production

Al Debt is operational fragmentation caused by unmanaged Al execution. It is the
enterprise cost of treating Al as a tool instead of an infrastructure layer.
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The Scale of the Problem: Research Evidence
(2023-2026)

2. Research Findings

Al Initiative Abandonment Is Accelerating

The most alarming signal in enterprise Al adoption is not the failure of individual projects—it is the accelerating rate at
which organizations are abandoning entire portfolios of Al initiatives.

S&P Global Market Intelligence surveyed more than 1,000 respondents across North America and Europe in 2025 and
found that 42% of companies had abandoned most of their Al initiatives, up sharply from 17% in 2024. The average
organization scrapped 46% of Al proofs-of-concept before they reached production. Cost, data privacy concerns, and
security risks topped the list of cited obstacles.
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The MIT Research: Only 5% Deliver Impact

2%

of integrated Al pilots produced measurable P&L impact

MIT's NANDA initiative corroborated these findings with
even starker numbers. Their report, The GenAl Divide:
State of Al in Business 2025, examined 300 public Al
implementations and found that only 5% of integrated Al
pilots produced measurable P&L impact.

While over 80% of organizations had explored generative
Al tools and nearly 40% reported deployment, the vast
majority of these deployments enhanced individual
productivity without translating into enterprise-level
outcomes. Of companies that evaluated enterprise-grade
Al systems, 60% progressed to evaluation, only 20%
reached pilot stage, and a mere 5% went live.
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Gartner's Prediction Exceeded

Gartner had predicted in mid-2024 that at least 30% of generative Al projects would be abandoned after proof-of-
concept by the end of 2025, citing poor data quality, inadequate risk controls, escalating costs, and unclear business

value. The actual abandonment rates significantly exceeded that forecast.

Al experimentation is easy. Al operationalization is not. The gap between them is where Al

Debt accumulates.
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The Workslop Productivity Tax

In September 2025, researchers from BetterUp Labs and the Stanford Social Media Lab published findings that
introduced a new term into the enterprise Al vocabulary: workslop. Defined as Al-generated work content that appears
polished but lacks the substance to meaningfully advance a task, workslop represents a new category of Al-driven
rework that directly contradicts the productivity narrative surrounding generative Al.

The research team surveyed 1,150 full-time U.S. desk workers and found that 41% had received workslop in the
preceding month. Workers estimated that approximately 15.4% of the content they encounter at work qualifies as low-
quality Al-generated output. The downstream costs are significant.
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The Cost of Workslop
41% 1:56

Workers Affected Time to Resolve

received workslop in the

$186

Monthly Cost

average hours per workslop productivity cost per

past month incident employee
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$9.3M

Annual Impact

estimated cost for 10,000-
person organization
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Workslop Erodes Trust and Collaboration

The researchers published their analysis in the Harvard Business Review, emphasizing that the productivity impact
extends beyond wasted hours. Over half (53%) of workslop recipients report feeling annoyed, 38% confused, and 22%
offended. About one in three recipients are less likely to want to work with the sender again. Workslop, in other words,
does not merely waste time.

It erodes trust, collaboration, and team cohesion—the very social infrastructure that organizations depend on.

view workslop senders as less capable view workslop senders as less trustworthy
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The Root Cause: Absence of Guidance

The root cause, researchers concluded, is not the technology itself but the absence of organizational guidance. Only
19% of knowledge workers report clarity on what work should be done with Al. When leaders issue blanket mandates to
"use Al everywhere" without defining appropriate use cases, establishing quality standards, or providing structured
prompting frameworks, they create the conditions for workslop to flourish.
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content. That statistic alone should reframe how organizations assess
the risk of unmanaged Al execution. When nearly half of Al-assisted
decisions are potentially influenced by fabricated information, the
downstream costs extend into legal exposure, strategic misdirection, and
reputational damage.
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The Financial Impact of Hallucinations

Annual Mitigation Costs Pervasive Across Sectors

Forrester Research estimated that hallucination mitigation The problem is pervasive across sectors. In legal
efforts—the time employees spend verifying, fact- practice, 83% of legal professionals have encountered
checking, and correcting Al outputs—cost approximately fabricated case law when using Al for legal research.
$14,200 per employee annually. AllAboutAl's Over 120 cases of Al-driven legal hallucinations have
comprehensive analysis calculated that Al hallucinations been documented since mid-2023, with at least 58
cost businesses an aggregate $67.4 billion in losses in occurring in 2025 alone, resulting in costly sanctions
2024 alone. including a $31,100 penalty in one notable case.
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Hallucination Rates Across Models

Vectara's ongoing benchmarking study shows that even the best-performing large language models still hallucinate in
0.7% of responses, while less sophisticated models widely deployed in enterprise settings exhibit hallucination rates

exceeding 25%.

When Al outputs influence legal, financial, or strategic decisions, unmanaged execution

becomes a risk multiplier—not a productivity tool.
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The Training and Adoption Clarity Gap

Organizations are deploying Al tools at a pace that far outstrips their investment in the human infrastructure needed to
use those tools effectively. This gap is one of the most significant accelerants of both Prompt Debt and Al Debt.

Asana's 2025 Global State of Al at Work report, based on surveys of 9,236 knowledge workers across five countries,
found a cascade of misalignment between adoption and readiness.
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Adoption vs. Readiness: The Gap

Adoption vs. Readiness Indicator Percentage
Workers who say Al training is essential 82%
Organizations that provide structured Al training 32-38%
Knowledge workers with clarity on what work should be done with Al 19%
Workers who believe Al agents are unreliable 62-64%
Organizations monitoring Al error rates 19%
Companies with ethical frameworks for Al agents 14%
Organizations that review employee-created Al agents 12%
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Al Increases Workload Instead of Reducing It

The Upwork Research Institute's 2024 study amplified these concerns, surveying 2,500 global workers and finding that
while 96% of C-suite leaders expected Al to boost productivity, 77% of employees using Al reported that these tools
had actually increased their workload. Nearly half (47%) said they had no idea how to achieve the productivity gains
their employers expected.

This gap between executive expectations and employee experience is not a technology problem. It is an infrastructure
problem. Without structured training, standardized prompting practices, clear use-case definitions, and quality
guardrails, every hour of unguided Al experimentation deposits another increment of Prompt Debt into the organizational
ledger.
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The Shadow Al Crisis

When organizations fail to provide adequate Al training and infrastructure, employees do not stop using Al. They use it
unsanctioned. The resulting "shadow Al" phenomenon represents one of the most urgent and under-addressed vectors

of Al Debt.

A BlackFog survey of 2,000 workers at companies with more than 500 employees, conducted in November 2025, found

that 49% of workers admitted to using Al tools not sanctioned by their employer. Alarmingly, senior leaders were the
most likely to accept the associated risks: 69% of presidents and C-suite members and 66% of directors and senior VPs

prioritized speed over security.
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Shadow Al: Widespread and Risky

98% 90% 80%

of organizations have employees of enterprises are concerned have already experienced

using unsanctioned applications, about shadow Al from a privacy negative Al-related data incidents
including shadow Al tools and security standpoint

Varonis's 2025 State of Data Security Report found that 98% of organizations have employees using unsanctioned
applications, including shadow Al tools. Komprise's 2025 IT Survey reported that 90% of enterprises are concerned
about shadow Al from a privacy and security standpoint, and nearly 80% have already experienced negative Al-related
data incidents.
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Data Leakage Through Shadow Al

The data leakage risk is substantial. Among employees using unsanctioned Al tools:

share enterprise research or datasets share employee data such as salary input company financial information
or performance information into tools that may use ingested data
for model training

Shadow Al is not a failure of employee discipline. It is a failure of organizational
infrastructure. When the sanctioned path is unclear, people build their own.
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The Enterprise Cost Model of Al Debt

3. Quantifying the Impact

Based on the aggregated research evidence, this section presents a cost model that quantifies the five vectors of Al
Debt at the enterprise level. These figures are conservative estimates derived from published research—actual costs will
vary by organization size, industry, and degree of Al adoption.
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Al Debt Cost Model

Cost Vector Estimated Annual Cost Primary Driver

(10K org)
Workslop / Rework $9.3M BetterUp / Stanford Unguided Al usage
Hallucination Mitigation $142M (aggregate) Forrester $14,200/employee/yr
Initiative Abandonment 46% of POCs scrapped S&P Global No scaling path
Shadow Al Breach Cost +$670K per breach IBM / Varonis Unsanctioned tools
Al-Driven Workload 77 % of users affected Upwork Research No training / guidance
Increase

www.promptfluent.com PromptFluent
Smart Peopl eEesevve Smarter Tools.



The Compound Effect

What makes Al Debt particularly dangerous is its compound nature. Each cost vector reinforces the others:

Training Gap Low-Quality
Outputs

Shadow Al & Rework &
Incidents Erosion of Trust

When employees lack training (adoption gap), they produce lower-quality outputs (workslop). Low-quality outputs

require downstream correction (rework cost). Repeated rework erodes trust in Al tools (adoption resistance). Adoption
resistance leads to shadow Al usage (governance risk). Shadow Al usage creates data security incidents (compliance
cost). Compliance incidents trigger executive caution, stalling new Al initiatives (abandonment). And the cycle repeats.
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The Al High Performers: Only 6%

McKinsey's 2025 State of Al survey confirmed that only
6 % approximately 6% of organizations qualify as "Al high
performers"—defined as those reporting 5% or more of
EBIT attributable to Al use. Over 80% of respondents
reported no meaningful impact on enterprise-wide EBIT

of organizations qualify as "Al high performers"

from Al investments.

The distinguishing factor? High performers were 3.6
times more likely to aim for transformational, enterprise-
level change, and workflow redesign was the single most
significant predictor of financial impact among the 25
attributes tested.
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Al Debt Is Not Hypothetical

Al Debt is not hypothetical. It is visible in enterprise abandonment rates, productivity
leakage, breach costs, and the widening gap between Al spending and Al returns.
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Why Al Debt Is Structural, Not Temporary

4. The Structural Drivers

It would be convenient to frame Prompt Debt and Al Debt as growing pains—temporary friction that will resolve as
organizations mature their Al capabilities. The structural evidence suggests otherwise. Three reinforcing dynamics
ensure that Al Debt accelerates unless organizations intervene with deliberate infrastructure investment.
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Three Structural Dynamics

01

02

03

Rapid Tool Proliferation
Without Governance

The velocity of Al tool adoption has
overwhelmed the pace of governance.
Employees now interact with Al
through chat tools, SaaS platforms,
browser extensions, embedded co-
pilots, mobile applications, and
enterprise search interfaces—often
simultaneously and without
centralized visibility. The BlackFog
survey found that 86% of employees
use Al on a weekly basis at work, with
the most common use cases spanning
technical support, sales, and
contracts. Smaller organizations face
disproportionate exposure: companies
with 11-50 employees averaged 269
unsanctioned Al tools per 1,000
employees—meaning more than one
in four employees is using an Al tool IT
has never reviewed.

Decentralized
Experimentation With No
Shared Learning

Al adoption overwhelmingly begins at
the individual level. An employee
discovers that ChatGPT can draft a
contract summary, a marketing
manager learns that a prompt can
generate campaign copy, a financial
analyst realizes that an Al tool can
parse earnings reports. Each
discovery is valuable. But without
centralized systems to capture,
validate, version, and share these
discoveries, the same insights are
independently reinvented across the
organization—while the same
mistakes are independently repeated.
MIT's research revealed that while
generic tools like ChatGPT and
Microsoft Copilot show widespread
adoption (over 80% of organizations
exploring them), these tools primarily
enhance individual productivity rather
than organizational performance. The
"GenAl Divide" the researchers
identified is precisely this gap
between individual experimentation
and organizational capability—a gap
that Al Debt fills with cost.
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The Missing Infrastructure
Layer

Most organizations invested heavily in
Al tools between 2023 and 2025. They
purchased licenses, subscribed to
platforms, deployed co-pilots, and
budgeted for compute. What they did
not invest in was Al execution
infrastructure—the systems of record,
governance layers, standardized
workflows, and knowledge
management architectures that
transform ad hoc experimentation into
scalable, reliable, auditable Al
operations. The infrastructure gap
mirrors the pattern of early cloud
adoption. In the cloud's first wave,
organizations adopted SaaS tools
rapidly, only to discover years later
that they needed cloud governance,
cost controls, security architectures,
and identity management to operate
responsibly at scale. Al is now at that
same inflection point—but with higher
stakes, because the outputs of Al
tools directly influence decisions,
communications, and customer
experiences in ways that cloud
storage never did.
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The Top Obstacles to Al Success

Informatica's CDO Insights 2025 survey identified the top obstacles to Al success as data quality and readiness (43%),
lack of technical maturity (43%), and shortage of skills (35%). These are not problems that better models solve. They
are infrastructure gaps that require deliberate organizational investment.
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From Prompt Debt to Al Execution
Infrastructure

5. The Solution

The evidence points to a clear organizational need: enterprises must move from unstructured Al experimentation to
managed Al execution. This transition requires a new category of enterprise infrastructure—one that operates at the
intersection of knowledge management, governance, workflow automation, and prompt engineering.
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The Components of Al Execution
Infrastructure

Based on the cost vectors and structural drivers documented in this research, enterprise Al execution infrastructure
should include:

Centralized Prompt Systems of Record

A single, searchable repository for organizational prompts, replacing scattered personal documents, chat
histories, and Slack threads with version-controlled, categorized, and role-tagged Al assets.

Version-Controlled Templates

Standardized prompt templates that are tested, validated, and maintained over time—enabling consistent
output quality across teams while preserving a traceable audit trail of what was used, when, and by whom.

Approval and Review Workflows

Governance layers that ensure prompts deployed into production, compliance-sensitive, or customer-
facing workflows have been reviewed, approved, and meet organizational quality standards before use.

Role-Based Access Controls

Permissions architecture that aligns prompt library access with organizational roles, ensuring that legal
prompts are managed by legal teams, financial prompts by finance teams, and sensitive customer-facing
templates by designated owners.

Usage Analytics and Observability

Telemetry that tracks which prompts are used, how often, by whom, and with what outputs—providing
leadership with visibility into Al utilization patterns, quality metrics, and adoption trends.

Policy Enforcement Layers

Guardrails that embed organizational policies directly into Al execution—preventing data leakage, enforcing
compliance standards, and ensuring that Al outputs align with brand voice, regulatory requirements, and
quality thresholds.

Al Asset Lifecycle Management

Systems for managing the full lifecycle of organizational Al knowledge: from initial prompt creation and
testing, through deployment and iteration, to archiving and retirement.
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Infrastructure, Not Governance

This is not merely "governance." It is operational infrastructure. The same way
organizations needed CRM before they could scale sales, they how need Al execution
systems before they can scale Al.
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The Business Case: Why Infrastructure Pays
for Itself

6. The ROI

McKinsey's research provides the strongest evidence that Al execution infrastructure is not a cost center but a value
driver. Their 2025 State of Al survey tested 25 organizational attributes against their correlation with EBIT impact from
Al. The single most significant factor was workflow redesign—the practice of fundamentally restructuring how work is
performed rather than simply bolting Al onto existing processes.

Organizations that invest in execution infrastructure address each of the five Al Debt cost vectors simultaneously:
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Infrastructure Impact on Al Debt Vectors

Cost Vector Without Infrastructure w

Duplicate Work

Rework

Knowledge Loss

Compliance Risk

Abandonment

Same prompts recreated across
teams; no shared learning

$9.3M+ annual workslop cost; ~2
hours per incident

Al expertise leaves with departing
employees

No audit trails; 90% of enterprises
concerned about shadow Al

42% of companies scrap most Al
initiatives
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Centralized library eliminates
redundancy; best practices scale
instantly

Validated templates reduce low-
quality output; review workflows
catch errors upstream

Institutional knowledge persists in
versioned, shared systems

Policy enforcement, audit logging,
and approval chains reduce
exposure

Structured scaling paths convert
pilots into production capabilities
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The Human Factor: Pilots vs. Passengers

The BetterUp/Stanford research offers an additional, often overlooked dimension: organizations that set "thoughtful
guardrails, define use cases, and reinforce human judgment are far less likely to experience workslop." Employees with
high agency and optimism—designated "Pilots" in the research—use Al 75% more often and are 3.6 times more
productive than passive "Passenger" users. The difference is not innate talent; it is organizational infrastructure that
channels Al usage toward high-value applications.
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Conclusion: Infrastructure Determines
Outcomes

Between 2023 and 2026, Al adoption outpaced Al governance, Al training outpaced Al strategy, and Al spending
outpaced Al infrastructure. The result is a systemic accumulation of Prompt Debt and Al Debt that is now visible in the
research:

e 95% of enterprise Al pilots deliver no measurable P&L impact (MIT, 2025)
e 42% of companies abandoned most Al initiatives in 2025 (S&P Global)

e 41% of workers receive low-quality Al-generated workslop monthly, at a cost of $9.3M+ per 10,000 employees
annually (BetterUp/Stanford)

e 47% of enterprise Al users made major decisions based on hallucinated content (Deloitte)

e Hallucination mitigation costs approximately $14,200 per employee per year (Forrester)

e 77% of employees say Al increased their workload, not reduced it (Upwork)

e 49% of employees use unsanctioned Al tools; 98% of organizations have shadow Al (BlackFog/Varonis)
e 79% of companies expect to incur Al debt from poorly implemented autonomous tools (Asana)

e Only 6% of organizations qualify as Al high performers (McKinsey)

The organizations that will capture the upside of Al while managing its systemic risk are those that recognize a
fundamental truth: Al models improve each year. Execution systems determine enterprise outcomes.

Prompt Debt and Al Debt are not technology problems. They are infrastructure problems. And like every infrastructure
gap in the history of enterprise technology—from databases to CRM, from cloud to cybersecurity—the organizations
that build the infrastructure first will define the competitive landscape for the decade that follows.

The question is no longer whether your organization uses Al. The question is whether your
organization manages Al—or whether Al debt is managing you.
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About PromptFluent

PromptFluent is the enterprise Al prompt system of record that operationalizes how organizations create, govern, and
learn from Al—so everyday usage turns into compounding organizational intelligence.

To learn more, visit promptfluent.com.
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