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BEING AHEAD

1. Introduction: Rediscovering the “Why” in Design

In the dynamic, high-stakes world of modern product development, clarity of purpose often be-
comes collateral damage in the pursuit of speed, novelty and competitive differentiation. Prod-
uct teams, facing ever-shrinking design cycles and increasingly complex market demands, fre-
quently bypass foundational questions in favour of rapid ideation and prototyping. While agile
methodologies and lean startup thinking offer valuable frameworks for iterative experimenta-
tion, they risk encouraging a superficial engagement with user needs when not anchored in
rigorous analytical discipline.

This is precisely where Function Analysis and FAST (Function Analysis System Technique)
diagrams assert their strategic relevance. These methodologies are not relics of a bygone era
of systematic design but living instruments of intellectual clarity. They provide a structured ap-
proach for interrogating the raison d’étre of every element within a product or system, asking
not just how a component works, but why it exists, what purpose it fulfils and whether that pur-
pose adds tangible value.

Consider the case of a domestic smart thermostat, a product that has undergone extensive
technological evolution over the past decade. The initial temptation might be to populate the
device with Al-driven learning algorithms, complex touchscreens and predictive behavioural
analytics. But Function Analysis
reorients the discussion by asking:
what are the essential functions
the product must perform to satisfy
the end-user? Functions such as
"sense ambient tempera-

ture", "compare with setpoint"”,
"signal HVAC system", and "dis-
play user feedback" emerge as the
core functional backbone. Each | | e s 3
feature that cannot be directly tied Traditional Thermostat (£ Smart Thermostat [ red Smart Thermostat
to these functions must justify its : 2 Al Leaming Algorithms
existence through secondary : - ~ ———=10YEARS N roucheat
value, ease of use, energy effi- ] Predictive Analytics
ciency or system integration. If it
cannot, it risks becoming design
noise.

TECHNOLOGICAL EVO LUTION

Through the lens of Function Analysis, innovation becomes purposeful rather than performa-
tive. The development process evolves from assembling technologies to orchestrating value,
from stacking features to sculpting intent. This shift in orientation, toward essentialism, can
dramatically improve design efficiency, customer satisfaction and long-term maintainability.
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BEING AHEAD

2. Clarifying Purpose: Functional Thinking as a Design Imperative

Function Analysis begins with a deceptively simple proposition: define what the product must
do, not what it is or how it looks. This principle seems obvious, yet its absence is startlingly
common in industry. Teams often default to historical precedent or market mimicry, developing
new iterations of existing products without critically interrogating their functional architecture.
Function Analysis breaks this cycle by mandating a formal decomposition of product intent into
discrete, value-generating actions.

This decomposition uses a standardized syntax, verb-noun pairings, to describe each function.
These pairings are intentionally abstract to avoid conflating function with form.

For example, “heat water,” “dispense liquid,” or “record data” do not presuppose specific tech-
nologies, allowing the design space to remain open and innovative.

Take the case of a modular coffee brew-
ing device intended for both home and
STORE WATER > HEAT L G';‘ggf,;s - ;’E“:Ajjj office environments. Traditional designs
5 [ 8 : may prioritize industrial aesthetics, digital
_sienAL ], 35;;5501 \ controls or built-in water reservoirs. But
' — when applying Function Analysis, the fo-
cus shifts to first-level functions: “store
water,” “heat water,” “infuse grounds,”
and “deliver beverage.” Secondary func-
. tions such as “signal readiness,” “prevent
1 overflow” and “track usage” may emerge,
but are only considered after the primary
 value stream has been articulated. This
approach leads to design decisions
rooted in necessity and coherence, rather than trend-chasing or incrementalism.

Furthermore, function-driven thinking naturally promotes technological neutrality. In a univer-
sity engineering competition, a student team sought to design a low-cost prosthetic arm. Initial
concepts leaned toward servo-motor actuation and 3D-printed hand shells. But Function Anal-
ysis redirected their focus to core needs: “grasp object,” “release object,” “stabilize position,”
and “adjust grip force.” This led to a breakthrough design based on mechanical linkages and
spring-loaded tensioning, delivering comparable performance at one-third the cost.

By reframing design problems in terms of essential outcomes rather than assumed solutions,
Function Analysis cultivates a culture of intellectual humility and open-ended inquiry. It chal-
lenges engineers not to build the best version of an old idea, but to discover new ideas that
solve the right problems in the most elegant way possible.
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BEING AHEAD

3. Design Optimization: Streamlining with Surgical Precision

Once a function-based architecture is established, optimization becomes a process of eliminat-
ing excess, consolidating complexity and reinforcing core value. Rather than refining every
component equally, Function Analysis guides optimization toward areas where simplification or
integration yields the greatest return on investment.

This is particularly evident in industries burdened by legacy systems and incremental design
evolution. Consider a multinational manufacturer of industrial HVAC systems. Over the years,
successive product iterations had accumulated over 1,200 unique parts across five models,
many of which served redundant or marginal functions. Through a comprehensive Function
Analysis exercise, the team discovered that a majority of these parts were tied to duplicated
implementations of the same five core functions. By harmonizing these into modular subsys-
tems, the company reduced part count by 40%, slashed tooling costs and dramatically im-
proved inventory logistics.

In consumer electronics, the same principle applies. A high-end noise-cancelling headphone
manufacturer analysed their function set: “capture ambient noise,” “generate anti-noise,”
“transmit sound,” “support ear,” and “enable control.” The initial design used three separate
PCBs for these functions. By consolidating all functions into a single adaptive DSP module
with integrated firmware, the team achieved a lighter, more compact device while improving
energy efficiency.

Function-driven optimization also facilitates better design for manufacturing (DFM) and design
for assembly (DFA). In a recent robotics startup, the transition from a 22-part actuator system
to a 9-part integrated module, based on re-mapped function logic, reduced assembly time by

65% and improved reliability by reducing connector points.

The key insight here is that optimization is not merely about doing more with less, but about
doing precisely what is necessary and no more. This requires the discipline to distinguish be-
tween features that enhance user value and those that merely embellish the product. It is in
this surgical precision that Function Analysis proves its worth, delivering designs that are not
only efficient, but profoundly coherent.

4. Ensuring Quality by Design: Detecting Weaknesses Before They Manifest

In most product development workflows, quality assurance is a downstream activity, applied
after the design has matured and prototypes are fabricated. While testing and validation are
indispensable, they are also reactive. They catch errors but do not necessarily prevent them.
Function Analysis and FAST diagrams enable a shift to proactive quality engineering, by sur-
facing potential failure points early through logical inspection of function interdependencies.
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BEING AHEAD

FAST diagrams are particularly powerful in this regard. They allow teams to map functions not
only in a vertical hierarchy but also in horizontal logic chains, showing temporal sequences
and enabling conditions. This helps identify scenarios where missing, weak or redundant func-
tions can lead to cascading failures.

Take, for instance, the development of a battery management system (BMS) for an electric ve-
hicle. A FAST diagram might reveal that the function “prevent overcharge” is only loosely
linked to “detect voltage surge” and “initiate cut-off.” If these linkages lack real-time feedback
or redundancy, the entire safety protocol becomes vulnerable. Recognizing this during the
function mapping stage enables the team to introduce robust safeguards, such as dual-sensor
verification or predictive analytics, before any physical system is built.

Another example comes from the field of medical devices. In an infusion pump project, a team
discovered that “halt fluid flow” depended entirely on a single solenoid valve activated by a
pressure differential reading.

The FAST diagram flagged this as a critical single point of failure. As a result, the design was
augmented with a mechanical override and alarm redundancy, improving patient safety and
enhancing regulatory compliance.

This form of anticipatory quality engineering is particularly valuable in regulated environments,
where defects have legal and ethical implications. But even in consumer products, the early
identification of functional vulnerabilities can prevent expensive recalls, warranty claims and
brand damage.

By thinking in functions rather than components, teams are better equipped to ensure com-
pleteness, robustness and resilience, qualities that define not just a good product, but a trust-
worthy one.

5. Fostering Cross-Disciplinary Alignment: The Role of Visual Function Mapping

Product development is rarely the domain of a single discipline. From marketing to software
engineering, from procurement to regulatory affairs, each function brings a distinct lens to the
project. Misalignment among these groups can lead to scope creep, conflicting requirements
and systemic incoherence. FAST diagrams offer a unifying structure that cuts across silos and
anchors dialogue in shared logic.

A well-constructed FAST diagram is more than a technical artifact; it is a communication tool. It
translates functional intent into a visual language that is accessible to all stakeholders. For in-
stance, a FAST diagram for a smart irrigation controller might show how the function “conserve
water” is enabled by “measure soil moisture,” “forecast weather” and “regulate valve timing.”
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BEING AHEAD

This holistic picture allows marketing to see user benefits, engineering to identify technical re-
quirements and operations to flag supply chain constraints.

In a large European home appliance firm, the adoption of FAST diagrams during cross-func-
tional workshops had a transformative effect. Engineers, product managers and UX designers
collaboratively built a functional model of a new washing machine. The result was a design
that harmonized mechanical reliability with user-centric features like cycle customization and
remote diagnostics, features that previously conflicted due to competing priorities.

Furthermore, FAST diagrams
facilitate traceability. In safety-
critical industries like aviation or
defence, every function must be
justified and mapped to a re-
quirement or hazard mitigation
strategy. Visual function map-
ping ensures that no element is

WHAT MuST THE PRODUCT Do?

NOT: WHAT IS IT? How DoES IT LooK?

_ | STORE | HEAT |, INFUSE F unction
WATER | WATER  GROUNDS Analysis

o SR l

K SIGNAL . DELIVER
READINESS BEVERAGE

left unaccounted for, streamlin- | |
ing audits and certification pro- —alioe. LT e

cesses.

Ultimately, FAST diagrams fos-
ter a culture of transparency,
alignment and continuous refine-
ment. They provide the scaffolding for teams to make decisions not based on authority or
habit, but on clear, shared understanding of how every action serves the larger purpose.

6. Conclusion: From Feature Proliferation to Function-Driven Innovation

As technological ecosystems grow more intricate and user expectations become increasingly
nuanced, the margin for waste and error in product design narrows significantly. Function
Analysis and FAST diagrams provide a rigorous framework for navigating this complexity with
clarity and control. They shift the centre of gravity in product development from superficial fea-
ture aggregation to essential function fulfilment.

This paradigm is not about doing less; it is about doing what matters most. It is a discipline of
intentionality, ensuring that every component, every feature and every subsystem exists for a
reason that can be clearly articulated and demonstrably linked to user value. It is a methodol-
ogy that respects the finite nature of resources, the unpredictability of markets and the intelli-
gence of users.
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BEING AHEAD

From healthcare to automotive, from consumer tech to aerospace, the organizations that mas-
ter function-first thinking are those best equipped to deliver innovation that is not only elegant
and efficient, but enduring.

EXAMPLE
FUNCTION ANALYSIS OF A MOBILE PHONE CHARGING BRICK

A function analysis identifies and classifies what the object does, expressed in verb-
noun format, ideally starting from the top-level function and decomposing it into subfunc-
tions. Functions are classified as:

Basic Function — the main reason the product exists.
Secondary/Required Functions — necessary to fulfil the basic function.
Support Functions — ensure correct or safe operation.

Unwanted Functions — side effects or drawbacks.

1. Basic Function
o Convert Power
2. Secondary (Required) Functions

Receive AC Power (from wall socket)

Convert AC to DC (via internal rectifier and regulation circuitry)
Stabilize Output Voltage (constant voltage regulation)
Transfer DC Power (to device via cable/connector)

3. Support Functions

Protect Circuit (against overvoltage, short circuits)
Dissipate Heat (prevent overheating)

Indicate Power Status (e.g., with LED)

Fit Socket (mechanical fit and contact with plug)
Insulate User (electrical safety)

Contain Components (enclosure/casing)

4. Unwanted Functions

Generate Heat

Emit EMI (Electromagnetic Interference)
Occupy Space

Add Weight
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