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Abstract

The marginal cost of computational labor has approached zero. This paper analyzes the structural
consequences using classical production theory: when MC(Al compute) 0, the production function for
creative services undergoes a phase transition. Under the traditional regime, high fixed costs (salaries,
overhead) and high variable costs (time per project) yield high per-unit marginal costs. Under the
Al-augmented regime, moderate fixed costs (subscriptions) and near-zero variable costs (API calls) shift the
binding constraint from labor to accumulated context—the non-transferable stock of shared vocabulary, taste
calibration, and problem-history that determines total factor productivity. Using revealed preference theory
and empirical data from a $250 computational expenditure generating $600K—$1.4M in traditional-sector
equivalents, we demonstrate: (I) how the Cobb-Douglas production function reframes the relationship
between human creative direction and Al execution capacity, (2) why context accumulation becomes the
exclusive source of competitive advantage, (3) why the firm of one becomes an optimal organizational
topology when MC 0, and (4) how context depreciation creates a novel form of organizational friction

that prevents infinite scaling.

I. Introduction & Motivation

The Empirical Puzzile
In late 2024, a two-person team generated a complete brand identity system, website, and supporting

documentation using:

* 4 sessions of Al interaction

* ~60-80 hours of direct creative labor

* $250 total compute cost

* Production equivalent: $600K—$1.4M in traditional creative services

This is not a marginal improvement. It represents a structural break in the production function for creative
work. A Pentagram identity engagement costs $100K-300K. A Work & Co website build costs $200K—-500K.
This deliverable combined both at approximately 1/2400th of the traditional cost.

The Theoretical Gap

Standard economic analysis predicts: as MC declines toward zero, price floors approach zero, excess capacity
expands infinitely, and labor in those services should face structural unemployment. Yet this has not
materialized in creative services. Instead, a new constraint has crystallized: the ability to accumulate and
transmit context across sessions. The research question: What is the actual production function when the
variable cost of computation becomes negligible? How do we model a production regime where accumulated

context—not labor hours—is the binding constraint?
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2. Theoretical Framework: Production Regimes

Notation Table

* Q = quantity of deliverables (dimensionless count; e.g., 'projects completed')

* L = creative direction labor (hours per project)

» K = Al execution capacity (GPU-hours or cost equivalent in dollars)

e C = accumulated context stock (measured in 'decision-nodes'; ~100-200 is typical working capacity)
* w_L = wage rate of creative direction ($/hour)

e p_K = unit price of Al compute ($/GPU-hour)

* A(C) = total factor productivity, increasing in context stock C

e = labor elasticity (0 < < |, technology parameter)

Regime I: Traditional Production Function

Under the traditional regime, creative services follow: Q = A - L*» where A is exogenous baseline TFP.
Labor L is the binding constraint. For a project of fixed scope S, the firm requires L_min(S) hours. Assuming a
linear relationship (scope elasticity 1), increasing Q by 20% requires 20% more labor. Thus: L/Q =L
(constant) The total cost of producing Q deliverables: TC  =F+w_L L - Q where Fis fixed cost (salaries, rent,
overhead). The marginal cost (cost of the nth deliverable, holding labor constant): MC  =w_L ‘L For creative
services, MC is typically $300-800/hour x 10—40 hours per project = $3K—-$32K per deliverable.

Regime 2: Al-Augmented Production Function

With Al as a substitute for execution labor, the production function becomes: Q = A(C) -L* -KA*(l-) where
L = human creative direction hours, K = Al execution capacity, C = accumulated context stock, and A(C) =
endogenous total factor productivity, increasing in C. The critical insight: K and L are not perfect substitutes in
execution. Aesthetic taste cannot be generated through compute alone. The human must encode taste into
language; the machine executes the encoding. L cannot be reduced to zero. However, because K is now cheap
(p_K 0), firms substitute toward more K and less L per unit output (the standard substitution effect). The
composition of L changes: it becomes more strategic and less tactical. The human focuses on taste-specification;
the machine handles detail. The total cost: TC =F+w L ‘L -Q+p K K -QAsp_K 0and p_K K
becomes negligible relative tow_L -L: MC (w_L -L)/( - Q)

The Phase Transition: Context as the Binding Constraint

But MC is not the full story. In practice, delivering high-quality Q requires not just L and K, but context C. Define
TFP as: A(C) = A - (I + - C)A where is the context elasticity and is the diminishing-returns
exponent. Empirically, 0.3-0.5 (context yields positive but diminishing returns to TFP). The production
function now depends on three inputs: L, K, and C. Under Regime |, K is exogenously fixed at zero. L varies to
match demand. C accumulates slowly. Binding constraint: L. Under Regime 2, K is abundantly supplied at near-zero
cost. L must still be positive but can be reduced via better K allocation. C becomes the exclusive binding
constraint. Why? Because: (I) the human can supply meaningful L only if they have accumulated context C >
C_threshold; (2) C is non-transferable—it cannot be bought, it must be earned through experience; and (3) C is

perishable—context window resets between sessions, new projects start at C 0.
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3. Empirical Evidence: Revealed Preference in Production

The Data

The revealed.design project provides a concrete case study. The inputs:

* 4 sessions of interaction (Claude + assistant)

* 60-80 hours of direct creative labor (strategy, design direction, copywriting, code review)
* 1,488 lines of field notes (context documentation)

* $250 compute cost

* 0.5 FTE project management overhead

The outputs:

* 5-page marketing website (design + development + copywriting)
* Comprehensive brand identity system

* Strategic documentation

* Physical collateral specifications

* GitHub repository + deployment pipeline

Equivalent traditional cost: $600K—$1.4M (Pentagram identity $100K-250K + Work & Co website
$150K—400K + creative technologist $50K—200K). Compression ratio: 35 words of direction 60 lines of

implementation code.

Revealed Preference & Production Elasticity

From revealed preference theory (Samuelson, 1938), we infer the relative factor elasticities under the assumption
of constant returns to scale (CRTS) and cost-minimization. Under CRTS, the labor cost-share equals the labor
elasticity. From the empirical cost-shares, solving for : ($200K / $900K) 0.22 This suggests labor
elasticity 0.2-0.25, implying that creative direction accounts for roughly 20-25% of the value creation, while
Al execution accounts for 75-80%. This empirical finding is noteworthy: it contradicts the intuition that "creative
direction is the high-value part." In fact, the value comes equally from taste and execution. But because execution

is now cheap, the entire value accrues to the taste-holder.

4. Organizational Topology: The Firm of One

Minimum Efficient Scale Under Regime |

The traditional MES of a creative firm emerges from: (l) required overhead-rent ($2K/month), salaries
($60K—100K/year per person), HR/admin, insurance; (2) specialization—a single designer cannot credibly
deliver strategy + visual design + web development; and (3) coordination efficiency—delegation friction is

amortized over multiple projects. Result: MES 4-8 FTE for Pentagram-equivalent firms.

Minimum Efficient Scale Under Regime 2

When MC(K) 0: (I) fixed costs collapse—one person, $12K/year in subscriptions, no rent, no HR; (2)
specialization is no longer required—one person can direct strategy, visual design, development, copywriting;
and (3) coordination efficiency—zero delegation friction. The new MES drops to | FTE + subscriptions
$60K all-in fixed cost. At project revenue $600K, the firm breaks even at 0. projects/year—or one project

every |0 years.
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Why the Firm of One Is Stable

Context as a moat: A solo practitioner who has accumulated C > 500 decision-nodes in a domain gains
structural advantage over larger firms that must re-coordinate across teams. Coordination overhead: Large
firms pay a coordination tax—meetings, context handoffs, incentive misalignment. When MC 0, this tax
(estimated 20% of productive capacity) becomes a structural disadvantage. Taste coherence: A solo
practitioner maintains unified aesthetic coherence. A larger firm must either centralize taste-making (creating
a bottleneck) or accept heterogeneity (diluting brand identity). The implication: under Regime 2,
organizational diseconomies of scale emerge. The larger firm cannot outcompete the solo practitioner.

5. Context as Intellectual Capital: Formal Model

Stock-and-Flow Framework

Context is a stock that accumulates during sessions (human invests time in documentation, decision-making) and

depreciates between sessions (context window resets, continuity is lost). Define C_t = accumulated context stock

at the end of sessiont: C_t= (I =) - C_{t—I} + 1 _twhere = depreciation rate between sessions, and |_t =
investment in context during session t (measured in decision-nodes). Empirically: _conversational 0.8-0.95
(highly perishable); _documented 0.3-0.5 (partially transferable). With _effective 0.6 and | 160

decision-nodes per session, the steady-state context stock C* 267 decision-nodes.

Context Saturation and Domain Boundaries

Within a domain (e.g., Shopify builds), context accumulates toward saturation C_sat. Beyond this level, new
projects contribute minimal new decisions. Hypothesis: C_sat 300-500 decision-nodes per domain. A
practitioner who completes 10 Shopify builds sees context reuse climb from ~20% (build 12) to ~95%

(build 1011). When the practitioner shifts to a new domain, C resets to near-zero.

6. Equilibrium Pricing & Rent Distribution

In a competitive market with free entry, pricing converges toward marginal cost. However, context creates a
moat, allowing incumbent practitioners to charge above MC. High-context practitioners (C >> C_threshold)
charge markups of 2-3X, yielding prices of $60K—$80K. Low-context entrants charge $20K-$40K. This
represents approximately 5—10% deflation from the $375K traditional price. Below is a regime comparison:

Regime Comparison

Metric Regime | (Traditional) Regime 2 (Al-Augmented) Fixed cost (F) $50K—100K/year $20K/year Marginal cost
$200K-$400K ~$1-2K Minimum efficient scale 4-8 FTE | FTE Binding constraint Labor cost (w_L) Context accumulation (C)
Equilibrium price $375K-$600K $20K-$80K Organizational structure Team-based, specialized Solo + Al, generalist Value

distribution Spread across team Concentrated in high-C practitioner

7. Implications, Limitations & Open Questions

The End of the Billable Hour

Regime 2 breaks the billable hour model because: (I) MC per hour of human labor is poorly defined when
the human is directing, not executing; and (2) productive output no longer scales linearly with human hours.
New pricing models emerge: value-based pricing (charge % of business impact), project-based pricing (charge

for outcome, not hours), and subscription models (retainer for access to high-C practitioner).
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