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EXECUTIVE BRIEF

The conclusion, the reasoning, and the one thing to act on
CORE THESIS

Competitive advantage is not fundamentally created by scale, patents, brands, or network effects. Those are the visible
expressions of something deeper. The deepest source of durable advantage is a system that learns faster than its
competitors and converts that learning into durable capital before the next technological wave arrives. A moat
is not a wall a company owns. It is the residue of accumulated learning — and it decays the moment learning stops.

THE STATIC VIEW (WHERE MOST ANALYSIS STOPS)
Strong brand + scale + switching costs + network effects = durable moat.

This is not wrong. It is a snapshot. It tells you what protects a company foday. It does not tell you where that protection
came from, whether it is still compounding, or when it will turn from an asset into a liability. A company can score
full marks on every static moat test and already be dying — because the thing that built the moat, learning, has quietly
stopped.

THE DYNAMIC VIEW (WHAT THIS MEMO PROPOSES)

Learning advantage — capability — cumulative capital — moat — cash flow — reinvestment — more
learning. Or, when management turns defensive: learning — cumulative capital — organizational inertia
— disruption by a new learner.

Every element in the static list is an output of this loop at a moment in time. The loop is the cause; the moat is the
effect. Reading the loop tells you what the snapshot cannot: which direction the advantage is moving.

THE SHARPEST MECHANISM

The market conflates “this company has a moat” with “this company will keep its moat.” These are different claims.
A moat is a stock; learning is the flow that fills it. When the flow stops, the stock drains — slowly at first, because
cumulative capital (factories, brand, installed base) has inertia, then all at once when a new learner on a steeper curve
arrives. The most dangerous companies to own are the ones with the largest moats and the flattest learning curves:
maximum visible protection, minimum underlying momentum. SemiAnalysis tears down chips; this framework
tears down the compounding engine underneath the chip.

WHY THIS REFRAME MATTERS NOW

Every technology wave — steam, electricity, the automobile, computing, the internet, mobile, cloud, and now Al —
follows the same arc: yesterday’s cumulative capital, the very asset that made the incumbent dominant, becomes the
constraint that stops it from starting the next learning curve. Al is not an exception to this pattern; it may be one of the
fastest instances of it yet observed. When learning curves steepen, the gap between a company that is still learning and
one that is merely harvesting a past advantage widens faster than any balance sheet reveals. The framework exists to
see that gap before the financial statements do.

The static question The dynamic question

Does this company have a moat? Where is this company on its learning curve?

Is the brand strong? Is every customer making the company smarter?

Is there scale? Is scale still lowering unit cost, or has the curve
flattened?

Are switching costs high? Would management disrupt its own moat before

someone else does?

ONE CAVEAT BEFORE THE FRAMEWORK

This is a lens, not a verdict. Learning velocity is the most important variable over a holding horizon — but a steep
learning curve does not, by itself, capture value for shareholders. Cost that falls for everyone becomes consumer surplus,
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not profit (the solar-panel precedent). The framework must always be paired with the question of who keeps the surplus
the curve creates. Learning explains where advantage is going; value capture explains whether owners get paid for it.

THE NON-OBVIOUS MOVE — BY AUDIENCE

You are

The non-obvious move

Long-term investor

Operator / founder

Board / capital allocator

Stop scoring moats as fixed attributes. Score the slope:
is the learning curve still steep, and is the company
converting learning into capital faster than rivals? The
mispriced names are (a) young companies whose curve
is steep but whose moat is not yet visible, and (b)
dominant companies whose moat is enormous but
whose curve has quietly gone flat.

Your real balance sheet is your learning capital — the
knowledge, data, and know-how competitors cannot
buy. Audit whether today’s cash flow is funding
tomorrow’s learning or merely maximising current
profit. The second path feels responsible and ends in
inertia.

The most important capital-allocation decision is
whether to cannibalise your own cumulative capital
before a new learner does it for you. Kodak, Intel, and
Nokia were not badly managed — they were rationally
managed toward protecting the past. Rational
protection of a dying asset is the failure mode.

www.lanternlabs.net Decision Intelligence, not Decision Making
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Decision Spine — The Report in 60 Seconds

Item

Answer

Core thesis

The loop

What compounds

What decays

The killer question

The trap

Primary risk to the lens

How to use this report

Moats are the residue of accumulated learning
converted into durable capital. The scarce,
appreciating resource is learning; everything else is its
expression. Advantage is a flow, not a stock.

Learning — capability — cumulative capital — moat
— cash flow — reinvestment — more learning. Break
the loop and the moat drains.

Companies where every customer, every unit produced,
and every experiment makes the next one cheaper,
better, or smarter — and where the surplus is captured,
not competed away.

Companies harvesting a past advantage: large moat,
flat learning curve, cash returned to protect existing
assets rather than reinvested into the next curve.

Where is this company on its learning curve —
climbing, cresting, or coasting on cumulative capital it
can no longer add to?

Confusing a steep cost curve with value capture.
Wright’s Law describes cost; it never names who keeps
the surplus. Route every learning-curve claim through
the value-capture question.

Some advantages really are static (a mineral deposit, a
regulated monopoly, an irreplicable location). For
those, the learning frame adds little. It is a lens for
competed markets, not protected ones.

Executive Brief for the thesis. Ground Truth for the
evidence. The Framework for the mechanism. Worked
Examples for the pattern — risers, false starts, and
fallers. The Six Questions and Checklist to apply it to a
specific company.
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Claim What it means Ref

Ground Truth — The Evidence Base

The claim that learning — not capital — is the scarce resource behind durable advantage is not a slogan. It rests on
a body of empirical work, some of it ninety years old. Eight verifiable anchors, each one changing what the right
competitive-advantage lens looks like.

Claim What it means Ref

In 1936, T.P. Wright found that
each doubling of cumulative
aircraft production cut unit labour
cost by a constant percentage
(~15-20%)

Solar PV module prices have fallen
~20% for every doubling of
cumulative installed capacity,
sustained for four decades

Lithium-ion battery pack prices
fell from ~$1,110/kWh (2010) to
~$115/kWh (2024), a learning rate
of ~17-20% per doubling

Yet panel manufacturers earned
brutal equity returns despite the
steepest learning curve on record

Christensen’s Innovator’s Dilemma
(1997) showed great firms fail by
acting rationally — protecting
profitable existing customers over
unproven disruptive curves

Kodak invented the digital camera
(1975), sat on it to protect film, and
filed for bankruptcy in 2012

Nokia held >40% of the mobile
market in 2007-08 and had sold its
handset business to Microsoft by
2013; Intel reportedly declined the
original iPhone chip and later
ceded the process lead to TSMC

Cost falls with accumulated
experience, not with time,
spending, or headcount. Learning
is the driver, and it compounds
against cumulative output.
Wright’s Law is not an aviation
curiosity. It is one of the most
durable empirical regularities in
industrial history — and it operates
on cumulative volume, i.e. on
learning.

The same law governs the core
technologies of the current wave.
The company furthest along the
cumulative-production curve holds
a structural cost position rivals
cannot buy — only accumulate.
Critical caveat: a steep curve
describes cost, never who captures
the value. Cost that falls for the
whole industry becomes consumer
surplus unless a control point
keeps it. Learning = value capture.
Incumbent failure is not
incompetence. It is the rational
defence of accumulated capital.
The better the incumbent, the
harder it is to abandon yesterday’s
success.

The purest case: the company that
had the new learning first refused
to convert it, because doing so
would cannibalise the cumulative
capital (film) that defined it.
Dominance is not durability. Both
were destroyed within a decade —
not by a bigger competitor, but by
a new learner climbing a curve
they chose not to enter.

(1]

(2]

(3]

(2]

(4]

(5]

(6]
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Claim

What it means Ref

NVIDIA (CUDA launched 2006;
~5M registered developers; an
estimated >90% share of
data-centre Al accelerators) and
TSMC (an estimated ~70% of the
foundry market and ~90%+ at the
leading node) show the opposite
path

Learning converted relentlessly [7]
into cumulative capital —

developer ecosystem, installed

base, yield, supplier depth —
compounds into a moat a

cold-starting rival cannot replicate.

One-line summary of what the evidence base establishes:

The regularity is real and old: cost and capability improve with cumulative experience, across industries and eras. The
advantage is real but conditional: it accrues to owners only where a control point keeps the surplus the curve creates.
And the failure is real and rational: incumbents lose not because they stop being large, but because they stop learning
— or because the capital their past learning built becomes too valuable to disrupt.

Why the Static Moat Lens Breaks

The standard moat checklist — brand, scale, switching costs, network effects — was built to answer “is this company
protected today?” 1t is a good question. It is no longer sufficient, because it evaluates the moat as a possession rather

than a process.

Static question

Why it is insufficient on its own

“Is the brand strong?”

“Is there scale?”

“Are switching costs high?”

“Are network effects present?”

Brand is stored customer learning. The question is
whether the company is still adding to it or spending
down a balance built in a prior era. A strong brand
with a flat learning curve is a liability wearing an
asset’s clothes.

Scale only matters if it still lowers unit cost or
improves the product — i.e. if the learning curve is still
descending. Scale on a flat curve is just fixed cost.
Bigger is not the same as still-learning.

Switching costs protect against customer flight, not
against a new learner who makes the entire category
obsolete. Blockbuster’s late fees were switching costs;
they did nothing against streaming.

Network effects are the output of learning
product-market fit and building trust infrastructure.
They are real, but they are downstream. Reading them
without reading the learning that produced them
mistakes the effect for the cause.

The deeper problem: the static lens tells you a company can defend its position. It does not tell you whether the
position is still worth defending, or whether the company is capable of building the next one. That is the question the
compounding framework is designed to surface.

The average moat analysis asks whether a company is protected. The better analysis asks whether the company is still *learning faster than the
people trying to take that protection away* — and whether the surplus that learning creates is being captured by owners or competed into the

hands of customers.

www.lanternlabs.net
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The Framework — The Compounding Theory of Advantage

The framework unifies eight ideas usually taught separately — Wright’s learning curve, learning capital, camulative
capital, moats, the Innovator’s Dilemma, organizational inertia, technology waves, and capital allocation — into a
single lifecycle. They are not competing theories. They are the same phenomenon observed at different points on one
loop.

Four Terms, Held Apart

The framework blurs into slogan unless four related-but-distinct terms are kept separate. They are levels of the same
phenomenon, from narrowest to broadest:

Term Precise definition What it operates on

Learning curve (Wright’'s Law) Unit cost or direct labour input falls A single product/process;
a constant percentage per doubling  cumulative units
of cumulative production [1]

Experience curve (BCG) Total value-chain cost — The whole cost structure;
production, scale, procurement, cumulative business activity
design, distribution — declines
with cumulative experience

Learning capital Proprietary know-how gained The firm’s private knowledge stock
through repeated experimentation
— data, models, process,
judgement — that rivals cannot
buy

Cumulative capital The durable, The firm’s converted, defensible
tangible-and-intangible assets built  asset base
from that learning — factories,
installed base, ecosystem, brand

The causal order runs left to right and narrow to broad: a learning curve on one process, widening into an experience
curve across the cost structure, both fed by learning capital, which is then frozen into camulative capital. Static moat
analysis only ever sees the last box. This memo is about the arrows between them.

Wright’s learning curve is about the *cost of a thing*. The experience curve is about the *cost of a business*. Learning capital is the *private
knowledge* underneath both. Cumulative capital is what that knowledge *hardens into*. Collapsing the four into “the company is on a learning
curve” is exactly the imprecision that lets a value trap masquerade as a compounder.

Part | — The Scarce Resource Is Not Money

Traditional analysis assumes capital creates advantage. History suggests otherwise. Money buys factories; learning
builds better factories. Money buys engineers; learning teaches those engineers what no competitor knows. Money
buys chips; learning teaches how to design better ones. Capital is necessary and abundant. Learning is necessary and
scarce — and it is the only asset that appreciates every time it is used.

This is what Wright observed in 1936 [1] and what four decades of solar and battery data confirm [2][3]: improvement
tracks cumulative experience, not calendar time or spending. The causal chain of a modern business is therefore not
“capital — advantage” but a loop:

Experience — knowledge — capability — better product — more customers — more experience.
That loop is the first compounding engine. Everything else in this memo is a consequence of it.

Learning Capital is every insight a competitor cannot immediately buy: engineering know-how, manufacturing pro-
cess knowledge, proprietary data, trained models, customer understanding, failure history, experimentation velocity,
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and decision-making culture. It is invisible on the balance sheet — and it compounds faster than financial capital,
because each use adds to it rather than depleting it.

Financial capital is spent when used; learning capital is *increased* when used. That single asymmetry is why the durable compounders are
learning systems first and cash-flow machines second — the cash flow is a by-product of the learning, not the other way around.

Part Il — Learning Becomes Cumulative Capital

Learning that stays as knowledge is fragile — people leave, memories fade. The durable move is converting learning
into cumulative capital: infrastructure, installed base, brand, data, and relationships that embody the learning and keep
working even when the original insight is commoditised.

Converted into cumulative capital

Company Learning (the flow) (the stock)
Tesla Battery chemistry, manufacturing,  Gigafactories, supply chain,
autonomy data charging network, brand, fleet data
NVIDIA GPU architecture, CUDA ecosystem (~5M
parallel-compute software developers), installed base, TSMC
supply relationship [7]
Amazon Logistics, retail operations, cloud Fulfilment network, Prime
engineering installed base, AWS infrastructure,
third-party marketplace
TSMC Process yield, node transitions Fab capacity, yield lead,

tool-vendor and customer
ecosystem, ~70% foundry share [7]

The pattern is identical: learning first, capital second. The factory is not the advantage; it is frozen learning. This
distinction matters for analysis because cumulative capital has inertia — it keeps producing returns for years after the
learning that built it has stopped. That lag is exactly what makes a draining moat look healthy right up until it isn’t.

Part lll — Why Moats Exist in the First Place

The static lens names moats — network effects, brand, scale economies, switching costs — but rarely asks where they
came from. Every one originates in accumulated learning that was converted into capital:

Moat (the static label) The learning it is made of

Network effects Learning product-market fit and building trust
infrastructure until each user adds value for the next

Brand Years of accumulated customer experience,
compressed into a reputation that pre-sells

Economies of scale Learning to manufacture, distribute, and operate at
lower unit cost as cumulative volume grows

Switching costs Learning a customer’s workflow so deeply that leaving
becomes expensive

Developer / partner ecosystem Learning to build APIs and tools others standardise on,

until the ecosystem defends itself

So the real sequence is: learning — execution — customer value — scale — moat. The moat is the /ast link, not the
first. Which is why analysing the moat without analysing the learning behind it is reading the final page of the story
and guessing the plot.

www.lanternlabs.net Decision Intelligence, not Decision Making 9
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Part IV — The Innovator’s Dilemma: Why the Loop Reverses

Once learning has become cumulative capital, the company is dominant. This is good — until the technology changes.
Then the incumbent faces a choice: protect today’s cumulative capital, or destroy it to start the next curve. Most choose
protection — not because management is stupid, but because management is rational [4].

Every large organisation optimises for quarterly earnings, existing customers, existing KPIs, existing incentives, existing
talent, and existing assets. Every one of those rewards protecting the current business. Nothing in the system rewards
destroying it. So new learning almost always begins outside the incumbent — and the better the incumbent has become,
the higher the cumulative capital it must be willing to burn, and the harder the choice.

This is organizational inertia: the accumulated capital that was the source of advantage becomes the source of re-
sistance. Kodak had the digital camera first and buried it to protect film [5]. Intel reportedly declined the iPhone
chip to protect margins and process priorities [6]. Nokia optimised the feature-phone franchise while the smartphone
curve started without it [6]. None were mismanaged in the ordinary sense. Each was well-managed toward the wrong
objective: preserving the past.

The Innovator’s Dilemma is not a story about bad managers. It is a story about good managers whose incentives are perfectly aligned to the
*previous* learning curve. The better the alignment, the more certain the eventual failure — unless someone with authority is willing to be
“irrational” and cannibalise the moat on purpose.

Part V — Technology Waves: The Same Pattern, Repeating

Every major shift repeats the arc: old cumulative capital loses value; new learning begins elsewhere.

Old cumulative capital that became

Wave a constraint New learning curve that began

Film — Digital Film plants, chemical process Sensors, image processing,
expertise, retail film distribution software

Retail —» E-commerce Store real estate, in-store Logistics, search, recommendation,
operations cloud

Feature phone — Smartphone Hardware franchises, carrier Touch UX, app ecosystems, mobile
relationships, Symbian silicon

On-prem — Cloud Licensed software, data-centre Elastic infrastructure, usage-based
installs delivery

Search — Generative Al Index, ad stack, SEO ecosystem Reasoning systems, model training,

inference infrastructure

The lesson for analysis: an incumbent’s greatest strength on the old curve is often the exact liability that prevents it
from climbing the new one. When you see a company whose entire cost structure, talent base, and customer promise
are optimised for a curve that is being replaced, you are looking at a moat that is about to invert.

The Complete Flywheel — and the Two-Force Race
Put together, the framework is one loop that runs forward while a company learns and reverses when it stops.

Learning } { Capability

Cumulative
Capital

Moat }

More X
{ Experiments } { Reinvestment } { Cash Flow }

When the loop runs, learning funds reinvestment, which funds more learning, and the moat deepens. When management
chooses to harvest instead — returning cash to defend existing assets rather than reinvesting into the next curve — the
loop breaks at “reinvestment,” cumulative capital calcifies into inertia, and a new learner starts a fresh curve underneath.
Every company is running the same race between two forces:

www.lanternlabs.net Decision Intelligence, not Decision Making 10
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The compounding of learning, which builds the future — versus the protection of accumulated capital,
which preserves the past.

The greatest long-term compounders are the ones that repeatedly choose to build the future even when it means disrupt-
ing the very assets that made them successful. That choice — not the size of the moat — is the variable that separates
a durable compounder from a soon-to-be cautionary tale.

A moat tells you how much a company has to lose. The learning curve tells you whether it is still earning the right to keep it. Read them together:
the largest moat on the flattest curve is the classic value trap, and the steepest curve with no moat yet is the classic missed multibagger.

Part VI — The Value-Capture Bridge

Everything above explains where advantage is going. It does not yet explain who gets paid. This is the framework’s
single most important qualifier, and it is promoted here from caveat to core, because it is where naive learning-curve
investing destroys capital.

Learning does not automatically become shareholder value. A steep learning curve lowers cost for whoever is on it
— but if the industry structure lets that cost fall through to customers, the surplus becomes consumer surplus, not profit.
The solar industry ran the steepest learning curve in recorded industrial history and handed nearly all of it to electricity
buyers; panel-manufacturer equity returns were brutal [2]. Learning changed the world and destroyed capital at the
same time.

So the investable form of the framework is not “find the steep curve.” It is a product of three terms, and a zero on any
one zeroes the whole:

Learning velocity x capital conversion x value capture = investable advantage.

* Learning velocity — is the company genuinely learning faster than the field?

 Capital conversion — is that learning hardening into durable, proprietary assets?

 Value capture — is there a control point (switching cost, ecosystem lock-in, node position, brand, regulation)
that keeps the surplus the curve creates?

The third term is what separates the world-changers from the wealth-creators:

Company / sector Learning velocity Value capture Result for owners

Solar panel makers

Airlines (industry-wide)

Very high (steepest curve
on record)
Real operational learning

Weak — commoditised,
no control point

Weak at the industry level
— structure competes
surplus away

World changed;
shareholders impaired [2]
Chronic value destruction
across the cycle;
individual operators can
escape via route structure,
loyalty, cost, or

geography

NVIDIA Very high Strong — CUDA Surplus captured; durable
ecosystem lock-in [7] economics

TSMC Very high (yield/node) Strong — capital scale +  Surplus captured; leading
ecosystem [7] foundry economics [7]

Amazon (AWS) High Strong — ecosystem + Learning and capture

switching costs

compound together

Wright’s Law describes *cost*. It is silent on *price™ — and price, not cost, is where owners get paid. A learning-curve thesis with no named
value-capture mechanism is a consumer-surplus story wearing an investment thesis’s clothes. Always ask the second question: the curve tells
you the pie is growing; the control point tells you whether this company eats any of it.

www.lanternlabs.net
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Historical Proof — The Same Pattern Across Eras

The framework is not an Al-era invention. The identical loop — learning converted to capital converted to moat, then

defended into decline — appears across a century of category-defining companies. Read left to right, each row is a

company climbing the loop; read the last column, and you see whether it is still climbing or already coasting.

Cumulative capital

Company Learning advantage  built Moat it became Curve today
Ford (Model T) Assembly-line Manufacturing Scale + cost Long since
process, labour system, supplier leadership flattened;
organisation network, dealers commoditised into
a competitive
industry
Toyota Lean production, Supplier ecosystem, Quality + cost + Still learning — but
continuous- quality reputation, reliability brand facing the EV-curve
improvement process IP dilemma
(kaizen) discipline
Amazon Logistics, retail ops, Fulfilment network,  Scale + switching Still climbing
then cloud Prime base, AWS costs + ecosystem multiple curves
engineering simultaneously [7]
NVIDIA Parallel-compute CUDA ecosystem, Ecosystem lock-in +  Steep and climbing
architecture + installed base, supply depth — the current
developer tooling TSMC relationship exemplar [7]
TSMC Process yield, Fab capacity, yield = Capital + yield + Steep and climbing

node-transition
learning

lead, tool/customer
ecosystem

ecosystem moat

— ~70% foundry
share [7]

The shared lesson: none of these companies won because they had capital. They won because they learned something
the market had not, converted it into capital before rivals could, and — for the ones still on the list — kept learning
after they were already dominant. The moat was always the residue, never the cause.

The framework is diagnostic before the fact, not just descriptive after it. The question is never ”does this company look strong today?” It is ”does
the structure beneath it — a live learning curve, converting into capital that competitors cannot buy, with the surplus captured — resemble the

structure that produced durable compounders before?”
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Stage Reading

Worked Examples — Risers, False Starts, and Fallers

One framework, three outcomes. The same six-stage lifecycle explains a company still compounding, a company whose
early success never became a moat, and a dominant company that stopped learning. Companies are illustrative; the
pattern is the point.

Example A — The Compounder Still Climbing (NVIDIA)

Stage Reading

Learning advantage A decade of learning that GPUs could be
general-purpose parallel computers, and that
developers, not just silicon, were the battle. CUDA
(2006) was the bet. [7]

Learning flywheel Every developer who learns CUDA, every model
trained on NVIDIA hardware, makes the platform
more valuable to the next — a genuine “each customer
makes us smarter” loop.

Capital conversion Learning converted into durable capital: a
~5M-developer ecosystem, an estimated >90% share of
data-centre Al accelerators, an installed base in the
hundreds of millions of GPUs, and a fifteen-year
TSMC supply relationship. [7]

Moat formation The moat is compound — software lock-in + ecosystem
+ supply depth — none of which a competitor with a
faster chip can replicate by shipping the chip.

Incumbent risk Watch item: has the cumulative capital (CUDA) started
to become a constraint? Hyperscaler custom silicon
and open compute stacks are the new learners aiming
at exactly this.

Next curve The threat is not a better GPU; it is a shift that makes
the CUDA-centric curve less central
(e.g. inference-optimised or non-GPU architectures).
That is where to watch, not the current node.

Reading: structurally on the right side of every stage — the exemplar of the loop running forward. The analytical
discipline is to keep asking the incumbent-risk question precisely because it looks unassailable. Unassailable is what
Nokia looked like in 2007.

Example B — The False Start: Early Success That Never Compounded

Some companies win the first stage and never reach the second. A hit product creates a burst of revenue, but no
flywheel forms — each new customer does not make the company meaningfully smarter or the next unit cheaper, so no
cumulative capital accretes and no moat forms. When the novelty fades or a bigger platform absorbs the feature, there
is nothing underneath. The illustrative names cluster in 2010s consumer hardware and single-loop internet models —
GoPro, Fitbit (pre-acquisition), Peloton, Blue Apron, Groupon, and the 3D-printing hype names.
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Stage

Reading (illustrative: GoPro, Fitbit, Peloton, Blue
Apron, Groupon, 3D-printing names)

Learning advantage

Learning flywheel

Capital conversion

Moat formation

Diagnosis

Real, but narrow and copyable — a product insight (a
rugged camera, a wearable, a bike, a meal kit, a deals

list), not a learning system.
Absent. Selling more units does not compound
proprietary knowledge, data, or cost position; the

ten-millionth customer teaches nothing the first did not,

and reorders/retention leak instead of compounding.
Minimal. Brand spikes with the fad, then fades; no
proprietary data moat, ecosystem, or process depth
accumulates underneath the revenue.

None forms. The feature is absorbed — Fitbit’s

health-tracking into Apple Watch and phones; GoPro’s

niche into smartphones; Groupon’s inbox into every
platform’s promotions tab — often bundled for free.
A product, not a company. The static lens is fooled

here: hyper-growth plus a strong brand-of-the-moment
reads as a moat forming. The dynamic lens is not — it

asks whether the flywheel exists, finds none, and
separates PMF from a compounding engine.

Reading: the framework’s most useful save. Product-market fit is necessary but not sufficient — a company can
have genuine PMF and no compounding engine. It separates “growing fast right now” from “building something that
compounds,” which the moat checklist, applied to a single strong quarter, cannot do. Ask stage 2 — does every customer
make the company smarter? — and the false start fails immediately.

Example C — The Faller: A Dominant Incumbent That Stopped Learning

The most instructive case, because nothing looks wrong until it is too late. The moat is enormous, the financials are
strong, and the learning curve has quietly gone flat.

Stage

Kodak [5]

Nokia / Intel [6]

Learning advantage (past)

Cumulative capital

The fork

The rational error

Outcome

Owned film chemistry and,
uniquely, invented the digital
camera in 1975

Film plants, brand, global
distribution

Convert the digital learning it
already had — or protect film

Buried digital to protect film
revenue; the cumulative capital
became the reason not to learn

Chapter 11, 2012 — after a decade
of visible warning [5]

Owned mobile hardware scale
(Nokia); owned CPU process
leadership (Intel)

Handset franchise + carrier ties
(Nokia); fabs + x86 ecosystem
(Intel)

Enter the
smartphone/mobile-silicon curve
— or protect the profitable
franchise

Optimised the existing franchise;
reportedly declined the iPhone
chip; let a new learner
(Apple/TSMC) climb the new
curve [6]

Nokia handsets sold to Microsoft
by 2013; Intel ceded the process
lead and the mobile era [6]
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Reading: in every case the incumbent had the resources, often the technology, and always the warning. What it lacked
was the willingness to disrupt its own cumulative capital. This is the loop running in reverse — capital — inertia —
disruption by a new learner — and it is invisible to any lens that scores the moat without scoring the slope.

The three examples share one test that separates them: *is every customer, every unit, every experiment still making the company cheaper, better,
or smarter?* Yes and captured — compounder. No — false start. Was yes, now no, but the moat hides it — faller. The whole framework reduces
to finding, and honestly answering, that one question.

The Practical Filter — Six Structural Questions

The framework becomes usable as six cross-cutting structural questions. They do not replace a traditional moat analysis
— they explain why the moat exists, whether it is still strengthening, and when it will erode. Run them on any company
in a competed market. As with any adversarial filter, the goal is not a high score; it is to surface which stage is weak,
because the weak stage is usually where the thesis will break. (These six are the diagnostic core; the Learning-Curve
Investment Equation later in the memo is the expanded seven-variable operating version, which promotes value capture
to a variable in its own right.)

# Question A weak answer A strong answer

1 Learning velocity — “It has great engineers / “Each deployment adds
what is this company lots of data.” proprietary failure data
learning faster than that improves the next
anyone else? model — a data

advantage rivals cannot
buy, only accumulate.”

2 Experience advantage “Competitors could catch ~ “The learning is
— is that learning unique,  up eventually.” embodied in cumulative
or copyable? volume/yield/ecosystem;

a rival would need years
of the same cumulative
production to match the
cost or capability
position.”

3 Capital conversion —is  “The brand is strong.” “Learning is converting
learning becoming into an installed base and
durable assets (data, a developer ecosystem
ecosystem, that defend themselves —
manufacturing, frozen learning, not just
relationships)? reputation.”

4 Reinvestment loop — “It’s very profitable and “Cash flow is being
does today’s success fund  returns a lot of cash.” reinvested into the next
tomorrow’s learning, or curve at a rate that keeps
just maximise current the learning flywheel
profit? spinning; harvest is

deliberate and partial, not
total.”

5 Cannibalization “Why would they hurt “Management has a track

readiness — would
management disrupt its
own business before
someone else does?

their best product?”’

record of launching
products that undercut its
own franchise —
evidence it will burn
cumulative capital to stay
on the curve.”
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# Question A weak answer A strong answer
Next learning curve —  “They’re the incumbent, “Name the specific new
if a discontinuity hit they’ll adapt.” curve and who is
today, who starts with the climbing it. If the honest
advantage? answer is ‘a startup, not

the incumbent,” the moat
is closer to inverting than
it looks.”

Structural verdict: a company can pass the static moat test and still fail questions 4, 5, and 6 — and those three are
where durability actually lives. A large moat with a broken reinvestment loop, no cannibalization appetite, and no
answer to the next curve is a value trap wearing a compounder’s clothes.

Questions 1-3 tell you whether a moat is *forming*. Questions 4-6 tell you whether it will *last*. Most analysis over-weights 1-3 (they are
visible and flattering) and under-weights 4—6 (they are about willingness to destroy the very thing being praised). The edge is in taking 4-6 as
seriously as 1-3.

Management Posture — Learner or Protector?

Questions 4 through 6 all reduce to one judgement about the people running the company: do they behave like learners
or like protectors? This is where the framework connects to the first principle behind every Lantern engagement —
understand the people behind the company — because the loop does not break for technical reasons. It breaks
because a management team, rationally, chooses to defend the profit pool it has rather than fund the one it does not
yet see. The best long-term compounders are not merely learning systems; they are led by people willing to keep the
system alive after success has made protection the comfortable choice.

A learner-management team A protector-management team

Willingly kills sacred cows and cannibalises its own Defends margins above all; treats cannibalisation as the

products enemy

Funds uncertain experiments with no near-term Punishes internal cannibalization; starves the next

payback curve

Tolerates short-term margin sacrifice to hold the curve ~ Uses buybacks to smooth EPS and mask a flattening
curve

Studies its own failures honestly and in public Calls each disruption “not yet material”

Reallocates its best talent toward the next curve Over-serves legacy customers with the best people

Refuses to confuse today’s profit pool with tomorrow’s  Treats new curves as optional side projects
opportunity

This is not a personality test; it is a track-record test. The signal is in what management has actually done at prior
forks — launched the product that undercut its own franchise, or protected the franchise and explained the threat away.
Amazon’s willingness to cannibalise retail with third-party sellers, and hardware margin with AWS pricing cuts, is the
learner posture made visible in decisions. Kodak’s burial of its own digital camera [5] is the protector posture made
visible in the same way. Posture is the human variable that decides which direction the loop runs.

A learning system with a protector at the top is a compounder on a timer. The technology can be world-class and the loop will still reverse,
because the person with the authority to burn cumulative capital will not do it. Score the posture from the record, not the letter to shareholders
— protectors always *say* they embrace disruption.
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The Lifecycle Map — Where Does This Company Sit?

Every company in a competed market sits at one of six stages. The stage, not the size of the moat, dictates the decision.

Stage Name What is true What to watch

1 Learning advantage Learning faster than the Is the flywheel real, or is
field; no moat visible yet  this a false start?

2 Learning flywheel Each customer makes the  Is the surplus being
company smarter captured, or competed

away?

3 Capital conversion Learning hardening into Is conversion faster than
durable assets rivals’?

4 Moat formation Competitors now Is the moat compound, or
structurally behind a single copyable feature?

5 Incumbent risk Cumulative capital may Reinvestment loop intact,
be becoming a constraint  or shifting to harvest?

6 Next learning wave A discontinuity threatens =~ Who starts the new curve

the base

with the advantage?

The mispricings cluster at the two ends. Early (stage 1-2), the market cannot see a moat yet and under-prices a steep
curve. Late (stage 5-0), the market extrapolates the moat and under-prices the flattening curve. The framework’s job
is to locate the company on this map honestly — especially resisting the pull to call a stage-5 company a stage-3 one
because its financials still look like stage 3.

Flat Learning Curve (slope)Steep

° VALUE TRAP

:i‘f Large moat,

- flat curve — coasting Large mo.at * St.eep,curve
o = still earning it
N

L

-

©

o

=

_ Low priority EMERGING
g (no moat, Steep curve,
(%]

no momentum)

moat not yet visible
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Synthesis

Anti-Thesis — The Strongest Case Against This Framework

A framework that cannot argue against itself is a belief system. Here is the honest case against this one.

The static-advantage objection. Some moats really are static and have nothing to do with learning. A company
sitting on the lowest-cost mineral deposit, a regulated monopoly, a patent with fifteen years to run, or an irreplaceable
physical location earns durable returns without learning anything new. For these, the learning lens adds noise, not signal.
Answer: correct — this is a lens for competed markets, where advantage must be continually re-earned. It should be
switched off for genuinely protected assets, and the first analytical step is deciding which kind you are looking at.

The value-capture objection (the strongest). Learning velocity can be real and still worthless to shareholders. The
solar industry ran the steepest learning curve in industrial history and delivered brutal equity returns, because the cost
savings flowed to customers, not owners [2]. A steep curve with no control point is a consumer-surplus machine.
Answer: this is not a flaw in the framework — it is part of it, and the reason every learning-curve claim in this memo
is routed through the “who captures the surplus” question. Learning tells you where cost and capability are going; it
never, by itself, tells you who gets paid. The two questions must always travel together.

The timing objection. The framework identifies direction — climbing or coasting — but not timing. Kodak’s curve
was visibly flattening for a decade before bankruptcy; a short-horizon owner could have done fine for years. Being
directionally right and early can be indistinguishable from being wrong. Answer: true, and it is why this is a lens for
holding-horizon judgment, not a trading signal. It tells you which side of the compounding race a company is on, not
the month the race is decided.

The hindsight objection. Kodak, Nokia, and Intel look obvious now. In the moment, protecting a profitable core
over an unproven curve was defensible, and plenty of companies that cannibalised themselves early simply died faster.
Survivorship bias makes the cannibalizers look wise and the protectors look foolish, when both were making proba-
bilistic bets. Answer: fair. The framework does not claim cannibalization always wins — it claims that refusing to
learn reliably loses, and that the willingness to disrupt one’s own capital is a necessary, not sufficient, condition for
durability.

The framework’s honest limits: it is for competed markets, it requires the value-capture question bolted to it, it speaks in direction not timing, and
it must resist hindsight’s flattery. Inside those limits, it does one thing the static moat lens cannot — it tells you whether a moat is being *earned*
or merely *spent.*

Closing

The average investor evaluates the moat a company has today. The better investor evaluates whether it is still being
earned. In competed markets, competitive advantage is not a possession — it is a flow: learning, converted into capital,
defended just long enough to fund the next round of learning. Companies do not fail because a rival grew larger. They
fail when they stop learning, or when the capital built from past learning becomes so valuable that they refuse to begin
the next curve.

Viewed this way, every great company is running one race, between the compounding of learning that builds the future
and the protection of accumulated capital that preserves the past. The durable compounders are the ones that keep
choosing the future — even when it means disrupting the very assets that made them great. This framework does not
replace moat analysis. It explains how moats are born, why they endure, and why they eventually erode — turning
competitive advantage from a static snapshot into an evolving system you can actually track.

The cleanest statement of the whole memo:

In competed markets, a moat is not a possession. It is accumulated learning converted into durable capital. The investor’s job is not merely
to ask whether the moat exists, but whether the company is still *earning* it, whether *owners capture the surplus* it creates, and whether
*management will disrupt yesterday’s capital® before a new learner does.
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The Learning-Curve Investment Equation

The framework reduces to one operating equation and seven variables. It is the master lens that sits underneath a
traditional moat and quality analysis — it does not replace scale, brand, or network-effect analysis; it explains why each
is strengthening or weakening. Read the equation as a chain: a zero on any variable zeroes the investable advantage,
no matter how strong the others.

Learning velocity x experience uniqueness x capital conversion x value capture x reinvestment x

cannibalization readiness x next-curve awareness = durable, investable advantage.

# Variable The question Failure mode if absent

1 Learning velocity What is the company No real learning — just
learning faster than growth; a false start
anyone else? (GoPro, Groupon)

2 Experience uniqueness Can rivals buy or copy Learning commoditises;
the learning, or only the curve helps everyone
accumulate it? equally

3 Capital conversion Does the learning harden ~ Knowledge leaks or
into durable assets? fades; nothing

compounds underneath
revenue

4 Value capture Who keeps the surplus Customers capture all
the curve creates? value (solar, airlines) —

world changed, capital
destroyed

5 Reinvestment loop Does today’s success Harvest mode; buybacks
fund the next curve? mask a flattening curve

6 Cannibalization Will management disrupt ~ Innovator’s Dilemma;

readiness itself first? protector posture (Kodak,
Nokia, Intel)
7 Next-curve awareness ‘Who wins if the rules Moat inversion; the

change tomorrow?

incumbent’s strength
becomes its liability

Variables 1-3 tell you whether an advantage is forming. Variable 4 tells you whether owners get paid for it. Variables

5-7 tell you whether it will last. The static moat checklist effectively scores only the output of 1—4 at a single moment

and is silent on 4-7 — which is precisely where durability and mispricing live.

This is the row-for-row operating version of the whole memo, and it is designed to bolt onto an existing quality framework as a cross-cutting
lens: variable 4 sharpens the *moat* read, variables 5-6 sharpen the *management and capital-allocation* read, and variable 7 sharpens the
*disruption-risk and terminal-value* read. One equation, applied under the dimensions already in use — not a replacement for them.
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Checklist — The Compounding Lens

Apply to any company in a competed market. One page. Adversarial by design.
Part A — The Seven Variables (structural test)

Strength: Weak / Moderate /
Variable Your answer Strong

Learning velocity — what is it
learning faster than anyone, and is
it proprietary?

Experience uniqueness — is the
learning embodied in cumulative
volume/data/ecosystem, or
copyable?

Capital conversion — is learning
becoming durable assets, not just
brand?

Value capture — is there a control
point that keeps the surplus, or
does it leak to customers?
Reinvestment loop — does cash
flow fund the next curve, or just
maximise current profit?
Cannibalization readiness — will
management disrupt its own
franchise first?

Next learning curve — if a
discontinuity hit today, who starts
with the advantage?

Structural verdict: strong on 1-3 but weak on 5-7 — a moat that is forming or formed but not durable — a probable
value trap. Strong on 1-3 but weak on 4 — a world-changer that may not pay owners (route through the value-capture
bridge). Weak on 1-3 but steep curve — possibly an emerging compounder the static moat lens will miss.

Part B — The Guardrail (never skip)

Guardrail Check

Competed vs protected Is this a competed market where advantage must be
re-earned, or a genuinely static asset (deposit,
monopoly, irreplicable location)? Switch the lens off
for the latter — for those, learning adds noise, not
signal.

Part C — Management Posture & Lifecycle Placement

Score management from the record, not the letter to shareholders: learner (cannibalises, funds uncertainty, reallocates
talent to the next curve) or protector (defends margin, buybacks over reinvestment, “not material”). Then place the
company on the map — Learning advantage - Learning flywheel - Capital conversion - Moat formation - Incumbent
risk - Next learning wave. If the financials say stage 3 but posture and the next-curve answer say stage 5, believe the
second set. The market prices the financials; the edge is in pricing the stage.
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Part D — The Output (Key Monitorable)

A framework earns its place only when it produces something observable. Every application must end by naming the
one metric that would prove the curve is still steep or has gone flat — the quarterly evidence that confirms or breaks
the thesis.

Output Question

Key Monitorable What quarterly, observable evidence would show
learning velocity is still accelerating — or has
flattened?

Candidate monitorables, chosen for the specific business: cost per unit - iteration/release speed - retention-cohort im-
provement - customer-acquisition efficiency - developer adoption - inference cost - yield rate - attach rate - share of
workloads won - capex productivity (incremental revenue or gross profit per unit of capex). Name the threshold that
would flip the read from “still climbing” to “coasting,” and the direction each surprise moves the thesis. A learning-
curve thesis with no monitorable is an opinion, not a trackable process.

Sources

Primary and near-primary sources preferred; secondary references cited only where they aggregate primary data.

[1] Wright, T. P., “Factors Affecting the Cost of Airplanes,” Journal of the Aeronautical Sciences, Vol. 3, No. 4
(February 1936), pp. 122-128 (DOI 10.2514/8.155) — the original paper. Finding: unit labour cost falls a constant
percentage (~15-20%) per doubling of cumulative production. Term distinction (learning vs experience curve) per
Boston Consulting Group, Perspectives on Experience (1968-72).

[2] Way, R., Ives, M., Mealy, P. & Farmer, J. D., “Empirically grounded technology forecasts and the energy
transition,” Joule, Vol. 6, No. 9 (September 2022) (Oxford INET) — solar-PV learning documented at ~20% cost de-
cline per doubling of cumulative capacity, sustained four decades; aggregated in Our World in Data, “Learning curves”
(ourworldindata.org/learning-curve). Value-capture caveat: PV module manufacturers earned poor equity returns de-
spite the steepest recorded learning curve.

[3] BloombergNEF, 2024 Lithium-Ion Battery Price Survey (published 10 December 2024) — volume-weighted
average pack price fell ~20% year-on-year to a record $115/kWh, down from ~$1,110/kWh in 2010. Academic learning-
rate estimate ~19% per doubling: Ziegler, M. S. & Trancik, J. E., “Re-examining rates of lithium-ion battery technology
improvement and cost decline,” Energy & Environmental Science (2021).

[4] Christensen, C. M., The Innovator’s Dilemma: When New Technologies Cause Great Firms to Fail, Har-
vard Business School Press (1997); and Bower, J. L. & Christensen, C. M., “Disruptive Technologies: Catching
the Wave,” Harvard Business Review, Vol. 73, No. 1 (Jan—Feb 1995), pp. 43—-53 — the founding statements of the
rational-incumbent-failure thesis.

[5] Eastman Kodak Co., voluntary Chapter 11 petition, U.S. Bankruptcy Court, Southern District of New York
(19 January 2012). Digital camera invented in-house by Steven Sasson (1975); U.S. digital-camera share fell from
~24% (2005) to ~7% (2010). Case background: Mui, C., “How Kodak Failed,” Forbes (2012).

[6] Nokia Corporation, Form 20-F Annual Report FY2008 (filed with the U.S. SEC) — global device share above
40% at the 2007-08 peak; and Nokia/Microsoft, Purchase of Devices & Services business announcement (~$7.2bn,
September 2013). Intel-iPhone foundry episode: based on publicly reported accounts attributed to Morris Chang and
Tim Cook (via Applelnsider / MacRumors, “How TSMC beat Intel to be Apple’s main chip foundry,” 2025) — treated
here as a widely reported anecdote, not a primary disclosure; the load-bearing, well-documented fact is that Intel did
not win Apple’s mobile silicon and TSMC became Apple’s foundry.

[7] Per claim: CUDA launch (2006) and ~5M registered developers (2025) — NVIDIA GTC keynote and developer-
program disclosures; installed base and data-centre positioning — NVIDIA Corporation Form 10-K (FY2025).
Share of data-centre Al accelerators (estimated >90%) — industry estimates, Counterpoint Research / TrendForce /
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Jon Peddie Research (a modelled figure, not a company disclosure). Foundry market share (~70%) and leading-node
share (~90%+) — TrendForce quarterly foundry rankings (2025); capex and fab-cost figures — TSMC Annual
Report and quarterly investor materials. Ecosystem/strategy context: SemiAnalysis; Acquired (TSMC). Share per-
centages are third-party estimates and vary by methodology; treat as directional.

Disclaimer

Not investment advice. This report is a structured thinking study produced by Lantern Labs as part of its
investment research practice. Nothing in it constitutes investment advice, a recommendation to buy or sell any security,
or an offer or solicitation to invest in any fund, vehicle, or company. It should not be relied upon as the basis for any
investment decision.

Illustrative cases only. All company examples are illustrative, used to demonstrate the application of a conceptual
framework, not to make claims about specific named organisations. References to companies such as Ford, Toyota,
Amazon, NVIDIA, TSMC, Tesla, Kodak, Nokia, and Intel are used for educational illustration only and do not constitute
research coverage, endorsement, or analysis of those companies’ securities or prospects.

Forward-looking statements. Sections discussing future technology waves, incumbent risk, and “next learning curves”
contain forward-looking, hypothetical scenarios. These reflect structured analytical exercises, not forecasts, predictions,
or investment theses. Actual outcomes will differ materially.

No warranty. Lantern Labs makes no representation or warranty, express or implied, as to the accuracy, completeness,
or fitness for purpose of the information contained in this report. The framework presented is a decision aid, not a
guarantee of outcome.

Confidentiality. This report is prepared by Lantern Labs for its clients and contacts. It is not intended for public
distribution unless explicitly authorised. Recipients should not reproduce, redistribute, or share it without prior written
consent from Lantern Labs.
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