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The most expensive thing in enterprise Al isn’t what you think—and the CFOs who
figured this out too late are now scrambling to explain a budget that tripled while
unit costs collapsed.

The $25.5 Billion Question Nobody Saw Coming

Here’'s a number that should make every technology leader pause: enterprise
generative Al spending exploded from $11.5 billion in 2024 to $37 billion in
2025—a 3.2x increase that caught most finance departments completely off guard.

The irony? This happened during the same period when per-token costs dropped by
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a factor of 1,000.

Let me repeat that because it sounds like a typo. The unit economics improved by
three orders of magnitude, and total spending more than tripled.

If you're running Al infrastructure or managing technology budgets, you already
know something is deeply counterintuitive here. You've probably lived it. You
optimized your prompts, switched to smaller models where possible, implemented
caching strategies—and watched your monthly bills climb anyway.

According to CloudZero’s State of Al Costs report, the average monthly Al budget
rose 36% in 2025 to reach $85,521. Organizations spending over $100,000 per
month on Al doubled to 45% of the market.

This isn’t a story about waste or inefficiency. It’s a story about
economics—specifically, a 150-year-old economic principle that most technology
leaders have never heard of, now playing out at unprecedented scale in enterprise
computing.

Understanding Jevons’ Paradox in the Age of
Inference

In 1865, English economist William Stanley Jevons observed something that seemed
illogical: as coal engines became more efficient, total coal consumption increased
rather than decreased. Better efficiency didn’'t reduce demand—it made coal useful

for applications that were previously impractical, which expanded total
consumption.

Welcome to Jevons’ paradox, 2025 edition.

When you make something 1,000x cheaper, you don’t get 1,000x savings.
You get 1,000x more use cases that suddenly become economically
viable.

The mathematics here are ruthless. If your per-token cost drops from $0.06 to
$0.00006, suddenly it makes sense to:
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e Run Al inference on every customer service interaction, not just escalated ones

* Generate personalized content at the individual user level instead of segment
level

* Implement real-time Al analysis on streaming data rather than batch
processing

e Deploy Al agents that iterate through dozens of reasoning steps before
responding

» Add Al-powered features to products that previously couldn’t justify the cost

Each of these represents a valid business case that was economically impossible at
2022 prices. Collectively, they represent a volume explosion that overwhelms any
per-unit savings.

Menlo Ventures’ enterprise research documents exactly this pattern: $18 billion was
allocated to foundation model APIs alone in 2025, while training infrastructure
consumed a relatively modest $4 billion. The spending isn’t going into building new
capabilities—it’s going into running existing capabilities at massive scale.

The Three Vectors Driving the Cost Explosion

To understand what happened in 2025—and to prepare for 2026—you need to
decompose the spending surge into its constituent drivers. The 320% increase
didn’t come from a single source. It emerged from three simultaneous expansions
that compounded on each other.

Vector 1: Application Proliferation

In 2023, most enterprises had one or two Al applications in production. A chatbot
here, a document summarization tool there. By the end of 2025, the median
enterprise is running Al inference across dozens of distinct use cases.

This proliferation happened because falling costs removed the financial gatekeeping
that naturally limited Al deployment. When calling GPT-4 cost $0.03 per 1K tokens,
you had serious conversations about whether each use case justified the expense.
When equivalent capability costs $0.0001, those conversations become
perfunctory.

The result? Al spread horizontally across organizations far faster than governance
frameworks could adapt. Marketing has three Al tools. Sales has four. Customer
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success has two. Legal discovered they could automate contract review. HR
automated screening. Finance automated report generation.

Each application by itself seems reasonable. The aggregate creates a cost structure
that surprises everyone.

Vector 2: Volume Per Application

Even within individual applications, usage intensity has skyrocketed. Consider a
customer service Al assistant:

Metric 2023 Deployment 2025 Deployment
Interactions per day 500 15,000
Tokens per interaction 800 4,500
Follow-up inference calls 0 3-5 per interaction
Background processing None Continuous sentiment analysis

The 2023 version was a proof of concept, handling overflow queries. The 2025
version is the primary channel, enriched with context retrieval, sentiment tracking,
escalation prediction, and quality scoring—each requiring additional inference calls.

Vector 3: Model Complexity Despite “Efficient” Models

Here’'s where it gets interesting. Yes, you can now get GPT-3.5-level performance
for a tiny fraction of 2022 costs—280-fold cheaper according to Stanford’s Al Index
Report. But nobody wants GPT-3.5-level performance anymore.

The bar has moved. Applications that worked fine with 7B parameter models in
2023 are now expected to use frontier-level reasoning. Users who were impressed
by basic completion now expect multi-step analysis with citations. What counts as
“acceptable Al performance” has escalated continuously.

So while efficient small models exist and inference hardware improved by 30%
annually while energy efficiency gained 40% per year, actual deployments often use
more capable (and expensive) models than they did previously because user
expectations increased faster than efficiency gains.
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The ROI Visibility Crisis

Here’s where the paradox becomes genuinely dangerous: only 51% of organizations
can confidently measure Al ROI.

Let that sink in. We’'re spending $37 billion annually on a technology where half of
us can’t quantify what we’re getting back.

You cannot optimize what you cannot measure. And you cannot defend
what you cannot prove.

This isn’t just a CFO problem. It’s an existential strategic problem. When budgets
tighten—and they always do eventually—Al projects without demonstrable ROI
become targets. The spending surge of 2024-2025 happened during a period of
intense competitive pressure where “keeping up” justified investment. That
dynamic won't persist indefinitely.

Andreessen Horowitz's survey of 100 enterprise CIOs reveals the internal tension: Al
has shifted from experimental innovation budgets to core operational spending
managed by IT and business units. The allocation to LLM innovation specifically
shrank from 25% to 7% of total Al spend.

Translation: Al is now being treated as infrastructure rather than R&D. Infrastructure
demands cost predictability and demonstrable value. We have neither.

The Concern Surge: 83% and Rising

Here’'s a number that quantifies the stress in the system: 83% of Al leaders now
report major or extreme concern about generative Al, an eightfold increase from
two years ago.

Read that carefully. This isn’t concern about whether Al works. It's concern from the
people who are successfully deploying Al about the sustainability and manageability
of what they’ve built.

The top drivers of this concern, according to industry analysis:
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1. Cost unpredictability: Inference costs vary wildly based on input length,
output complexity, and model selection. Forecasting is guesswork.

2. ROl measurement challenges: How do you attribute revenue to an Al
feature that influences but doesn’t complete transactions?

3. Governance gaps: Shadow Al proliferated faster than policies. Who owns cost
for an Al tool that marketing bought with a credit card?

4. Vendor dependency: 60% of organizations now use cloud cost visibility tools
for Al expense management—but these tools often lag actual spending by days
or weeks.

The leaders most concerned aren’t the skeptics. They're the believers who went all-
in and now see the complexity of what they’ve created.

What This Means for 2026 Budget Planning

If you're currently building Al budgets for next year, here’s the uncomfortable
reality: traditional IT cost modeling will fail you.

Standard infrastructure budgets assume relatively stable unit costs with predictable
volume growth. Al inference breaks both assumptions. Unit costs are improving but
unpredictably—a new model release can change pricing overnight. Volume is
inherently elastic and often grows faster than anyone forecasts because success
breeds expansion.

The Consumption Trap

Most Al services are consumption-based. You pay for what you use. This seems fair
until you realize that usage is determined by product decisions made six months
ago plus user adoption patterns you can’t control plus competitive pressure to add
features that increase inference calls.

A single product manager deciding to add “Al-powered insights” to a dashboard can
commit the organization to millions in inference costs. Did anyone model that?
Usually not.

Building Inference Budgets That Actually Work

Based on patterns from organizations that have navigated this successfully, here’s
a framework that accounts for Jevons’ paradox:
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1. Separate Existing Applications from New Deployments

Your current Al applications have historical usage data. Use it—but apply a growth
multiplier. If you're not assuming 40-60% organic volume growth on successful Al
features, you're underestimating.

New deployments are harder. Pilot usage almost never predicts production usage. A
successful pilot might represent 1% of eventual volume if the application catches
on.

2. Model Scenarios, Not Point Estimates

Given the uncertainty, single-number budgets are fantasy. Instead, build three
scenarios:

Scenario Assumption Budget Multiple

No new applications, moderate growth on
existing

Planned applications launch successfully,
normal adoption

High adoption, competitive pressure drives
expansion

Conservative 1.3x current run rate

Expected 1.8-2.2x current run rate

Aggressive 2.5-3.0x current run rate

These numbers might seem high. They're based on actual 2025 outcomes. The
organizations that budgeted for 20-30% increases found themselves scrambling by
Q3.

3. Establish Cost Governance Before You Need It

The time to implement Al cost governance is before your bill surprises you. Key
mechanisms:

e Per-application budgets with alerts: Each Al deployment should have
allocated spend with automatic warnings at 70% and 90%.

* Model selection policies: Not every task needs frontier models. Establish
guidelines for when smaller, cheaper models are appropriate.

* Prompt efficiency standards: Verbose prompts with extensive context cost
more. Require optimization before production deployment.

e Caching requirements: Many inference calls are repetitive. Mandatory
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caching for common queries can reduce costs 30-50%.
4. Build in Efficiency Investment

Counterintuitively, you should budget for spending money to save money. This
includes:

e Engineering time to optimize existing applications

« Infrastructure for inference result caching

 Tools for cost visibility and attribution

» Evaluation frameworks to right-size model selection

Organizations that invested 5-10% of Al spend on efficiency initiatives in 2025
typically achieved 20-40% cost reduction on optimized applications. The math
works.

The Strategic Implications Beyond Budget

The inference cost paradox isn’t just a financial phenomenon. It has strategic
implications that will reshape competitive dynamics in 2026 and beyond.

The New Al Moat: Efficiency at Scale

When everyone has access to the same foundation models, differentiation comes
from how efficiently you can deploy them. Companies that figure out how to deliver
Al-powered experiences at a fraction of competitors’ inference costs have a
structural advantage.

This is already visible in consumer Al applications. The winners aren’t necessarily
those with the best models—they’re those who’ve optimized their inference
pipelines to support massive scale without unsustainable losses.

For enterprises, this means Al engineering—the discipline of deploying and
optimizing Al systems—becomes as important as Al research. Prompt engineering,
model selection, caching strategies, and inference optimization are core
competencies, not afterthoughts.
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The Sustainability Question

At current growth rates, enterprise Al spending would reach $100 billion by 2027.
Can enterprises actually sustain this trajectory?

Analysis of enterprise Al adoption patterns suggests we’re approaching an inflection
point. The 2024-2025 surge was partly driven by experimentation and land-grab
dynamics. As Al shifts to operational status and faces normal budget scrutiny,
growth will likely moderate.

But “moderate” from a 320% increase is still substantial growth. The companies
that prepare for sustained high spending with disciplined governance will
outperform those hoping costs will somehow decrease on their own.

The Talent Dimension

Here’s an aspect most cost analyses miss: the people required to manage Al
infrastructure effectively are expensive and scarce.

You need ML engineers who understand model optimization. You need platform
engineers who can build efficient inference infrastructure. You need data engineers
who can design the pipelines feeding these models. You need Al-focused finance
analysts who understand consumption-based cost modeling.

These skills didn’t exist at scale five years ago. They’'re not fully formed in the
market now. The organizations investing in this talent—or developing it
internally—will navigate the cost paradox more effectively than those trying to
manage Al spending with traditional IT staffing.

Case Studies: How Leaders Are Navigating the
Paradox

Abstract frameworks only go so far. Here’s how specific archetypes of organizations
have approached the inference cost challenge:

The Retail Giant: Volume Discipline

A major e-commerce company faced a 400% increase in Al inference costs during
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2025 as they rolled out Al-powered search and recommendations. Their response:

* Implemented tiered model selection based on query complexity—simple
lookups use small models, complex queries use larger ones

» Built aggressive caching for common search patterns, reducing inference calls
by 45%

» Established per-feature cost budgets with automatic feature degradation if
thresholds are exceeded

* Invested in training smaller, specialized models that outperform general-
purpose models on their specific domain at lower cost

Net result: They contained cost growth to 180% while expanding Al features—still
substantial growth, but sustainable within their margin structure.

The Financial Services Firm: ROI Rigor

A wealth management company took a different approach, focusing on proving
value before scaling:

* Required every Al application to define measurable business metrics before
production deployment

» Built attribution frameworks connecting Al features to advisor productivity and
client retention

* Created an Al governance board that reviews cost/benefit quarterly and can
sunset underperforming applications

e Maintained a “prove it small before scaling” culture that prevented the
proliferation trap

Their spending grew only 90% in 2025—below industry average—but they can
defend every dollar with business outcomes.

The Tech Company: Efficiency as Product
A B2B software company turned inference efficiency into competitive advantage:

* Built internal tools for prompt optimization that reduced token counts 30%
without quality loss

» Developed model routing that automatically selects cheapest sufficient model
for each task
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» Created cost dashboards visible to product managers, making inference costs
part of feature decisions

* Open-sourced some efficiency tools, building reputation and recruiting
advantage

Their per-feature inference costs are roughly 40% of competitors’, enabling more
aggressive pricing and better margins on Al features.

The Technology Shifts That Could Change the
Calculus

The 2025 paradox emerged from a specific technological and market context.
Several shifts underway could reshape the dynamics by 2027:

On-Device and Edge Inference

As capable small models become viable on consumer devices and edge hardware,
some inference will move off cloud APIs entirely. This shifts costs to device
manufacturers and end users while reducing enterprise spending on those
workloads.

Apple’s on-device Al, Android’s local processing, and emerging edge inference chips
suggest this shift is accelerating. Workloads that don’t require the absolute best
models—summarization, basic analysis, simple generation—may largely migrate to
edge within 2-3 years.

Model Efficiency Breakthroughs

The 1,000x cost reduction happened through a combination of hardware
improvements, software optimization, and model architecture advances. There’s no
physics-based ceiling suggesting this stops.

Techniques like speculative decoding, aggressive quantization, and distillation
continue to improve. If another 100x improvement occurs over the next two
years—plausible given recent trajectories—the economics shift again.

The paradox might actually intensify: even cheaper inference enables even more
use cases, driving another volume surge. Or we might hit diminishing returns on
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new applications, allowing cost reduction to finally translate to spending reduction.
Market Consolidation and Pricing Pressure

The current market features aggressive pricing competition as major providers
(OpenAl, Anthropic, Google, Amazon, Microsoft) fight for market share. This
competition contributed to the 1,000x cost reduction.

If the market consolidates—fewer major providers with more pricing power—the
trajectory changes. The cost reduction we’ve seen partly reflects investment-
subsidized pricing. Sustainable long-term pricing might be higher than current
levels.

Preparing Your Organization for 2026

Given everything we've covered, here’s a practical roadmap for technology leaders
planning Al infrastructure spend for the coming year:

Q4 2025: Audit and Baseline

* Inventory every Al application in production, including shadow deployments
* Document current spending by application, model, and provider

 Identify which applications have ROl measurement versus operating on faith
» Assess cost visibility tooling gaps

Q1 2026: Governance Implementation

» Establish Al cost governance framework with clear ownership

e Implement per-application budgets with monitoring

e Define model selection policies

» Create approval workflow for new Al deployments that includes cost modeling

Q2 2026: Optimization Sprint

Prioritize top 5 highest-cost applications for efficiency work
Implement caching, prompt optimization, and model right-sizing
Measure and document cost reduction achieved

Build internal efficiency expertise
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Ongoing: Disciplined Growth

* New Al deployments require cost modeling and ROI definition

e Monthly cost reviews at department level, quarterly at executive level
e Continuous optimization as new efficiency techniques emerge

* Regular re-evaluation of model selection as options evolve

The Bottom Line: Embrace the Paradox, Don’t
Fight It

The inference cost paradox isn’t a problem to solve—it’s a reality to navigate.

The 320% spending increase of 2025 wasn’t waste. It represented genuine value
creation as Al became embedded in operations across enterprises. The issue wasn’t
that spending grew; it was that spending grew faster than measurement and
governance frameworks could adapt.

For 2026, the organizations that will thrive are those that:

Accept that Al spending will continue growing even as unit costs fall

Build measurement capabilities that connect spending to business outcomes
Implement governance that enables growth while preventing waste

Invest in efficiency as a core competency rather than afterthought

Plan for multiple scenarios rather than single-point forecasts

v wh =

The paradox isn’t going away. Cheaper Al will continue enabling new applications.
Total spending will continue rising. The question is whether your organization
captures value proportional to that spending—or simply watches costs compound.

William Stanley Jevons couldn’t have imagined Al inference when he wrote about
coal engines in 1865. But his insight about efficiency and consumption remains
uncomfortably relevant: make something cheap enough, and demand expands to
more than compensate.

The leaders who internalize this insight—planning for expansion, governing
proactively, and measuring relentlessly—will turn the paradox into advantage.
Those who budget based on per-token cost reduction will find themselves
explaining unexpected overruns, again, this time with boards and executives who

www.arturmarkus.com | 13



m The Inference Cost Paradox: Why Generative Al Spending
m Surged 320% in 2025 Despite Per-Token Costs Dropping
1,000x—And What It Means for Your Al Budget in 2026

have less patience than they did a year ago.
The $37 billion question for 2026: which camp will your organization be in?

The Inference Cost Paradox teaches us that in Al economics, efficiency
improvements drive consumption faster than savings—making disciplined
governance and ROl measurement the true determinants of whether your
Al investment creates value or just creates bills.
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