From Building Boats to Assembling Boats

Why yacht manufacturing needs to move from production creativity to engineered repeatability.

For centuries, boats were built by skilled craftsmen who understood the material, the drawing, the sequence, and —
critically — how to make the physical object come together. The modern yacht industry is very different. Today, yachts
are highly engineered products involving sophisticated naval architecture, structural engineering, systems integration,
advanced materials, complex interiors, and increasingly demanding regulatory requirements.

Yet in many manufacturing environments, one important question remains surprisingly underdeveloped: Have we
actually engineered how the yacht is going to be built? There is a significant difference between engineering a yacht
and engineering its manufacture. And that difference is becoming increasingly important.



"But Isn't Everything
Already Engineered?"

It is a reasonable question. A modern yacht is built from engineering
drawings. Dimensions are defined, materials are specified, interfaces are
identified, tolerances are established, and systems are designed. So
what is missing?

The answer is manufacturing discipline. A conventional engineering
drawing can tell you what the finished component should look like. But it
does not necessarily tell the production team, in sufficient detail, how to
repeatedly manufacture that component — how to position it, what
sequence to follow, what tools or fixtures to use, what tolerances matter
most, and how to verify the result before moving to the next operation.

DFMA Defines

e How the product is repeatedly
made

e Positioning and sequence
e Tooling and fixtures

o Verification before next
operation

That distinction is fundamental. Engineering defines the product. Design
for Manufacturing and Assembly defines how that product becomes
repeatable production.



From "How Do We Build
This?" to "This Is How We
Build It."

This is perhaps the biggest cultural shift required. In a production-driven
environment, the engineering department delivers drawings and
specifications — and the production floor must interpret them. Questions
arise constantly: How should this section be supported? Where should
the first tack be made? In what sequence should these components be
assembled? How should access be maintained? What is the acceptable
tolerance?

The production team finds solutions. Sometimes those solutions are
excellent. Sometimes they are ingenious. Sometimes they become
informal best practice. And sometimes they depend entirely on the
experience of the person standing in front of the job.

When the production floor is required to repeatedly invent the
manufacturing method, the manufacturing method is not yet
engineered.




Production Creativity Is Not the Same as
Production Capability

There is nothing wrong with experienced production people solving problems. Experienced craftsmen and production
supervisors can possess extraordinary practical knowledge. The issue is what happens when that knowledge remains
inside the individual rather than becoming part of the manufacturing system.

A highly experienced worker may know exactly how to make an awkward assembly work. But what happens when that
person leaves? What happens when a new supervisor takes over, when production volume increases, when the next
project uses a different team, or when the yard begins building a second or third hull simultaneously?

One Person Leaves Volume Increases Teams Change

Their method leaves with them, Individual creativity cannot scale Without a documented method,
and the next team must reliably across multiple hulls or consistency depends on whoever
rediscover the solution from parallel production streams. happens to be standing in front of
scratch. the job.

If the answer to any of these scenarios is "the team will figure it out," then the organisation is still relying on individual
creativity rather than a controlled manufacturing process. That may work for one boat. It is difficult to scale.



The Build Book

This is where the build book becomes much more than a collection of
instructions. A properly developed build book captures the
manufacturing knowledge of the organisation and converts it into a
repeatable method. The objective is not to remove craftsmanship — it is
to make sure craftsmanship operates inside a reliable system.

What & Sequence

What is being assembled, and in what order — against which
reference point.

Tooling & Fixtures

Which fixture, jig, or tooling is required for each operation.

The tolerances that matter most and what constitutes an
acceptable result.

Inspection Points

What must be verified before the next operation proceeds
downstream.

Known Failure Points

Documented risks and proven best practice to prevent recurring
problems.

‘ Critical Dimensions

The best manufacturing environments do not eliminate human skill. They
capture it, standardise it, and make it transferable.
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From Sections to Assembly

Points

Another important shift is to stop looking at the yacht only as one
enormous product. A yacht can be broken down into a series of

controlled manufacturing and assembly points — a structural section, a

bulkhead module, a technical room assembly, a ceiling module, a cabin

unit, a furniture package, a pipework assembly, a machinery installation,

an electrical distribution section.

Each can become a defined assembly point with a known input, a
defined sequence, clear interfaces, required tooling, controlled

tolerances, inspection criteria, documented work instructions, and an

expected completion time.

| STRUCTURAL || BULKHEAD

SECTION MODULE
Hull and deck. Internal supports.

Precise dimensions.
Automated welding.

Pre-cut panels.
Secure joints.

CABINUNIT || FURNITURE

Pods, furniture, fixtures. | | PACKAGE

Standardized blocks. Seating, cablnetry.
Quality finish.
Prefabricated.

U Inputs: b ——m
Sequence: %8 ‘
AN Tooling: /|

Tolerances: "

TECHNICAL
ROOM

Engine bed, pump skids.

Pre-assembled units.

|| PIPEWORK

-

ASSEMBLY

Water, fuel systems.
Rigid manifolds.
Pressure tested.
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Inputs:
Sequence: @
Tooling:
Tolerances:

| cEILING

MODULE

Panels, lighting, vents.
Interlocking segments.

==

| ELECTRICAL

DISTRIBUTION

Wiring harnesses, panels.
| Clear routes,
connections.

Inputs:
Sequence:
Tooling:
Tolerances:
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This changes the production conversation entirely. Instead of asking
"How long does it take to build this boat?" we begin asking "How long
should this controlled assembly take?" That is a very different

manufacturing philosophy.



Takt Time: Making Time
Predictable

This is where the principles of industrial manufacturing become
particularly relevant to yacht production. Takt time is not about forcing
craftsmen to work faster. It is about establishing a rhythm in which
production can reliably deliver defined units of work at a required rate.
The objective is predictability.

If a particular assembly is properly engineered and repeatedly
manufactured, the time required should not behave like a stock market.
Yet in many boatbuilding environments, man-hours fluctuate

1,000

Hull One

Man-hours on the first build.

1350

Hull Two

Man-hours on the second build — a 35% increase.

900

Hull Three

Man-hours on the third build — then significant rework required.

The reasons may be different teams, different interpretations, material
problems, engineering clarification, or simply the absence of a defined
method. That variability is expensive — and it is often misdiagnosed as a
labour problem. Sometimes it is actually a process-engineering
problem.




This Is Not the Toyota Way

Toyota did not become an industrial benchmark because its people
stopped thinking. Quite the opposite. Its manufacturing philosophy is
built around creating processes that expose problems, standardise work,
continuously improve it, and reduce unnecessary variation. The objective
is not to make every product identical in character — it is to make the
process capable of producing a consistent resulit.

Yacht manufacturing can learn from this principle. A luxury yacht will
always contain craftsmanship. It will always contain customisation. It will
always have exceptions. But customisation should not mean that the
underlying manufacturing process becomes uncontrolled.

A bespoke product can still be manufactured through disciplined
processes.




The Smaller the Boat, the
Harder the Discipline

Interestingly, the smaller the yacht, the more difficult this discipline can
sometimes become. On a large yacht, there may be sufficient volume,

resources, and complexity to justify dedicated engineering and

production processes. On smaller boats, production teams are often 2l
expected to move quickly. People perform multiple roles. Engineering
resources are constrained. Volumes may be higher. Margins are tighter.

The temptation is therefore to rely more heavily on experienced
individuals and flexible production. But this can create exactly the e <
opposite of what the business needs. » &

—> Margins Are Tight »

Every additional hour matters. Every rework operation matters.
Every warranty claim matters.

— Variation Is Costly y ;zf»’

The smaller the product, the less room there often is for _
uncontrolled variation in the manufacturing process. w

— Hidden Costs Accumulate

Every inconsistent assembly method eventually finds its way into
the cost of the product.



When the Production Method Is Not Controlled

The consequences of an undefined manufacturing method extend well beyond the factory floor, creating a dangerous

cycle that makes the entire organisation reactive.

Variable Man-Hours Inconsistent Quality Rework

Production becomes difficult to Two boats can leave the same Problems discovered late are
plan and costing becomes less facility with noticeably different significantly more expensive to
reliable. levels of execution. correct.

Warranty Exposure

Recurring defects become recurring costs and
reputational damage.

Knowledge Loss

When experienced people leave, their solutions can
leave with them permanently.

Production struggles, after-sales becomes busier, more people are required to resolve problems, and the organisation
becomes reactive — spending resources fixing the consequences of a manufacturing system that was never fully

engineered.



The Objective Is Not More
Process. It Is Better
Process.

There is an understandable resistance to adding procedures to yacht
manufacturing. People worry about bureaucracy — more documents,
more meetings, more approvals, more boxes to tick. That is not the
objective. The objective is the opposite.

Good manufacturing engineering removes unnecessary decisions
from the production floor.

Sequence Is Khnown

The worker does not need to invent it — they can focus on
execution.

Fixture Is Designed

The worker does not need to improvise positioning — geometry is
controlled.

Tolerance Is Defined

There is no debate about what "looks right" — the standard is
Clear.

Inspection Is Established

Problems are caught before they move downstream — not after.

Good process does not slow production. It gives production the
confidence to move faster.




From Boatbuilding to Boat
Assembly

This is the evolution the industry should embrace. Not abandoning
craftsmanship. Not replacing experienced people. Not turning yachts into
anonymous industrial products. But moving from a model where people
are primarily building boats to one where the organisation has
engineered the product so effectively that people can assemble boats
through a controlled, repeatable system.

That requires engineering and production to work much closer together.
The engineer needs to understand how the production team actually
works. The production engineer needs to influence the design before it
reaches the shop floor. The manufacturing method needs to be
considered while the product is being engineered — not after the
drawings are released.

Design Manufacturing
Engineering

Inspection &
Feedback Assembly

That is how a yard begins to build organisational capability rather than
simply completing individual boats.




What We Look For

This is also where IONAIRE's manufacturing work begins. We work with
boatbuilding and yacht manufacturing companies to examine the reality
of how their products are currently being built. We look beyond the
drawings — examining what is genuinely engineered, what has become
established best practice, and what is still being left to individual
interpretation on the production floor.

From there, the objective is to help establish a more controlled
manufacturing system. That can include reviewing current production
methods, identifying variation, developing and structuring the build book,
defining assembly points, establishing repeatable work methods, and
introducing a more disciplined approach to production timing and takt.

01

Review Current Methods

Examine what is genuinely engineered versus what relies on individual
interpretation.

02

Identify Variation

Locate the sources of inconsistency in man-hours, quality, and assembly
outcomes.

03

Structure the Build Book

Capture best practice, define assembly points, and document repeatable
work methods.

04

Engineer What Is Undefined

Turn organisational knowledge into a system the yard can repeat
consistently and measurably.

The goal is not to tell experienced production teams how to do their jobs.
It is to capture what the best people already know, engineer what is still
undefined, and turn that knowledge into a system that the organisation
can repeat.



The Future of Yacht Manufacturing

The yacht industry will continue to become more sophisticated. Materials will evolve. Digital engineering will improve.
Automation will increase. Production volumes may rise. Customers will expect higher quality and greater consistency.
But the fundamental question will remain: Are we engineering the yacht — or are we engineering the way the yacht is
manufactured?

The difference may sound subtle. In practice, it is enormous. A drawing tells you what you want to make. A
manufacturing system tells you how to make it repeatedly.

Production Becomes Predictable Quality Becomes Repeatable

Rhythm replaces improvisation across every hull. Consistency is built into the system, not dependent on
individuals.

Knowledge Becomes Transferable Cost Becomes Manageable

The organisation retains capability regardless of who is After-sales pressure reduces and financial planning

on the floor. becomes reliable.

The boat is no longer being reinvented on the production floor. It is being assembled from a manufacturing system that
has already learned how to build it. That is the next step in yacht manufacturing. Not simply better boatbuilding.
Engineered boat assembly.



