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Executive Summary

This report critically examines the profound link between poor office cleaning, degraded IAQ, and significant
productivity losses in the United Kingdom. Research indicates that indoor air can be 2 to 100 times more
polluted than outdoor air. Given that UK citizens spend up to 90% of their time indoors, the workplace
environment is a primary determinant of health and cognitive performance.

Substandard cleaning directly facilitates the accumulation of harmful pollutants, including complex dust
matrices, mould, and Volatile Organic Compounds (VOCs). These pollutants lead to immediate symptoms—
such as headaches and fatigue—and long-term conditions like asthma. In the UK, 57% of office workers
believe IAQ affects their mental and physical health, while 70% harbour direct concerns about workplace air
pollution.

The economic case for improvement is compelling. Addressing indoor air pollution could save the UK up to
£40 billion annually. Strategic investments in IAQ can yield benefits exceeding costs by a factor of 60, with
payback periods often under two years.

Andy Erskine
Chief Executive Officer
AEFM Limited
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Defining IAQ and Common Office Pollutants

IAQ refers to the air quality within buildings as it pertains to the health and comfort of occupants®. In modern
UK offices, several key pollutants frequently exceed healthy levels:

Particulate Matter (PM_2.5): Microscopic particles (2.5 microns or less) capable of entering the lungs
and bloodstream. Sources include accumulated dust, the mechanical action of vacuuming, and
outdoor traffic.

Volatile Organic Compounds (VOCs): Gases emitted from cleaning products, paints, new furniture,
and office equipment like printers. Fragranced products containing terpenes can react with ozone to
form formaldehyde, a known human carcinogen.

Carbon Dioxide (CO_2): A byproduct of human respiration; elevated levels indicate inadequate
ventilation and directly impair cognitive function.

Biological Pollutants: These include bacteria, viruses, mould, and dust mites. They thrive in damp
areas neglected during cleaning and can circulate via HVAC systems.

The Direct Impact of Substandard Cleaning

Ineffective cleaning practices allow pollutants to accumulate and can even introduce new toxins into the
environment.

Pollutant Accumulation and Resuspension

Dust Matrices: Office dust is a complex mixture of dead skin cells, allergens, heavy metals, and
chemicals like PFAS. Infrequent cleaning allows this mixture to settle in carpets and ventilation grilles.

The Resuspension Effect: Ineffective methods like dry sweeping or using vacuums without HEPA
filters do not remove particles; they merely resuspend them into the air where they are easily inhaled.

Cleaning Product Reactions: Ironically, some cleaning agents release VOCs that react with ozone to
form ultrafine particles and formaldehyde. This creates a persistent, post-cleaning source of pollution.

Consequences for Employee Health and Well-being

The health impact of poor IAQ in the UK manifests as both immediate "diagnostic masking" symptoms and
chronic long-term conditions.

The UK Health Burden
Impact Category Specific Evidence and Symptoms
Immediate Symptoms

86% of UK workers report headaches (23% daily) and 91% suffer from fatigue or

lethargy at work.

Respiratory Irritation  Direct responses to pollutants include "tickly throats," dry eyes, and sinus
discomfort.

Sick Building Millions of UK workers experience symptoms like nausea and persistent coughing
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Syndrome (SBS) that resolve only after leaving the office.
Long-Term Risks Prolonged exposure is linked to chronic respiratory diseases, heart disease, and
severe infections like Legionnaires' Disease.

The Productivity Drain: Cognitive Impairment

Beyond physical illness, poor IAQ leads to a "sub-perceptual" decline in mental acuity, meaning employees
may feel fine but perform significantly worse.

Empirical Evidence from Key Studies
e General Performance: Improved IAQ has been shown to boost cognitive function by 61% and overall
productivity by 10%.

e The Ageing Effect: For individuals under 30, exposure to PM_2.5 can lead to cognitive decline
equivalent to ageing by 15 years.

e Harvard Research: Found that poor air quality can decrease cognitive performance by as much as
50%.

e UK-Specific Research: A University of Cambridge study confirmed that prolonged exposure to
pollutants in offices reduces cognitive performance.

e Ventilation and CO2: Productivity declines considerably when windows are closed and CO2 levels rise
(e.g., reaching 1664ppm compared to healthy levels of 500-1000ppm).

The Concept of Presenteeism

Presenteeism occurs when employees are at work but operate at reduced capacity due to discomfort or
fatigue. Experiencing just two symptoms, such as dry eyes and lethargy, can measurably reduce an individual's
performance.

Quantifying the Economic Burden in the UK

The financial repercussions of substandard IAQ impact both individual businesses and the national economy?.

Direct and Indirect Costs
e NHS Costs: Respiratory conditions linked to air pollution (including indoor sources) cost the UK
economy £2.5 billion annually in lost productivity and healthcare expenses.

e Lost Working Days: More than three million working days are lost in the UK each year due to air
pollution.

e Absenteeism: Inadequate ventilation alone is responsible for 57% of sick leave cases.

¢ Employee Turnover: 62% of workers would consider leaving their job if IAQ did not improve.
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Replacing a highly trained employee can cost up to 213% of their annual salary.

e Energy and Assets: Accumulated dust forces HVAC systems to work harder, increasing energy use by
up to 15% and damaging sensitive electronics.

VII. Strategic Recommendations for UK Offices

Optimising the workplace requires an integrated strategy of cleaning, maintenance, and policy.

1. Enhanced Cleaning Protocols
e HEPA Filtration: All office vacuums must use HEPA filters to prevent the recirculation of fine particles.

e Damp Cleaning: Prioritise wet mopping and microfibre cloths to trap dust rather than redistributing it.

e Green Cleaning: Exclusively use low-VOC or VOC-free products and avoid "pine" or "lemon" scents
that create formaldehyde.

e Specialised Training: Treat cleaning as a health function rather than a basic janitorial service, vetting
staff on IAQ principles.

2. Ventilation and Monitoring
e Fresh Air Rates: Ensure supply rates do not fall below the UK guidance of 5 to 8 litres per second per
occupant.

e HVAC Maintenance: Adhere to HSE standards for regular duct cleaning and filter replacement (ideally
every 1-3 months).

e Real-time Monitoring: Use CO2 monitors (mains-operated with visual indicators) as recommended by
the HSE to identify poorly ventilated areas. UK-available devices from AEFM, Airly and Dyson can
integrate alerts for system adjustments.

3. Holistic Design and Policy
e Green Workplace Initiative: Businesses should leverage the UK government’s 2025 Green Workplace
Initiative for grants to retrofit older buildings with energy-efficient ventilation.

¢ Biophilic Design: Introduce plants like peace lilies or spider plants; a Bristol pilot program saw a 20%
improvement in perceived air quality after adding greenery.

Adherence to Standards: Consult guidance from bodies such as CIBSE, BSI, NICE, and the Health and
Safety Executive (HSE) for best practices.

Conclusion

Substandard office cleaning is a significant, yet preventable, drain on UK human capital and business
performance. By reframing IAQ as a strategic profit centre rather than an operational cost, organisations can
achieve returns of up to 60 times their investment. In a competitive global economy, prioritising clean air is a
fundamental pillar of operational excellence and employee well-being.
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