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Executive Summary

Sound is the invisible
architecture of every space.

Whether the venue is a busy city-centre bar, a neighbourhood restaurant, or a
primary school classroom, the acoustic environment shapes how people feel,
how long they stay, what they spend, how well they learn — and how their bodies
respond. Yet audio is consistently the last element considered in commercial and
educational design.

The central argument is straightforward: if you do not intentionally design
audio into a space, you do not simply get silence. You get the opposite
of everything you wanted - noise that fractures communication, drives
customers away, and prevents learning.

Average revenue uplift Of diners who experience excessive noise
from well-designed restaurant audio never return

75% 52dB

Maximum speech intelligibility in many Noise threshold above which
untreated classrooms customer spending begins to tall
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1. Why Do You Want Audio in a Space?

Sound is deployed with intention: to set mood, to support brand identity, to
manage the energy of a room, to mask unwanted noise, and to create conditions
in which the primary activity — conversation, dining, learning — can flourish.
These five functions are the ‘intent’ that professionals bring to audio design. They
are also the five areas most severely damaged when design is absent.

ATMOSPHERE

Music and sound define the emotional
register of a space within seconds of
arrival. Research consistently shows
that people make snap emotional
judgements about environments based
on what they hear.

AN
BRAND IDENTITY _x

Music and sound define the emotional
register of a space within seconds of
arrival. Research consistently shows
that people make snap emotional
judgements about environments based
on what they hear.

BEHAVIOURAL INFLUENCE @)

Tempo, volume, and genre directly
influence dwell time, spending
patterns, and even what food and drink
people order — as decades of peer-
reviewed research confirms.
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ACOUSTIC COMFORT %

Music and sound define the emotional
register of a space within seconds of
arrival. Research consistently shows
that people make snap emotional
judgements about environments based
on what they hear.

COMMUNICATION ENABLEMENT Q

Crucially, the purpose of audio

in a social or educational space

is to support conversation and
comprehension, not to impede it. Every
design decision should be tested
against this principle.

Tnese five functions represent
the ‘intent’ that professionals
bring to audio design. They

are also the five areas most
severely damaged when design
is absent orinade
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2. Audio in Hospitality: The Commercial Evidence

Decades of peer-reviewed study have quantified what operators have
long suspected: the right music, at the right volume, in the right acoustic
environment, is a genuine commercial lever.

+11 min

Additional dwell time with
slow-tempo music, 56 min
vs 45 min per cover

+9%

Revenue per cover with
curated brand-matched
music vs generic playlist

Consumer
Research Highlight

*

86% say good music creates
a more memorable experience
* 80% would stay longer if the
music was right

60% would buy more to
continue listening

*  84% of Gen Z / millennials
stay longer with music they
enjoy

40% maximum sales uplift
with the right audio strategy

2.1 BRAND CONGRUENCE

North and Hargreaves (1999)
demonstrated that music genre
directly influences product selection.
Restaurants playing French music
saw higher orders of French wine;
those playing German music saw a
corresponding lift in German wine —
without any conscious awareness from
diners.
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-4%

+25%

Revenue uplift on live
music nights reported
by Colorado brewery

Sales reduction from
music poorly matched
to brand identity

Among Gen Z and millennials, 84% are
more likely to remain at a venue with
music they enjoy. Millennials rank
music as the 2nd most important
factor when selecting a bar or
restaurant.

2.2 WHAT GREAT AUDIO ACHIEVES

In a hospitality space where audio has
been designed with intention — right
genre, correct tempo, volume calibrated
to time of day and occupancy, speakers
positioned for even coverage — several
things happen simultaneously and
invisibly:

+ Guests arrive and immediately feel that
the space has a defined character

« Conversation flows without effort
because ambient sound masks
disruptive noise without overwhelming it

+ The mood aligns with the brand promise,
energetic, intimate, upscale, or relaxed,
priming spending behaviour

+ Guests linger, order more, and leave with
a stronger memory of the experience

« Staff work in a more comfortable
acoustic environment, reducing vocal
strain and improving service quality
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3. Audio in Education: The Learning Evidence

In educational environments, the stakes of audio design are measured notin
revenue but in outcomes: whether a child can hear and understand what is
being taught. The Acoustical Society of America found that in many real-world
classrooms, speech intelligibility is 75% or less — equivalent to reading a
textbook with every fourth word removed.

Treated vs Untreated Classroom

Background 45-60 dB(A) 30-35 dB(A)
Nolse LeVeI Untreated - Standard <35 dB(A) Treated

Reverberation 0.9-27s 0.4-0.6 s
Time (RTGO) Untreated - Standard <0.6 s Treated

SpeechTransmission 0.29 0.63
I ndex (STI) Untreated - Standard = 0.62 Treated - Rated ‘Good’

SJPEEEl As low as 75% 90-98%
Inte”igiblllty Untreated - Standard > 95% Treated - Near full comprehension

Groups most affected by poor classroom acoustics include:

STUDENTS
WITH HEARING
IMPAIRMENT

Ages 4-8

Younger children lack
capacity to fill in” missed

words from context —
cognitive development is still
building this skill

Even mild hearing loss (15-25

dB) places a student at severe
disadvantage. Signal-to-noise
ratio below +10 dB is critical

@ UK Building Bulletin 93 (BB93) compliance at construction does not
guarantee ongoing acoustic quality — furnishings change, room uses
change, and the acoustic environment degrades over time. Regular
re-assessment is essential.
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4. What Happens When Audio Design Goes Wrong

When audio design is absent or unconsidered, the consequences are not neutral,
they actively reverse every intended benefit. The effects operate simultaneously at
acoustic, physiological, psychological, and commercial levels.

4.1 The Lombard Effect: How Noise Creates More Noise

At background noise levels above 50 dB(A), speakers begin increasing vocal
output by 0.3-0.6 dB for every decibel of ambient noise increase. Once noise
crosses 57 dB(A), vocal effort begins doubling. The result is a self-reinforcing
spiral that turns a pleasant social space into an acoustic assault.

@ Background noise begins to register as uncomfortable. Customers

aware of effort required to converse.

Willingness to spend time and money begins to fall. Commercial
impact starts here — Bottalico (2018).

@ Lombard Effect activates. Guests begin involuntarily raising their

voices. the spiral begins.

Typical noise level in a busy, acoustically untreated venue at peak
70-80 dB(A) @ » Y y P

occupancy. Cortisol begins to rise.

Shouting required. Conversation impossible. The Lombard spiral has
90 dB(A)+ _ L . _
fully closed. 25% of diners cite noise as their top complaint — Zagat 2016.

4.2 The Human Experience: Communication Breakdown

When background noise forces
people to shout to be heard, several
things happen at a deeply personal
level. Conversation requires effort.
People lean in, cup their ears, repeat
themselves. Nuance is lost. Humour
fails because timing is destroyed.

Transforming Spaces Through Sound
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Confidential discussions become
impossible. By the time the main
course arrives in a very noisy venue,
many diners have stopped attempting
extended conversation and retreated
into the functional minimum required
to get through the meal.
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For older diners, or those with any
degree of hearing loss, the experience
is worse still — not just uncomfortable,
but isolating. Research from Scientific
Reports (2022) found that older adults
in noisy restaurant environments
reported feelings of exclusion from

the conversation happening around
them. Social withdrawal — the opposite
of what a hospitality venue exists to
create — becomes a direct consequence
of acoustic failure.

@,

Q
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Of diners who experience
excessively noisy restaurant

environments do not return.
The business does not lose

a transaction — it loses a
customer and all future
transactions they represented.

4.3 The Physiological Cost: What Noise Does Inside the Body

When the auditory system detects

a sound environment that exceeds
comfortable levels, the brain’s
hypothalamic-pituitary-adrenal (HPA)
axis activates the stress response. The
body interprets noise as threat. Cortisol

is released, along with adrenaline and
noradrenaline. Heart rate and blood
pressure rise. This is a measurable
biochemical event — Hahad et al.,
2019, Oxidative Medicine and Cellular
Longevity.

52 dB(A)+

Reduced willingness to spend;
discomfort begins registering
consciously

57 dB(A)+

Lombard Effect activates; vocal
effort increases involuntarily
without awareness

65 dB(A)+

Cortisol and noradrenaline
levels measurably elevated in
controlled studies

HOURS EXPOSURE

Cognitive impairment, attention
and memory measurably
degraded in children

85 dB(A)+

WHO danger threshold, risk of
permanent hearing damage
with sustained exposure

70 Lden

CHRONIC

Impaired behavioural and
cognitive development in
children — WHO, 2011
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4.4 Concentration and Learning

When background noise exceeds 35 dB(A), students must exhaust working
memory, selective attention, and auditory processing just to decode the
teacher’s words. This cognitive overhead leaves no capacity for comprehension or
retention—the student working hardest to hear paradoxically learns the least.

THE INVISIBLE COST

When a teacher must shout to be
understood, both the teacher and the
student pay the price: the teacher
with vocal fatigue, and the student The WHO estimates that across
with reduced learning — because Western Europe alone, noise
being shouted at increases stress and
signals that learning is a difficult,
unpleasant process.

exposure accounts for the loss
of over 1.5 million healthy
life years annually — making
acoustic design a public
health imperative, not merely a
commercial preference.

5. Designing Audio Right: The Professional Imperative

Bad audio is not simply the absence of good audio — it is the presence of a
problem. And like most problems in built environments, it is significantly cheaper
to design out at the planning stage than to remediate once the space is occupied.

5.1 What Professional Audio Design Involves

« Acoustic modelling of the space prior to construction or fit-out, identifying
reflective surfaces, reverberant zones, and likely noise sources

- Speaker specification and placement to ensure even sound pressure level
distribution, eliminating dead spots and hot spots

- Digital signal processing (DSP) configuration to shape frequency response to
the specific acoustic characteristics of the room

« Volume management systems that automatically adjust output in response to
occupancy and ambient noise, preventing the Lombard spiral before it begins

- Zonal control allowing different areas to operate at different volumes and
content

Transforming Spaces Through Sound
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- Commissioning and calibration in the real-world occupied environment, not
simply in the empty room

« In educational settings: sound reinforcement systems that amplify the
teacher’s voice to maintain a consistent signal-to-noise ratio regardless of
position or ambient noise

5.2 The Cost Argument

Industry benchmarks consistently place acoustic treatment and audio design
at approximately 2=3% of total construction or fit-out cost, a fraction of
spend on aesthetics, furniture, or kitchen equipment. Yet it is the element most
frequently value-engineered out of projects under budget pressure.

The cost of remediation, retrofitting acoustic treatment, replacing incorrectly
specified speaker systems, re-engineering signal paths in a finished space, is
consistently reported as three to five times the cost of correct specification at
design stage.

For hospitality operators, the commercial mathematics are straightforward. A
venue with 60 covers, averaging 2.5 turns per night at an average spend of £45,
generates £6,750 per evening. A 9% revenue uplift, documented in peer-reviewed
research, represents £607 per evening, or over £220,000 per year. Against a
design investment of a few thousand pounds, the return on investment timeline
is measured in weeks.

At design stage

Post fit-out

Post-opening

Transforming Spaces Through Sound
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Scenario Design Stage Post-Occupancy Retrofit

Acoustic treatment cost

2-3% 6-10%
(as % of fit-out)

Disruption to trading 2-3% 6-10%

Lower (reactive, constrained

Design accurac High (modelled in advance L -
g y gh( v ) by existing build)
. c ised by structural
Long-term performance Optimised -ompromised by structura
limitations
Ret i t t .
eturn onvestmen Weeks to months Years (higher cost base)

timeline

5.3 Standards and Accountability

Professional audio and acoustic design in the UK is governed by a range of
standards that provide both benchmarks and accountability frameworks:

« BS ENISO 3382: International « ANSI/ASA S12.60: American
standard for measurement of room National Standard specifying
acoustic parameters including acoustic performance criteria for
reverberation time, clarity, and schoolrooms and other learning
speech transmission index spaces, widely referenced in

« BB93 (Building Bulletin 93): UK international design guidance
Department for Education standard « |EC 60268-16: Standard defining
specifying acoustic performance the Speech Transmission Index (STI)
requirements for school buildings scale, used to objectively measure
— background noise, reverberation, and specify speech intelligibility in
and airborne sound insulation built environments

5.4 Acoustic Treatment: Solving the Problem at Source

Acoustic treatment controls how sound behaves in a space — how long it persists
and whether reflections interfere with speech intelligibility. It works mainly
through absorption (panels, ceiling tiles, carpet, upholstered seating that
convert energy to heat) and diffusion (surfaces that scatter reflections to avoid
hot spots and flutter echo). A well-treated room balances liveness and control,
preventing reverberant build-up that drives the Lombard Effect.

Transforming Spaces Through Sound
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5.5 RT60 — The Single Most Important Design Metric

RTGO is the time, in seconds, for sound pressure to decay by 60 dB after a source
stops. It directly governs whether a room supports or undermines its intended
purpose. Every absorptive and diffusive treatment decision is evaluated against
its contribution to reaching the target RT60.

Target vs Untreated RT60 by Environment

Fine dining Casual Primary Secondary / Meeting /

restaurant dining / bar classroom (ese3) HE classroom conference room

0.4-0.6s 0.6-0.8s =06s =08s 0.3-0.5s
Target RT60 Target RT60 Target RT60 Target RT60 Target RT60
1.2-20s 1.0-18s 09-27s 0.8-15s 07-12s
Untreated Typical Untreated Typical Untreated Typical Untreated Typical Untreated Typical
Effect of Excess
Conversation High noise floor; Speech Cognitive overload; Poor clarity on calls
breakdown; shouting required intelligibility reduced retention and AV systems
Lombard spiral drops below 75%

¢¢ Polished concrete floors, glass partitions, and bare plaster walls — all common
in contemporary hospitality design — are individually cost-effective choices.
Collectively, they create an RT60 three to four times longer than recommended
for comfortable dining. ,,

5.6 Why RT60 Is the Starting Point for Every Design

RT60 is not merely a measurement — it is a design specification. When an
acoustic engineer receives a brief for a new space, the first question is: what
should the RT6O0 be for this room’s purpose? Every subsequent decision —
absorptive panels, floor finishes, ceiling treatment, furniture — is evaluated
against its contribution to reaching that target. For decision-makers
commissioning a new space, specifying an RT60 target is the single most
actionable step towards guaranteeing acoustic performance. An acoustic
consultant can model the expected RT60 from architectural drawings before a
single panel is purchased — providing a contractually enforceable performance
standard.
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Habitech designs, specifies, and installs integrated audio and acoustic solutions
for hospitality and education clients across the UK. We work with architects,
interior designers, and facilities managers from the earliest stages of a project to
ensure acoustic performance is engineered in, not retrofitted at greater cost and

compromise.

6. Conclusion: Sound as a Specification

The evidence assembled in this white paper leads to a single, clear conclusion:
audio design is not an optional enhancement. It is a fundamental determinant of
whether a space performs its intended function.

IN HOSPITALITY

The right audio strategy creates
atmosphere, drives behaviour,
builds brand, and delivers
measurable commercial
returns. The wrong strategy
creates a noise environment
that fractures conversation,
triggers the body’s stress
response, repels customers, and
destroys the social experience
that is the entire reason people
choose to dine out.

IN EDUCATION

Good acoustic design is the
difference between a teacher
whose voice reaches every
student clearly and one who
strains every day to be heard.
It is the difference between a
student who can focus fully
on learning and one spending
cognitive resource decoding a
degraded acoustic signal.

¢¢ |f you do not intentionally design audio into your space, you do not get silence.
You get the opposite of everything you intended. ,,
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