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Overview

Brief 
The Department for Environment, Food & Rural Affairs (Defra) commissioned the University of Southampton to conduct a 
systematic review of interventions aimed at improving awareness or changing behaviours in respect to indoor air quality (IAQ). The 
brief included an overview of behaviour change theories, the systematic review itself, and based on the results of the systematic 
review, suggestions for the design of IAQ interventions.

Research aim
The purpose of this research is to provide a focus on the sphere of influence available to building occupants themselves with respect 
to IAQ, rather than on engineered solutions which are a focus for existing research. Specifically, the research aims to understand the 
options, actions and behaviour change possibilities available to building occupants to affect and improve their IAQ on a day to day 
basis. 

Report structure
To achieve this aim, the research is presented in a two part report consisting of Part A (additional to the initial brief ) and Part B: 

 – Part A (this document): Provides an overview of factors affecting IAQ in offices, applicable guidelines, effects on health, and 
behavioural options available to users to improve their IAQ, based on findings from literature.

 – Part B: Based on the behavioural possibilities identified in Part A, Part B provides a systematic review of interventions seeking 
to improve awareness and change behaviour with respect to actions around IAQ.
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1: Introduction
The service economy makes up over 80% of the UK’s GDP,1 thus understanding and managing environmental factors which can affect 
the productivity and performance of office workers is a vital consideration. Poor indoor air quality (IAQ) can negatively affect health and 
productivity.2–5 Yet in naturally ventilated buildings, where human actions such as opening doors/windows can directly influence IAQ, 
occupants typically lack information on their IAQ or how to improve it.6,7  This paper provides a short desktop review of three key factors 
affecting IAQ in naturally ventilated offices, specifically: (1) ventilation, (2) office fixtures and finishes, and (3) outdoor pollutants.

Scope and Limitations
This overview concentrates on the effects of air quality and does not extend to other indoor environmental factors which may affect 
human performance, e.g. noise, lighting, temperature. The overview is human-centred in that it concentrates on the actions immediately 
available to occupants themselves to improve air quality, rather than discussing engineering solutions or factors outside of the immediate 
sphere of influence of the building occupants. 

2: Indoor pollutants 
Of the common environmental stressors in offices, e.g. noise, thermal comfort or lighting, IAQ is somewhat unique in that cognitive 
performance can be negatively affected without any effect on personal comfort. Due to sensory fatigue (acclimatisation to a room), 
cognitive performance can be negatively affected prior to the IAQ deteriorating to the point of occupant awareness of the poor IAQ or 
physical discomfort.8,9

Sources of indoor air pollution vary by ventilation type, e.g. dirty air supply filters are a problem specific to mechanically ventilated, 
buildings; whereas under-ventilation is typically more of an issue in naturally ventilated buildings where humans themselves achieve 
ventilation through opening windows, doors or vents. This review concentrates on pollutants in naturally ventilated buildings, because 
occupants of naturally ventilated offices have a greater number of behavioural affordances available to them to improve IAQ compared to 
occupants in mechanically ventilated offices.

 The following paragraphs provide an overview of three sources of indoor air pollution:

– Ventilation/CO
2

– Office fixtures and finishes

– Outdoor pollutants indoors

These pollution sources are reviewed according to:

– Applicable guidelines/exposure limits

– Effects on health/productivity

– Behavioural possibilities to mitigate or improve conditions

2.1 Ventilation and carbon dioxide (CO2)
Ventilation plays a critical role in controlling the air quality of indoor spaces in terms of replacing the air and flushing indoor-sourced 
pollutants including CO

2
, Volatile Organic Compounds (VOCs) and human bio-effluents.10,11 In naturally ventilated buildings, ventilation 

is achieved through occupant operation of windows, doors or vents, with additional extraction fans typically installed in bathrooms, 
kitchens or other specific-purpose rooms. 75% of the UK’s building stock was built prior to 1980,12 and natural ventilation is currently 
increasing in popularity as a building typology owing to the reduced operating costs and ease of meeting energy efficiency targets.13 

In naturally ventilated buildings, reduced ventilation leads to a build-up of indoor-sourced pollutants, and thus ventilation rate can be 
directly proportional to IAQ. Windows are opened and closed primarily for comfort in naturally ventilated buildings,14,15 which can lead 
to inadequate ventilation, particularly in winter when windows are closed for warmth.16 Carbon dioxide (CO

2
) is a product of human 

respiration, and rises in occupied spaces when the ventilation is reduced or restricted. CO
2
 is far easier to measure compared to actual 

ventilation rate, and is often used as a real-time indicator of ventilation.17 

2.1.1 Guidelines / Exposure limits
Ventilation: European building guidelines for non-residential buildings state that buildings must be capable of achieving a minimum 
ventilation rate of 8 litres/second/person (l/s/p) for acceptable air quality.18 British guidelines for schools also state ventilation systems 
should be capable of achieving 8 l/s/p.10 While building regulations set minimum required ventilation rates, literature suggests ventilation 
rates should be maintained as high as possible within the realistic constraints of energy efficiency,19–22 and that occupants should be 
capable of lowering the CO

2
 concentrations below 1,000 ppm at any occupied time.10 
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CO2: Due to the greater ease and lower cost of measuring CO
2
 compared to actual ventilation rate, CO

2
 concentrations are increasingly 

becoming specified in operational building regulations and guidelines23–25 Current guideline values for maximum average concentrations 
of CO

2
 in indoor spaces vary between country and room type: 1,500 ppm for school classrooms in the UK26, 1,200 ppm for offices in 

Finland,27 between 860, and 1,590 ppm for different types of “comfort spaces” in Hungary28. The 8-hour workday health and safety limit for 
average CO

2
 concentration in the UK and US is 5,000 ppm,29 however this figure relates to the known toxicity of CO

2
 gas rather than the 

cognitive performance effects of under-ventilation.

2.1.2 Effects on health/performance
A large body of literature associates continuous exposure to low ventilation rates (< 3 l/s/p) with health-related symptoms such as nausea, 
fatigue, headache, asthma, eye and throat irritation, poor concentration,2,30–35 sick leave,36 allergies in certain climates,33 as well as impaired 
learning performance at school37,38 (see Fisk11 for a meta-review) and 6-9% lower productivity in the office2. Conversely, increasing 
ventilation rates from 5 to 10 l/s/p,39 are found to improve cognitive performance. A meta-review of multiple studies finds that benefits 
such as improving cognitive performance and reducing sick building syndrome (SBS) symptoms can be achieved by increasing the 
ventilation rate up to 25 l/s/p.33

Indoor CO
2
 concentrations of 2,000 - 5,000 ppm achieved due to human occupation in under-ventiled rooms (as opposed to introduced 

CO
2
 gas28,40), are correlated with decrements in cognitive performance,4,9,17 lower vigilance and increased sleepiness.41 In multi-classroom 

studies, high mean CO
2
 concentrations (> 1,800 ppm) achieved due to poor ventilation are linked to worse performance on academic test 

results and increased absenteeism.42–44 Table 1 and Figure 1 summarise the cognitive performance and self-reported effects of indoor CO
2
 

concentrations caused by reduced ventilation found in recent studies.

Table 1- Overview of studies testing the effect of CO
2
 on cognitive performance. Only studies that measure office-realistic 

concentrations of CO
2
 and those which report on concentrations of CO

2
 (as opposed to ventilation rates in litres per person per second) 

are included.

No. Paper
Exposure level 
Average CO

2
 in 

parts per million

Exposure 
duration

Sample 
size

Performance effects

*1 Zhang et al. 2017 4 3,192 ± 343 255 minutes[1] 25

Cognitive: K speed of addition K 
attention tasks 

Subjective: I sleepiness I fatigue 
Iheadache intensity  

*2 Maddalena et al. 2015 9

1,800 (no ± 
given) 4 hours[1] 16

Cognitive: K Decision making 

Subjective: No significant effects

*3 Vehvilainen et al. 2016 41

2,756 ± 1100, 
maximum 4,900 3x4hr meetings[2] 4

Cognitive: K Vigilance 

Subjective: I sleepiness I headache

*4 Bako-Biro et al. 2012 42 

1,000 – 5,000 
(pre-ventilation 
improvement)

School hours for 
3 consecutive 
weeks[3] 332

Cognitive: I Cognitive performance 
improved following ventilation 
improvement which lowered mean 
classroom CO

2
 to < 1,500 ppm

*5 Maula et al. 2017 8 2,260 ± 141  ppm 4 hours[1] 36

Cognitive: K Weak negative effect on 
1 of the 5 cognitive performance tasks 

Subjective: I fatigue I perceived 
workload

*6 Twardella et al. 2012 45 2,115 (no ± given) 2 school days[3] 417
Cognitive: IErrors on sustained 
attention task only

* Human-generated CO
2
 concentrations, e.g. caused by reduced/inadequate ventilation.

[1] Climate controlled laboratories
[2] Office meeting room (variable CO

2
 concentrations)

[3] Classrooms- effect on children (variable CO
2
 concentrations)

Figure 1: Effect of CO
2
 concentration on human performance where CO

2
 is a product of human respiration and inadequate ventilation

Table 1 and Figure 1 show that when CO
2
 is a product of human-respiration and poor ventilation, cognitive performance decline can begin 

to occur as low as 1,800 ppm. Yet median CO
2
 concentration in occupied rooms such as classrooms can remain consistently over 2,000 

ppm throughout a school day.11 Negative cognitive performance effects have also been found to precede awareness of poor IAQ, due to 
acclimatisation to a room.8,9 Together, these findings suggest high CO

2
 warning notifications might be beneficial in classrooms or offices.

How quickly cognitive performance is affected by poor ventilation, and how quickly it is restored when conditions improve, are imperfectly 
understood in the literature to date.4,41 There is some indication that the onset of cognitive performance reductions may be gradual 
over this time. One study41 found that arterial CO

2
 measurements remained constant for the first two hours of exposure to elevated 

CO
2
 concentrations (mean: 2,756 ppm), owing to physiological compensatory mechanisms, but rose in the second two hours of the 

experiment.41 Arterial CO
2
 was positively correlated to sleepiness.41 This finding suggests humans may be capable of physiologically 

self-regulating against the effects of poor ventilation for up to two hours, and that performance decrements may only 
present after this time. Accordingly, it seems reasonable that breaking up exposure to indoor air, e.g. regular work-breaks involving fresh 
air, may be a means of limiting the cognitive performance effects of poor ventilation.

2.1.3 Behavioural possibilities to limit exposure to under-ventilation
(1) Because windows are opened/closed primarily for comfort,14,15 yet cognitive performance decline can precede awareness of 
poor indoor air quality,8,9 the following may be useful:

– Alerts based on CO
2
 concentrations to open windows or ventilate the room may lead to healthier ventilation behaviours. 

– Real time feedback on CO
2
 concentration in offices. Situated CO

2
 feedback has shown potential for improving ventilation 

practices in schools, however has not yet been tested in terms of behaviour change in office environments.7,46

– A wide range of IAQ monitors which measure and visualise CO
2
 concentration are available commercially for the office 

and home.

– Reducing sources of noise in adjacent areas enables doors to be kept open more often to maintain air flow and ventilation.

(2) Because the effects of poor ventilation/high CO
2
 may only be felt after prolonged exposure to poor air quality, motivating regular 

fresh air breaks for office workers may additionally act to limit the cognitive performance effects, even if the air quality remains 
poor. Walking is found to increase creativity both during and after exercise due to IAQ,47 and thus may offer additional cognitive 
performance benefits beyond simply limiting exposure to poor IAQ. A small but growing number of commercially available wearable 
air quality monitors exist which monitor personal exposure to particulate matter, e.g. AtmoTube (https://atmotube.com) and 
AirBeam (http://aircasting.org) . Wearable air quality monitors may help users understand their exposure to pollutants when outside 
the office on breaks or during commutes. However the accuracy of these monitors and of low cost gas and particulate matter 
sensors more generally is less than that of industrial monitors and can be up to ± 10% of the actual value.
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2.2 Office fixtures, finishes and cleaning activities
Office fixtures, finishes and cleaning activities contribute to two key groups of indoor pollutants, Volatile Organic Compounds (VOCs) and 
Particulate Matter (PM). Modern detection methods identify thousands of individual VOCs,48,49 with current workplace exposure limits 
available for 500 individual compounds.50 Due to the large number and variety of point-sources, and difficulty in accurate measurement 
of individual VOCs, guidelines and literature often generalise VOCs as a group of chemicals, or Total VOCs (TVOCs),24 rather than as 
individual chemicals. The oxidation of VOCs contributes to ultra-fine particulate matter.51 Common point sources for VOCs include paints, 
sealants, adhesives, carpets, floor finishes, powdered floor polishes, timbers, lacquers, certain plastics and office equipment including 
personal computers, copiers and printers.52,53  VOC concentrations vary with building age, and in new or recently renovated buildings can 
be an order of magnitude higher than established buildings.54 TVOC concentration has been found to drop by 67-69% in the first week 
following a renovation, with the remainder taking up to two years to completely “off-gas”.54  Indoor VOC concentrations in a room can also 
vary according to ventilation rate.

Multi-function devices such as printers and copiers emit low concentrations of ultrafine particulate matter and a range VOCs including 
those known to be toxic and/or carcinogenic e.g. benzene and trichloroethylene.50,53 While the emitted concentrations are low, pollution 
from office equipment can still be dangerous due to long-term or continuous exposure.55,56

Cleaning solutions including detergents, bleach, window, bathroom and toilet cleaners are additional sources of VOCs. The risks 
and effects of exposure to VOCs through cleaning products are heightened for occupational cleaners.57 Cleaning activities including 
spraying, sweeping and dusting additionally contribute to short term elevations in indoor particulate matter, as does the use of chalk 
on blackboards and dusting of blackboards- where these are present.58 In homes, cooking and smoking and spraying aerosols represent 
additional sources of indoor VOCs and PM.59 

2.2.1 Guidelines / Exposure limits
UK Building regulations do not cover source control emissions, e.g. PM and VOC emissions from office activities or building products. 
Non-binding best practice standards stipulate total VOC concentration should be maintained below 300 µg/m3 60 or 500 µg/m3. 61  
Workplace exposure limits exist for over 500 individual VOCs,50 however in practice, estimating personal exposure to any specific 
pollutants is difficult, given the various point sources of VOCs indoors, and accurately measuring dispersion.53 Table 2 lists maximum 
recommended indoor concentrations of PM and VOC with the corresponding International Standards Organisation (ISO) method.

Table 2: Non-binding maximum recommended indoor concentrations of VOCs and particulate matter

Pollutant Maximum recommended mean 
indoor concentration

ISO 

PM10 50 µg/m3 ISO 7708

PM2.5 15 µg/m3 ISO 7708

Total VOCs (TVOC) 500 µg/m3 ISO 16000-6

Formaldehyde 27 parts per billion ISO 16000-3

Note: Based on LEED v4 Building Design and Construction Addenda60. For details of individual exposure limits for over 500 individual VOCs 
refer.50, 60

No formal limits exist for the operation or placement of electronic equipment, however best practice guidelines suggest printers/copiers 
be located in a separate, well ventilated room where possible, with the distance between units and office workers maximised as far as 
practicable.53,62

2.2.2 Effects on health and performance
Exposure to PM can irritate respiratory conditions in the short term and continuously elevated exposure (e.g. in polluted cities) is linked to 
lowered life expectancy.51 Exposure to VOCs from floor polish, carpets and office equipment is associated with sick building syndrome (SBS) 
symptoms such as headache, dry throat, irritated eyes, dizziness.52,56,63  In a controlled ventilation scenario, a 500 µg/m3 increase in total VOC’s 
(achieved through introduced sources including: exposed packing tape, cleaning products, correction fluid and vinyl) was associated with 
a 13% decrease in cognitive performance scores.64 Continuous exposure to elevated concentrations of chemical agents has been found to 
increase risk of asthma and respiratory irritation short term, and reduced lung function in the long term, in the case of occupational cleaners.57

2.2.3 Behavioural possibilities to limit VOCs, PM
Maintaining a sufficient ventilation rate is identified as key to controlling airborne pollutants including VOCs and PM.52,53,65 Therefore 
promoting adequate ventilation in offices is vital, and the behavioural possibilities listed in Section 2.1.3 to maintain adequate ventilation 
and reduce CO

2
 concentration are equally applicable to reducing the concentration of VOCs and PM.

Providing occupants with a visual quantification of CO
2
 has shown potential for improving ventilation behaviour.7,46,66 Thus providing 

visual information on VOC concentration specifically may increase awareness of VOCs and facilitate behaviour to reduce VOC 
concentration. A number of commercially available multi-parameter IAQ monitors measure total VOC concentration (FooBot(1), Air 
Mentor(2), Awair(3), Uhoo(4), Eve(5)) in addition to temperature, CO

2
 and/or other pollutants.

Based on the information above, additional behavioural possibilities to limit the exposure to VOCs in offices include:

– Use liquid cleaners in preference to spray cleaners in order to limit spread of VOCs and PM.57

– Work with cleaning providers to favour liquid cleaning solutions rather than sprays where applicable.

– Time cleaning activities outside of peak occupation.

– Printers/copiers to be moved to a separate well ventilated room where possible, otherwise maximise distance from units to office 
workers as far as practicable.53,62

– Limiting continuous copying/printing operations until after hours.61

– Encourage participation of building occupants in building-related decisions, and where possible, advocate for:

– Low-emission paints, finishes and building materials in refurbishments/renovations.54 

– Request a delay between renovation completion and building re-occupation, given TVOC concentration can drop by 67-69% 
in the first week following renovation.54

– Phytoremediation using indoor plants has been found to be capable of removing VOCs, including formaldehyde from indoor 
air.67 

– Installing mechanical air filtration systems should be considered where acceptable IAQ cannot be achieved through natural 
ventilation alone, e.g. for offices adjoining a busy road. 

– A range of domestic and commercial air purifiers which reduce VOCs are available, e.g. Camfil,(6) Dyson,(7) Phillips(8)

2.3 Outdoor pollutants indoors
In naturally ventilated offices, outdoor pollutants (e.g. PM, nitrogen dioxide, sulphur dioxide, ozone) can infiltrate indoors directly through 
open windows and vents, affecting indoor air quality.68 One study found ultrafine PM in naturally ventilated classrooms closely correlated 
to levels measured outdoors, implying a predominantly outdoor origin of the particles measured.69,70 Outdoor factors have also been 
correlated to indoor air quality in classrooms, including peak hour70 and school drop-off times, when cars and buses can remain idling 
outside.71 Overall, the influence of outdoor pollutants on IAQ is a knowledge gap which requires further investigation.68–70 

2.3.1 Guidelines / Exposure limits
The World Health Organisation (WHO)72 lists exposure limits for common outdoor-source pollutants:

Table 3- Non-binding exposure limits for common outdoor pollutants. Recommended indoor exposure limits are also listed where 
available.

Pollutant Long term (Max recommended) Short term (Max recommended)

Nitrogen dioxide (NO
2
) 40 µg/m3 (annual mean) 200 µg/m3 (1-hr mean)

Sulphur dioxide (SO
2
) 50 µg/m3 (annual mean) 125 µg/m3 (24-hour mean)

Ozone (O
3
) - 100 µg/m3 (outdoor) (8-hr mean) 

0.075 ppm (indoor)

Carbon Monoxide (CO) - 9 ppm; or no more than 2 ppm above outdoor levels (indoor)

Table 3 note: Outdoor exposure limits based on World Health Organisation72. Indoor exposure limits based on: LEED v4 Building Design 
and Construction Addenda60..

1  https://foobot.io/

2  http://air-mentor.eu/#page1

3  https://getawair.com/

4  https://uhooair.com/

5  https://www.elgato.com/en/eve/eve-room

6  http://www.camfil.co.uk/Products/Air-Purifiers--Air-Cleaners1/

7  https://www.dyson.co.uk/purifiers/indoor-air-pollution.html

8  https://www.philips.co.uk/c-m-ho/air-purifier-and-air-humidifier
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2.3.2 Effects on health and performance
Long term exposure to elevated levels of outdoor pollution is positively correlated to asthma, respiratory disease and morbidity.73 
Elevated indoor concentrations of common traffic pollutants (specifically NO

2
 and elemental carbon) concentrations indoors have been 

correlated to short term negative effects on attention amongst elementary schools students, suggesting an additional short-term effect 
of traffic pollution on mental concentration.74 The amount of infiltration and the specific health effects of outdoor pollutants indoors is a 
knowledge gap which requires further research.

2.3.3 Behavioural possibilities
If measuring the concentration of outdoor pollutants (e.g. NO

2
, SO

2
, O

3
, CO) indoors is not practicable, publicly available air 

pollution data, e.g. Met Office Air Quality Index information could be incorporated into office-situated displays of IAQ. Providing 
information on both indoor and outdoor air quality may allow occupants to maintain acceptable concentrations of outdoor and 
indoor sourced pollutants through ventilation actions. For example, timing the opening of windows has the potential to affect 
the amount/concentration of outdoor pollutants which infiltrate indoors through windows. This might involve closing windows 
during peak hours and ventilating at other times.70 Mechanical air filtration may be a necessary solution where outdoor air quality is 
consistently poor, e.g. offices proximal to a busy road or industry.

3 Recommendations
This paper has provided a short desktop review of the health effects, human performance effects and behavioural possibilities to manage 
three key factors affecting IAQ in offices: (1) ventilation, (2) office fixtures and finishes, and (3) outdoor pollutants. Here we summarise 
the behavioural opportunities identified from this review for actions within the control of office occupants for improving IAQ. The 
opportunities listed are not categorical and none are recommended as a higher priority than others.

Opportunity A: Improving air quality awareness: The potential role of real-time 
IAQ monitoring to raise awareness and inform ventilation actions
“Indoor Air Quality” is a commonly used, yet poorly understood term. IAQ is affected by various individual pollutants which can originate 
from multiple sources and affect humans in different ways. Under-ventilation can lead to short term cognitive performance decrements, 
increased drowsiness and minor health symptoms (Section 2.1.2), while long-term exposure to elevated levels of outdoor pollutants 
including particulate matter, NO

2
, SO

2
, O

3
 are linked to higher rates of respiratory issues and more serious health complications (Section 

2.3.2). 

A first step in improving general awareness of IAQ among office occupants might involve company-wide information campaigns aiming 
to highlight and differentiate the main pollutants that affect IAQ in offices and actions available to reduce exposure to each. Information 
campaigns might additionally involve the quantification of different aspects of air quality using commercially available monitors. Providing 
occupants with real-time IAQ information also offers an opportunity to better inform occupants’ ventilation decisions in naturally 
ventilated buildings. Ventilation plays the biggest role in indoor air quality, reducing human bio-effluents, odours, CO

2
, VOCs and indoor 

point sources of PM. Low ventilation rates / high CO
2
 concentrations are correlated to lower cognitive performance, and cognitive 

performance reductions may precede awareness of poor IAQ. Thus a key priority is to motivate users to ventilate better. This might 
involve:

– Information on the need for regular airing of offices, even in winter.

– Install office-based feedback on real-time CO
2
 concentration with alerts for when CO

2
 concentration exceeds guideline values (e.g. 

IAQ feedback monitors.7,46,66

– A number of commercially available multi-parameter monitors measure CO
2
 and VOC concentration and other pollutants 

(see Section 2.2.3).

– If visual IAQ feedback is available:

– Suggest occupants maintain CO
2
 concentrations below 1,500 ppm (based on the WELL Building Standard26) and total VOC 

concentrations below 500 µg/m (based on60) at all times, through opening windows and doors. 

– Reduce sources of noise in adjacent areas to encourage doors to be kept open more often in order to increase air flow and ventilation.

– Further academic work is warranted into determining whether quantification of multiple IAQ parameters, or presentation of a 
single metric (i.e. CO

2
 only, or an overall “air quality index”) is  most effective in increasing awareness and/or improving ventilation 

behaviour.

Opportunity B: Encourage short but regular active breaks from work
Research suggests that it may take up to two hours for poor IAQ to affect cognitive performance. Active work breaks to areas of fresh air 
(e.g. outdoors away from busy roads, or to other areas of a building if outdoor air is known to be poor) act to break up exposure to poor 
IAQ and are linked to improved health outcomes and increased ability for creative thinking during exercise.47 Therefore a second priority is 
to encourage active breaks during the work day irrespective of the air quality:

– Motivate occupants to take active breaks (at least once per hour) from work to areas with fresh air to limit continuous exposure to 
poor indoor air quality and achieve the health and productivity benefits of increased workday exercise.

– Use of office-based information campaigns or adaptation of technology such as pedometers/movement sensors to remind users to 
take active breaks.

– Wearable personal exposure monitors can provide an indication of the level of particulate matter exposure users are subjected to 
during outdoor exercise or commuting, which can inform route choice for active breaks (Section 2.1.3).

Opportunity C: Reduce VOC / Indoor-source particulate matter
Human actions which can limit exposure to sources of VOCs and indoor-source particulate matter include:

– Move printers/copiers to a separate well ventilated room where possible, otherwise maximise distance from units to office workers as 
far as practicable. 

– Limit continuous copying/printing operations until after hours.

– Use liquid cleaners instead of sprays. 

– Time cleaning activities outside of peak office occupation.

– Request low-emissions paints, finishes and building materials to be prioritised in any purchases or refurbishments.

– Request a delay of one week between renovation completion and building re-occupation .

– Commercially available situated air quality monitors can detect total VOC concentration (TVOCs), refer Section 2.2.3.

– Where VOCs cannot be adequately controlled using human actions only- Request the installation of mechanical air filtration 
system(s).

– A range of domestic and commercial air purifiers which reduce VOCs are available (refer Section 2.2.3).

Opportunity D: Reduce infiltration of outdoor pollution indoors (only applicable 
where proximal to known sources of outdoor pollution)
– Limit window opening during known maximum outdoor pollution events (e.g. peak hour, school drop-off ).  

– Where it is possible to quantify the presence of common outdoor pollutants indoors (e.g. particulate matter, NO
2
, SO

2
, O

3
, CO), and 

common indoor-sourced pollutants (e.g. CO
2
, VOCs) simultaneously, instruct occupants to use ventilation to manage concentrations 

of pollutants such that all remain within guideline values (specified in Sections 2.1.1, 2.2.1 and 2.3.1). This might involve ventilating less 
during peak hours, or basing ventilation decisions on wind direction.

– Where outdoor air quality is known to be consistently poor, i.e. offices proximal to point-source pollutants such as industry, lower 
floor offices on main roads- request mechanical air filtration system(s) or commercial air purifiers.
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