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Artificial Intelligence: First-Order Fears,
Second-Order Opportunities

The Missing Half of the Al Debate

Introduction

There are few irrefutable truths in investing. Prudent capital allocation, however, is almost always at the heart of
success. Companies, industries, and countries that invest in high-return opportunities, while others hesitate,
consistently outperform.

The Winners & Warnings series examines these dynamics in real time, identifying the conditions that shape
tomorrow’s leaders. Guided by the Capital Allocation Framework (CAF), we assess not only what companies
do, but when and why. By tracking industry investment levels and returns on capital, we aim to capture the
inflection points where leadership changes.

Artificial intelligence may represent such a shift. While most of the current debate centers on labor
displacement and task automation, this framing only captures the first phase of technological change. History
suggests the more consequential - and profitable - phase typically arrives later.

When a fundamental constraint collapses, infrastructure is built. When companies reorganize their central
processes around infrastructure innovation, durable wealth is created.

First-Order and Second-Order Innovation

First-order innovation removes friction. It builds rail lines, wires the grid, lays fiber, and installs the compute
cluster. First-order innovation is capital intensive, volatile, often accompanied by overinvestment and,
consequently, financial stress.

Second-order innovation is more subtle, but historically more powerful. Second-order innovation involves the
reorganization of workflows and capital deployment around the newly relaxed constraint. While infrastructure
innovation and build-out changes what is possible, complementary capital deployment in workflow solutions
determines who captures the value.

Across historical waves of innovation, market leadership emerges not merely via owning infrastructure but by
redesigning systems around it.
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Key Historical Examples:

Railroads: The Collapse of Distance

The railroad expansion of the nineteenth century required extraordinary capital expenditure. Construction was
financed heavily with debt. When traffic volumes failed to justify the aggressive build-out, financial instability
followed. The Panic of 1873 reflected the risks inherent in infrastructure overextension.

Yet, while the public focused on speculation and bankruptcies, railroads removed a previously binding
constraint: the cost of distance. Freight rates declined dramatically in subsequent years, falling by nearly 90
percent between the turn of the nineteenth and twentieth centuries.

Real Railroad Freight Cost Per Ton-Mile (2001 Dollars), 1890-2000

$0.18

~87% Real Cost Decline (1890-2000)

$0.02
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Source: Historical Statistics of the United States; Bureau of Transportation Statistics; Glaeser & Kohlhase (2003). Chart recreated by
Vaughan Nelson.

As transportation costs fell, the economic deterrent of distance greatly diminished.

Yet, the most durable wealth creation did not accrue solely to the railroad operators. It emerged during the
second phase, as industries reorganized operations around this newfound scale. Regional producers evolved
into national brands. Catalog retailers like Montgomery Ward and Sears developed business models otherwise
impossible in a fragmented geography. Consumer goods firms expanded distribution and consolidated brand



power. Railroads did not merely lower freight costs; they changed the scale and connectivity of the
marketplace.

Electrification: The Productivity Paradox

Electrification followed a similar pattern, but its economic impact unfolded differently. In the early twentieth
century, massive investment in generation plants and transmission systems delivered electric power across
industrial economies. Puzzlingly, early gains were only modest- giving rise to what later became known as the
productivity paradox.

As economic historian Paul David documented in The Dynamo and the Computer (1990), manufacturers
initially replaced steam engines with electric motors, while preserving legacy factory layouts. Production
systems remained structured around the logic of a steam powered facility. The infrastructure had changed, but
organizational design had not.

Only after factories were redesigned - decentralizing machinery, reorganizing workflows, and utilizing the new
innovations - did productivity accelerate. The economic transformation was not driven solely by cheaper
energy, but rather by reorganization of systems around it: second-order innovation. Constraint removal
catalyzed the change; organizational redesign compounded its benefit.

The Internet: Infrastructure and Platform Formation

In the 1990s, telecommunications firms invested vast sums into fiber cable, switching equipment, and data
centers preparing for the internet boom. Estimates suggest hundreds of billions - potentially trillions worldwide -
were committed during this initial build out phase. As we now know, much of this capital was later written down
to zero. The “Dot-Com Collapse” is another reminder of the inherent risks of infrastructure overinvestment.

Importantly, the more significant transformation occurred during the second phase when firms reorganized
around the initial innovation. The long-term economic impact of the internet did not reside in fiber alone.

One way to quantify the second-order impact is through value creation. Since the commercialization of the
internet, numerous tech firms have grown to exceed $100 billion in market capitalization. Amazon, Alphabet
Inc., Meta Platforms, Tencent, Alibaba Group, and Netflix collectively currently represent more than $9 trillion in
market value. These companies did not build fiber; they rebuilt operations and logistics around the innovation of
digital distribution. The second order value creation ultimately dwarfed the infrastructure cost preceding it. It
wasn’t a bust, it was a delayed, second-order reward.

Artificial Intelligence: The Reorganization of Experimentation

Al is in its own infrastructure phase. Data centers are expanding rapidly, semiconductor capacity is increasing,
and hyperscale cloud providers are committing tens of billions of dollars to computational capacity and energy
infrastructure. As in prior cycles, questions have emerged about overbuild and public concern is focused
heavily on automation and labor displacement. Yet as we've discussed, automation may represent only the first-
order effect.

Artificial intelligence reduces the cost of generating ideas, testing hypotheses, and deploying improvements at
scale- the cost of experimentation. Like prior waves, infrastructure alone will not guarantee productivity.
Infrastructure investment must be matched by capital deployment in other areas.



Firms that simply layer Al tools atop legacy processes may indeed realize incremental efficiencies. However,
durable gains will likely require a restructured approach to data architecture, production environments, and
organizational redesign around continuous learning systems.

Some industrial companies are already experimenting with “Al factories;” operations that embed artificial
intelligence throughout the production process. Such innovation requires additional capital expenditure in
software, robotics, sensors, energy systems, and workforce retraining. If history is a guide, artificial intelligence
will follow a familiar sequence: The first phase installs infrastructure. The second phase focuses on reorganizing
workflows around a newly relaxed constraint. Firms that allocate capital to rebuilding systems- rather than
merely automating tasks- will likely define the next era of market leadership.

Conclusion

There is a missing half to the Al debate: the question is not whether artificial intelligence will eliminate tasks. It
will. The question is whether companies will allocate capital to realize the optimized solutions.

Constraint collapse alone will not determine the winners. The decisive factor is the combination of innovation
with a complementary investment in structural redesign. Railroads enabled national scale, but only after
companies modified distribution practices to capture it. Electrification improved productivity, but only after
factories were reengineered. The internet enabled global marketing, but only after companies optimized their
advertising and logistics around this newfound digital scale.

Al will likely follow a similar path. However, the crucial signals will not be found in the first-order earnings calls
discussing automation, but rather in the second-order capital allocation investment decisions. Are firms
investing in expansion rather than merely cutting labor? Are they increasing expenditures in data architecture
and systems integration? Are they redesigning workflows to capitalize on continuous learning systems? Are
regulatory and energy frameworks enabling experimentation at scale or are they constraining it?

Second-order innovation is not accidental. It is financed.

The next era of market leadership will unlikely be defined by early adoption alone, but by disciplined capital
allocation aligned with organizational redesign.
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