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You Solved the
Coding Problem.

Now You Have
a Specification
Problem.

A framework for matching specification
velocity to Al-accelerated production
before the gap compounds.
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Executive Summary

The next competitive moat in enterprise software is not the Al tools
you deploy. Those are available to everyone. It is the structured con-
text that governs what those tools produce. That context, captured as
living specifications and accumulated as institutional memory, is a
strategic asset that compounds with every decision recorded, every
specification connected, and every quarter invested. Organizations
that start building it now create an advantage that competitors can-
not replicate without an equivalent time investment. The longer they
wait, the wider the gap, and the harder it is to close.

Most large enterprises are not building it. They are doing the opposite.

You have deployed Al coding assistants to thousands of developers.
Code is being written faster than ever. But ROI metrics are flat, defect
rates are climbing, and leadership is asking what comes next. The
problem is not the tool. The problem is that your organization has
dramatically accelerated its capacity to produce code without equally
accelerating its capacity to specify what should be built, why it should
be built, and within what constraints. When Al generates code at ma-
chine speed from ambiguous requirements, you do not get produc-
tivity. You get technical debt at machine speed.

This whitepaper presents a specification-first framework for structur-
ing Al coding adoption so it creates compounding value rather than
compounding risk. It includes a self-diagnostic, a maturity model with
concrete actions at each level, a financial services scenario illustrat-
ing the operational risk of unstructured Al coding, and a 30/90/180-
day roadmap from pilot to structured capability.
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Self-Diagnostic: Five Signs
Your Al Coding Adoption Needs

Structure

Before diving into the framework, take two minutes to assess where
your organization stands. If three or more of these signs are present,
you are likely accumulating hidden risk behind a productivity dash-

board that looks healthy.

#  Signal Diagnostic Question

1

N

w

Adoption is broad but shallow. Developers
use Al for autocomplete and boilerplate.
No team has changed how it specifies,
reviews, or delivers software.

Every team uses Al differently. No shared
standards for context, prompting, quality
review, or governance. You get faster in
silos but not smarter as a whole.

Code quality is flat or declining despite
velocity gains. Sprint output is up, but de-
fect escape rates, code churn, and review
cycle times are not improving at the same
rate.

You cannot trace a deployed feature back
to a business decision. Answering “why
was this built this way?” requires archae-
ology across Jira, Confluence, Slack, and
meeting notes.

Security findings are outpacing your
AppSec team. Al-generated code pro-
duces a volume of findings that exceeds
review capacity. The backlog grows. Risk
accumulates without visibility.

Can you name one team that has fun-
damentally changed its delivery process
because of Al rather than simply speeding
up existing processes?

If a developer moves from Team Ato Team
B, do they encounter a completely differ-
ent Al-assisted workflow?

Are your defect escape rates and time-to-
resolve metrics improving at the same rate
as your velocity metrics?

Pick any feature deployed last quarter.
Can you produce the business rationale,
key trade-offs, and decision-makers in
under five minutes?

Has the ratio of new security findings to
resolved findings worsened since you
deployed Al coding tools?

Scoring: If you recognized your organization in 3 or more of these signals, the
sections that follow will give you a concrete framework to address them. If you
scored 1-2, you are ahead of most, but the structural risks described below will still
compound as your Al adoption scales.
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The Structural Problem: Speed
Without Specification

The pattern across enterprises is consistent. Al coding tools accel-
erate output. Dashboards improve. And then, paradoxically, delivery
slows down. Not at the coding level, at every level above it. Require-
ments are ambiguous. Specifications are incomplete. Architecture
decisions are implicit. Teams wait not for code, but for clarity on what
to build and why.

When you can build at machine speed, the constraint moves to how
fast you can specify, align, and decide. Organizations that could
tolerate vague requirements when development took months cannot
afford that same ambiguity when development takes days.

THE EVIDENCE: WHAT THE DATA SHOWS AND WHAT IT
DOESN'T

The industry does not yet have large-scale studies that isolate specifi-
cation gaps as the primary driver of Al-generated code quality issues.
That research will come. In the meantime, the available data paints

a consistent picture of accelerating risk, and our direct experience
working with large Canadian enterprises points to a specific root
cause.

What the data confirms is that Al-generated code is accumulat-

ing quality and security liabilities at an unprecedented rate. 45% of
Al-generated code fails basic security standards, and newer, larger
models are no better. They simply produce more code, faster (Ve-
racode, 2025)". Over 90% of issues in Al-generated code are “code
smells”, subtle architectural flaws that evade automated checks but
compound into massive maintenance debt (Sonar, 2025)2. Organiza-

1 https://www.veracode.com/wp-content/uploads/October-2025-GenAl-Code-Se-
curity-Report-Update.pdf

2  https://www.sonarsource.com/company/press-releases/the-coding-personali-
ties-of-leading-lims/
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tions already spend roughly 30% of their IT budgets managing techni-
cal debt that accounts for up to 40% of their entire technology estate
value (McKinsey Digital)®.

What the data does not yet answer is why. The security failures, the
architectural drift, and the accelerating debt are symptoms. They
have multiple contributing causes: insufficient guardrails in CI/CD
pipelines, lack of Al-specific code review practices, absence of enter-
prise-wide coding standards for Al-assisted development.

But there is one cause that the current tooling cannot solve on its
own, and it is the one we see consistently across every enterprise
engagement: the ratio of specification maturity to production veloc-
ity has fundamentally shifted. Before Al coding tools, a team might
spend 60% of its time specifying and 40% coding. The coding phase
acted as a natural governor. There was time for context to flow, for am-
biguity to surface, and for trade-offs to be resolved. Al tools collapsed
the coding phase without compressing the specification phase. The
result is developers — and increasingly, agents — generating code
faster than the organization can articulate what should be built, why,
for whom, and within what constraints.

This is not a claim we can prove with a single study. It is a pattern we
have observed repeatedly in organizations with 1,000+ developers
using Al coding tools at scale. The rework is not caused by bad code.
It is caused by code that is technically correct but contextually wrong,
because the context was never structured in a way that could govern
the work.

Until the industry produces the longitudinal data to quantify this gap
precisely, the most honest framing is this: every data point we have
says Al-accelerated development is producing more risk alongside
more output. And the most consistent explanation we see onthe
ground is that organizations have dramatically accelerated their
capacity to produce without equally accelerating their capacity to

specify.

3  https://www.mckinsey.com/capabilities/tech-and-ai/our-insights/demystify-
ing-digital-dark-matter-a-new-standard-to-tame-technical-debt
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A FINANCIAL SERVICES SCENARIO

Scenario: A developer uses Copilot to modify the interest calculation logic in a
consumer lending application. The code passes all unit tests. The pull request is
approved by a reviewer who did not write the original logic.

What the Al did not know: a regulatory directive from the AMF, documented in a
Confluence wiki page, requires a specific rounding methodology for variable-rate
products in Quebec. That directive was discussed in a compliance meeting six
weeks earlier. The decision was captured in meeting notes. It was never linked to
the Jira ticket, the architectural decision record, or any artifact the Al could access

The modification ships. Four months later, an internal audit flags the discrepan-
cy. The remediation requires a code fix, a retroactive recalculation for affected
accounts, a regulatory filing, and an explanation to the board.

The root cause is not the Al. It is the gap between the decision and the code. No
living specification connected the regulatory requirement to the implementation.
The context existed, scattered across five systems. It was never structured in a way
that could govern the work.

This scenario is not hypothetical. Variations of it are occurring in every
large bank and insurance carrier that has deployed Al coding tools
without structured specification practices. In insurance, the equiv-
alent might be a claims adjudication rule modified by Al-generated
code that no longer respects a provincial regulatory bulletin on cover-
age exclusion, discovered only when a policyholder dispute escalates
to the ombudsman. The domain changes. The pattern does not. The
only variable is how long it takes to discover the gap.

WHY MORE CONTEXT IS NOT THE ANSWER

A common response is to give the Al more context: expand the context
window, add RAG pipelines, and feed the model more documents.
This helps, but it does not solve the structural problem.

Large language models operate within a finite context window. A
significant enterprise project generates decisions, constraints, and
trade-offs that far exceed any model’s capacity. Research consistently
shows that irrelevant context degrades Al performance. More is not
better. The right context, structured appropriately, is better.

RAG can surface a document that mentions caching architecture.
It cannot surface the chain of reasoning that connects a customer
latency requirement to a caching decision, to a specific implemen-
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tation pattern, to the tests that validate the constraint. That chain
of reasoning is what makes code correct. And it does not live in any
single document.

The Framework: Specifica-
tion-First Development
FROM EPHEMERAL PROMPTS TO LIVING SPECIFICATIONS

In the current paradigm, a developer prompts an Al agent. The
prompt is ephemeral. It captures a fragment of intent at a single
moment. It does not capture the business rationale, the architectural
context, the regulatory constraints, or the trade-offs that were re-
solved before the prompt was written.

A living specification is a structured, persistent artifact that captures
the full context an Al agent (or a human developer) needs to produce
correct work. It has three essential properties:

1. Connected

Every specification links to a business objective. It exists within a
graph of relationships that connects business strategy to product
requirements to architectural decisions to code. You do not see just
what was built. You see the complete lineage of why it was built.

Example: In a banking context, a specification for a new account onboarding
feature would link to: the business objective (reduce onboarding time from 5 days
to same-day), the regulatory requirements (KYC/AML verification under FINTRAC
guidelines), the architectural constraint (must integrate with the existing identity
verification service via APl v3), and the product hypothesis (simplified flow increas-
es completion rates by 20%).

2. Evolutionary

Unlike a static requirements document that becomes stale the mo-
ment it is written, a living specification reflects the current state of un-
derstanding. When the business context changes, when a constraint
is added or removed, or when a trade-off is revisited, the specification
updates. It is a living representation of what is true now, not what was
true when someone wrote a Word document three months ago.
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3. Generative

The specification acts as a single source of orchestration. When a
specification changes, downstream implications propagate to the
code, to the tests, to the documentation, to the Al agents that depend
on it. The specification does not just describe the system. It drives the
system.

WHAT THIS LOOKS LIKE IN PRACTICE

Aliving specification is not a Word document, a Confluence page, or
adJiraticket. It is a structured artifact, typically maintained in a dedi-
cated platform, that connects to your existing toolchain. It integrates
with your source control, your project management, your architecture
decision records, and your compliance documentation.

When a developer (or an Al agent) begins work on a feature, the
specification provides the complete context: the business objective,
the regulatory constraints, the architectural boundaries, the related
decisions, and the acceptance criteria. The Al operates within these
guardrails rather than generating code from an ambiguous prompt.

When the specification changes because a regulatory requirement
is updated, or a business priority shifts, the downstream impact is
visible immediately. Teams can assess the blast radius of a change
before committing to it, rather than discovering the consequences in
production.

FROM COPILOTS TO AGENTS: WHY SPECIFICATIONS BE-
COME CRITICAL

The industry is moving from copilots (autocomplete-style sugges-
tions) to agents (autonomous multi-step execution). Gartner predicts
that by 2028, 33% of enterprise software will embed agentic Al capa-
bilities, up from less than 1% in 2024.#

This transition changes the risk profile fundamentally. A copilot sug-
gests a line of code. The blast radius of an error is small. An agent can

4 Gartner, Top Strategic Technology Trends for 2025: Agentic Al
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plan a feature implementation, write code across multiple files, gen-
erate tests, update documentation, and submit a pull request. The
blast radius of an agent operating without structured context is large.

For agents to operate safely at enterprise scale, they need access to
the architectural decisions that constrain their work, the regulatory
requirements that govern their domain, and the specification that ties
it all together. Without this, autonomous agents are a risk multiplier,
not a productivity multiplier.

TRACEABILITY AS A STRUCTURAL BYPRODUCT

In a specification-first approach, traceability is not a compliance
overhead added after the fact. It is a natural byproduct of how work is
organized. Every specification connects to a business objective. Every
architectural decision links to a specification. Every code artifact is
traceable to a decision.

For organizations in regulated industries, this is powerful. Audit read-
iness becomes continuous rather than periodic. When a regulator
asks “why was this feature built this way?”, the answer is a structured
chain of reasoning, not a manual investigation.

Maturity Model: Where You Are
and What Comes Next

The following model provides a framework for assessing your current
state and planning progression. Most organizations are at Level 1

or early Level 2. The model is designed to be actionable. Each level
specifies what to do, what to measure, and what changes when you

10
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advance.

Description

Individual de-
velopers using
Al tools with no
standards. No
shared context.

1— Ad Hoc

2 — Stan-
dardized

Common tooling
and basic guide-
lines. Measure-
ment in place.
Still prompt-driv-
en.

3 — Struc-
tured

Specifica-

opment. Shared
context, agent
orchestration,
traceability.

4 — Com-
pounding

Institutional
memory ac-
cumulating. Al
agents operate
with full enter-
prise context.

tion-driven devel-

Key Indica-
tor

Tool adop-
tion rate

Consisten-
Cy across
teams

Traceability
coverage

Time-to-
context for
new teams

Concrete Actions

Inventory all Al tools
in use. Survey teams
on how context flows
from business intent
to code. Identify big-
gest context gaps.

Define organiza-
tion-wide Al coding
standards. Establish
code review proto-
cols for Al-generated
code. Implement
quality gates.
Deploy living spec-
ification platform.
Connect specifica-
tions to business
objectives and
compliance require-
ments. Pilot agent
orchestration with
guardrails.

Scale specification
practices across
allteams. Measure
institutional memory
growth. Al agents
operate within speci-
fication guardrails by
default.

VOOBAN

KPIs to Track

License utilization,
developer satisfac-
tion, tool sprawl index

Cross-team consis-
tency score, code re-
view cycle time, defect
escape rate

Traceability coverage
%, rework rate, con-
text completeness,
audit response time

Onboarding
time-to-productivity,
agent accuracy rate,
cost of change, time-
to-market

T
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THE COMPOUNDING TIMELINE

Based on observed patterns across organizations adopting specifi-
cation-first practices:

Months 0-12: Foundation

Establishing specification standards, piloting with high-context
teams, building initial processes. Benefits are emerging but modest.
This is the investment phase.

Months 12-24: Cumulative Gains

Specifications accumulate. New developers onboard faster. Al agents
produce more accurate output. Decision traceability reduces rework
cycles. The investment begins paying back in measurable reduction
of rework, faster onboarding, and fewer escaped defects.

Months 24-36: Competitive Advantage

The organization’s institutional memory becomes a genuine strategic
asset. Time-to-market decreases materially. Quality stabilizes. The
gap between the organization and competitors who have not invested
in structured specifications widens with each passing quarter.

Month 36+: Strategic Infrastructure

Specification is no longer a practice. It is infrastructure. It supports
agentic Al at scale and constitutes a durable competitive advantage
that cannot be replicated without equivalent time investment.

The temporal advantage: An organization that starts building structured specifica-
tions today will have, in 24 months, an institutional memory asset that a competitor
starting from zero cannot match for 24 months, regardless of budget or talent.

The advantage is time-bound. It compounds. And the window to start building it is
narrowing as the industry matures.

12



PUTTING AI TO WORK

VOOBAN

The Change Management
Reality

Adopting specification-first practices with 1,000+ developers is a
cultural change, not a tooling change. Acknowledging this upfront is
essential to success.

EXPECT PRODUCTIVE FRICTION

Formalizing decisions, documenting trade-offs, and structuring con-
text takes discipline. In the short term, it feels like added complexity.
Teams perceive it as slowing execution.

This friction is the cost of a paradigm shift. The best analogy is the
early days of automated testing. When organizations first adopted
test-driven development, it felt slower. Writing tests before writing
code seemed like overhead. But the organizations that persisted built
codebases that were dramatically more maintainable, more reliable,
and faster to evolve. The investment paid compound returns. Specifi-
cation-first development follows the same pattern.

THREE PRINCIPLES FOR ADOPTION AT SCALE

1. Start with teams that feel the pain most acutely

The best pilot teams are not the simplest. They are teams working on
multi-component projects with cross-team dependencies, regula-
tory requirements, or complex architectural trade-offs. These are the
teams where the absence of structured context is most costly, and
where the benefits are most visible and most measurable.

2. Make the specification the path of least resistance

If structuring context is perceived as “additional work,” adoption will
fail. The specification must integrate into the existing workflow, not sit
alongside it. It must be the easiest way for a developer or an Al agent
to get the context they need, easier than searching Confluence, Slack,
and meeting recordings.

13
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3. Measure outcomes, not outputs

Lines of code, sprint velocity, and pull request volume are output met-
rics. They tell you how fast your organization is producing. They do not
tell you whether what is produced is correct, maintainable, or aligned
with business intent. Add outcome metrics from the start: traceability
coverage, context completeness, defect escape rates, rework cycles,
and onboarding time-to-productivity.

Getting Started: A 30/90/180-
Day Roadmap

DAYS 1-30: ASSESS AND ALIGN

1. Audit. Audit your current Al coding tool landscape. Inventory every
tool in use, by whom, and for what. Quantify the gap between tool
adoption and structured capability.

2. Diagnose. Run the self-diagnostic from Section 1 with each team
lead. Document where context breaks down between business
intent and deployed code.

3. Select pilots. Select 1-2 pilot teams with high context complexi-
ty: multi-component projects, regulatory exposure, cross-team
dependencies.

4. Define standards. Define your specification standard. What must
a specification contain? How does it connect to business objec-
tives? How is it maintained? Who owns it?

DAYS 31-90: PILOT AND PROVE

5. Deploy. Deploy living specification practices with pilot teams.
Integrate with existing toolchain (source control, project manage-
ment, compliance documentation).

6. Capture. Capture every significant decision, constraint, trade-off,
and hypothesis into a structured, connected format from day one.
Institutional memory starts accumulating now.

7. Baseline. Establish baseline outcome metrics before the pilot

starts: defect escape rates, rework cycles, onboarding time, code
review cycle times, audit response times.

8. Measure. Run a structured retrospective at day 60 and day Q0.
Measure against baselines. Identify friction points and adjust.

14
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DAYS 91-180: SCALE WITH EVIDENCE

By day 90, the pilot teams should have measurable evidence of im-
proved traceability, reduced rework, and faster context acquisition.
Use this evidence to build the business case for scaling specification
practices across the organization.

Begin expanding to adjacent teams. Invest in training and enable-
ment. Establish a specification governance function that ensures
standards are maintained as the practice scales. Begin planning for
agent orchestration with specification-based guardrails.

Conclusion

The core challenge is simple to state and difficult to solve: Al has col-
lapsed the time it takes to produce code without collapsing the time it
takes to specify what should be built. Every quality issue, every com-
pliance gap, every piece of rework traced back to ambiguous require-
ments is a consequence of that asymmetry.

Closing this gap is not a tooling problem. Faster models, larger con-
text windows, and better autocomplete will not fix it. They will widen it.
The only way to match specification velocity to production velocity is
to treat specifications as living, structured, connected artifacts that
evolve alongside the code they govern.

The organizations that build this capability now will compound an
advantage that competitors cannot replicate on a shorter timeline.
Not because of the tools they use. Those are available to everyone. But
because of the institutional memory they accumulate: the structured
knowledge of what was decided, why, under what constraints, and
how it connects to the code running in production.

The window to start building that asset is open. It will not stay open
indefinitely.

15
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ABOUT VOOBAN

Vooban is a Canadian leader in applied Al, helping enterpris-

es deploy Al where it creates real operational impact. \We have
worked with one of Canada’s five largest banks to transform their
software delivery practices, with a clear objective: achieve a 4x
productivity gain across their IT department. That engagement
reinforced what this whitepaper describes. The path to sustain-
able productivity at scale runs through structured specifications,
not faster code generation.

Our approach combines a proven methodology (Spec-Driven
Software Development), a proprietary specification platform, and
deep engineering expertise in multi-agent architectures.

If the challenges described in this whitepaper resonate with what
your organization is experiencing, we welcome a conversation,

a candid exchange between practitioners about what you are
seeing and what might be done about it.

CONTACT US
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Start building
your specification
advantage.

vooban.com hello@vooban.com
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