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Maturity Model

A practical framework for advancing Secure by Design.




THE SHORT VERSION

Executive Summary

Threat modeling is one of the most effective design-time security practices. It shows how systems
can be attacked, reveals architectural weakness, and guides safer decisions before code ships or
cloud resources deploy. Yet most organizations struggle to scale it: practice is inconsistent,
models arrive too late, and tooling investment skews toward reactive scanning rather than

proactive design assurance.

This Threat Modeling Maturity Model helps teams find their footing and a path forward. It is built to let
teams:

m Evaluate the current state of their threat modeling practice.

m Understand the capabilities Secure by Design actually requires.

m ldentify clear, practical steps to advance.

m Integrate threat modeling with cloud, Al, and DevOps.

m Get more measurable value from design-time security.
FOUR STAGES

Emerging Scaling Leading Continuous Secure by
Design

FIVE DIMENSIONS OF PROGRESS

Coverage & Scope - Method & Consistency - Integration & Collaboration - Governance & Reuse -
Outcomes & Value Realization.

Written for CISOs, CIOs, architects, platform leaders, and product teams to see where they stand today and build
a roadmap toward continuous, architecture-driven security. ThreatModeler® Nexus™ supports every stage, from
early exploratory modeling to continuous, cloud-integrated Secure by Design, without a disruptive
transformation.
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WHY THIS MATTERS NOW

Why a Maturity
Model Is Needed

Modern engineering is fast and complex: microservices, APIs, serverless functions, data pipelines,
ephemeral cloud resources, and third-party integrations. Architecture evolves constantly. Al
accelerates development, and attackers increasingly target design patterns rather than individual
vulnerabilities. These conditions expose the limits of purely reactive security.

Scanning tools matter, but they share one limit: ASPM, CSPM, SAST, DAST, laC scanning, and posture
tools all operate after architecture and design decisions are already made. Even with extensive scanning,
teams still run into the same problems:

Issues found too late Higher remediation cost Delivery slows

Critical design flaws surface after Late discovery pushes the cost of Review cycles become a

they are expensive to fix, when every fix up and crowds out higher- bottleneck, and findings generate
rework is costly and disruptive. value security work. noise rather than clarity.

To compensate, some teams reach for generative Al to speed up threat identification. Without
architectural context, the data flows, dependencies, and trust boundaries that make a model real, Al

produces:

Generic threat lists Compliance-style checklists Inconsistent results

Long, undifferentiated lists with no Boxes to tick that stand in for Output that varies between runs
link to how the system is actually evaluation rather than performing and cannot be reproduced or
built. it. defended.

That is checklist security at scale, not threat modeling. A maturity model gives teams a structured way past it.
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THE FOUNDATION

Threat Modeling as the
Foundation of Secure by Design

Secure by Design rests on a handful of capabilities, and they only emerge when security is
anchored in a clear understanding of architecture: how components interact, how data flows, and
where trust boundaries sit.

ARCHITECTURAL VISIBILITY REPEATABLE DESIGN GUARDRAILS

A real, shared picture of the system, not a description Patterns and controls that apply consistently instead
or a diagram that drifts. of being reinvented per project.

EARLY IDENTIFICATION OF WEAKNESS INTEGRATED WORKFLOWS

Structural flaws surfaced while they are still cheap and Engineering and security working from the same
quick to address. model, not across a handoff.

Teams also have to account for drift over time and rely on augmented intelligence that supports decisions
at scale. Threat modeling is the foundation that enables all of it. It shifts security from one posture to

another:

Runtime detection — Design-time prevention
Late-cycle rework — Early clarity

Generic checklists = Architecture-driven insight
Siloed security — Collaborative decision-making

By grounding security in real architecture rather than assumptions or checklists, threat modeling gives teams
shared visibility, a common language, and a systematic way to evaluate risk early, long before code is written or
cloud resources are deployed.

ThreatModeler - Whitepaper 04



THE ARC

The Four Stages

The model describes four stages and the capabilities needed to move between them. As

organizations mature and strengthen Secure by Design, the value and impact of threat modeling

increase. Every organization starts somewhere different; the goal is not to reach the top

immediately, but to see the path and the most impactful next step.

0

Emerging Scaling

®

STAGE 1 - EMERGING

Threat modeling takes shape through manual,
inconsistent, reactive effort. Security engages late, and
scanning drives risk decisions.

STAGE 2 - SCALING

Templates, checklists, and Al-generated lists add
structure and coverage, but without architectural
grounding they can create a false sense of maturity.

HOW TO USE THIS MODEL

@

Leading

Continuous Secure by
Design

STAGE 3 - LEADING

Architecture-driven threat modeling becomes
standard, security becomes a partner, and Al becomes
governed, consistent, and context-aware.

STAGE 4 - CONTINUOUS SECURE BY DESIGN

Threat modeling runs continuously inside cloud and
Cl/CD workflows, models update automatically, and Al
becomes deterministic and deeply contextual under
governance.

Treat it as a lens for honest self-assessment, not a compliance score. Most organizations sit at

different stages across the five dimensions, and that variability is expected. Identify the stage

that best reflects your current state, then choose a small number of practical improvements

rather than trying to advance everything at once.
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STAGES IN DEPTH

Emerging & Scaling

STAGE 1
Emerging

Threat modeling begins through manual, inconsistent,
or reactive effort. Security engages late in the lifecycle
and relies on scanning to find issues after design
decisions are made. The first attempts at automation
appear here.

HOW AI FITS

Unstructured, prompt-based Al is used occasionally,
but it stays unguided and inconsistent and produces
generic lists rather than architectural insight.

CHARACTERISTICS

m  Modeling is inconsistent.

= Only a few critical systems are reviewed.

= No clear prioritization or architectural criteria.
m High dependence on individual experts.

m Security is seen as a late-stage blocker.

m Scanning drives risk decisions.
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STAGE 2
Scaling

Teams introduce templates, checklists, and Al-
generated lists to add structure. Coverage and
documentation improve and repeatable patterns
begin. Because the work is not yet grounded in

architecture, it can create a false sense of maturity.

HOW AI FITS

Prompt-based Al generates threat and requirements

lists, but the output stays ungoverned and
disconnected from architecture.

CHARACTERISTICS
= More coverage, but shallow depth.

m Lists, spreadsheets, and templates dominate.

m  Security communicates earlier but still reacts to

designs.

m Rework persists because architecture is not
evaluated.

m Diminishing returns from checklist security.
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STAGES IN DEPTH

Leading & Continuous

STAGE 3
Leading

Architecture-driven threat modeling becomes a
standard practice. Security becomes a partner,
engaging earlier instead of reacting to late findings.
Engineering, architecture, and cloud teams collaborate
on shared models.

HOW AI FITS

Al becomes governed, consistent, and context-aware,
assisting with summarization and pattern recognition
while staying grounded in architecture.

CHARACTERISTICS
m Architecture is the starting point.

= Automated threat and mitigation mapping is
standard.

= Models support design reviews and trade-offs.
m Teams collaborate across functions.

m Reusable components and patterns improve
consistency.
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STAGE 4

Continuous Secure by Design

Threat modeling becomes continuous and integrated
into cloud workflows, CI/CD pipelines, and runtime
tools. Architecture models update automatically as

systems evolve, so teams always work from current
insight.

HOW AI FITS

Al becomes deterministic, governed, and deeply
contextual, supporting continuous and impact analysis
under enterprise governance. This is the end-state
ThreatModeler Nexus is built for.

CHARACTERISTICS

= Models update automatically with architectural
change.

m Cloud sources and pipelines drive continuous
assurance.

m Drift detection flags deviations from intended
design.

m Policies and patterns enforced through
automation.

= Runtime scanning validates design expectations.

m System-wide governance and reuse compound
value.
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WHAT CHANGES IN PRACTICE

Three Turning Points

The same pattern shows up across organizations: the moment threat modeling moves from a
checklist to real architecture, it stops slowing teams down and starts speeding them up.

ESCAPING THE CHECKLIST TRAP
Generic lists became unscalable, until architecture did the sorting

One engineering organization applied the same generic threat list to every component. It quickly turned into
check-the-box security and the same evaluation repeated project after project, with no accumulated learning.
Shifting to architecture-aware, Al-assisted modeling changed the dynamic: threats mapped automatically to the
real architecture, irrelevant threats dropped away, and reviews focused on the decisions that mattered.
Modeling accelerated instead of slowing down.

EARLY COLLABORATION THAT ACCELERATED DELIVERY
The shortcut through the design phase

A product team resisted threat modeling at design time, expecting delay and rework. Piloting architecture-
driven modeling early, with security architects involved from the outset, they found the opposite. It simplified
the architecture, clarified data flows and trust boundaries, revealed unnecessary components, and surfaced
low-effort mitigations early. Threat modeling became the accelerator, not the obstacle.

CONTINUOUS MODELING ACCELERATES CLOUD TRANSFORMATION
Security as a partner, not a blocker

A major financial institution set aggressive deadlines for a large cloud transformation and feared threat
modeling would slow it. Once integrated with the cloud provider and infrastructure-as-code workflows, models
were built automatically as systems were, evaluated for threats in real time, and compared against evolving
infrastructure to detect drift and trigger reviews. Threat modeling enabled the transformation rather than
blocking it.
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FIND WHERE YOU STAND

The Five Dimensions of Maturity

Read each row left to right and mark where you sit today. Most teams land at different stages

across the dimensions, and that variability is expected. The cluster shows your baseline; pick one

or two dimensions to strengthen first.

DIMENSION

EMERGING

SCALING

LEADING

CONTINUOUS

Coverage & Scope

How broadly and deeply
systems are modeled

Method & Consistency

How systematic, governed,
and repeatable the approach
is

Integration &
Collaboration

How well threat modeling fits
engineering workflows

Governance & Reuse

How knowledge is managed,
governed, and reused

Outcomes & Value

The measurable impact of the
practice

Few critical systems;
scanning drives
priorities.

Manual diagrams; no
standard method; ad hoc
Al lists.

Security consulted late;
outside normal workflow;
CI/CD scans, not models.

No reusable libraries;
built from scratch;
inconsistent
documentation.

Late-stage issues;
security seen asa
blocker; unpredictable
timelines.

More systems, shallow
depth; inconsistent
architecture capture.

Templates and
checklists; varies by
team; ungrounded Al
lists.

Early requirement
sharing; limited
architectural
collaboration; Al for docs
only.

Basic reuse; unmanaged
libraries; ungoverned Al
output.

Better docs; rework
easing; design flaws
persist; limited efficiency
gains.

Architecture-based
across key apps; clear
criteria; cloud configs
included.

Automated threat and
mitigation mapping;
architecture-driven;
governed, context-aware
Al.

Integrated into design
reviews and DevOps;
shared models; scan
findings mapped to
architecture.

Central libraries of
threats, mitigations, and
patterns; red-team
insight; Al enriches
reuse.

Fewer late defects;
predictable delivery;
stronger shared trust.

Full portfolio; cloud
sources auto-update
models; runtime
validates controls.

Fully automated
workflows; architecture
as data; deterministic Al
for continuous
assurance.

Embedded in CI/CD and
cloud; automated cross-
team collaboration; Al
supports continuous
review.

Enterprise-wide
governance; drift
detection and guardrails
enforce patterns;
continuous learning.

Measurable risk
reduction; faster
delivery; lower
remediation cost; clear
auditability.

Mostly Emerging, Scaling, Leading, or Continuous across the five rows points to your overall maturity, and to the

next, most impactful step.

ThreatModeler -

Whitepaper

09



THE SHIFT MATURITY MAKES

From the Department of NO
to the Department of KNOW

Early security teams operate with limited architectural visibility and reactive insight. Without a

clear picture of how systems are designed, the safest answer is often "no," which reinforces the
belief that security slows progress.

As organizations mature across the five dimensions, that dynamic changes:

ARCHITECTURE BECOMES VISIBLE CLOUD GUARDRAILS OPERATIONALIZE
Decisions rest on how systems are really built, not on CONTROLS
assumptions. Security expectations are enforced in configuration,

automatically.
THREATS BECOME PREDICTABLE

Risk is anticipated in design rather than discovered in Al GIVES CONSISTENT, CONTEXT-AWARE
production. INSIGHT
Governed, grounded analysis replaces one-off
prompting.

Security becomes a partner in shaping design, not a
blocker responding to it.

Governance aligns design, engineering, and security around shared decisions, and the team moves from
the Department of NO, reactive gatekeepers, to the Department of KNOW: informed partners enabling
safe, fast delivery. Maturity is what makes the shift real, moving from late-stage decisions to early,
architecture-driven collaboration that accelerates both safety and speed.
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YOUR NEXT MOVES

Building Your Roadmap

Your assessment shows where you stand today. Use it to pick the most impactful next steps. The

goal is not to advance every dimension at once, but to choose a practical set of improvements

that move you steadily toward Secure by Design.

IF EMERGING

Establish visibility and move away from reactive

process.

Reduce scanning dependence: Stop using
scanning as first-line discovery.

Avoid generic Al lists: Skip uncontextualized,
prompt-only threat lists.

Model a few key systems: Start with shared
patterns on critical workflows.

Establish architectural visibility: Usually the single
biggest source of uplift.

IF SCALING

Trade structure for architecture.

ThreatModeler -

Move beyond templates: Step past checklists and
static lists.

Adopt architecture-driven modeling: Ground the
work in real design.

Develop reusable libraries: Standardize threats,
controls, and patterns.

Connect cloud and delivery teams: Bring threat
modeling into the pipeline.
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IF LEADING

Embed it in engineering workflows.

Integrate into CI/CD and design: Make modeling
part of how teams build.

Use governed, architecture-aware Al: Keep Al
grounded and reviewable.

Standardize components and patterns:
Compound consistency across teams.

Map scanning results to architecture: Treat
findings as architectural signal.

IF CONTINUOUS SECURE BY DESIGN

Reinforce automation and governance.

Treat scanning as validation: Not as the place
discovery starts.

Use deterministic Al for assurance: Continuous
analysis you can defend.

Strengthen KPIs and governance: Align the
enterprise around outcomes.

Scale to full portfolio coverage: Extend Secure by
Design everywhere.
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WHERE THIS LEADS

Conclusion

Threat modeling is the discipline that turns security from reactive and checklist-driven into
proactive, architectural, and continuous. No organization gets there overnight. This model gives a
clear roadmap:

Emerging Scaling Leading Continuous Secure by
Design

By strengthening coverage, consistency, collaboration, governance, and measurable outcomes,
organizations move beyond late-stage discovery and build a modern Secure by Design program that
scales with cloud, Al, and evolving architectures.

READ NEXT

Operationalizing Al in Threat Why threat modeling requires determinism, governance, and

Modeling architectural context, and how Al can be operationalized to
extend expert judgment rather than replace it.

NEXT STEPS

m Assess your current state across coverage, method, integration, governance, and outcomes.
m Identify where reactive practices are limiting Secure by Design adoption.

m Prioritize practical, high-impact improvements over one-time transformations.

m  Align security, engineering, and architecture teams around shared design-time decisions.

ThreatModeler Nexus supports organizations at every maturity stage, from early exploratory modeling to
continuous, cloud-integrated Secure by Design, without requiring a disruptive transformation.
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GET STARTED

Map your maturity.
Plan the next step.

Walk through a tailored threat modeling maturity assessment and see
how ThreatModeler Nexus maps these stages to your environment.

_ | |

threatmodeler.ai

For more information, support, or inquiries:

Email Phone Web
support@threatmodeler.com +1 201 266-0510 threatmodeler.ai
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