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F O R E W O R D

Capital Allocation in a
Whiteboard

A team of senior engineers stands around a whiteboard. In forty-five minutes, they will

commit the organization to an infrastructure pattern that will cost between two hundred

dollars and sixty-five thousand dollars per month to operate.

Nobody in the room has a spreadsheet open. Nobody has consulted finance. Nobody has

written a business case. Nobody has calculated the total cost of ownership over the

system's expected lifespan.

If anyone in the same organization proposed a five hundred thousand dollar annual

expenditure without a business case, a cost-benefit analysis, and executive sign-off, they

would be shown the door. Yet architects make decisions of equivalent or greater

magnitude in whiteboard sessions, design documents, and Slack threads with no financial

analysis at all.

That gap is the subject of this book.

The seven essays collected here apply economic reasoning to the practice of software

architecture. The first six form a sequence that builds a single cumulative argument. The

Architecture Tax establishes the cost. Opportunity Cost measures what gets lost. The

Principal-Agent Problem explains why the wrong decisions get made. Technical Debt shows

how the consequences compound. The Cloud Commons reveals why collective over-
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consumption persists. The Sunk Cost Architecture answers the question every preceding

essay leaves open: if everyone can see the bill, why can nobody stop the spending?

The seventh essay, The Governance Trap, extends the argument one layer up. Architecture

Review Boards were built to prevent the very complexity they now manufacture. The same

misaligned incentives that operate at the keyboard operate in the boardroom. Naming

that pattern is the work of the closing essay.

Each essay stands on its own. Each gains depth from the others. Read them in order for the

cumulative argument. Read them out of order for the lens you need on Monday morning.

Hand them to your CFO when the cloud bill arrives.

The profession has operated without financial accountability for too long. These essays

aim to change that.

Chris Woodruff

Wyoming, Michigan · June 2026
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P A R T  O N E

The Economics
of Software
Architecture
Six essays. One argument. Architectural decisions are capital

allocation decisions dressed in technical language. Until the profession

treats them that way, the bill keeps growing and nobody feels

responsible.
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E S S A Y  0 1

The Architecture Tax
Why Your Technical Decisions Are Your Biggest Budget Line Item

The Whiteboard That Costs More Than Your
Office
A team of senior engineers stands around a whiteboard. They are making decisions about service

decomposition, database architecture, and deployment topology. In forty-five minutes, they will

commit the organization to an infrastructure pattern that will cost between $200 per month and

$65,000 per month to operate. Nobody in the room has a spreadsheet open. Nobody has consulted

finance. Nobody has written a business case. Nobody has calculated the total cost of ownership over

the system's expected lifespan.

This is not unusual. This is how the industry works.

If anyone in the organization proposed a $500,000 annual expenditure without a business case, a cost-

benefit analysis, and executive sign-off, they would be shown the door. Yet architects make decisions

of equivalent or greater magnitude in whiteboard sessions, design documents, and Slack threads with

no financial analysis at all.
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That gap between how organizations govern financial decisions and how they govern architectural

decisions is the subject of this essay. It is the first in a six-part series exploring the economics of

software architecture, and it begins with a claim that should make every engineering leader

uncomfortable:

Architectural decisions are the largest unmanaged cost center in most software organizations. They are

capital allocation decisions dressed in technical language.

These decisions determine infrastructure spend, team size, operational overhead, time-to-market,

and maintenance burden for years. A single whiteboard session can lock an organization into a cost

trajectory that dwarfs the salary of every person in the room. And the industry treats these choices as

purely technical, with no economic consequence.

This is not a failure of individual architects. It is a systemic failure. The profession has no standard

practice for connecting architectural choices to financial outcomes. No training. No tools. No reporting.

No accountability.

Consider the numbers. A modular monolith runs on a single server and database for roughly $200 per

month at the small-team scale. Add microservices infrastructure (API gateways, load balancers,

service mesh, distributed logging) and the bill climbs to $750 to $1,000 per month for equivalent

functionality. At enterprise scale, the gap widens further: a monolith costs around $15,000 per month;

the same capability distributed across microservices runs $40,000 to $65,000 per month when you

include platform teams and coordination overhead. That is a 3.75x to 6x cost premium, and it is only

the infrastructure line. The full cost is far larger.

◆
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The Hidden Economics of Architecture
Architecture decisions generate costs across multiple categories that organizations do not track, do

not connect to their technical root causes, and do not manage as a portfolio. Infrastructure is the one

cost category organizations can see. Everything beneath it is invisible.

Infrastructure Costs: The Visible Fraction

Even the visible costs are alarming. Enterprises will waste an estimated $44.5 billion on cloud

infrastructure in 2025 alone. Twenty-one percent of enterprise cloud spending goes to underutilized

resources. The broader waste figure, including idle resources, misconfigurations, and resources with

no clear ownership, sits between 28% and 35% of total cloud spending.

The FinOps movement has emerged to address this waste, and it has made real progress.

Organizations with mature FinOps practices reduce costs by 25% to 30% while increasing actual

usage. FinOps adoption grew 46% in 2025 as cost governance became a board-level priority.

But FinOps addresses the symptom, not the cause.

The symptom is waste in existing infrastructure. The cause is the architectural decisions that created

that infrastructure in the first place. Right-sizing instances and negotiating reserved capacity is useful

but marginal. The order-of-magnitude decisions happen upstream: when someone chooses

microservices over a monolith, Kubernetes over a managed app service, or event sourcing over simple

CRUD. Those upstream decisions determine the shape and scale of the cloud bill. FinOps teams then

spend their careers trying to reduce costs within constraints that architecture set years earlier.

Think of it as the difference between tactical and strategic cost management. FinOps is tactical: make

the best of what exists. Architecture economics is strategic: question whether it should exist at all.
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And the dysfunction runs deep. Fifty-two percent of engineering leaders cite the disconnect between

FinOps teams and developers as the primary cause of waste. Only 33% of developers have visibility

into whether their workloads are over-provisioned or under-provisioned. Seventy-one percent do not

use spot orchestration. Sixty-one percent do not rightsize instances. Fifty-eight percent do not use

reserved instances. The people making the architectural decisions have no feedback loop connecting

those decisions to their financial consequences.

The Operational Ledger: Costs That Never Appear on Invoices

Infrastructure bills are the visible tip. Beneath the surface sit the operational costs that architecture

decisions generate but that organizations rarely connect back to their architectural root cause.

The per-service tax. Every service added to an architecture requires its own CI/CD pipeline,

monitoring dashboards, alerting rules, log aggregation configuration, health checks, scaling policies,

secrets management, and network security rules. A modular monolith needs one of each. A thirty-

service microservices architecture needs thirty of each. The team is not managing one system with

thirty components. They are managing thirty systems, each demanding attention, maintenance, and

cognitive overhead from people who would rather be building features.

The coordination tax. As service count grows, coordination overhead grows faster than linearly.

Cross-service changes require synchronized deployments. API versioning becomes a negotiation

between teams. Integration testing becomes a combinatorial problem. A team tracked where their

engineering hours went for one quarter: 43% went to integration and coordination. Twenty-one

percent went to environment and tooling issues. Actual feature work accounted for less than a third of

their time. Let that number settle. Less than a third of engineering time spent on what engineers were

hired to do.

The maintenance multiplier. Software maintenance consumes 60% to 90% of total cost of ownership

over a system's lifecycle. Architecture decisions made in the first weeks or months set the

maintenance cost trajectory for years. The O'Reilly 60/60 rule captures this: 60% of lifecycle expenses

go to maintenance, and 60% of that maintenance effort goes to adding new capabilities rather than
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fixing bugs. Architecture that makes modification difficult is a continuous tax on the organization's

ability to respond to market changes. A complex distributed system does not just cost more to build. It

costs geometrically more to maintain, debug, and evolve. Gartner research finds that organizations

spend 55% to 80% of their IT budgets on maintenance versus new initiatives. Some organizations

report that 89% of their IT budgets go to keeping the lights on rather than building anything new.

The Cognitive Load Tax

The most expensive cost that architecture generates is the one that never appears on any report: the

cognitive load imposed on the humans who must understand, operate, and evolve the system.

Every over-engineered system reaches a moment when nobody can hold it in their head anymore. Not

the architect who designed it. Not the senior engineer who has been there since the beginning. From

that point forward, every change is a partial change, made by someone who does not fully understand

the implications. Bugs get introduced. Regressions slip through. The system develops mysterious

behaviors that nobody can explain. I call this the cognitive load bankruptcy threshold, and once a

team crosses it, the economics of the system change permanently.

One engineering director described a three-month cliff: it took three months before a new hire could

make a production change without hand-holding, and roughly a quarter of new hires left before

reaching that point. That is the architecture tax measured in recruiting costs, lost productivity, and

institutional knowledge drain.

Cognitive load translates directly to financial consequences that can be estimated. Extended

onboarding time: salary multiplied by months of reduced productivity. Attrition costs: recruiting spend

plus lost institutional knowledge. Incident duration: mean time to recovery extended by system

incomprehensibility. Change velocity reduction: features per quarter declining as system complexity

grows. Each of these is a calculable line item that should appear in any honest cost-benefit analysis of

architectural complexity. None of them do.
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The Evidence: Case Studies in Architecture
Economics
The abstract argument gets concrete when you look at organizations that measured their architecture

tax and then did something about it.

Amazon Prime Video: 90% Cost Reduction

Amazon Prime Video's Video Quality Analysis team built a monitoring tool using a distributed

architecture: AWS Step Functions orchestrating serverless components. The architecture was textbook

cloud-native. It was also financially ruinous.

The system hit a hard scaling limit at just 5% of expected load. Two cost drivers dominated: Step

Functions charging per state transition for every stream analyzed, and inter-component data transfer

requiring frequent reads and writes to S3. The architecture could not even reach its design capacity

before the economics made it unsustainable.

The team moved all components into a single process running on EC2/ECS. Data transfer moved from

S3 round-trips to in-process memory. Custom orchestration replaced Step Functions. The result: 90%

infrastructure cost reduction, capacity to handle thousands of streams, and improved resilience from

the simpler architecture.

Sit with that for a moment. This is Amazon's own team. They have access to the world's deepest cloud

expertise. If the people who built AWS cannot avoid the architecture tax, what chance does your team

have?

The lesson is not that serverless is bad or that distributed systems are always wrong. The lesson is that

the architectural choice carried a financial cost that nobody calculated before making the decision. A

one-page business case comparing the distributed approach against a single-process alternative

would have revealed the cost differential before a single line of code was written.
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37signals: $2 Million per Year by Doing the Math

37signals, the company behind Basecamp and HEY, paid $3.2 million per year on AWS in 2022. CTO

David Heinemeier Hansson decided to migrate off AWS onto owned hardware. The industry narrative

said the cloud was the only responsible choice. Hansson did something almost no engineering

organization does: he ran the numbers.

Cloud spending dropped from $3.2 million to $1.3 million per year: almost $2 million in annual

savings. The $700,000 investment in Dell hardware was recouped during 2023. For storage, they spent

$1.5 million on 18 petabytes of Pure Storage to replace S3, reducing operating costs from $1.3 million

per year to under $200,000 per year. Projected total savings exceed $10 million over five years. The

operations team stayed the same size.

37signals treated infrastructure as a financial decision, not a technical default. The cloud was not

wrong for their early years when workloads were unpredictable and scale was uncertain. But their

workload had become stable and predictable, and the cloud premium no longer bought them

anything they could not provide themselves. The architecture tax was the implicit assumption that

cloud-default was cost-optimal. The savings came from questioning that assumption with arithmetic.

Segment: The Human Cost of 140 Services

Segment grew to 140 microservices. Three full-time engineers spent their days keeping the

infrastructure running. Not building features. Not improving the product. Not solving customer

problems. Maintaining the machine.

After consolidation, those engineers shipped more product improvements in a single year than the

entire team had managed the previous year. The architecture tax was measurable in engineer-years of

lost productivity.
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Three engineers at $150,000 to $200,000 fully loaded cost represent $450,000 to $600,000 per year in

direct architecture tax. But the real cost was the opportunity cost: the features not built, the customers

not served, the competitive advantage not gained. (Essay 2 in this series will examine opportunity cost

in detail.)

The 42% Consolidation Wave

These are not isolated stories. According to 2025 CNCF survey data, 42% of organizations that initially

adopted microservices have consolidated at least some services back into larger deployable units.

The primary drivers: debugging complexity, operational overhead, and network latency. This is not a

handful of contrarian companies. This is nearly half the industry acknowledging that the architecture

tax was too high.

And here is the detail that turns the knife. Ninety percent of microservices teams still batch-deploy like

monoliths, releasing all services together rather than deploying independently. They are paying the

full microservices premium: the infrastructure cost, the coordination overhead, the cognitive load.

They are receiving none of the advertised benefits. They have the worst of both worlds, and most of

them do not even know it.

Service mesh adoption tells a similar story. It dropped from 18% in the third quarter of 2023 to 8% by

the third quarter of 2025. Teams adopted the technology because the architecture demanded it,

discovered that the operational cost outweighed the benefit, and quietly walked it back.
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Why Architecture Escapes Financial Scrutiny
If the architecture tax is so large and so measurable after the fact, why does it avoid the economic

analysis that organizations apply to every other major expenditure? The answer lies in four

interlocking failures.

The Language Gap

Architects speak in technical abstractions: services, events, queues, containers, orchestrators. Finance

speaks in dollars, margins, and return on investment. Neither group translates for the other. When an

architect says "we need a message queue for eventual consistency," nobody in the room asks "what

does that cost per year and what is the return on that investment?" The technical vocabulary insulates

architectural decisions from financial scrutiny by making them appear to belong in a different

category entirely.

This is not a question of intelligence. It is a question of framing. The moment you reframe "should we

use microservices?" as "should we spend 3.75x to 6x more on infrastructure, hire a platform team, and

accept that less than a third of engineering time will go to feature work?" the conversation changes.

But that reframing almost never happens because the two groups do not share a vocabulary.

The Distributed Decision Problem

No single person approves the architecture the way a CFO approves a capital expenditure.

Architectural decisions accumulate through hundreds of small choices: a library selection here, a

service boundary there, a database choice in this sprint, a caching layer in the next. Each individual

decision seems too small to warrant financial analysis. The aggregate is a multi-million-dollar

commitment that nobody authorized as a whole.
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Team A adds a service. Team B adds a message queue. Team C adds a cache layer. Each choice is

defensible in isolation. Each passes architecture review. Each has a reasonable justification in its pull

request. The cumulative effect is an architecture that costs 4x what a simpler alternative would have

cost, and nobody can point to the moment when the organization decided to spend that money.

This connects directly to what Essay 5 in this series will explore: the Tragedy of the Cloud Commons.

When costs are distributed and incremental, nobody feels the full weight of the spending.

The Absence of Architecture Cost Accounting

Organizations have sophisticated systems for tracking procurement costs, personnel costs, and cloud

infrastructure costs. They have no system for tracking the cost of architectural complexity. There is no

line item for "coordination overhead created by service decomposition." There is no metric for

"cognitive load imposed by architectural choices." There is no report that says "this quarter, we spent

$340,000 in engineer-hours maintaining architecture that a simpler design would not have required."

Until architecture has a cost accounting system, it will remain invisible to the financial controls that

govern every other category of organizational spending. You cannot manage what you do not measure.

And right now, nobody is measuring this.

The Prestige Problem

Complex architectures confer social status. The architect who designs a twelve-service event-driven

system earns more conference talks, more respect from peers, and more impressive resume entries

than the architect who ships a well-structured monolith. The incentives are misaligned in a way that is

almost perfectly designed to produce expensive architectures.

The architect's personal incentives (career advancement, intellectual stimulation, peer recognition)

are at odds with the organization's financial interests (lowest total cost of ownership for delivered

value). The game theory of this misalignment explains why smart people consistently make expensive
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architectural choices. It is not that they do not know better. It is that the system rewards complexity

and is indifferent to cost. (Essay 3, on the Principal-Agent Problem, examines this misalignment in

detail.)

◆

Toward an Architecture Tax Reduction Plan
The diagnosis is bleak. The prescription does not have to be. If the architecture tax exists because

nobody measures it, the fix starts with measurement. If it persists because nobody connects technical

decisions to financial outcomes, the fix requires building that connection into how teams make

decisions.

What follows is not a full methodology. It is a starting point: enough to demonstrate that the problem is

solvable and to give teams something they can apply on Monday morning.

The Architecture Business Case

Every architectural decision above a defined complexity threshold should require a one-page business

case. The document is simple: the proposed architecture, the simplest viable alternative, the cost

difference between them across infrastructure, operations, and cognitive load, and the specific

business justification for the additional complexity.

This is not a bureaucratic gate. It is a thinking tool. If you cannot articulate why the complex option is

worth 3.75x to 6x more than the simple option, you should not choose the complex option. The act of

writing the business case will kill many bad decisions before they are made. That is the point.

◆ ECONOMICS OF SOFTWARE ARCHITECTURE ◆

Chris Woodruff  ·  simplicity-first.dev 15



Total Cost of Architecture

Procurement has Total Cost of Ownership. Architecture needs Total Cost of Architecture (TCA). The

concept includes five categories:

Direct infrastructure costs: compute, storage, networking, and the managed services that the

architecture requires.

Operational costs: monitoring, deployment tooling, incident response, and the ongoing work of

keeping the system alive.

Coordination costs: cross-team synchronization, API versioning, integration testing, and the

meetings that distributed architectures generate.

Cognitive costs: onboarding time, incident mean-time-to-recovery extension, and change velocity

reduction as the system exceeds what humans can hold in their heads.

Opportunity costs: the features not built, the markets not entered, the competitive advantages not

gained because engineers were maintaining architecture instead of creating value.

Each component can be estimated, even if imprecisely. Imprecise estimates are infinitely better than

no estimates. A team that knows their architecture tax is "somewhere between $500,000 and $1.2

million per year" is in a radically better position than a team that has never asked the question.

The Simplicity-First Filters as Cost Controls

The three Simplicity-First filters, introduced in Software Architecture Made Simple, work as economic

instruments when you view them through a financial lens.

The 2 AM Test as operational cost predictor. Architecture that fails the 2 AM Test (can a tired,

stressed, unfamiliar engineer troubleshoot it at two in the morning?) will generate higher incident

costs, longer recovery times, and greater on-call burden. These are calculable costs that can be
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estimated before the architecture is built. If you cannot debug it at 2 AM, you will pay for that

complexity every time something goes wrong.

The Half-Rule as capital discipline. Build half of what you think you need. Treat the rest as a

hypothesis. This is venture capital thinking applied to architecture: small bets, validated by evidence,

before committing to scale. Every team has a complexity budget, and when they overbuild early, they

spend that budget on imaginary problems. The Half-Rule protects the budget for problems you know

are real.

Primary Path First as investment prioritization. Invest in the path that serves 95% of users. Put

edge cases on a budget. This is portfolio management: allocate the most resources to the highest-

value activity, not to speculative edge cases that may never materialize.

Architecture Decision Records with Cost Annotations

Many teams already use Architecture Decision Records to capture what was decided and why. The

addition is simple: a cost annotation. Estimated TCA of the chosen approach versus the simplest viable

alternative. Over time, this creates an institutional record of architectural cost decisions that can be

reviewed, learned from, and used to calibrate future estimates. It also creates accountability. When

the next whiteboard session happens, there is a record of what the last one actually cost.

◆

The Environmental Architecture Tax
The architecture tax is not only financial. It is environmental.
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Microservice architectures consume approximately 20% more CPU and 44% more energy than

monoliths performing equivalent work. IT is predicted to consume 21% of all global energy by 2030.

The internet already accounts for 3.7% of global carbon emissions, more than commercial aviation.

Every unnecessary network hop, every duplicated infrastructure component, every idle container

burns energy twenty-four hours a day.

The organizations paying the highest architecture tax in dollars are the same organizations paying the

highest architecture tax in carbon. The $44.5 billion in cloud waste projected for 2025 is not just

wasted money. It is wasted electricity generated by power plants emitting carbon into the atmosphere

to run servers that are not doing useful work.

This is the rare case where cost reduction and environmental responsibility point in the same

direction. Simplifying architecture reduces infrastructure spending and energy consumption

simultaneously. The business case and the sustainability case are the same case, measured in different

currencies.

◆

What Comes Next
This essay has argued that architectural decisions represent the largest unmanaged cost center in

most software organizations, that these costs span infrastructure, operations, coordination, cognition,

and opportunity, and that the profession lacks the tools and practices to connect technical decisions to

financial outcomes. The five essays that follow explore specific economic blind spots in detail.

Essay 2: Opportunity Cost Is the Cost Architects Never Count. The architecture tax has a hidden

twin: the cost of what you did not build. Every hour spent maintaining unnecessary complexity is an

hour not spent on features, not spent learning from users, not spent gaining competitive advantage.
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Essay 3: The Principal-Agent Problem. Architects make decisions that others pay for. Their incentives

are misaligned with the organization's interest. This essay applies principal-agent theory to explain

why smart people make expensive architectural choices.

Essay 4: Technical Debt Has an Interest Rate. The industry uses "technical debt" loosely. This essay

takes the metaphor seriously: what is the interest rate? When do minimum payments stop covering

the accrual? What does a debt ceiling look like in architectural terms?

Essay 5: The Tragedy of the Cloud Commons. When infrastructure costs are pooled, nobody feels the

weight of their individual spending. Teams over-provision because the cost is absorbed elsewhere.

This essay applies commons economics to explain why cloud bills spiral.

Essay 6: The Sunk Cost Architecture. Organizations cannot abandon failing architectural

investments because of what they have already spent. The sunk cost fallacy explains why migrations

stall, rewrites never complete, and teams keep investing in systems that everyone acknowledges have

failed.

◆

Calculate Your Own Architecture Tax

Here is a challenge to close on. Take your current monthly infrastructure bill. Estimate the percentage

that would disappear with a simpler architecture. Add the engineering hours spent on coordination

and maintenance that a simpler architecture would eliminate. Multiply by twelve months. That

number is your annual architecture tax.

If it is large enough to require CFO approval as a direct expenditure, then it is large enough to deserve

the same scrutiny as any other expenditure of that magnitude.

The profession has operated without financial accountability for too long. These essays aim to change

that.
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E S S A Y  0 2

Opportunity Cost Is
the Cost Architects
Never Count
The Invisible Cost of Building the Wrong Thing

The Sprint That Built Nothing Users Wanted
A product team finishes a six-month infrastructure project. They migrated from a modular monolith to

microservices. The deployment pipeline is elegant. The service mesh is configured. The distributed

tracing works beautifully. The architecture review board signs off. Everyone is proud.

Meanwhile, the product backlog holds 47 features requested by paying customers. Three competitors

have shipped capabilities that users have been asking for. The NPS score has dropped four points. A

key enterprise customer is evaluating alternatives because a feature they requested eleven months

ago has not shipped.
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Nobody in the organization connects these two facts. The migration was a "technical investment." The

feature backlog is a "product prioritization issue." They are treated as separate conversations in

separate meetings by separate teams. They are the same conversation.

Every architectural decision has two costs: the cost of what you built and the cost of what you did not

build. The first cost appears on invoices and dashboards. The second cost is invisible, unmeasured,

and almost always larger. Economists call it opportunity cost: the value of the best alternative you

gave up when you chose this path. In software architecture, opportunity cost is the features not

shipped, the market feedback not collected, the competitive positions not taken, and the learning not

gained because engineers were maintaining the machine instead of creating value.

The architecture tax is what you pay. Opportunity cost is what you lose. And you never see the invoice for

what you lost.

Essay 1 in this series established that architectural decisions represent the largest unmanaged cost

center in most software organizations. It quantified the direct tax: infrastructure premiums,

operational overhead, coordination costs, cognitive load. But it flagged a fifth category that it

deliberately left unexplored: opportunity cost, the cost of everything an organization did not build

because its engineers were occupied maintaining unnecessary complexity.

This essay explores that fifth category. It is the most expensive line in the ledger, and it is the one

nobody reads.

◆
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What Opportunity Cost Actually Means for
Software
Opportunity cost is the value of the next-best alternative foregone when making a choice. In

microeconomics, it is the foundation of rational decision-making. Every resource allocation decision

carries an opportunity cost. The concept only becomes useful when you can estimate both sides of the

ledger: what you chose and what you gave up.

In software, the resource being allocated is engineering time. An engineer maintaining a service mesh

is an engineer not building a feature. A team debugging distributed traces is a team not collecting user

feedback. The choice is rarely explicit. Nobody says "we are choosing service mesh maintenance over

customer feature X." But the choice is being made, implicitly, every sprint.

Architectural opportunity cost operates across three dimensions, each more damaging than the last.

Feature Velocity: What You Did Not Ship

The most obvious dimension. Every hour an engineer spends on architecture maintenance is an hour

not spent on features that users want and that generate revenue. This is directly measurable: take the

engineering hours consumed by architecture overhead, multiply by the team's average feature

delivery rate, and you get the features that could have shipped.

But raw feature count understates the problem. Features have compounding value. A feature shipped

today generates six months of user feedback, usage data, and revenue before a feature shipped in six

months even begins. The delay curve is not linear. In competitive markets, it is exponential.
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Learning Velocity: What You Did Not Discover

This is the dimension nobody measures, and it may be the most expensive. Every feature shipped is an

experiment. It generates data: do users adopt it? How do they use it? What do they ask for next? This

feedback loop is the engine of product-market fit.

When architecture overhead slows your shipping cadence from weekly to monthly, you do not lose four

features. You lose four cycles of learning. You lose the compounding effect of iterating on real user

behavior. You lose the ability to discover that your original assumption was wrong before you have

invested six months in it.

Don Reinertsen calls this the "cost of delay" and argues it is the single most important economic

quantity in product development. His research shows that when teams estimate cost of delay, their

intuitions differ by 50-to-1. People who have never calculated it have no basis for intuition about it.

Strategic Position: What You Did Not Become

The hardest dimension to quantify, but potentially the most consequential. While you were building

infrastructure, a competitor shipped the feature that defined the category. While you were migrating

databases, a market window opened and closed. While you were configuring the service mesh, a

partnership opportunity required a capability you had not built.

Strategic opportunity cost is not hypothetical. It shows up in lost deals, in customer churn attributed to

"missing features," in competitive analyses where your product is listed as "does not support" for

capabilities your team could have built but did not because they were busy with architecture.

◆
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The Evidence: Case Studies in Lost Opportunity
The abstract argument gets concrete when you look at real organizations that paid the opportunity

cost and then measured what they lost.

Segment: The Three Engineers Who Could Not Ship

Essay 1 told the cost story: Segment grew to 140 microservices. Three full-time engineers spent their

days keeping the infrastructure running. The direct cost was $450,000 to $600,000 per year in

engineer salary.

The opportunity cost dwarfs that figure. If Segment's average feature delivery rate was one significant

improvement per engineer per quarter (a conservative estimate for a data infrastructure company),

the organization lost roughly twelve product improvements per year to architecture maintenance. At a

B2B SaaS company, a single well-targeted feature can influence deal size by $50,000 to $200,000

across the customer base.

After consolidation, those engineers shipped more product improvements in a single year than the

entire team had managed the previous year. This is not just a productivity story. It is a compounding

story: each improvement generated user feedback that informed the next improvement. The team

entered a virtuous cycle that had been blocked by architecture overhead for years.

The architecture tax was $450,000 to $600,000 per year. The opportunity cost was the revenue from

twelve unshipped improvements, the feedback from twelve unrun experiments, and the competitive

position lost while three engineers kept the machine running instead of creating value. A reasonable

estimate of total opportunity cost: $2 million to $5 million per year, depending on deal sizes. That

number makes the salary cost look like rounding error.
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The McKinsey Delay Asymmetry

McKinsey's product development research found an asymmetry that should change how every

architect thinks about time. A product six months late to market earns 33% less profit over five years. A

product delivered on time but 50% over budget loses only 4% of profit. Delay is eight times more

expensive than overspend.

Read that again. Eight times. Organizations obsess over infrastructure budgets (the 4% penalty for

overspend) while ignoring delivery timelines (the 33% penalty for delay). Architecture decisions that

slow delivery are eight times more expensive than architecture decisions that cost more to run.

Architecture migrations are the primary source of self-inflicted delay in software organizations. A team

that spends six months migrating to microservices before shipping new features has imposed a six-

month delay on their entire product roadmap. Using McKinsey's ratio, that migration's opportunity

cost is approximately 33% of those delayed features' five-year profit potential.

Now apply this to the industry. If 42% of organizations have consolidated microservices (CNCF 2025),

and a significant portion spent six to eighteen months on the original migration, the aggregate

opportunity cost across the industry is staggering. These organizations delayed their product

roadmaps by months or years on architectural work that they later reversed.

Delay is eight times more expensive than overspend. And architecture migrations are the primary source

of self-inflicted delay in software organizations.

Amazon Prime Video: When Architecture Blocks the Product

Essay 1 covered the 90% cost reduction when Prime Video's VQA team consolidated from distributed

serverless to a single process. But the cost reduction is the wrong headline.

The real story is what happened next: the team could now scale to handle thousands of concurrent

streams, a capability the distributed architecture could not achieve because it hit scaling limits at 5%

of expected load. The distributed architecture was not just expensive. It was blocking the product
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from reaching its actual users.

Every day that the distributed architecture was in place, Prime Video was unable to monitor the

majority of its customer streams. That is not an infrastructure cost. That is a product failure with direct

customer experience and revenue implications. Sometimes the opportunity cost of a complex

architecture is not just slower feature delivery. It is the inability to deliver the core product at all.

37signals: What $2 Million per Year Buys When Reinvested

Essay 1 told the savings story: 37signals saved approximately $2 million per year by migrating from

cloud to owned infrastructure. DHH has been explicit about what the company does with the savings:

invest in product development and people.

The $2 million per year is not just a cost reduction. It is a reallocation from infrastructure vendors to

product capability. That funds roughly 10 to 12 additional engineers at market rates. For a company of

37signals' size (around 80 employees), reallocating $2 million from infrastructure to product

represents a roughly 15% increase in engineering capacity. That is not a marginal improvement. That

is a strategic transformation in what the organization can build and how fast it can ship.

Cloud exit is not primarily a cost story. It is an opportunity cost story. The question is not "how much do

we save?" but "what can we build with the savings?" When architectural simplification frees resources,

the real value is in what those resources create next.

The DORA Performance Gap: Velocity as Competitive Weapon

DORA's multi-year research program demonstrates that delivery performance predicts organizational

performance. Elite-performing teams deploy on demand, multiple times per day. Low performers

deploy monthly to semi-annually. The gap between elite and low performers is not 2x. It is 100x or

more in deployment frequency.
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Each deployment is a learning opportunity. A team deploying daily runs 365 experiments per year. A

team deploying monthly runs 12. The daily team has 30 times more opportunities to learn from users,

correct course, and compound their product improvements.

Architecture is the primary determinant of deployment frequency. Complex distributed systems with

cross-service dependencies create deployment bottlenecks. That is why 90% of microservices teams

batch-deploy: the architecture creates coupling that prevents independent deployment, eliminating

the primary justification for the distributed architecture in the first place. These teams are paying the

full microservices premium and receiving none of the advertised benefits.

The DORA data also shows that throughput and stability are not competing objectives. They correlate

positively. Architecture that enables fast, frequent deployment also produces fewer failures and faster

recovery. The opportunity cost of complex architecture is not just fewer deployments. It is worse

deployments.

◆

The Seven Wastes of Architectural Over-
Engineering
Lean manufacturing identified seven categories of waste and spent decades eliminating them from

factory floors. The Poppendiecks adapted these categories to software development. Applied to

architectural decisions, each waste type maps to a form of opportunity cost that organizations pay

without recognizing the source.

Partially done work. The migration that is 80% complete. The service mesh that is deployed but not

fully configured. The event-driven architecture where half the services still use synchronous calls.

Partially done architectural work is the most expensive form of inventory in software. It consumes
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ongoing maintenance effort, creates cognitive load, and delivers zero value until complete. Unlike a

half-built feature, a half-built architecture actively makes everything else harder.

Extra features. Building for 10,000 requests per second when you get 50. Adding a CQRS pattern

when reads and writes go to the same database. Implementing eventual consistency when your SLA

tolerates the latency of a single database call. Every unnecessary architectural capability consumes

the engineering time that could have built a necessary product capability.

Relearning. When architecture exceeds the team's cognitive capacity, every task requires relearning.

A new engineer joining a 140-service system spends their first months understanding the architecture

rather than contributing. Teams that have been on the project for years still discover unexpected

interactions between services. Time spent understanding the system is time not spent improving it.

Handoffs. Every service boundary is a handoff point. API versioning, contract testing, deployment

coordination, cross-team meetings. Essay 1 identified a team where 43% of engineering time went to

integration and coordination alone. Nearly half the team's capacity consumed by the architecture's

coordination demands rather than user value.

Task switching. Distributed architectures generate operational interrupts: service alerts, deployment

failures, cross-service debugging sessions. Each interrupt forces a context switch. Research

consistently shows that context switches cost 15 to 25 minutes of recovery time. For a team receiving 5

to 10 architecture-related interrupts per day, the context switching tax alone can consume 1 to 4 hours

of productive time per engineer.

Delays. Reinertsen's central insight: queues are the most important and most invisible factor in

product development. Architectural complexity creates queues everywhere. Waiting for the staging

environment. Waiting for the integration test suite. Waiting for the cross-team API review. Waiting for

the deployment window. Each queue has a cost of delay, and the costs compound.

Defects. Complex architectures create failure modes that do not exist in simpler systems. Network

partitions, eventual consistency bugs, distributed deadlocks, cascading failures. Each defect is time

spent debugging rather than building. Charles Perrow's Normal Accidents thesis applies directly: in

tightly coupled, complex systems, failure is not a bug. It is a feature of the architecture itself.
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Software architecture generates all seven wastes simultaneously, and the profession has no systematic

practice for recognizing them, let alone measuring their cumulative opportunity cost.

◆

Why Opportunity Cost Stays Invisible
If the price of lost opportunity is so large and so measurable after the fact, why does it escape

measurement before the fact? Four interlocking failures keep opportunity cost hidden.

The Accounting Blind Spot

Financial accounting captures what you spent, not what you could have earned. There is no line item

for "features we would have shipped if we had not migrated to microservices." Profit-and-loss

statements show infrastructure costs but not the revenue from unbuilt features. The measurement

system is structurally incapable of capturing opportunity cost.

The Attribution Problem

Even when a feature ships late, nobody attributes the delay to architectural complexity. The

postmortem says "the feature took longer than estimated," not "the feature took longer because our

deployment pipeline requires coordinating twelve services." Root causes get attributed to estimation

failures, scope creep, or team capacity rather than to the architecture that constrained all three.
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The Counterfactual Challenge

Opportunity cost requires reasoning about a world that did not happen. What would we have shipped

if we had stayed with a monolith? How much faster would we deploy if we had half the services? These

are counterfactuals, and humans are notoriously bad at reasoning about counterfactuals. We anchor to

what happened and struggle to imagine what could have happened differently.

The Success Theater Problem

Architectural projects produce visible, demonstrable outputs. The service mesh is running. The CI/CD

pipeline is green. The architecture diagram fills a whiteboard. These artifacts feel like progress

because they are tangible. The unshipped features are invisible. You cannot demo what you did not

build. And so the organization celebrates the architecture that prevented the features, because the

architecture is visible and the features are not.

You cannot demo what you did not build. And so the organization celebrates the architecture that

prevented the features, because the architecture is visible and the features are not.

◆

Toward an Opportunity Cost Accounting
Practice
The diagnosis is bleak. The prescription does not have to be. If opportunity cost stays invisible because

nobody measures it, the fix starts with measurement. If it persists because nobody connects

architecture to delivery delay, the fix requires building that connection into how teams make
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decisions.

The Opportunity Cost Ledger

For every sprint or iteration, record not just what the team worked on, but what the team did not work

on because of architecture overhead. Three categories:

Architecture maintenance: time spent keeping existing architecture running. Deployments,

configuration, monitoring, debugging infrastructure issues.

Architecture-imposed coordination: time spent in cross-team meetings, API reviews, integration

testing, and deployment coordination that would not exist with a simpler architecture.

Architecture-imposed delays: time blocked waiting for environments, pipelines, or approvals

created by the architecture.

Sum these categories. That total is the team's architectural opportunity cost per sprint, measured in

engineering hours. Multiply by the team's average hourly cost. Multiply by the number of sprints per

year. That is your annual opportunity cost. If architectural overhead consumes more than 30% of sprint

capacity, trigger a review.

The Cost of Delay Calculation

Before committing to any architectural initiative (migration, new infrastructure, platform work),

estimate the cost of delay for the product work it displaces. Three questions:

What features will this architectural work delay? Identify the specific roadmap items that will not be

started or completed because engineering capacity is allocated to architecture.

What is the revenue impact of delaying those features? Monthly revenue for revenue-generating

features. Customer retention value for churn-reducing features. Deal-closing value for enterprise-

requested features.
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What is the learning impact of delaying those features? Number of feedback cycles lost. Time-to-

correction for wrong assumptions.

The total is the cost of delay for the architectural initiative. Compare it to the expected benefit. If the

cost of delay exceeds the benefit, the initiative destroys value even if the architecture it produces is

technically sound.

The Simplicity-First Filters as Opportunity Cost Reducers

The three Simplicity-First filters, reframed through the opportunity cost lens, become economic

instruments for preserving engineering capacity.

The 2 AM Test as deployment velocity predictor. Architecture that fails the 2 AM Test creates

debugging overhead that consumes engineering time. Every hour spent on a 2 AM incident is an hour

not spent on tomorrow's feature. Simple architecture that passes the 2 AM Test minimizes operational

interrupts, maximizing the time available for value creation.

The Half-Rule as opportunity cost insurance. Build half of what you think you need. The other half is

a hedge: it preserves engineering capacity for features you have not yet imagined, for market shifts

you have not yet seen, for learning you have not yet done. The Half-Rule keeps your options open.

Primary Path First as learning accelerator. Design for the 95% use case. Ship it. Learn from it. Then

decide if the 5% edge cases warrant the complexity. This filter maximizes learning velocity by getting

the most common path into production as fast as possible, generating real data rather than

architectural speculation.

Architecture Decision Records with Opportunity Cost Annotations

Extend the ADR practice introduced in Essay 1. Every Architecture Decision Record should include an

"Opportunity Cost" section that answers three questions:
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First: what will this decision delay? Specific features, capabilities, or initiatives that will be deferred

because of this architectural work.

Second: what is the estimated cost of that delay? Using the cost of delay calculation above.

Third: what is the breakeven timeline? How long until the architectural investment pays for itself in

reduced maintenance, faster delivery, or lower infrastructure cost, after accounting for the opportunity

cost incurred during the investment period?

If the breakeven timeline exceeds 18 months, the decision should require executive review. The

organization is betting that its competitive environment will remain static for that long. That is a bet

worth examining out loud.

◆

The Compounding Effect: Why Opportunity Cost
Accelerates
The most dangerous property of opportunity cost is that it does not accumulate linearly. It compounds.

Features generate feedback. Feedback improves the next feature. Improved features attract more

users. More users generate more feedback. This is a compounding cycle. When architecture overhead

breaks the cycle, the loss compounds too. Month one: you lose one feature. Month six: you have lost six

features plus five months of feedback that would have improved each subsequent feature. Month

twelve: the gap between what you have and what you could have had is enormous and widening.

The same compounding operates competitively. While your team maintains architecture, competitors

ship features. Each feature they ship that you do not creates a competitive gap. That gap attracts their

next customer, who generates their next feedback cycle, which improves their next feature. Your
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architectural overhead is not just slowing you down. It is speeding up your competitors' learning

relative to yours.

And it operates at the human level. Engineers who spend their time on architecture maintenance lose

product domain expertise. They become infrastructure specialists rather than product builders. When

the organization finally needs product velocity, the team has optimized for the wrong skill set. The

opportunity cost extends beyond unshipped features to unbuilt capabilities within the team itself.

Opportunity cost does not accumulate linearly. It compounds. Every lost cycle of learning makes the next

cycle less effective, and the gap between what you built and what you could have built widens

exponentially.

◆

What Comes Next
This essay has argued that opportunity cost is the most expensive and least measured cost of

architectural decisions. It is the feature not shipped, the feedback not collected, the competitive

position not taken, and the learning not gained. It compounds over time, and the organizations paying

the highest architecture tax are the same organizations losing the most to its invisible twin.

The natural question is: if opportunity cost is so large and so destructive, why do smart architects keep

making decisions that maximize it?

The answer lies in incentives. Architects are not optimizing for the organization's opportunity cost.

They are optimizing for their own career advancement, intellectual satisfaction, and peer recognition.

The complex architecture that creates enormous opportunity cost for the organization simultaneously

creates enormous career value for the architect. With 69% of developers staying at their position for

under two years, the person making the ten-year architectural decision will not be present when the

cost materializes.
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Essay 3, "The Principal-Agent Problem," applies principal-agent theory from economics to explain this

misalignment and proposes mechanism design solutions that redirect incentives toward simplicity.

Where this essay showed the cost, the next essay explains who is creating it and why.

◆

Calculate Your Own Opportunity Cost
Here is a challenge to close on, paralleling the calculation from Essay 1.

Look at your team's last three sprints. Count the hours spent on architecture maintenance,

architecture-imposed coordination, and architecture-imposed delays. Multiply by the number of

sprints per year to annualize. Multiply by your team's average fully loaded hourly cost. That is the

annual opportunity cost of your architectural decisions.

Now ask: what could you have built with that time? What features are sitting in the backlog that your

customers are waiting for? What competitive positions are you not taking? What feedback are you not

collecting?

The architecture tax is what you pay. Opportunity cost is what you lose. And what you lose is always

more than what you pay.

◆
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E S S A Y  0 3

The Principal-Agent
Problem
Why Architects Optimize for Their Careers, Not Your Codebase

The Kubernetes Migration That Built a Career
A senior architect proposes migrating the company's modular monolith to Kubernetes. The proposal is

articulate, well-researched, and references three conference talks. It takes six months and four

engineers to implement. The deployment pipeline is now sophisticated. The YAML files fill a

repository. The monitoring dashboards are impressive.

Eight months after the migration completes, the architect leaves for a new position. The LinkedIn

announcement reads: "Led enterprise Kubernetes migration, reducing deployment friction and

enabling cloud-native development at scale." The new role pays 40% more. The architect's

conference talk about the migration is accepted at a major industry event.

Back at the original company, three engineers now spend their time maintaining the Kubernetes

infrastructure. The team that could once deploy by pushing to main now navigates a maze of

manifests, helm charts, and cluster configurations. When something breaks at 2 AM, the on-call
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engineer stares at pod logs from services they barely understand. The architect who designed the

system is unreachable. They are presenting at a conference.

This is not a story about a bad architect. This is a story about rational behavior in a system with

misaligned incentives. The architect made a decision that was optimal for their career and suboptimal

for the organization. They were not malicious. They were responding to the incentive structure that the

industry has built: complex architectures advance careers, simple architectures do not.

Economics has a name for this pattern. When one party (the agent) makes decisions on behalf of

another party (the principal), and their interests diverge, you get the principal-agent problem. In

software, architects are agents. Organizations are principals. And the incentive gap between them

explains more about why systems are over-engineered than any technical argument ever could.

The architect who builds a complex system and leaves has made a rational economic decision. The

irrationality is in the system that rewarded them for it.

Essay 1 in this series quantified the architecture tax: infrastructure premiums, operational overhead,

coordination costs, cognitive load. Essay 2 measured the opportunity cost: the features not shipped,

the learning not gained, the competitive positions not taken. Both essays ended with the same

question: if these costs are so large, why do smart architects keep creating them?

This essay answers that question. The answer is not technical. It is economic.

◆

The Economics of Misaligned Incentives
In 1976, Michael Jensen and William Meckling published "Theory of the Firm," one of the most cited

papers in the history of economics. Their central insight: whenever one party (the principal) delegates

decision-making authority to another party (the agent), the agent will maximize their own utility, not
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the principal's. This divergence is not a bug in human nature. It is the predictable consequence of

information asymmetry and misaligned incentives.

Jensen and Meckling identified three types of agency costs that principals bear. Monitoring costs are

what the principal spends to observe and constrain the agent's behavior. In software, this includes

architecture review boards, code reviews, design documents, and technical governance processes.

Bonding costs are what the agent spends to assure the principal they will act in the principal's interest:

documentation, ADRs, test coverage, compliance artifacts. Residual loss is the remaining gap between

the agent's decisions and the decisions that would maximize the principal's value. In software, this is

the difference between the architecture an organization needs and the architecture an architect

builds. It is the largest of the three costs and the one nobody measures.

Software architecture creates an unusually severe principal-agent problem for three reasons that

compound each other.

Information Asymmetry

Technical decisions create monopolies of knowledge. When an architect proposes event sourcing with

CQRS, the business stakeholders who approve the budget cannot independently evaluate whether

this complexity is warranted. They lack the technical vocabulary to challenge it, the expertise to

propose alternatives, and the time to develop either. The architect controls both the recommendation

and the information required to evaluate it. This is the equivalent of asking your surgeon whether you

need surgery.

Time Horizon Mismatch

Architects design systems they will not maintain. Sixty-nine percent of software developers have been

at their current position for under two years. Average tenure at Google is 1.1 years. At Uber, 1.8 years.

At Dropbox, 2.1 years. The person making a ten-year architectural decision will likely be gone within
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twenty-four months. The organization bears the maintenance cost for the system's entire lifespan. The

architect bears none of it. This is moral hazard in its purest form: the agent takes risks because the

principal bears the consequences.

Unobservable Quality

Architectural quality is invisible at decision time. A simpler design that delivers the same business

value is indistinguishable from an insufficiently ambitious design to anyone who cannot evaluate the

technical tradeoffs. This creates adverse selection: architects who build simple systems risk being

perceived as lacking sophistication, while architects who build complex systems are perceived as

tackling hard problems. The market cannot tell the difference between necessary complexity and

resume padding.

The architect controls the recommendation, the information required to evaluate it, and the narrative

about whether it succeeded. This combination does not produce decisions that serve the organization.

It produces agency costs.

◆

Resume-Driven Development: The Empirical
Evidence
The principal-agent problem in software is not theoretical speculation. It has been measured.

In 2021, Jonas Fritzsch and colleagues at the University of Stuttgart published the first empirical study

of Resume-Driven Development at ICSE, the International Conference on Software Engineering. They

surveyed 591 software professionals, including 130 in hiring roles and 558 in technical roles.
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Their findings are stark. Eighty-two percent of software professionals believe that experience with

trending technologies makes them more attractive to future employers. This is not a fringe belief. It is

an industry-wide understanding of how career advancement works. On the demand side, 60% of

hiring professionals acknowledge that technology trends influence their job advertisements.

The result is a self-reinforcing feedback loop. Hiring managers write job ads emphasizing trending

technologies because that is what attracts candidates. Candidates adopt trending technologies

because that is what job ads demand. Both sides know the game is somewhat artificial. Neither can

unilaterally stop playing it.

Fritzsch and colleagues define Resume-Driven Development as "the interaction between HR and

software professionals in the recruiting process characterized by overemphasizing numerous

trending/hyped technologies in both job advertisements and CVs, although experience with these

technologies is actually perceived as less valuable on both sides."

Read that definition carefully. Both sides perceive the emphasis on trending technologies as less

valuable than the emphasis suggests. The market has settled into an equilibrium where everyone

overstates the importance of technology novelty, everyone knows it is overstated, and nobody can

individually change the pattern. This is a textbook coordination failure, and it has direct architectural

consequences.

When 82% of your engineers believe that adopting Kubernetes, event sourcing, or microservices will

advance their careers, their technology recommendations are not purely technical judgments. They

are career optimization strategies expressed as architectural proposals.

Both sides perceive the emphasis on trending technologies as less valuable than the emphasis suggests.

The market has settled into an equilibrium where everyone overstates the importance of technology

novelty, and nobody can stop.

The RDD feedback loop creates predictable architectural distortions. Technology selection bias: teams

choose technologies that will look good on resumes rather than technologies that best solve the

business problem. Kubernetes for a startup with three developers. Microservices for an application

with one team. Event sourcing for a CRUD application. Premature adoption: teams adopt technologies
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before they need them, because waiting until the technology is necessary means missing the window

when it is novel enough to be resume-worthy. And a complexity ratchet: each technology adoption

creates a new baseline. Once you have microservices, you need a service mesh. Once you have a

service mesh, you need distributed tracing. Each layer adds resume value and organizational

complexity at the same time.

◆

The Signaling Arms Race
Resume-Driven Development is a symptom. The deeper mechanism is signaling theory. In 1973,

Michael Spence published "Job Market Signaling," demonstrating how workers use costly credentials

to signal their ability to employers. A signal works when it is positively correlated with ability and

expensive enough that less capable workers cannot easily produce it. Education works as a signal

precisely because it is costly to acquire and more costly for less capable students.

Complex architectures function as costly signals in the same way. Building a microservices

architecture signals that the architect understands distributed systems. Implementing event sourcing

signals expertise in domain modeling. Configuring a Kubernetes cluster signals cloud-native

competence. These signals are costly to produce (they consume organizational resources) and

difficult to fake (you cannot claim experience you do not have without eventually being exposed).

The problem is that Spence's model predicts an arms race. When high-ability architects signal with

complex architectures, medium-ability architects must adopt even more complex architectures to

differentiate themselves. The equilibrium ratchets upward until the cost of signaling exceeds its

benefit. But the cost is borne by the organization while the benefit accrues to the individual architect.

The arms race has no natural ceiling because the person bearing the cost has no control over the

escalation.
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Joel Spolsky identified this pattern in 2001 when he coined the term "architecture astronaut" for

practitioners who operate at such high levels of abstraction that they lose connection to the systems

they design. As Spolsky wrote: "When you go too far up, abstraction-wise, you run out of oxygen."

Architecture astronauts thrive because the signaling system rewards abstraction. Conference talks are

selected for novelty and intellectual sophistication, not for business outcomes. Blog posts about

complex distributed systems generate more engagement than blog posts about well-structured

monoliths. GitHub profiles showcasing microservices attract more recruiter attention than profiles

showcasing clean, boring CRUD applications.

Conference programs provide a natural experiment. Submit a talk titled "How We Migrated 200

Services to Kubernetes" and one titled "How We Kept Our Monolith and Shipped Faster." The first will

be accepted. The second will not. This is not because conference organizers prefer complexity. It is

because audiences select for novelty, and complexity is reliably novel while simplicity is reliably

boring. Architects who want conference-stage careers must build conference-worthy systems, which

means complex systems. Conference acceptance becomes a career asset that requires organizational

complexity as its raw material.

Conference talks are selected for novelty. Complexity is reliably novel. Simplicity is reliably boring. And so

the entire professional development circuit inadvertently incentivizes over-engineering.

The same pattern plays out in blog posts, podcast appearances, and open-source contributions. Each

channel rewards the production of complexity narratives. The entire professional development world

for software architects is, without anyone intending it, an incentive structure for over-engineering.

◆
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Vendor Capture and the Lock-In Economy
The principal-agent problem extends beyond individual architects to the vendor environment that

amplifies their incentives. Cloud vendors exploit the agency gap by creating an information

environment that systematically biases architectural decisions toward vendor-specific complexity.

Between January and July 2024, the three major cloud providers (AWS, Azure, and Google Cloud)

collectively trained 8.25 million workers in vendor-specific tools and platforms. These are not general

cloud computing programs. They are vendor-specific curricula that teach architects to solve problems

using a particular vendor's products.

AWS certifications illustrate the mechanism. The AWS Certified Solutions Architect exam tests

knowledge of AWS-specific services, not general architectural principles. An architect who invests

months preparing for this certification has acquired a skill set that is only valuable within the AWS

environment. The certification serves as a signal (it demonstrates competence and commitment), but

it signals competence in a vendor's products, not competence in architecture.

The result is predictable. Architects recommend technologies that match their certifications. AWS-

certified architects recommend AWS services. Azure-certified architects recommend Azure services.

The technology recommendation becomes inseparable from the career investment that precedes it.

This is the principal-agent problem weaponized by a third party. The organization (principal) trusts

the architect (agent) to make technology recommendations in the organization's interest. The vendor

has invested in the architect's skills, certifications, and professional identity in ways that

systematically bias the architect's recommendations toward the vendor's products. The organization

is unaware that its trusted expert has been trained and credentialed by the entity whose products the

expert recommends.

Vendor lock-in is the agency cost that principals bear and agents create. When an architect chooses a

proprietary service (AWS Step Functions instead of a standard workflow engine, Azure Cosmos DB

instead of PostgreSQL), the switching cost accrues to the organization. The architect, who will likely
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leave before the switching cost materializes, bears none of it. From the architect's perspective,

proprietary services are rational choices: they integrate more tightly, offer better documentation

within the vendor system, and provide more impressive resume lines. From the organization's

perspective, each proprietary service is a future tax that increases switching costs and reduces

bargaining power.

This is the time horizon mismatch at its most expensive. The architect's two-year decision window

incentivizes short-term integration convenience. The organization's ten-year cost window reveals the

accumulating lock-in penalty. Nobody connects these two timelines because the architect who

created the lock-in is gone when the costs materialize.

◆

Why Organizations Cannot Monitor Their Way
Out
The obvious objection: why not just watch architects more carefully? The standard response to agency

problems is monitoring. In software, architecture review boards serve this function. But they fail for

reasons that are structural, not incidental.

The Fox Guarding the Henhouse

Architecture review boards are staffed by other architects, people who share the same incentive

structures, the same signaling pressures, and the same career motivations as the architects they

review. A review board evaluating a Kubernetes migration proposal is typically composed of people

who have Kubernetes on their own resumes and who would make similar recommendations. This is

not corruption. It is shared professional culture. The reviewers and the reviewed operate within the
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same incentive system. They have internalized the same signals about what "good architecture" looks

like. Asking architects to evaluate whether an architecture is unnecessarily complex is asking them to

question the value of their own expertise and career investments.

The Counterfactual Invisibility Problem

Monitoring requires a baseline: what should the agent have done? In software architecture, the

counterfactual is invisible. If the architect built twelve microservices, nobody can prove that a modular

monolith would have been better, because the monolith was never built. The simpler alternative exists

only in theory. This asymmetry gives the complex solution a permanent advantage. The complex

solution is visible, demonstrable, and defensible. The simpler alternative is hypothetical, untested,

and easily dismissed. Any challenge to the architecture can be deflected with "you don't understand

the requirements" or "we'll need this scale eventually." These claims cannot be disproved without

building the alternative, and nobody will fund the construction of a system they have already decided

against.

The Trust Paradox

Organizations hire architects precisely because the organization lacks technical expertise. The same

expertise gap that creates the agency problem makes the agency problem invisible. A CEO who trusts

their architect to make good technical decisions has no mechanism for evaluating whether those

decisions prioritize the organization's interests or the architect's career. When the architect says "we

need Kubernetes for our deployment pipeline," the CEO has three options: trust the recommendation,

hire a second architect to evaluate it (creating a new agency problem), or develop enough technical

expertise to evaluate it independently (which defeats the purpose of hiring an architect). In practice,

CEOs trust. And trust, in the presence of misaligned incentives, is how agency costs accumulate

unchecked.
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Asking architects to evaluate whether an architecture is unnecessarily complex is asking them to

question the value of their own expertise and career investments. The monitor shares the monitored's

incentive structure.

◆

Mechanism Design Solutions: Redirecting
Incentives Toward Simplicity
If monitoring fails, the alternative is mechanism design. Sometimes called "reverse game theory,"

mechanism design starts with the desired outcome and works backward to construct rules that make

that outcome each participant's best strategy. Instead of observing behavior and trying to correct it,

mechanism design changes the incentive landscape so that the behavior you want is the behavior that

serves each player's self-interest.

Applied to software architecture, the desired outcome is that architects choose the simplest

architecture that delivers the required business value. The mechanism must make simplicity the

career-optimal choice, not just the organizationally optimal one.

ADRs with Opportunity Cost and Breakeven Annotations

Extend Architecture Decision Records to include fields that make the agency problem visible. Every

ADR should require three additional entries.

The simplest viable alternative: describe the simplest architecture that could meet the stated

requirements. This forces the architect to articulate why the proposed complexity is necessary, not just

what the proposed architecture does. The act of writing down the simpler option kills many bad
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decisions before they gain momentum.

The opportunity cost estimate: what features will this architectural work delay? What is the estimated

cost of that delay? This is the calculation from Essay 2 applied at the decision point. It makes the

invisible cost visible before the money is spent, not after.

The breakeven timeline: how long until the complex architecture pays for itself relative to the simpler

alternative? If the breakeven exceeds the architect's expected tenure, flag it. The person making the

decision will not be present when the decision's costs materialize, and the organization should know

that before approving the work.

These annotations do not prevent complex architectures. They make the tradeoffs explicit and

auditable. When an architect proposes a twelve-month migration with an eighteen-month breakeven,

the annotation makes visible that the organization is betting on the architect (or their successor)

delivering the promised benefits well after the initial investment period.

Career Advancement Tied to Business Outcomes

The single most powerful mechanism change: decouple career advancement from technology

adoption and tie it to business outcomes. Promote architects who delivered the most business value

with the least complexity, not architects who implemented the most sophisticated technology stack.

This requires measurable proxies for architectural effectiveness. Deployment frequency: how often can

the team ship? Simpler architectures enable more frequent deployment. Mean time to recovery: how

fast can the team recover from failure? Simpler architectures are faster to debug. Feature velocity:

how many user-facing capabilities shipped per quarter? This penalizes unnecessary infrastructure

work directly. Onboarding time: how long before a new engineer can contribute? Simpler architectures

have shorter onboarding curves. Maintenance ratio: what percentage of engineering time goes to

keeping the architecture running versus building new capabilities? This is a direct measure of the

architecture tax from Essay 1.
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When promotions, bonuses, and public recognition flow to the architect whose team ships the most

features with the least downtime on the simplest infrastructure, the signaling calculus inverts.

Simplicity becomes the career move. Complexity becomes the risk.

Skin in the Game

The most direct mechanism for correcting incentives: require architects to participate in the on-call

rotation for systems they design. If you specified the architecture, you carry a pager for it. This is not

punishment. It is incentive correction. An architect who knows they will debug their own system at 2

AM designs differently than an architect who will be at a different company when the system fails.

This mechanism works because it changes the architect's cost function. Without skin in the game, the

architect maximizes intellectual elegance and resume value (benefits they capture) while

externalizing operational cost (consequences the organization bears). With skin in the game,

operational cost becomes personal cost, and the calculus shifts toward simpler, more debuggable

architectures.

This is the 2 AM Test from the Simplicity-First approach, reframed as a mechanism design principle.

The 2 AM Test asks whether a tired engineer can debug the system. Skin-in-the-game policies make

the architect that tired engineer, at least some of the time.

Sunset Clauses

Every technology adoption should include a sunset clause: a date, no more than eighteen months out,

when the technology must demonstrate measurable business value or face removal. This mechanism

counteracts the complexity ratchet by requiring ongoing justification rather than one-time adoption

approval.

The sunset clause also addresses the time horizon mismatch directly. If the architect who proposed a

technology leaves before the review date, the review still happens. The organization is not stuck

defending a departed architect's choices. It evaluates the technology on its current merits, with the
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accumulated evidence of eighteen months of operation.

The Simplicity-First Filters as Incentive-Compatible Mechanisms

The three Simplicity-First filters, viewed through the mechanism design lens, are not just decision

heuristics. They are incentive-compatible mechanisms that redirect competitive instincts toward

simplicity.

The 2 AM Test makes operational cost personal. If you will debug it at 2 AM, you design it for

debuggability. The Half-Rule constrains scope in a way that is concrete and enforceable. "Build half" is

a specific instruction that limits the architect's ability to gold-plate. Primary Path First redirects

engineering effort toward the 95% case that generates business value, rather than the 5% edge case

that generates architectural sophistication.

The goal is not to monitor architects into compliance. It is to redesign the incentive structure so that

simplicity is the career-optimal choice, not just the organizationally optimal one. When the

mechanism works, you do not need the monitor.

◆

What Comes Next
This essay has argued that the principal-agent problem explains why smart architects build expensive

architectures: the incentive structure rewards complexity and penalizes simplicity. Resume-Driven

Development is a measured phenomenon, not a cynical accusation. Signaling theory explains why the

arms race persists even when both sides know it is wasteful. Vendor capture amplifies the

misalignment. And traditional monitoring fails because the monitors share the monitored's incentive

structure.
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If architects pursue their own career interests rather than organizational value (this essay), and if the

opportunity cost of their decisions compounds over time (Essay 2), then the technical debt they create

does not just accumulate linearly. It compounds. Like financial debt, technical debt has an interest

rate. And like financial debt, minimum payments eventually stop covering the accrual.

Essay 4, "Technical Debt Has an Interest Rate," takes the debt metaphor seriously with real math:

compound interest formulas applied to architectural decisions, minimum payment calculations, and

debt ceiling analysis that explains why some organizations reach a point where all engineering effort

goes to servicing existing debt and no new value can be created. The principal-agent problem is the

mechanism that generates technical debt. The interest rate is what makes the debt unsustainable.

◆

Diagnose Your Own Incentive Structure
Here is a diagnostic exercise to close on, paralleling the calculations from Essays 1 and 2.

Look at your last five major architectural decisions. For each one, ask: who proposed it? Are they still at

the company? Did the proposal include an opportunity cost estimate? Did it identify the simplest

viable alternative? Was the breakeven timeline shorter than the proposer's typical tenure?

If the answers to most of these questions are uncomfortable, you do not have a technology problem.

You have an incentive problem. And incentive problems do not respond to better architecture. They

respond to better mechanism design.

The architecture tax is what you pay. Opportunity cost is what you lose. And misaligned incentives are

why you keep paying and losing. Fix the incentives, and the architecture will follow.
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E S S A Y  0 4

Technical Debt Has
an Interest Rate
Taking the Metaphor Seriously with Real Math

The Loan Nobody Underwrote
A VP of Engineering reviews the last quarter’s output. The team shipped two features. The roadmap

promised nine. The engineers were not idle. They were busy. They spent a third of their time dealing

with maintenance on code that was never written to last. Another quarter of their hours went to

workarounds and rework caused by accumulated shortcuts. By the time the quarter ended, fewer than

half the engineering hours went to work that created value for customers.

Nobody approved this allocation. Nobody signed a loan document. The debt accumulated through

hundreds of small decisions: a shortcut to hit a deadline, a dependency nobody updated, a test suite

nobody maintained, a migration that started and never finished. Each decision was individually

rational. Collectively, they created a debt burden that now consumes the majority of the team’s

capacity.

The VP can see the symptoms. Features are late. Engineers are frustrated. The codebase is fragile.

What the VP cannot see is the interest rate, because nobody has ever calculated it.
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In 1992, Ward Cunningham coined the term “technical debt” to explain to his boss why the WyCash

portfolio management system needed refactoring. He was deliberate about the financial analogy:

“Shipping first-time code is like going into debt. A little debt speeds development so long as it is paid

back promptly with a rewrite. The danger occurs when the debt is not repaid. Every minute spent on

not-quite-right code counts as interest on that debt. Entire engineering organizations can be brought

to a standstill under the debt load.”

The industry adopted the metaphor. It did not adopt the math. Thirty-four years later, teams talk

about “technical debt” constantly and calculate it almost never. The metaphor became a vague

handwave: “we have some tech debt we should address.” Nobody asks: how much? At what interest

rate? What are the minimum payments? When does the debt become unsustainable?

Financial institutions would never operate this way. Every loan has a principal, an interest rate, a

payment schedule, and a default threshold. This essay argues that technical debt has all four. And

organizations that refuse to calculate them are running their engineering departments like someone

who never opens their credit card statements.

The industry adopted Cunningham’s metaphor and refused to do his math. We talk about “technical debt”

constantly and calculate it almost never.

Essay 1 in this series quantified the architecture tax. Essay 2 measured the opportunity cost. Essay 3

identified the principal-agent dynamics that generate the debt in the first place. This essay shows

what happens to that debt over time. The answer is not accumulation. It is compounding. And

compounding is the mechanism that turns manageable problems into organizational paralysis.

Taking the Metaphor Seriously
If technical debt is debt, then it has the same components as financial debt. Every organization

already understands these components. The problem is that nobody has mapped them to software.
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Principal: The Original Shortcut

In financial debt, principal is the amount borrowed. In technical debt, principal is the gap between

what was built and what should have been built. The shortcut taken. The test not written. The

refactoring deferred. The dependency not updated. The migration started and never finished.

Cunningham’s original formulation was narrow: principal was the gap between the team’s current

understanding and the code that reflected an earlier, less mature understanding. Martin Fowler

expanded it into a 2x2 matrix (Intentional vs. Unintentional, Prudent vs. Reckless), capturing four

distinct ways principal accumulates. Steve McConnell distinguished intentional debt (strategic

shortcuts with a repayment plan) from unintentional debt (the result of doing a poor job). For the

purposes of this argument, principal is any code artifact that increases future development cost

relative to the alternative that would have been built with sufficient time, knowledge, and discipline.

The critical insight: principal is invisible on the balance sheet. No accounting system tracks it. No

quarterly report includes it. It exists only in the experience of the engineers who work with the code

daily, which is why 63% of developers cite it as their top frustration at work while most executives

cannot put a number on it.

Interest Rate: The Velocity Tax

Interest is what you pay for carrying debt. In financial terms, it is a percentage of the principal paid per

period. In technical terms, it is the additional time every task takes because of the accumulated debt.

If a feature that should take two weeks takes three because of debt, the interest rate on that task is

50%. If every sprint loses a third of capacity to debt maintenance (the Stripe developer survey

finding), the annualized interest rate on the team’s total debt is roughly 49%, because you are paying

33 cents on every dollar of capacity, continuously. McKinsey’s finding that high-debt organizations

spend 40% more on maintenance and ship 25-50% slower suggests interest rates in the 40-100%

range for severely indebted codebases.
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The interest rate is not fixed. It increases as debt accumulates, because each new shortcut interacts

with existing shortcuts, creating compound complexity. This is the critical difference between financial

debt and technical debt. Financial interest rates are typically fixed or bounded. Technical interest

rates accelerate. A codebase with ten shortcuts has more than ten times the complexity of a codebase

with one, because shortcuts interact, creating failure modes and cognitive load that scale

superlinearly.

Carrying Cost: The Minimum Monthly Payment

Carrying cost is the periodic payment required to service the debt without reducing the principal. In

financial terms, it is the minimum monthly payment. In technical terms, it is the engineering time

consumed each sprint by maintenance, workarounds, and rework caused by existing debt.

For a team of 10 developers at $150,000 average salary, a 33% carrying cost equals $495,000 per year

in effectively wasted salary. That is the minimum payment: the cost of keeping the system running

without improving it. If the team addresses no debt and ships no features, $495,000 per year goes to

interest alone. And that figure does not include the opportunity cost (Essay 2) of the features those

developers could have built instead.

Carrying cost is the metric that should alarm executives. It is measurable: track the percentage of

sprint capacity consumed by debt-related work. It converts to dollars: multiply by team cost. And it

trends upward, because debt compounds and carrying cost increases every quarter unless principal is

actively reduced.

Default: When the Organization Stops Shipping
Financial default occurs when the borrower can no longer make minimum payments. Technical

default occurs when the codebase becomes effectively unmaintainable: changes take so long and

break so many things that the organization cannot ship at a rate sufficient to sustain the business.
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CISQ estimates the cost of poor software quality in the United States at $2.4 trillion in 2022, with

technical debt representing $1.52 trillion of that figure. The average enterprise carries $3.61 million in

technical debt. Organizations reach technical default when they can no longer respond to competitive

threats, regulatory requirements, or customer needs within commercially viable timeframes. The

symptom is the “rewrite conversation”: the moment when leadership asks whether it would be

cheaper to start over than to continue modifying the existing system. That conversation is the technical

equivalent of bankruptcy proceedings.

Financial default occurs when you can no longer make minimum payments. Technical default occurs

when all engineering effort goes to servicing existing debt and no new value can be created.

Why Technical Debt Compounds
Financial debt compounds because interest accrues on interest. Technical debt compounds through a

different but equally destructive mechanism: debt begets more debt, because workarounds create

new workarounds.

The Workaround Cascade

When a developer encounters debt, they have two choices: pay it down (refactor) or work around it

(add another shortcut). Under time pressure, which is constant, they work around it. That workaround

becomes new debt. The next developer encounters both the original debt and the workaround, and

adds a third layer. Each layer increases the cognitive load required to understand the system, which

increases the probability of the next shortcut.

This is compounding. The interest is not just the time lost to the original debt. It is the time lost to the

original debt plus the time lost to every workaround built on top of it. A codebase with one layer of

debt is manageable. A codebase with five layers of stacked workarounds is a system that nobody fully

understands and everyone is afraid to change.
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High-debt codebases typically produce two to three times more production bugs than well-

maintained systems. Each emergency fix diverts development resources from planned work and

carries premium costs from urgency and context-switching overhead. The bugs themselves are a form

of interest payment: unplanned work caused by the accumulated principal.

The Compound Interest Formula, Applied

In financial math, compound interest follows a simple formula: the accumulated amount equals the

principal multiplied by one plus the interest rate, raised to the power of the number of periods. Apply

this to an engineering team.

Start with a principal of 20% of sprint capacity consumed by debt in Year 1. Assume a 15% annual

increase in debt burden, a conservative estimate based on the workaround cascade. After Year 1: 20%.

After Year 2: 23%. After Year 3: 26.5%. After Year 5: 34.5%. After Year 7: 45.5%. After Year 10: 67%.

That trajectory takes a team from “we have some tech debt” to “we cannot ship anything meaningful”

in under a decade. At average software system lifespans, this is not a theoretical risk. It is the default

trajectory for any codebase where debt is not actively managed.

And 15% annual growth is conservative. Teams that skip tests, defer upgrades, and build on top of

unfinished migrations often see carrying costs grow at 25-30% per year. At 25% growth, the same 20%

starting debt reaches 95% in just nine years. Total organizational paralysis.

The AI Acceleration Factor

AI-assisted coding introduces a new compounding dimension. GitClear research found that code churn

(code discarded within two weeks of being written) is projected to double with AI tool adoption. MIT

professor Armando Solar-Lezama described AI coding tools as “a brand new credit card that is going to

allow us to accumulate technical debt in ways we were never able to do before.”
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The mechanism is straightforward. AI generates code faster, but it also generates debt faster. The

principal accumulates at machine speed while the interest rate remains at human speed. Teams

produce more code without proportionally more understanding of that code, creating what

researchers call “latent debt”: complexity that hides behind automation until it surfaces as

maintenance burden. The code works. Its intent and maintainability are unclear. And every line of

code that a developer does not fully understand is a line that will cost more to modify later.

AI is a brand new credit card that allows us to accumulate technical debt in ways we were never able to

do before. The principal accumulates at machine speed. The interest rate remains at human speed.

The Debt Ceiling
As carrying cost approaches 100% of engineering capacity, feature velocity approaches zero. The

organization is paying all its engineers to keep the lights on. No new value. No competitive response.

No growth. This is the debt ceiling, and it does not arrive as a sudden crash. It arrives as a gradual

suffocation.

Each quarter, the percentage of capacity consumed by debt increases by a few points. The roadmap

gets shorter. Feature estimates get longer. Thirty percent of CIOs report that more than 20% of their

technical budget allocated for new products gets diverted to fixing debt. Seventy percent of

technology leaders say technical debt is the number one cause of productivity loss. At the extreme,

organizations describe teams where 80-90% of engineering time goes to maintenance and emergency

fixes.

Then the best engineers leave. Seventy-eight percent of developers say that spending too much time

on legacy systems has a negative impact on morale. Talented developers do not stay in codebases

that frustrate them. Their departure accelerates the crisis: institutional knowledge walks out the door,

and the remaining team’s ability to navigate the debt decreases. The interest rate climbs faster. The

carrying cost jumps. The debt ceiling descends.
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When organizations hit the debt ceiling, the instinct is to rewrite. Start fresh. Clean slate. But rewrites

are themselves a form of debt: they require enormous upfront investment (principal), they carry risk of

failure (default), and they consume years of engineering capacity that produces no user value until

completion (carrying cost). The old system and the new system both demand maintenance

simultaneously, doubling the debt burden during the transition. This is the rewrite trap, and it connects

directly to Essay 6 in this series, where the sunk cost fallacy explains why these rewrites cannot be

abandoned once started, even when they are clearly failing.

The Segment case study from Essays 1 and 2 is the positive counterexample. Segment recognized its

debt ceiling approaching when three full-time engineers were spending all their time maintaining 140

microservices and zero time building product. They consolidated. Engineering velocity returned. But

Segment is the exception. Most organizations do not recognize the approaching ceiling because

nobody tracked the trajectory. The compound interest curve was never plotted.

Why Nobody Calculates It
If the math is this straightforward, why does almost nobody do it? Four reasons compound each other.

The Metaphor Became a Crutch

Cunningham’s metaphor was designed to communicate with non-technical stakeholders. It

succeeded too well. “We have some technical debt” became a catch-all that replaced quantification.

The metaphor gave teams a word for the problem without requiring them to measure it. “We have

debt” sounds like a plan is possible. “We are paying 49% annual interest on $3.6 million in

accumulated shortcuts” demands immediate action. The vague version is more comfortable. The

precise version is more useful.
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The People Who Create It Do Not Pay It

Essay 3’s argument applies directly here. The people who create technical debt (architects and

developers who leave within two years) are not the people who pay the interest (the team that inherits

the system). There is no incentive to calculate a debt you will not be present to service. Worse,

quantifying the debt would make visible the cost of past decisions, which threatens the reputation of

the people who made those decisions. Measurement is politically uncomfortable, and politically

uncomfortable measurements tend not to get funded.

Measurement Is Hard (But Not Impossible)

Technical debt lacks the clean metrics of financial debt. There is no credit score, no balance

statement, no interest rate ticker. But difficulty is not impossibility. DORA metrics track deployment

frequency, lead time, change failure rate, and mean time to recovery, all of which degrade as debt

accumulates. Sprint velocity trends over time reveal carrying cost. Bug-to-feature ratios show where

effort goes. Onboarding time reveals cognitive load. The tools exist. The will to use them does not.

The Boiling Frog

Compounding is invisible in real time. A 15% annual increase in debt burden feels like a 1.2% increase

per month. No single sprint reveals the trend. By the time the debt burden is visible in quarterly

outcomes, the compound interest has already made the problem several times larger than it was

when intervention would have been cheap. The debt ceiling arrives as a surprise because nobody

tracked the trajectory. The quarterly review shows the symptoms (missed roadmap targets, slipping

estimates, rising incident counts) without connecting them to the cause (compound interest on

unmanaged debt).
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A Debt Calculator You Can Use on Monday
Morning
This is not meant to produce a precise figure. It is meant to produce a directionally correct number

that is politically impossible to ignore. Approximate math beats no math every time.

Step 1: Measure the Carrying Cost

For three consecutive sprints, track the percentage of engineering time consumed by: maintenance of

existing systems that is not feature work, workarounds caused by known debt, rework caused by code

fragility, and emergency fixes (unplanned work). Average the three sprints. This is your carrying cost

percentage.

Now multiply by annual engineering spend. If your team costs $1.5 million per year and 33% goes to

debt service, your annual carrying cost is $495,000. That is not the total debt. That is the interest

payment. The money your organization spends each year to keep the debt from getting worse,

without making it any better.

Step 2: Estimate the Interest Rate

Compare the carrying cost percentage from the current quarter to the same quarter one year ago. If it

increased from 25% to 30%, your annual interest rate is approximately 20%. If you do not have

historical data, use the industry baseline: 15-25% annual increase for unmanaged debt. Codebases

with active test suites, maintained dependencies, and completed migrations sit at the low end.

Codebases with deferred upgrades, skipped tests, and half-finished migrations sit at the high end.
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Step 3: Project the Debt Ceiling

Using the compound interest formula, project the carrying cost forward. If your carrying cost is 30%

today with a 20% annual interest rate, it reaches 43% in two years, 52% in three years, 75% in five

years, and 90% in seven years. Ninety percent means the team ships almost nothing.

Plot these numbers on a graph. Show it to leadership. The graph is the argument. No executive will

look at a curve that shows their engineering team reaching 90% debt service in seven years and say

“this is fine.” The problem was never that leadership did not care. The problem was that nobody

showed them the curve.

Step 4: Calculate the Repayment Plan
Just as financial debt repayment requires payments that exceed the interest accrual, technical debt

reduction requires capacity allocation that exceeds the carrying cost growth rate. If carrying cost

grows at 20% annually and the team allocates 20% of sprints to debt reduction, the team is treading

water. Not improving. Not declining. Spending effort with no net change.

To reduce principal, the team must allocate more than the growth rate. The 20% sprint allocation

commonly recommended in the industry is a starting point, not a solution. Whether that allocation is

sufficient depends on the interest rate. At a 10% interest rate, 20% allocation creates progress. At a

25% interest rate, 20% allocation barely keeps pace. The only way to know is to calculate.

The Simplicity-First Filters as Debt Prevention

Repayment is necessary for existing debt. Prevention is necessary for new debt. The three Simplicity-

First filters, viewed through the debt lens, are underwriting standards for new architectural decisions.
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The 2 AM Test prevents the most expensive category of debt: the kind that creates operational

emergencies. Systems that a tired engineer cannot debug at 2 AM generate the highest-interest debt,

because every incident creates urgent, unplanned work that displaces planned debt reduction. The

Half-Rule prevents scope-driven debt. Build half of what you think you need. Validate it. Then decide

whether the second half is worth the additional principal. Primary Path First prevents speculative

debt. Design for the 95% case that generates business value. Contain the 5% edge case rather than

building infrastructure to handle it. That 5% case generates 50% of the maintenance burden in many

systems.

Prevention is always cheaper than repayment. An organization that applies these filters at decision

time accumulates less principal, pays less interest, and never approaches the debt ceiling.

The industry recommends allocating 20% of sprints to debt reduction. Whether that is sufficient depends

on the interest rate. And you cannot know the interest rate if you never calculate it.

What Comes Next
This essay has shown that technical debt compounds, that organizations rarely calculate the interest

rate, and that the debt ceiling represents a real risk of organizational paralysis. Essay 3 identified the

principal-agent dynamics that generate the debt. But there is another dimension of the problem that

neither agency theory nor compound interest fully explains: why do cloud infrastructure costs spiral

even when individual teams believe they are being responsible?

The answer is the tragedy of the commons. When infrastructure costs are pooled across an

organization, no individual team feels the weight of their provisioning decisions. Each team over-

provisions because the cost is absorbed elsewhere. The result is collective over-consumption of shared

resources: $44.5 billion in projected cloud waste for 2025. Essay 5, “The Tragedy of the Cloud

Commons,” applies Garrett Hardin’s commons economics to explain why cloud bills keep growing

while nobody seems responsible.
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Calculate Your Own Interest Rate
Here is the diagnostic exercise, paralleling the calculations from Essays 1-3.

Open a spreadsheet. Estimate the percentage of your team’s last three sprints that went to

maintenance, workarounds, rework, and emergency fixes. That is your carrying cost. Now estimate

how that percentage has changed over the past year. That is your interest rate. Now project it forward

five years using the compound formula.

If the number at Year 5 makes you uncomfortable, you do not have a planning problem. You have a

debt problem. And debt problems do not get better with time. They compound.

The architecture tax is what you pay. Opportunity cost is what you lose. Misaligned incentives are why

you keep paying and losing. And compound interest is the mechanism that turns manageable debt

into organizational crisis. Calculate the interest rate. The number is the argument.
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E S S A Y  0 5

The Tragedy of the
Cloud Commons
Why Teams Over-Provision When Somebody Else Pays the Bill

The Bill Nobody Owns
A CFO reviews the quarterly cloud bill. It is 34% over budget. Again. She asks the VP of Engineering

who is responsible. The VP points to the platform team. The platform team points to the product

teams. Each product team points to traffic spikes, new feature launches, and “necessary headroom.”

Nobody is lying. Nobody is responsible. And the bill keeps growing.

This is not a failure of discipline. It is a failure of structure.

Sixty-six percent of organizations report wasted spend from idle or underused resources. Only 30%

can accurately attribute their cloud costs to specific teams or products. Only 43% of developers have

access to real-time data on idle resources in their own infrastructure. Fifty-five percent of developers

say purchasing commitments are based on guesswork. The people making provisioning decisions

cannot see the financial consequences of those decisions. And without that feedback loop, they

provision as if cost does not exist.
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In 1968, ecologist Garrett Hardin published “The Tragedy of the Commons” in Science. His central

observation: when a shared resource has no individual cost for consumption, rational actors will

collectively over-consume it until the resource is degraded or destroyed. Each herder adds one more

sheep to the commons because the benefit (one more sheep’s worth of grazing) is private, while the

cost (degradation of the pasture) is shared among all herders. Every individual decision is rational.

The collective outcome is catastrophic.

Cloud infrastructure in most organizations operates as a commons. The platform budget is the shared

pasture. Each team is a herder. Over-provisioning is the extra sheep. The benefit of over-provisioning

(performance headroom, reduced risk of your service failing, faster scaling if traffic spikes) accrues to

the individual team. The cost (a larger cloud bill) is absorbed by the organization. Every team’s

incentive is to over-provision. And because the cost is invisible at the team level, there is no natural

feedback mechanism to counteract it.

The cloud was supposed to make infrastructure cheaper. It made infrastructure invisible. And invisible

turns out to be more expensive than cheap.

Essay 1 in this series quantified the architecture tax. Essay 2 measured the opportunity cost. Essay 3

identified the principal-agent dynamics. Essay 4 showed how technical debt compounds. This essay

shifts from the individual to the collective: why do teams collectively over-consume shared resources

even when every team believes it is behaving responsibly? The answer is commons economics. And

$44.5 billion in projected cloud waste for 2025 is the aggregate evidence.

◆
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The Commons Structure of Cloud
Infrastructure
Hardin’s model requires five conditions for a commons tragedy. All five exist in typical cloud

infrastructure.

First, a shared resource with a carrying capacity. In cloud terms, this is the platform budget or the

organization’s cloud spending tolerance. It is finite, even if the cloud itself is not. Second, multiple

actors consuming the resource. Product teams, platform teams, data teams, ML teams, each with their

own workloads and their own provisioning decisions. Third, private benefit from consumption. Over-

provisioning gives your team performance headroom, reduces the risk of your service being the one

that fails, and provides faster scaling when traffic arrives. These benefits accrue to the team that

provisions. Fourth, socialized cost of consumption. The bill goes to a central budget, not to the team

that spun up the instances. Fifth, no effective feedback mechanism connecting consumption to cost at

the actor level. Most developers cannot tell you what their team’s cloud bill is. They have never seen it.

When all five conditions are present, over-consumption is not a behavioral problem. It is a structural

inevitability. Telling teams to “be more careful with cloud spend” is the equivalent of asking Hardin’s

herders to voluntarily reduce their flocks. It fails for the same reason: the incentive structure rewards

the opposite behavior.

The Rational Over-Provisioner

Consider the calculus from an individual team lead’s perspective. You must choose between

provisioning for expected load (risk of service degradation if traffic spikes) and provisioning for peak

load plus headroom (higher cost, but your team is never the one that caused the outage). The cost of

over-provisioning is absorbed by the organization. The cost of under-provisioning is borne by you

personally: your service goes down, your on-call gets paged, your SLA is missed, your reputation

suffers. The rational choice is always to over-provision.

◆ ECONOMICS OF SOFTWARE ARCHITECTURE ◆

Chris Woodruff  ·  simplicity-first.dev 68



The data confirms the behavior. Thirty-five to forty-five percent of VMs and containers run above their

required size, contributing 8-12% excess cost. Non-production environments left running after hours

and weekends add another 4-8%. Orphaned storage artifacts (unused disks, snapshots, backups that

nobody remembers provisioning) add 3-6%. Each item was provisioned by a team that made a

rational individual decision. Nobody intended the $44.5 billion aggregate outcome.

The Elastic Pasture Problem

Unlike Hardin’s original commons, which was fixed in size, the cloud commons is elastic. When

spending increases, the organization does not run out of pasture. It gets a bigger bill. This removes the

natural crisis point that forces collective action in physical commons. The grass never disappears. The

invoice just grows. The cloud equivalent of “the pasture is barren” is “the CFO is frustrated,” which is a

weaker signal that arrives later and lands on the wrong people. By the time leadership notices the bill,

the provisioning decisions that caused it are months old and buried in thousands of Terraform files and

Kubernetes manifests.

Telling teams to “be more careful with cloud spend” is the equivalent of asking herders to voluntarily

reduce their flocks. It fails for the same reason: the incentive structure rewards the opposite behavior.

◆

Why FinOps Addresses Symptoms, Not Structure
The FinOps movement deserves credit. Organizations with mature FinOps practices reduce costs by

25-30% while increasing actual usage. FinOps adoption grew 46% in 2025. Seventy percent of large

enterprises now maintain a dedicated FinOps or cloud economics team. FinOps created the

vocabulary, the organizational roles, and the tooling to make cloud costs visible. That is a necessary

precondition for solving the commons problem.
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But FinOps operates within the architecture that already exists. It right-sizes instances, negotiates

reserved capacity, identifies idle resources, and terminates orphaned volumes. This is tactical cost

management: making the best of what has been built. It does not question whether the architecture

should have been built that way in the first place.

The order-of-magnitude decisions happen upstream, at the whiteboard: when someone chooses

microservices over a modular monolith, Kubernetes over a managed app service, or event sourcing

over a straightforward database. Those upstream decisions determine the shape and scale of the

cloud bill for years. FinOps teams then spend their careers trying to reduce costs within constraints

that architecture set long before they arrived. This is the distinction between tactical and strategic cost

management. FinOps is tactical. Architecture economics is strategic.

The disconnect is measurable. Fifty-two percent of engineering leaders cite the gap between FinOps

teams and developers as the primary cause of waste. Only 33% of developers have visibility into

whether their workloads are over-provisioned. Seventy-one percent do not use spot orchestration.

Sixty-one percent do not rightsize instances. Fifty-eight percent do not use reserved instances or

savings plans. The people writing the Terraform files and Kubernetes manifests have no feedback loop

connecting those configuration choices to their financial consequences.

The Showback Illusion

Many organizations implement showback as a first step toward cost accountability: teams see their

costs but do not pay for them. The theory is that visibility drives behavior change. The evidence is

mixed at best. Showback is sometimes called “shameback” for a reason: teams see the numbers, feel

briefly uncomfortable, and then return to the same provisioning patterns because nothing in their

incentive structure has changed. Seeing a cost you do not bear is not the same as bearing a cost you

can see. The feedback loop must connect to something the team values (their budget, their headcount

allocation, their feature velocity) to change provisioning behavior. Information without consequence is

not an incentive.
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The Four Failures of Chargeback
The most common proposed solution to the commons problem is chargeback: charge each team for

their cloud consumption directly. In theory, this closes the feedback loop. In practice, it fails at four

levels.

The Attribution Problem

Chargeback requires attributing costs to specific teams. In practice, this is extraordinarily difficult.

Cloud environments with poor tagging and ownership tracking have 40% higher waste rates. Shared

services (networking, monitoring, security, load balancers, API gateways) cannot be cleanly attributed

to a single team. Kubernetes clusters host multiple team workloads with shared node costs that defy

clean division. The attribution problem means that even organizations with chargeback models often

allocate 30-50% of their bill to a “shared infrastructure” bucket that nobody owns. The commons is

recreated inside the chargeback system.

The Gaming Problem

When costs are charged back, teams learn to game the allocation rules. They shift workloads to shared

infrastructure to avoid direct charges. They tag resources ambiguously. They schedule intensive jobs

on shared compute during off-hours. The chargeback system creates its own principal-agent problem

(a callback to Essay 3): teams become agents who manipulate the cost reporting system rather than

reducing actual consumption. The measurement system changes the behavior it is trying to measure,

but not in the direction intended.
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The Granularity Problem

Chargeback is only effective at the granularity where decisions are made. If chargeback operates at

the department level, individual team leads have no incentive to reduce their team’s consumption

because the cost is shared across the department. If chargeback operates at the team level, individual

engineers still have no skin in the game. The feedback loop must reach the person making the

provisioning decision. In most organizations, that person is a developer writing a Terraform file or a

Kubernetes manifest, and they have no idea what their configuration choices cost.

The Architecture Ceiling

The most fundamental limitation: chargeback can only reduce costs within the architecture’s

constraints. If the architecture requires 47 microservices with individual databases, API gateways, and

service mesh overhead, the minimum cost is the minimum cost of running 47 microservices. No

amount of right-sizing, reserved instances, or spot orchestration will bring a microservices bill down to

a monolith bill. The architecture is the cost floor. Chargeback operates above the floor. Architecture

economics operates on the floor itself.

The 37signals case study is the proof. They did not right-size their cloud instances. They left the cloud.

The cost floor changed from $3.2 million per year to $1.3 million per year because the architecture

changed, not because the cost management improved. The e-commerce case study from this book’s

final chapters tells the same story at a smaller scale: consolidating seven Azure services to three

reduced monthly cost from $2,800-$5,200 to $350-$600. The savings came from architectural

simplification, not from better management of the existing architecture.

Chargeback can only reduce costs within the architecture’s constraints. The architecture is the cost floor.

FinOps operates above the floor. Architecture economics operates on the floor itself.
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The Vendor Amplification Effect
Cloud vendors are the entity that profits when the commons is over-consumed. Every idle instance,

every over-provisioned VM, every orphaned volume generates revenue for the vendor. AWS, Azure, and

Google Cloud reported record revenues in 2025, with growth exceeding 25% year-over-year. The

cloud market hit $99 billion in a single quarter. This growth rate depends on continued customer

consumption growth. Over-consumption is a feature, not a bug, from the vendor’s perspective.

The amplification happens through defaults. Cloud service default configurations consistently bias

toward over-provisioning. Default instance sizes are larger than most workloads need. Default

autoscaling policies are conservative (scale up quickly, scale down slowly). Default storage tiers are

premium. Default retention policies keep data indefinitely. Each default is defensible individually

(“we default to the configuration least likely to cause a customer outage”), but collectively they create

an environment where the path of least resistance is over-consumption. A developer who accepts all

defaults provisions a system that costs 2-3x more than necessary. Changing the defaults requires

knowledge, time, and initiative that the commons structure does not reward.

Essay 3 examined how vendor certifications create architects who recommend vendor products. In the

commons context, these certified architects design cloud architectures that maximize vendor

consumption. The architect is rewarded (career advancement from sophisticated cloud architecture),

the vendor is rewarded (higher consumption), and the organization bears the cost (the inflated cloud

bill charged to the central budget). The commons structure makes this three-party misalignment

invisible, because the cost is socialized and the benefit is private.
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Governing the Commons: Mechanism Design for
Cloud Infrastructure
In 2009, Elinor Ostrom won the Nobel Prize in Economics for demonstrating that commons tragedies

are not inevitable. Communities can successfully manage shared resources without privatization or

top-down regulation, but only when the governance structure meets specific conditions. The solution

is not to eliminate the commons. It is to govern it.

Ostrom identified eight principles for successful commons management. The most relevant for cloud

infrastructure: clearly defined boundaries (who can consume and how much), rules matched to local

conditions (team-level budgets rather than organization-wide mandates), monitoring by the

participants themselves (not external auditors who arrive after the fact), graduated sanctions (small

consequences for small overruns, larger consequences for persistent over-consumption), and

accessible conflict resolution.

Team-Level Cloud Budgets with Architectural Constraints

The most direct mechanism: give each team a cloud budget that they own and that comes out of their

allocation. Not showback (seeing costs). Not chargeback (accounting costs to their department after

the fact). A fixed allocation that the team controls and that constrains their architectural choices in real

time. When the team runs a Terraform plan, the estimated cost is visible before deployment. When the

team exceeds their budget, the overage reduces their capacity for other spending.

The architectural constraint is the critical addition. The budget should be set with reference to the

simplest viable architecture for the team’s service. If a modular monolith on a managed app service

can deliver the required functionality for $500 per month, the team’s budget should reflect that

baseline, not the cost of the twelve-service Kubernetes deployment the team currently runs. The

budget becomes a forcing function for architectural simplification. The team can still choose the

complex architecture, but they bear the cost difference rather than socializing it.
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Cost Per Feature as the Unit Economic Metric

Only 43% of organizations track cloud costs at the unit level. Without unit economics, teams cannot

evaluate whether their infrastructure spending is proportional to the value they deliver. The metric

that closes the feedback loop: cost per feature shipped.

If Team A spends $40,000 per month on infrastructure and ships 4 features per quarter, their cost per

feature is $30,000. If Team B spends $4,000 per month and ships 6 features per quarter, their cost per

feature is $2,000. That 15x difference should prompt a conversation about whether Team A’s

architecture is justified. Cost per feature is not a precise metric. It is a directionally correct signal that

makes infrastructure costs visible in business terms. And directionally correct beats invisible every

time.

Architectural Simplification as the Primary Cost Lever

Right-sizing instances saves 10-15%. Negotiating reserved capacity saves 20-30%. Simplifying the

architecture saves 60-90%. The case studies are consistent across every essay in this series. Amazon

Prime Video consolidated from distributed to single-process and saved 90%. 37signals left the cloud

and saved 60%. Segment consolidated 140 microservices and freed three full-time engineers. The e-

commerce platform in Chapter 19 consolidated from seven Azure services to three and reduced

monthly costs by 85%.

The largest cost reduction in every case came from architectural simplification, not from cost

management within the existing architecture. The Simplicity-First filters applied as commons

governance tools: The 2 AM Test asks whether the architecture can be debugged without the platform

team’s help, which directly reduces shared infrastructure dependencies. The Half-Rule asks whether

half the provisioned resources would meet actual demand, which directly addresses over-

provisioning. Primary Path First asks whether the 95% case needs the infrastructure built for the 5%

case, which directly addresses speculative capacity that sits idle and costs money.
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Sunset Clauses for Cloud Resources

Every provisioned resource should have an expiration date. If a resource cannot demonstrate active

utilization at its review date, it is terminated automatically. This is the sunset clause from Essay 3

applied to infrastructure. The mechanism addresses the orphaned resource problem: a significant

portion of the $44.5 billion in cloud waste consists of resources that nobody uses and nobody has

decommissioned. The sunset clause transforms cloud provisioning from “provision and forget” to

“provision and justify.” It is not a cost reduction technique. It is a commons governance mechanism

that prevents the pasture from silently degrading.

Right-sizing saves 10-15%. Reserved instances save 20-30%. Simplifying the architecture saves 60-90%.

The biggest cost lever is not cost management. It is architecture.

◆

The Environmental Commons
Cloud waste is not just financial waste. It is energy waste and carbon waste. IT is predicted to consume

21% of all global energy by 2030. The internet already accounts for 3.7% of global carbon emissions,

more than commercial aviation. Microservices architectures consume approximately 20% more CPU

and 44% more energy than monoliths performing equivalent work.

The $44.5 billion in cloud waste represents electricity consumed by servers doing no useful work,

generating heat and carbon for nothing. Every idle instance, every over-provisioned VM, every

orphaned storage volume burns power twenty-four hours a day. The environmental commons and the

financial commons are the same commons, measured in different units. Organizations that solve the
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financial commons problem through architectural simplification reduce their carbon footprint at the

same time. This is the rare case where cost reduction and environmental responsibility point in the

same direction.

◆

What Comes Next
This essay has argued that cloud infrastructure operates as a commons where rational individual

provisioning decisions produce irrational collective outcomes. FinOps addresses the symptoms but

not the incentive structure. Chargeback fails at the attribution, gaming, granularity, and architecture-

ceiling levels. Ostrom’s governance principles, applied through team-level budgets, unit economics,

architectural simplification, and sunset clauses, offer a structural alternative.

But there is one more economic blind spot in how the industry makes architectural decisions. Even

when organizations recognize that their architecture is too expensive (Essay 1), that the opportunity

cost is enormous (Essay 2), that incentives are misaligned (Essay 3), that debt is compounding (Essay

4), and that the commons is being over-consumed (this essay), they still cannot change course. They

cannot abandon the migration that is failing. They cannot stop the rewrite that will never finish. They

cannot decommission the architecture that everyone agrees has failed.

The reason is the sunk cost fallacy. And it is the subject of the final essay in this series.
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Audit Your Own Commons
Here is the diagnostic exercise, paralleling the calculations from Essays 1-4.

Pull your organization’s cloud bill. Identify the percentage that is attributed to specific teams with

clear ownership. Identify the percentage sitting in shared, unattributed buckets. Now ask each team

lead: do they know their monthly cloud cost? Can they name their three most expensive resources? Do

they know the cost per feature they ship?

If the answers are mostly “no,” your cloud infrastructure is a commons. And commons, absent

governance, are over-consumed. Not because people are careless. Because the structure makes over-

consumption the rational choice.

The architecture tax is what you pay. Opportunity cost is what you lose. Misaligned incentives are why

you keep paying and losing. Compound interest is the mechanism that makes it unsustainable. And

the commons is the reason the bill keeps growing while nobody feels responsible. Fix the commons

governance, and the spending will follow.
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E S S A Y  0 6

The Sunk Cost
Architecture
Why Teams Can't Stop Investing in What Isn't Working

The Migration That Cannot Be Stopped
An engineering organization is eighteen months into a microservices migration. The original timeline

was twelve months. The original budget was $1.2 million. They have spent $1.8 million and the

platform team estimates eighteen more months to completion. The monolith still handles 70% of

production traffic. The new services handle 30%, with twice the incident rate. Feature velocity has

dropped 40% since the migration began because engineers are maintaining two systems at the same

time.

In any rational accounting, this is a failing investment. The migration has exceeded its budget by 50%,

will take at least three times the original timeline, and has produced measurable degradation in both

reliability and delivery speed. If this were a financial investment, the fund manager would cut losses. If

this were a construction project, the contractor would renegotiate or cancel.
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But when the VP of Engineering raises the question of stopping the migration and stabilizing the

monolith, the room goes quiet. The CTO says: “We’ve already invested $1.8 million. We can’t walk

away from that.” The director who proposed the migration says: “We’re 60% done. Stopping now

would waste everything we’ve built.” The platform team says: “If we stop, the partially migrated

system will be even harder to maintain than the original.”

Every argument references what has already been spent. None evaluates whether the future costs are

justified by the future benefits. The $1.8 million is gone regardless of the next decision. The only

question that matters is: will the next $1.8 million produce enough value to justify spending it?

Nobody in the room is asking that question.

Every argument for continuing references what has already been spent. None evaluates whether the

future costs are justified by the future benefits. This is the sunk cost fallacy operating at organizational

scale.

This is the sixth and final essay in the Economics of Software Architecture series. Essay 1 quantified the

architecture tax. Essay 2 measured the opportunity cost. Essay 3 identified the principal-agent

dynamics that generate bad decisions. Essay 4 showed how technical debt compounds. Essay 5

revealed why collective cloud over-consumption persists. This essay answers the question that every

preceding essay left open: if the costs are so visible and the losses so large, why can’t organizations

change course?

The answer is the sunk cost fallacy: the human tendency to continue an endeavor because of what has

already been invested, regardless of whether the future returns justify the future costs. In economics,

sunk costs are costs that have already been incurred and cannot be recovered. Rational decision-

making ignores sunk costs and evaluates choices based solely on future costs and future benefits. But

humans are not rational decision-makers. And organizations are composed of humans.
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The Psychology of Architectural Inertia
In 1985, Hal Arkes and Catherine Blumer published the foundational research on sunk cost effects,

demonstrating that people systematically factor irrecoverable past investments into future decisions,

even when they know, abstractly, that they should not. Daniel Kahneman, who won the 2002 Nobel

Prize in Economics, connected the bias to loss aversion: the psychological pain of losing is roughly

twice as powerful as the pleasure of an equivalent gain. Richard Thaler, who won the 2017 Nobel

Prize, formalized the sunk cost fallacy as a core feature of how humans actually make economic

decisions, as opposed to how textbooks say they should.

In software architecture, five psychological mechanisms make the sunk cost trap deeper than in most

other domains.

Loss Aversion

Canceling a $1.8 million migration does not feel like saving $1.8 million in future costs. It feels like

losing $1.8 million in past investment. The psychological accounting is asymmetric. The money

already spent registers as a loss that must be recovered, not as a cost that is gone regardless of the

next decision. And the “loss” is not just financial. It includes the reputation of the people who

proposed the migration, the credibility of the team that has been building it, and the narrative that the

organization told itself about why the migration was necessary.

Identity Fusion

When an architect spends a year designing and championing a system, their professional identity

fuses with the architecture. Abandoning the architecture feels like abandoning part of themselves.

Meta’s metaverse investment illustrates this at corporate scale: the company renamed itself around

the architectural bet, investing an estimated $70-77 billion before pivoting. The stock rose 4% on news

of the pullback. The market was relieved. The company had been trapped by its own identity. In
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engineering organizations, the director who proposed the microservices migration cannot advocate

for canceling it without undermining their own standing, their team’s work, and the professional

narrative they have built around the decision.

Escalation of Commitment

Psychologist Barry Staw’s research showed that decision-makers who are personally responsible for an

initial investment are more likely to increase their commitment when the investment goes wrong, not

less. The logic is internally consistent: if I invest more, the project might succeed, which validates my

original decision. If I stop, the project certainly fails, which confirms my original decision was wrong. In

software, this manifests as the perpetual “one more sprint” conversation. The migration needs just one

more sprint. The rewrite is almost done. The platform is about to reach feature parity. Each additional

sprint is a small bet that the cumulative investment will eventually pay off. The small bets accumulate

into enormous expenditures that nobody individually approved.

Status Quo Bias

Even when the current path is painful, it is a known quantity. The alternative (stopping the migration,

reverting to the monolith, starting a different approach) is uncertain. Status quo bias causes decision-

makers to weight the certain pain of the current path lower than the uncertain risk of an alternative,

even when the expected value of switching is higher. In architecture, this is compounded by the

partially-migrated state: the system is now a hybrid of old and new, and neither reverting nor

completing feels safe. The half-finished migration has created a condition that is worse than either the

original or the target, and the sunk cost of reaching that condition makes both forward and backward

movement feel like waste.
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Organizational Momentum

Once an architectural direction has organizational backing (budget approval, team allocation,

roadmap positioning, executive sponsor), reversing course requires overcoming social gravity. People

who approved the decision must admit they were wrong. Teams that were hired for the migration

must be reassigned. Conference talks that were submitted about the migration must be withdrawn.

The organizational infrastructure built around the architectural decision creates its own gravitational

pull. Stopping is not just a technical decision. It is a social and political one, and in many

organizations, the social costs of reversing course exceed the financial costs of continuing.

Canceling a $1.8 million migration does not feel like saving $1.8 million in future costs. It feels like losing

$1.8 million in past investment. The psychological accounting is asymmetric, and the asymmetry traps

organizations in failing architectures.

◆

The Two-System Penalty
The cruelest aspect of architectural sunk cost is the two-system penalty. When an organization is mid-

migration, it maintains both the old system and the new system. The architecture tax from Essay 1

doubles. The opportunity cost from Essay 2 intensifies because engineers are maintaining two

codebases instead of building features on one. The technical debt from Essay 4 compounds on both

systems. The cloud spend from Essay 5 covers infrastructure for both. The partially migrated state is

the most expensive state an organization can occupy. And the sunk cost fallacy is the mechanism that

keeps them there.
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This connects to the Nash Equilibrium analysis from the game theory work in this series. A system with

forty-seven microservices where every team knows the architecture is too complex but no single team

can simplify their piece without breaking contracts with the other forty-six. The coordination lock (no

team can move unilaterally) and the investment lock (the organization’s sunk cost makes

abandonment intolerable) reinforce each other, creating a trap that is stronger than either mechanism

alone.

Fred Brooks observed that the second system is always over-engineered: the team builds in every

lesson from the first system plus every feature they wished they had. In the two-system penalty, the

organization pays the operational cost of the over-engineered second system while still paying the full

maintenance cost of the first. The migration that was supposed to reduce costs has increased them.

The Standish Group’s data is relevant here: only 16-31% of IT projects are completed on time, on

budget, and with full scope. Fifty percent are challenged. Nineteen to thirty-one percent are canceled

outright. The base rate for a large architectural migration succeeding as planned is remarkably low,

and the sunk cost fallacy is what keeps the challenged projects alive long past their expiration date.

Telling an organization to “just stop the migration” is the sunk cost equivalent of telling a prisoner’s

dilemma player to “just cooperate.” It ignores the incentive structure. The CTO who approved the

migration cannot cancel it without admitting a million-dollar mistake. The director who championed

it cannot reverse course without damaging their career (a callback to Essay 3’s principal-agent

analysis: the agent’s career incentive prevents the organizationally correct decision). The engineers

who built the new services cannot see their work discarded without feeling their effort was wasted.

The game must be changed, not the players.

◆
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Organizations That Broke Free
The sunk cost trap can be escaped. But escape requires evaluating the future without reference to the

past. Three organizations demonstrate what that looks like.

37signals: Evaluating the Future, Not the Past

37signals had invested years in AWS infrastructure. Their operations were built around it. Their team

was trained on it. Their deployment pipeline assumed it. Leaving the cloud meant writing off that

accumulated investment in skills, tooling, and process. The sunk cost was real and substantial. But

David Heinemeier Hansson and the team evaluated the decision based on a single question: what will

the next five years cost on AWS versus what will the next five years cost on owned hardware? The past

investment in AWS was irrelevant to that calculation. The result: $2 million per year in savings,

projected $10 million over five years, with no increase in operational headcount. The courage was not

in the math. The math was straightforward. The courage was in ignoring the past.

Segment: Acknowledging the Architecture Was Wrong

Segment had invested years in building and maintaining 140 microservices. Each service had its own

database, its own deployment pipeline, its own monitoring. Three engineers maintained the

infrastructure full-time. The sunk cost of building those 140 services was enormous. Consolidating

meant acknowledging that the architectural direction had been wrong. It meant abandoning services

that teams had spent months building. But Segment evaluated the decision on future terms: the cost

of continuing (three engineers on permanent maintenance, $450K-$600K per year in direct costs,

millions in opportunity cost from unshipped features) versus the cost of consolidating (temporary

disruption, the emotional cost of admitting the architecture was wrong). They consolidated.

Engineering velocity returned. The sunk cost was gone regardless. The future cost was not.
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Amazon Prime Video: Replacing the Textbook

Amazon’s Prime Video team built a distributed architecture using AWS Step Functions and serverless

components. The architecture was textbook cloud-native. It was also financially ruinous, hitting a

scaling wall at 5% of expected load. The sunk cost of the distributed architecture included design

time, implementation time, and the organizational credibility invested in “cloud-native best

practices.” The team consolidated to a single-process architecture. Cost dropped 90%. Capacity

increased to handle thousands of streams. The architecture that was “correct” by industry standards

was replaced by the architecture that was correct by financial standards.

The Counter-Examples

For every 37signals and Segment, there are organizations that cannot escape the trap. The enterprise

four years into a microservices migration with no end in sight and no measurable improvement in

delivery speed. The startup that cannot pivot because its entire infrastructure was built for a market

hypothesis that proved wrong, and the founders cannot bear to abandon the technical investment. The

42% of microservices adopters who are now consolidating (CNCF 2025) represent the organizations

that have overcome the bias. Many in the remaining 58% are still trapped. Not because the math

supports continuing. Because the psychology demands it.

For every organization that escapes the sunk cost trap, there are many that stay. Not because the math

supports it. Because the psychology demands it. The $1.8 million already spent has no bearing on

whether the next $1.8 million will produce value. But it feels like it does.

◆
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Kill Criteria: Mechanism Design for
Architectural Exit
If sunk cost bias is a predictable cognitive error, organizations can design mechanisms that counteract

it. The same principle applies here that applied in Essays 3, 4, and 5: do not rely on better judgment.

Design better structures.

Pre-Commitment Kill Criteria

Before any major architectural investment begins, define the conditions under which it will be

stopped. This is the most direct mechanism for defeating sunk cost bias, because the decision to stop

is made before the emotional investment begins. Kill criteria might include: if the project exceeds

150% of budget, it is paused for executive review. If delivery speed has not improved within six

months, the approach is reconsidered. If the two-system penalty exceeds 30% of engineering capacity

for more than two quarters, the migration is suspended. These thresholds are established when the

team is still rational about the investment (before money is spent) and enforced when they are most

likely to be irrational (after money is spent).

Independent Architecture Audits

Staw’s escalation research confirms that the people who made the original decision are the people

most susceptible to sunk cost bias on that decision. An independent auditor, someone with no

involvement in the original decision and no identity investment in its success, can evaluate the

architecture on future merits without the psychological weight of past investment. This is the

Simplicity-First Complexity Audit reframed as a sunk cost countermeasure. The auditor asks one

question: given what we know today, would we make this same architectural decision again? If the

answer is no, the past investment is irrelevant to what comes next.
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The Retrospective Future Test

A decision-making technique for counteracting sunk cost bias in real time: imagine you are a new CTO

who arrived at the company yesterday. You have no history with any architectural decision. You see the

current system, the current costs, and the current velocity. Would you approve starting the migration

that is currently in progress? Would you continue funding the rewrite? Would you maintain the current

architecture? If the answer is no, the only thing keeping the project alive is the sunk cost. Not the future

value. This reframe removes the emotional attachment by removing the decision-maker’s identity

from the decision.

Sunset Clauses for Architectural Initiatives

Essay 3 introduced sunset clauses for technology adoption. Essay 5 introduced them for cloud

resources. This essay extends the mechanism to architectural initiatives: every migration, every

rewrite, every platform investment should have a scheduled review date where the initiative must

demonstrate that its future benefits justify its future costs. Past investment is explicitly excluded from

the evaluation. The sunset clause transforms “we’ve invested too much to stop” into “the next review

will tell us whether to continue.” The review date is fixed before the project starts, when the team can

still think clearly about exit conditions.

The Simplicity-First Filters as Exit Ramps

The three filters, applied retrospectively to an in-progress architectural initiative, serve as exit ramp

triggers. The 2 AM Test: is the new system easier to debug at 2 AM than the old one? If not after

eighteen months, the migration is producing complexity, not reducing it. The Half-Rule: have we built

more than half of what was planned? If so, is the half we built delivering value on its own? If the first

half has not improved anything, the second half will not either. Primary Path First: does the new

architecture serve the 95% case better than the old one? If not, the architectural investment is serving

the 5% edge case at the expense of the primary business.
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The question is not whether you can afford to stop. The question is whether you can afford to continue.

The money already spent is gone regardless. The only money that matters is the money you have not yet

spent.

◆

The Six Economic Blind Spots
This series has built a complete economic diagnosis of why software architecture is the largest

unmanaged cost center in most organizations. Six blind spots. Six economic concepts. One unified

argument.

The Architecture Tax: architectural decisions carry financial weight equivalent to major capital

expenditures, yet receive none of the financial scrutiny. The visible infrastructure cost is a fraction of

the total, which includes operational overhead, coordination burden, cognitive load, and opportunity

cost.

Opportunity Cost: every hour maintaining unnecessary complexity is an hour not shipping features, not

learning from users, not responding to competitive threats. Delay is 8x more expensive than

overspend. The opportunity cost is the largest cost category and the one nobody measures.

The Principal-Agent Problem: architects are rational agents in a system that rewards complexity. 82%

believe trending tech advances their careers. 69% leave within two years. The person making the ten-

year decision will not be present for the consequences. Mechanism design, not monitoring, is the

solution.

Technical Debt Interest Rate: technical debt compounds through workaround cascades. A 20% debt

burden at 15% annual growth reaches 45% in seven years and 67% in ten. AI accelerates principal

accumulation at machine speed. The debt ceiling is the point where all engineering effort goes to

servicing existing debt.
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The Cloud Commons: cloud infrastructure operates as a commons where the benefit of over-

provisioning is private and the cost is socialized. FinOps addresses symptoms. Chargeback fails at

attribution, gaming, granularity, and the architecture ceiling. Ostrom’s governance principles offer the

structural fix.

The Sunk Cost Architecture: even when organizations recognize all five preceding problems, they

cannot change course because of what they have already invested. Loss aversion, identity fusion,

escalation of commitment, status quo bias, and organizational momentum lock teams into failing

architectures. Pre-commitment kill criteria, independent audits, and sunset clauses are the escape

mechanisms.

◆

The Final Diagnostic
For your most significant architectural initiative, answer six questions.

What is the total cost of the architecture, including infrastructure, operations, coordination, cognitive

load, and opportunity cost? What could you have built instead with the engineering hours consumed

by this architecture? Who proposed this architecture, and are they still present to bear the

consequences? What is the carrying cost of the technical debt this architecture has created, and what

is the interest rate? How much of your cloud spend is attributed to specific teams with clear

ownership? If a new CTO arrived tomorrow with no history, would they approve continuing this

initiative?

If the answers are uncomfortable, the diagnosis is clear. And the prescription is consistent across all six

essays: make the invisible visible, make the incentives point toward simplicity, and design

mechanisms that force the right decisions rather than hoping the right people will make them.
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The profession has operated without financial accountability for too long. Architectural decisions are

capital allocation decisions dressed in technical language. They deserve the same rigor, the same

scrutiny, and the same willingness to cut losses that any other capital expenditure receives.

The architecture tax is what you pay. Opportunity cost is what you lose. Misaligned incentives are why

you keep paying and losing. Compound interest is the mechanism that makes it unsustainable. The

commons is the reason the bill keeps growing. And the sunk cost fallacy is the reason you cannot stop.

Fix the incentives. Calculate the costs. Design the mechanisms. And when the math tells you to stop,

stop.

The money you already spent is gone. The money you have not yet spent is the only money that

matters.

◆
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P A R T  T W O

The Governance
Trap
Architecture Review Boards were built to prevent the very complexity

they now manufacture. The seventh essay extends the series

argument from economics into governance, where the same

misaligned incentives operate one layer up.
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E S S A Y  0 7

The Governance Trap
How Architecture Review Boards Manufacture the Complexity They Were

Built to Prevent

The meeting starts at 10 a.m. on a Tuesday. Seven people sit around a table. The architect at the front

of the room has spent three weeks building the proposal. Forty slides. Service diagrams with fifteen

labeled boxes. A sequence diagram that took two days to draw. An event schema with six message

types. A monitoring plan referencing four separate observability tools.

The problem being solved is this: a team needs to add a reporting module to an existing application.

The data already lives in a single database. The users are internal. Peak load is forty concurrent

sessions.

The board reviews the proposal for fifty minutes. Board members ask hard questions about schema

versioning, circuit breaker configuration, and service discovery. They ask about retry budgets and

idempotency. Nobody asks whether fifteen services are necessary. Nobody asks whether the reporting

module could live inside the existing application. Nobody asks what the simplest version of this

feature would look like and why it was rejected.

The proposal passes. The board moves on to its next agenda item, satisfied that it has done its job.

Three years from now, the team maintaining that reporting system will spend more time coordinating

deployments across six services than they spend writing features. An on-call engineer will spend four

hours debugging a production incident that turns out to be a misconfigured message queue retry limit.

◆ ECONOMICS OF SOFTWARE ARCHITECTURE ◆

Chris Woodruff  ·  simplicity-first.dev 93



The original architect will have moved to a new company by then.

Nobody will trace the incident back to the conference room where it was approved.

The Board Was Built to Prevent This
Every organization that creates an Architecture Review Board has the same intention: experienced

architects reviewing proposals before they get built, catching decisions that will cost the organization

years of operational drag. The ARB is supposed to be the firewall between good intentions and

expensive outcomes.

The ARB is failing at exactly that job. And the reason it fails has nothing to do with the quality of the

people in the room.

The ARB fails because of its incentive structure. The mechanism itself, regardless of who occupies it,

produces the opposite of what it was designed to produce. And the economic logic behind that failure

is the same logic that explains why architects over-engineer in the first place.

A Second Principal-Agent Problem
The principal-agent problem, documented by Michael Jensen and William Meckling in their 1976

foundational paper on the Theory of the Firm, describes the gap between what a principal wants and

what an agent is rewarded for delivering. When those two things point in different directions, the

agent's behavior follows the incentive, not the intention.

In the context of software architecture, the original principal-agent problem works like this: the

organization (principal) wants simple, maintainable systems. The architect (agent) is rewarded for the

sophistication of their proposals, the breadth of their technical vocabulary, and the impressiveness of
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their conference talk subjects. The incentive and the outcome point in opposite directions, so

architects build for careers rather than operations.

The ARB is the mechanism that was supposed to close that gap. Experienced reviewers would catch

proposals that build for career value rather than operational value. The organization would get what it

actually needed.

The problem is that ARB members are also agents. They have their own principals, their own incentive

structures, and their own career calculations. And those calculations, when you trace them honestly,

produce a board that rewards the same behavior the architect was already rewarded for producing.

The nested structure looks like this. The organization (with the principal at the top) wants simple

systems. The ARB (agent of the organization, and principal to the architect) is supposed to enforce that

want. The architect (agent of the ARB) submits proposals designed to survive review. At every layer of

this structure, the signal that travels most clearly is: sophistication is the currency of legitimacy. The

board cannot prove its value by approving a straightforward solution. The architect cannot prove their

competence by proposing one.

Michael Spence's 1973 paper on job market signaling explains why this arms race persists even when

both sides can see it. Costly signals are valuable precisely because they are costly. A proposal with

fifteen service diagrams, detailed failure mode analysis, and a comprehensive operational runbook

took weeks to produce. That cost is the signal. A Razor Pages application with a single database

cannot produce the same volume of documentation. The simpler solution appears less considered,

not less correct.

Fritzsch and colleagues documented this empirically in their 2021 ICSE study of Resume-Driven

Development, surveying 591 software professionals. Architects select technologies for career

positioning. The ARB is the audience for that positioning. The board exists to catch the behavior, but

the board members are performing the same behavior one level up.
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Three Ways the ARB Makes Things Worse
These are not edge cases or failures of individual boards. They are structural outcomes of the incentive

design.

The sophistication heuristic

Board members cannot evaluate every proposal from first principles. They manage cognitive load by

using patterns as proxies. A proposal with detailed service decomposition, explicit failure modes, and

a monitoring plan signals that the architect thought carefully about the problem.

A proposal with one application and a database signals that the architect did not try hard enough.

This heuristic is understandable and completely backward. The hardest architectural decision in any

system is the decision to keep things simple. Simplicity requires confidence and a willingness to be

questioned. Complexity provides cover. A board member who sees a complex proposal has twenty

things to ask about. A board member who sees a simple proposal has to argue for its rejection on first

principles, which is a much harder intellectual position to defend in a room full of peers.

The board cannot prove its worth by approving a straightforward solution. It can only prove its worth by

interrogating a distributed system. So the incentive selects for complexity before a single vote is cast.

The rejection cost asymmetry

Approving a complex proposal that fails later costs the board nothing directly. The failure lands on

implementation teams. The post-mortem blames the technology choice, the migration plan and the

team capacity. The ARB's approval is buried in a slide deck nobody reads during the incident.
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Rejecting a proposal that would have succeeded creates immediate, visible cost. The project is

delayed. The architect is frustrated. The business partner who needed the feature is told to wait three

more months while the architect revises. The board is blamed for obstruction.

Daniel Kahneman and Amos Tversky's work on loss aversion shows that losses feel roughly twice as

significant as equivalent gains. Applied to an ARB member's decision calculus: the loss from a bad

rejection is immediate and attributed. The loss from a bad approval is delayed and diffuse. Rational

board members facing this asymmetry approve more than they should. They ask harder questions

than they need to and still vote yes.

The approval is not a failure of rigor. It is the rational response to an asymmetric cost structure.

Homogeneous reviewer bias

ARBs are built from the most senior architects that an organization has. Senior architects reached

seniority by mastering the patterns that were valued when they were mid-career. In most

organizations built in the last fifteen years, that means distributed systems, event-driven architectures,

and service decomposition at scale. The board is not neutral on complexity. The board was promoted

because of its complexity.

When a simple proposal arrives for review, board members experience a kind of professional

dissonance. They have spent careers learning patterns that the proposal does not use. The patterns it

does use are the ones they mastered a decade ago and left behind. Validating the simple solution

means accepting that the patterns they moved past are still the right answer for many problems.

Asking a distributed systems architect to approve a monolith is asking them to validate a career path

they did not choose. Most boards will not make that argument out loud. They will find technical

objections instead. The result looks like a rigorous review. It is professional self-protection dressed up

as governance.
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The Gap in the Review
The proposals that reach an ARB are not a representative sample of architectural decisions. They are

the decisions that architects chose to submit. And architects, operating under the sophistication

heuristic, pre-filter for proposals that will receive board engagement.

What the ARB never sees: the decision to add a message queue rather than a database table. The

decision to split a service that did not require splitting. The decision to adopt a new observability tool

when the existing one was adequate. The decision to build a custom configuration service when

environment variables would have worked.

These are the decisions that accumulate into what the first essay in this series, called the Architecture

Tax: the recurring cost that organizations pay every year for complexity that was chosen rather than

required. The ARB reviews individual proposals and misses the portfolio. Each proposal looks

defensible in isolation. The combined effect looks like an accident.

The board's scope is structurally limited to proposals sophisticated enough to merit formal review. The

decisions that most need governance are the ones made in backlogs and team discussions, well

before any presentation reaches a conference room.

Who Gets to Sit on the Board
ARB membership is typically a career honor, not a role with defined accountability. Board members

are rewarded for the quality of their scrutiny, not the quality of the systems that result from their

approvals.

There is no feedback loop connecting a board member's approval record to the operational health of

the systems they approved. The board member who asked hard questions about eventual consistency

in a proposal five years ago has no connection, in any formal sense, to the three-hour incident that the
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system caused last quarter. The questions looked rigorous. The outcome was not their problem.

The third essay in this series argued that architects who design systems should be on-call for the

systems they design, because skin in the game changes the cost function. The same logic applies to

governance. If ARB members were accountable for the operational cost of the systems they approved,

they would review for operational cost. The board member who approved a fourteen-service

architecture would feel that decision when the on-call rotation calls at 2 a.m.

The standard ARB model does not include that accountability. So the board pursues legible rigor

rather than operational outcome.

The Redesigned ARB
The goal is not to abolish governance. Architectural oversight exists for good reasons: catch decisions

that will hurt the organization, prevent local choices made at the expense of the whole, and give

teams a body of expertise they can consult before committing to expensive choices.

The goal is to redesign the incentive structure so that simplicity becomes the path of least resistance

for both proposers and reviewers. The board should produce good outcomes because the mechanism

rewards good outcomes, not because individual board members are unusually disciplined.

Require the simplest alternative in every submission

Every proposal submitted to an ARB must include a documented simplest alternative: the minimum

system that would meet the stated requirements. The board evaluates both. The complex proposal

must demonstrate, in writing, that the additional cost and complexity are justified by specific

requirements that the simple alternative cannot meet.
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This shifts the burden of proof. The current default is that complexity is approved if no reviewer

actively contests it. The new default is that complexity must justify itself against a simpler baseline.

The architect who wants to build fourteen services has to argue, in front of the board, why the one-

service alternative would fail. That is a much harder argument than simply presenting the complex

system as the obvious choice. Many architects, forced to make that argument in writing before the

meeting, will simplify their proposals before they submit.

Add a Total Cost of Architecture calculation to every proposal

The first essay in this series introduced the Total Cost of Architecture: the operational overhead,

maintenance burden, onboarding cost, monitoring requirements, and complexity budget that a

system consumes over its lifetime. Board members cannot vote to approve without acknowledging

the TCA. The cost must be on the slide, not buried in an appendix.

When the board sees that a fourteen-service architecture costs the organization an estimated

$180,000 per year in operational overhead plus six months of additional onboarding time for every

new engineer, the question changes from "is this technically correct?" to "is this worth what it costs?"

Many proposals will not survive that question. That is the intended outcome.

Apply the 2 AM Test as a formal board standard

The Simplicity-First 2 AM Test asks one question: could an on-call engineer debug this system at 2 a.m.

without the help of the architect who built it? If the answer is no, the system is operationally fragile

regardless of its technical sophistication.

The board should ask this question out loud, on the record, for every proposal. The architect must

answer it. A board that cannot get an honest yes to the 2 AM Test should not approve the proposal. This

converts an abstract principle into a repeatable, enforceable standard that does not depend on any

individual board member's judgment.
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Build an outcome accountability loop

Board members who approve proposals should be assigned to a twelve-month operational review.

The review examines incident frequency, time-to-debug for real incidents, engineer onboarding time,

and operational cost compared to the TCA estimate in the original proposal. Board members who

consistently approve systems with high incident rates and slow resolution times receive that data.

Board members who approve systems that operate well receive recognition for it.

This is not a punitive mechanism. It is a feedback loop that does not currently exist. When board

members can see the connection between their approval record and operational outcomes, their

review criteria will shift. The questions they ask will change. The sophistication heuristic will compete

with operational evidence. That competition is the point.

Apply the Half-Rule to proposals

The Half-Rule, one of the three Simplicity-First filters, asks whether you can build half of what you think

you need and still deliver real value. Applied at the ARB level: if a reviewer can identify a version of the

proposal that delivers the core value at half the complexity, the proposal returns to the architect with a

requirement to justify the second half. What specific business need makes the additional complexity

necessary? If no answer exists in concrete business terms, the scope reduces.

This mechanism does not require the board to become simplicity advocates. It only requires them to

ask a structural question. The justification burden falls on the architect, where it belongs.

◆ ECONOMICS OF SOFTWARE ARCHITECTURE ◆

Chris Woodruff  ·  simplicity-first.dev 101



What to Do Before the Mechanism Changes
The incentive structures described in this essay are real, and they will not change because one essay

named them. If you present to an ARB today, you are operating inside a system that currently rewards

the behavior that produces bad outcomes.

Bring the simple alternative yourself, before the board asks for it. Present it first. Show that you

considered it seriously and explain, in business terms, why it falls short. This pre-empts the

sophistication heuristic by demonstrating rigor toward simplicity. The board cannot penalize you for

showing that you thought carefully about the simplest path and chose a more complex one because

the requirements demanded it.

Quantify the complexity cost in your proposal. Put the TCA estimate on a slide. Show the operational

overhead, the monitoring requirements and the onboarding time. When a board member has to

acknowledge $200,000 per year in operational costs to approve your proposal, they are on record with

that number. That changes how they vote and how they will review similar proposals in the future.

Ask the 2 AM Test in the room. Out loud. Ask it of your own proposal before the board asks it of you:

"Could an on-call engineer debug this system at 2 a.m. without my help?" Answer honestly. If the

answer is no, say what would have to change for the answer to be yes and whether those changes are

part of the proposal.

If you run an ARB or have the authority to change how it operates, the three most impactful changes

require no board composition changes and no policy overhaul. Require the simplest alternative

documentation on every submission. Add TCA calculations to the approval checklist. Schedule twelve-

month outcome reviews for every proposal that passes.

None of these changes requires the board to have different opinions. All of them change what the

board is rewarded for. That distinction matters.
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The Principal-Agent Problem Does Not Stop Here
The third essay in this series argued that the principal-agent problem explains why smart architects

build expensive systems: the incentive structure rewards complexity and penalizes simplicity, so

architects build for careers rather than operations.

The ARB was supposed to be the answer to that argument. Experienced governance, above the level of

the individual architect, reviews decisions before they become permanent.

The ARB is not the answer. It is another instance of the same problem, one level up. The board

members are also agents. They face the same signaling pressures, the same asymmetric cost

structure, and the same absence of accountability for long-term outcomes.

The Complexity Trap does not require villains. It only requires rational actors responding to

misaligned incentives. The architect who presents a complex system is rational. The board member

who approves it is rational. The organization that charters the board and trusts it to solve a problem

the board was never equipped to solve is operating on a structural misunderstanding.

Fix the mechanism. The right people are already in the room.

◆ ECONOMICS OF SOFTWARE ARCHITECTURE ◆

Chris Woodruff  ·  simplicity-first.dev 103



A B O U T  T H E  A U T H O R

Chris Woodruff
Chris “Woody” Woodruff has been building software since before the first dot-com boom, with a
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A B O U T  S I M P L I C I T Y - F I R S T

Kill the Bloat.
Simplicity-First is a movement for developers, architects, and engineering leaders who believe

software should be clear, maintainable, and built for humans, not for résumés. The Simplicity-First

philosophy advocates for clear and efficient solutions that eliminate unnecessary complexity,

using practical design and sharp engineering practices to equip teams to prioritize simplicity in

their projects.

The work rests on three filters for evaluating every architectural decision:

01

The 2 AM Test
Could a developer

understand, troubleshoot,

and resolve a production

issue in this system at 2 AM,

under stress, with limited

support?

02

The Half-Rule
Are we building only what we

know we need? Build half of

what you think you need.

Treat the rest as a hypothesis

to be tested.

03

Primary Path First
Are we designing for the 95%

case or getting distracted by

edge cases? Make the 80%

path boring, resilient, and fast

to understand.

Next Steps
If this book sharpened your view of where the architecture tax shows up in your organization, three

concrete next steps are available.
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We refuse architectures that require heroics. We don’t ship features we cannot support in

production. We consider debuggability and operability first-class requirements. We keep it

simple, keep it clean, and don’t let the bloat win.

Take the Architecture Assessment. A short diagnostic that maps your current architecture

against the three filters and the five categories of architecture tax. simplicity-

first.dev/ArchAssessment

◆

Read the manifesto. The Simplicity-First Manifesto puts the principles behind these essays in

their fullest form. simplicity-first.dev/manifesto

◆

Get notified when the book ships. Software Architecture Made Simple, the full-length book that

grew out of these essays, ships in 2026. One email, no fluff.

◆
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Kill the Bloat.


