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Options to improve ventilation 
 

Security level: IN CONFIDENCE Date:  18 March 2024  

To: Hon Dr Shane Reti, Minister of Health 

Purpose of report 

1. This briefing responds to a request from your Office following an aide-mémoire on the 

current COVID-19 response (H2024035351 refers). It provides an overview of work 

undertaken to date and options to improve ventilation for the purposes of reducing risk 

of transmission of airborne pathogens. This report also highlights the co-benefits of 

improved ventilation for other aspects of health and wellbeing. This report discloses all 

relevant information and implications. 

Summary 

2. Evidence on the importance of ventilation in indoor settings is now well established. 

Benefits of improving ventilation to recommended levels include: 

a. reducing risk of transmission of airborne pathogens 

b. better cognitive function 

c. lower exposure to pollutants associated with other conditions (such as certain 

cancers and chronic respiratory conditions).  

3. Based on reliable available evidence, it appears that many public indoor settings in New 

Zealand are not well ventilated. With the exception of work to improve ventilation in 

some hospitals, managed isolation and quarantine (MIQ) hotels, and schools in 2021 and 

2022, there has been relatively little work done to improve ventilation from a general 

public health perspective. 

4. Further work on options for enhancing indoor ventilation as a control measure is 

warranted, particularly in public buildings such as schools, libraries, workplaces, and 

government facilities. There is also likely opportunity to further reduce the risks of 

nosocomial airborne infections, including COVID-19, in hospitals. 

5. Noting the current fiscal context, this briefing recommends an initial focus on providing 

improved public information, and engagement with the health and transport sectors. 

These actions can be undertaken within baseline funding, in the 2024 calendar year. 

6. This briefing also outlines a range of other actions, wider in scope, that improve 

ventilation which would either require additional funding, and/or significant involvement 

from other agencies. If you are interested in these actions, we can provide a follow-up 

briefing with further details of feasibility and cost estimates. 
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Recommendations 

We recommend you: 

a) Note that multiple New Zealand studies have indicated that ventilation 

levels in indoor settings are frequently lower than recommended from a 

public health perspective. 

Noted 

b) Note that research studies have also shown that it is often possible to 

improve ventilation in these settings using existing infrastructure without 

significant additional cost. 

Noted 

c)  Note that government agencies in Australia, the United Kingdom, and 

the United States provide general public health guidance in relation to 

recommended ventilation levels, and information on simple practical 

ways that ventilation can be improved. The Australian Health Protection 

Principals Committee has recently adopted indoor air quality as a priority 

for guidance and policy development. 

Noted 

d) Note that the Ministry of Health plans to undertake the following activities to 

support improved ventilation (Group A actions): 

1. update public information on ventilation from a public health 

perspective, including recommended ventilation levels and simple, 

practical tips on how to improve ventilation 

2. support the Ministry of Education to update guidance to early 

childhood education (ECE) centres 

3. targeted engagement with higher risk settings/sectors, with an initial 

focus on health and transport sectors. 

Noted 

e) Indicate if you would like a further briefing on any of the following potential 

actions, which would require additional funding and/or significant 

involvement from other agencies (Group B actions). 

 

 4. Investigate the costs and feasibility of working with willing 

agencies/sectors to collect anonymised data to develop a better sense 

of the relative risk profiles in different settings.  

Yes/No 

 5. Investigate the costs and feasibility of commissioning an independent 

agency to assess the various technologies available in New Zealand, 

and produce a product guide/review.  

Yes/No 

 6. Investigate the costs and feasibility of establishing a voluntary 

standard for ventilation. 

Yes/No 

 7. Investigate costs and feasibility of providing practical support to 

higher risk settings – such as settings in the health, transport and 

education sectors. 

Yes/No 

 8. Work with relevant regulatory and/or accreditation agencies to 

understand more about whether it would be feasible to consider 
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updating and/or including more specific information on ventilation 

and air purification, and if so, what the process would involve:   

 a. HealthCERT – in relation to Sector Guidance for Ngā Paerewa 

Health and Disability Services Standard 

Yes/No 

 b. The Royal New Zealand College of General Practitioners quality 

framework – in relation to Foundation and Cornerstone 

programmes 

Yes/No 

 c. New Zealand Transport Authority (NZTA) – in relation to the 

Requirements for urban buses in New Zealand (the ‘RUB’) 

Yes/No 

 d. The Ministry of Business, Innovation and Employment – in 

relation to updating the New Zealand standard “Ventilation for 

Acceptable Indoor Air Quality” (4303:1990) (note this would 

only affect new builds and is not retrospective in application). 

Yes/No 
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Options to improve ventilation 

Background 

7. On 13 February 2024, you received an aide-mémoire on the current response to COVID-

19 [H2024035351]. The aide-mémoire noted: “Evidence on the importance of ventilation 

in indoor settings is now well established. Further work on options for enhancing indoor 

ventilation as a control measure is warranted, particularly in public buildings such as 

schools, libraries, workplaces and government facilities”. 

8. Your Office requested further information on what the further work could involve, along 

with a copy of the briefing on ventilation provided to the Minister for COVID-19 

Response in December 2022 (H2022015972). This briefing (including the December 2022 

briefing attached as Appendix 1) responds to that request. 

Why is ventilation and/or air purification important from a public health perspective? 

Many common pathogens are transmitted primarily via the air 

9. It is now well understood that many common pathogens are transmitted primarily via 

the air, and that most infections from these pathogens occur in indoor settings. 

Pathogens primarily transmitted via the air include: 

a. rubeola (measles) 

b. SARS-CoV-2 (the virus that leads to COVID-19 infection) 

c. respiratory syncytial virus (RSV) 

d. rhinovirus (common cold) 

e. seasonal influenza viruses 

f. varicella (chickenpox) 

g. coxsackievirus (the most common cause of hand, foot, and mouth disease [HFMD]) 

10. Less common pathogens that are also primarily transmitted via the air include Middle 

East Respiratory Syndrome (MERS) and mycobacterium tuberculosis (TB). 

How does ventilation and/or air filtration reduce risk of transmission? 

11. Indoor settings with adequate ventilation and/or air purification limit the risk that 

pathogens will be transmitted from a person who is infectious to others present in that 

setting.  

12. The interventions and the ways of measuring the adequacy of the ventilation depend on 

the type of ventilation: 

a. natural ventilation – involves bringing fresh outdoor air into an indoor space, via 

openings such as windows, doors, or air vents. Interventions involve opening 

windows or doors to ensure that indoor air is replaced with fresh outdoor air at an 

appropriate rate. Natural ventilation is typically reliant on the person or people in 

charge of that setting taking action, whether that be opening and closing windows. 
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b. mechanical ventilation (for example, via a centralised heating, ventilation and 

air conditioning (HVAC) system or an individual local air conditioning unit) – 

mechanical ventilation replaces or dilutes indoor air with outside air using 

mechanical equipment. Most HVAC systems also have a filter (HEPA or Minimum 

Efficiency Reporting Value [MERV]), which filter contaminants including pathogens. 

Interventions involve ensuring the mechanical system is regularly serviced, that 

filters are upgraded where possible, increasing the proportion of outdoor air where 

possible, and ensuring that the system is appropriate for the nature of the setting. 

13. Air purification can be used to support ventilation. The two primary methods of air 

purification are filtration, to remove pathogens, or methods of sterilisation by 

inactivating the pathogens. Portable air cleaners (PACs) with high efficiency particulate 

air (HEPA) filters clean the air within the room of impurities. Air purifiers are most useful 

in spaces which are not mechanically or naturally ventilated and are used intermittently, 

or where existing ventilation is insufficient. Ultra-violet light can be used to inactivate 

viruses and bacteria without removing them from the air. 

What level of ventilation is recommended in naturally ventilated settings? 

14. The level of carbon dioxide (CO2) in a naturally ventilated indoor setting is a reliable 

proxy measure for the adequacy of ventilation. When people breathe, they exhale 

CO2, and the level of CO2 in the room will increase. In a poorly ventilated room, CO2 will 

remain in the room for longer, building up to higher levels. 

15. Outdoor air currently has a CO2 level of approximately 420 parts per million (ppm). In 

indoor settings, it is generally recommended that CO2 levels of 800 ppm or below 

indicate that a setting is adequately ventilated. The United States Centers for Disease 

Control (CDC) recommends that “readings above 800 ppm suggest that you may need 

to bring more fresh, outdoor air into the space”.1 The Health and Safety Executive (HSE) 

in the United Kingdom (UK) recommends 1,000 ppm as acceptable, with levels 

consistently higher than 1,500 ppm indicating poor ventilation.2 The New Zealand 

Ministry of Education (MoE) has advised schools that 800 ppm is considered well-

ventilated, and recommends schools take action if CO2 levels stay above 800 ppm for an 

hour or more.3  

What level of ventilation is recommended in mechanically ventilated settings? 

16. The CDC recommends aiming for at least 5 air changes per hour (ACH), and upgrading 

to MERV-13 filters (filters have ratings from 1-20, with higher numbers indicating that 

the filter can block a greater percentage of airborne particles).4  

17. The UK HSE’s Approved Code of Practice recommends that “the fresh-air supply rate 

should not normally fall below 5 to 8 litres per second, per person (L/s/person ). A value 

of 10 litres per second per person is recommended in many guides as a suitable value 

for most commercial buildings”.5 

The risk profile of a setting is dependent on factors relating to the occupants, the setting itself, and the 

broader community 

18. The overall risk profile of an indoor public setting or workplace is a combination of 

factors associated with the occupants (number, vulnerability, activity), the setting itself 
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(physical factors, ventilation adequacy, and other control measures in use), and the 

broader community (pathogens circulating, community prevalence, other control 

measures in use). Appendix 2 contains further details of the components of each of 

these factors.  

19. As an example, health care settings can be at particularly high risk during periods of high 

prevalence of sickness in the community due to airborne pathogens, as the occupants 

are often more vulnerable than people in other settings. In this context, adequate 

ventilation in combination with other control measures such as mask use, and use of 

negative pressure rooms are vital. Health New Zealand - Te Whatu Ora (Health NZ) 

expects to have data on hospital-acquired infections due to COVID-19 in the coming 

month. In September 2023, the Australasian Health Infrastructure Alliance released a 

guide for Pandemic Preparedness, which includes ventilation standards.6 The guide 

stipulates that the planning principles should be considered for both new build and 

refurbishment work. 

20. Individuals often have very limited control over ventilation in the public indoor settings 

and workplaces, and are reliant on those in control of the setting (employees and/or 

persons conducting a business or undertaking [PCBUs]) to ensure that the ventilation is 

adequate. As with other public health issues, a multi-level approach is required: helping 

and enabling individuals to do what they can to reduce risk, but also supporting 

systemic change. 

What are the costs and benefits of improving ventilation? 

21. For indoor settings with either natural or mechanical ventilation, it is generally possible 

to improve ventilation by using simple measures without making structural changes to 

those systems. 

22. The cost/benefit profile of improvements to ventilation will vary depending on multiple 

factors, specific to each situation. Examples of factors include: 

a. the risk profile of that setting (occupants, setting, broader community – see 

paragraph 18 and appendix 2) 

b. the cost of making the improvement 

c. the relative gain by making the improvement.  

23. However, in general terms, improvements to ventilation in poorly ventilated settings are 

associated with a number of benefits, including: 

a. reduced level of sickness-related absence, for example: 

i. a UK study involving 10 schools that were provided with HEPA air purifiers in 

all classrooms found that absences due to COVID-19 decreased by 20%7 

ii. a study involving 409 traditional and 25 portable classrooms from 22 schools 

in the United States found that 45% of classrooms had short-term CO2 

concentrations above 1000 ppm, which was associated with a 10-20% increase 

in student absence8 

iii. a study based on 162 primary school classrooms in California, across 2 years, 

demonstrated an increase in ventilation by 1 L/s/person resulted in a 1.6% 

reduction in illness-related absences9 
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iv. a study involving 144 classrooms with mechanical ventilation in 31 schools in 

the United States, over a 2-year period, found a significant association 

between annual illness-related absence rates and classroom ventilation rates; 

each 1L/s/person increase in ventilation rate was associated with a decrease of 

5.59  days with absences per year (0.15% increase in annual daily attendance 

rate)10 

v. the Royal College of Engineers in the United Kingdom reported that the cost of 

seasonal disease costs the country £8 billion a year, but that improved 

ventilation could minimise transmission, reduce the number of people 

infected, save lives, and reduce the societal impact11  

b. improved cognition – for example: 

i. a study involving 70 primary school classrooms in the United States found a 

statistically significant association between ventilation rates and standardised 

test scores for mathematics12. 

24. High CO2 and low natural ventilation have been associated with increased levels of 

pathogens in the air, for example: 

a. a study of 241 indoor air samples from 21 community settings in Belgium for 

common pathogens found on average 3.9 pathogens per sample, and 85% of 

samples tested positive for at least one pathogen; high CO2 and low natural 

ventilation were independent risk factors for detection13. 

25. Where it is not possible to ventilate (or sufficiently and reliably ventilate) an indoor space 

with fresh air, use of mechanical ventilation and/or HEPA air purifiers can have the added 

benefit of reducing the level of pollutants in the air.  

26. Investing in good ventilation and/or air filtration can also help to prepare for future 

outbreaks and/or pandemics, as several of the pathogens most likely to lead to 

outbreaks or pandemics are largely transmitted via the air. 

What is known about the adequacy of ventilation in public indoor settings 

in New Zealand? 

Available data suggests that many public indoor spaces in New Zealand have poorer ventilation than 

recommended 

27. Multiple studies in a range of public indoor settings in New Zealand have indicated that 

ventilation in indoor settings is frequently lower than recommended: 

a. a 2019 PhD thesis study of early childhood education centres in Auckland found that 

mean CO2 levels in 75% of sleep rooms monitored exceeded the American Society 

of Heating, Refrigerating and Air-conditioning Engineers (ASHRAE) and Ministry of 

Education guidelines14 

b. a winter 2022 study of 6 early childhood education (ECE) centres in Taranaki in June 

and July 2022 found high levels of CO2 (over 1,500ppm) in 4 out of the 6 centres; 2 

out of the 4 sleep rooms with high CO2 levels did not have windows able to be 

opened but the remaining rooms either had windows or sliding doors that could be 

opened15  
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c. in late 2021, MoE established a Ventilation Technical Advisory Group, with air quality, 

engineering, and architectural experts from universities, crown research institutes, 

and government agencies. MoE commissioned a number of studies surveying both 

ventilation levels and effects of various interventions to improve ventilation in 

schools, and early childhood education centres.16 The initial study (which did not 

involve any intervention) found that 31% of observed teaching periods had poor 

ventilation (sustained CO2 levels above 1500 ppm), but that the likelihood of high 

levels was greatly reduced when windows and/or doors were open17  

d. in 2022, the University of Auckland found high levels of CO2 on buses compared to 

other publicly used indoor environments, and highlighted concerns about increased 

risk of viral transmission18  

e. in 2023, Greater Wellington Regional Council (GWRC) commissioned 2 studies 

considering on-board bus air quality:  

i. an initial pilot study by Air Matters Ltd tracked CO2 levels on Metlink buses and 

found that sustained elevated levels of CO2 (above 1500 ppm) were found on 

22% of monitored trips (ie bus runs, not passenger trips). CO2 levels were 

particularly elevated when passenger levels were high, and on the upper deck 

of double decker buses. The study noted that there is “no national policy or 

regulation for acceptable CO2 levels for public transport environment and no 

ventilation specifications in the ‘Requirements for Urban Buses’. Public health 

advice is required to determine whether measured CO2 levels pose a risk to 

passenger health.”19 

ii. the second study by the National Institute of Water and Atmospheric Research 

(NIWA) looked at the impact of changing ventilation on a double-decker bus, 

in response to the findings of the pilot study. This study compared results in 

the full recirculation and fresh air mode (10% intake), and found that the 

maximum total number of passengers was a strong predictor of maximum CO2 

levels on both decks in both modes. Introducing fresh air reduced CO2 levels 

during the bus journey by approximately 60% compared to the recirculation 

mode. The authors noted that not all buses currently in use have the ability to 

modify the level of fresh air intake.20  

28. In summary, many of the ECE centres, schools, and bus settings studied had poor 

ventilation (sustained levels above 1500 ppm) for a significant proportion of occupied 

periods. However, for at least a proportion of settings, the risk was able to be 

significantly reduced using existing infrastructure, without significant additional cost. 

This action was reliant on the individual in charge of that setting (teachers and bus 

drivers) being aware of the risk, the mitigation, and being practically able to implement 

it. 

On the domestic side, there has been significant work in recent years to improve ventilation in rental 

properties 

29. There has been significant work done to improve the extent to which rental housing is 

able to be ventilated, in an effort to reduce mould, dampness, and associated health 

effects for people living in rental properties. Specifically, the Healthy Homes ventilation 

standard, which became a requirement in 2021, requires that all habitable rooms in a 

rental property must have at least one window, door, or skylight which opens to the 
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outside and can be fixed in the open position; and that all kitchens and bathrooms must 

either have an extractor fan that vents air to the outside or a continuous mechanical 

ventilation that meets certain criteria. 

However, relatively limited work has been undertaken to date to improve ventilation in public indoor 

spaces from a public health perspective in New Zealand 

30. However, compared to other jurisdictions, relatively little work has been undertaken to 

date to improve ventilation in public settings. The 3 areas that have had the most 

experience to date in using ventilation to reduce risk of transmission are: 

a. education (state and integrated schools) – in 2022, MoE distributed more than 

12,500 portable CO2 monitors and 13,000 portable air cleaners to state and state-

integrated schools to support them with good ventilation, as part of the COVID-19 

response. These devices were provided at no cost to the schools 

b. MIQ hotels – a substantial programme of modification of almost every MIQ hotel 

was required to bring them up to current standards 

c. some public hospitals received funding for ventilation improvements, as part of the 

COVID-19 response.  

31. In December 2022, the Ministry of Health provided a briefing on options to improve 

ventilation to the Minister for COVID-19 Response. Further action following this work 

was paused following changes to funding available for the COVID-19 response.  

32. In May 2023, Greater Wellington Regional Council (GWRC) wrote to the Ministry of 

Health requesting public health advice on recommended CO2 levels on buses, attaching 

a copy of a study they had commissioned on CO2 levels on Metlink buses at different 

times and under different conditions (referred to in paragraph 27(e)). The Ministry of 

Health responded that an update to the guidance on the website was planned by the 

end of the year, however this has work has been delayed. 

33. In the latter part of 2023, MoE approached the Ministry of Health, seeking input on 

guidance to early childhood education centres in relation to ventilation. This response is 

also on hold until the guidance on the website is able to be updated.  

34. At the end of March 2024, the Ministry of Health expects to receive the final report of a 

study led by NIWA which aims to understand how risk of COVID-19 infection in buildings 

occupied by particularly vulnerable people (young children and the elderly) can be 

reduced by implementing low-cost options to improve ventilation. The study focused on 

Māori and Pacific Island communities, including medical centres, churches, various 

community hubs and youth centres, along with a longer term case study involving a 

marae. One of the study outputs is "reproducible guidance and processes to improve 

ventilation for all sectors of New Zealand society”.21 This guidance will be used to update 

public information regarding ventilation on the Ministry of Health and Health Ed 

websites.  

35. New Zealand does not currently have detailed guidance or specification of 

recommended ventilation levels from a public health perspective. Appendix 3 provides 

examples of guidance from other jurisdictions and international agencies in relation to 

ventilation.  
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38. Several of these agencies were interviewed as part of the process of developing the 

December 2022 briefing on ventilation. Agencies were generally aware of the issue and 

benefits of ventilation, and had taken steps to improve it in the settings they were 

responsible for. That is, settings where the State (a) legally requires that certain people 

be present in a particular setting (such as prisons, courts, and schools) and (b) owned the 

property. However, most agencies reported challenges in knowing what level of 

ventilation and/or air purification was sufficient, and had practical challenges in both 

identifying suitable solutions and implementing those solutions.  

What is the view of the business sector towards ventilation? 

39. Based on interviews conducted as part of the process of developing the earlier briefing 

on ventilation in late 2022, interviewees from the private sector had mixed views and 

interests in improving ventilation. While some interviewees had no interest in improving 

ventilation, others were aware of the potential benefits (and/or risk), but unsure of what 

to do in a practical sense, and unclear what ventilation levels would be sufficient for their 

setting.  

40. Interviewees from the private sector involved in the health sector (broadly defined) or 

highly regulated sectors appeared to be more knowledgeable and willing to improve 

ventilation than those from other sectors. However, similar to interviewees from the 

public sector – many were unsure what level of ventilation was adequate, and how to 

improve it (specifically navigating the range of available technology). Some were 

concerned that if they monitored ventilation and found it to be inadequate, they would 

be required to improve it, at what they thought could be significant cost.  

What are the opportunities to improve ventilation in 2024? 

This report outlines a different set of options and way forward to the December 2022 briefing 

41. The December 2022 briefing on ventilation reflected the context and an assessment of 

opportunities at that point in time. Further work on ventilation did not occur partly due 

to a change in the funding context for COVID-19. The options included in this briefing 

reflect the current context of prudent fiscal management and a need to focus effort 

where the potential return will be greatest.  

42. An additional feature of the current context is that officials from both MBIE and 

WorkSafe have indicated that further work on ventilation for public health is not a 

priority for their agency at this point in time. However, it is important to note that the 

nature of these agencies’ interests in ventilation and ability to support improvement is 

different to health. While MBIE is the steward of the building regulatory system, the 

agency’s ability to influence or enforce is largely limited to new builds. WorkSafe has 

noted that from their perspective industrial air quality and extraction ventilation that 

removes contaminants rather than dilutes the air (like natural or general ventilation) is 

more likely to be a priority than indoor air quality or insufficient general ventilation. 

Where would effort to improve be best targeted? 

43. Further work on options for enhancing indoor ventilation as a control measure is 

warranted, particularly in public buildings such as schools, libraries, workplaces, and 

government facilities. 
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gold/silver/bronze levels). This would assist those settings with good ventilation 

and/or air purification to communicate this information to occupants/customers. 

7. Provide practical support to higher risk settings - investigate the costs and 

feasibility of funding assessments/CO2 monitors/air purifiers in specified higher risk 

settings (for example, settings in the health, transport and education sectors) 

ensuring appropriate guidelines are used i.e. guidelines for the public on e.g. CO2 and 

particulates, not guidelines for workers (Workplace Exposure Standards). 

Work with relevant regulatory and/or accreditation agencies to understand more 

about the whether it would be feasible to consider updating and/or including more 

specific information on ventilation and air purification, and if so, what the process 

would involve:  

8. HealthCERT – in relation to Sector Guidance for Ngā Paerewa Health and Disability 

Services Standard.31 

9. The Royal New Zealand College of General Practitioners quality framework – in 

relation to Foundation and Cornerstone programmes.32 

10. New Zealand Transport Authority (NZTA) – in relation to the Requirements for urban 

buses in New Zealand (the ‘RUB’).33  

11. The Ministry of Business, Innovation and Employment – in relation to updating the 

New Zealand standard “Ventilation for Acceptable Indoor Air Quality” (4303:1990) 

please note this would only apply to new builds and is not retrospective in 

application).34 

Improving ventilation in settings with mechanical ventilation would have 

the added benefit of improving indoor air quality 

47. Exposure to indoor air quality is important as people spend most of their time in a 

variety of indoor environments, including home, workplace, school, and commuting. This 

is often the environment where vulnerable population groups (eg sick and older people) 

spend the majority of their time. While their exposure to air pollutants is indoors, the 

source of the pollutants are generated from both indoors and outdoors. 

48. Indoor sources of pollution include heating and cooking appliances, open fires, 

insulation materials, furniture, fabrics and furnishings, glues, cleaning products, other 

consumer products, and various biological sources – for example, house dust mites, 

fungi, and bacteria35. 

49. There are challenges around identifying burden of disease within the indoor 

environment due to the range of individual exposures to a variety of sources. 

50. The 2021 World Health Organization (WHO) Air Quality Guidelines was published to 

provide guidance on particulate matter (PM2.5 and PM10), nitrogen dioxide, ozone, 

sulphur dioxide, and carbon monoxide. The guidelines are applicable to both outdoor 

and indoor environments. In addition, there still exists the 2010 WHO Guidelines for 

Indoor Air Quality: Selected Pollutants. This guideline was developed to provide 

protection opportunities for public health from risks due to chemical pollutants 

commonly found in indoor air36.  

51. Australia (enHealth37) is finalising their strategic plan which identifies indoor air quality as 

a high priority topic. Among other strategic indoor air quality projects they are looking 

to: 
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a. developing a national evidence base for indoor air quality 

b. providing national guidance on air quality and health 

c. linking air quality to climate change and health work. 

Equity  

52. A key benefit of ventilation is its potential use as a mechanism to enhance equity. This 

occurs in 2 distinct ways:  

a. ventilation generally occurs in the background and is not reliant on individual 

behaviour, or access to information or other resources. This means that people who 

are at higher risk of severe disease do not have to rely on the behaviour of others to 

ensure their own safety in everyday settings.  

b. Improvements to ventilation are a systemic mechanism for primary prevention – that 

is, it reduces the risk of people getting infected in the first place. This is important, 

given the acknowledged differential exposure to risk relating to sociodemographic 

factors.  

Next steps 

53. The Ministry of Health plans to carry out the actions outlined in Group A in the 2024 

calendar year.  

54. Following your feedback on whether you would like further information on the costs and 

feasibility of any of the actions in Group B, we will provide a further briefing to you. The 

timing of this is dependent on the nature of the actions selected for further 

investigation.  

ENDS. 
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where possible. Do not open windows and doors if doing so poses a security risk, safety risk (such as 
a risk of falling), or other health risk, such as triggering asthma or other respiratory diseases when 
pollen counts are high or bush fire smoke is present outside (refer to guidance on Managing the risks 
from air pollution: Advice for PCBUs for more information about air pollutants). If improvement to 
indoor air quality is needed in these situations, consider alternatives such as filtration (outlined in 
Table 2 in the section on Mechanical Ventilation below). 

You should also consider whether objects such as furniture, pillars and screens prevent the flow of air 
and cause stale air to accumulate in parts of the workplace, noting that screens may be useful to 
protect workers. As mentioned above, using a CO2 monitor may help assess whether there is a need 
to improve air quality. 

Where possible, you can open windows on opposite sides of the room to increase airflow through 
cross ventilation (air entering through one window, crossing the room and exiting via another window). 
When the room is occupied, the thermal comfort (heat and cold) of workers needs to be taken into 
consideration.  

You should consider still days and areas where airflow improvement is difficult (such as stairwells or 
elevators). Ceiling and portable fans can also be used to improve natural ventilation, but you should 
take care to ensure the air is not directly blowing from one person to another and that fresh air is 
available. Refer to Table 2 for more information about using mechanical ventilation options such as 
exhaust fans and air cleaners to improve indoor air quality. 

Where possible, you should continue to leave doors and windows open even when the room is 
unoccupied to air the room.  

Table 1 lists some ways you can improve natural ventilation in the workplace. 

Table 1: Measures to improve natural ventilation (adapted from the United States Centers for 
Disease Control and Prevention Ventilation in Buildings). 

Increase the 
introduction of 
outdoor air 

Opening windows and doors, where possible and when weather conditions allow, to 
increase outdoor air flow. Do not open windows and doors if doing so poses a safety 
or health risk (e.g., risk of falling, triggering asthma or hay fever symptoms, exposure 
to extreme temperatures or bushfire smoke and outdoor noise pollution) to 
occupants in the building.  

Use portable 
fans to increase 
the effectiveness 
of open windows 

To achieve this, fan placement is important and will vary based on room 
configuration. Avoid placing fans in a way that could potentially cause contaminated 
air to flow directly from one person to another. This is particularly important in indoor 
environments where people are exercising and breathing heavily, such as in gyms. 

Mechanical ventilation 

Mechanical ventilation is the active process of supplying air to or removing air from an indoor space 
by powered air movement components. 

Ventilation can be improved by adjusting mechanical ventilation systems such as HVAC systems. 
Building mechanical ventilation systems can be complex and adjustments should be made by people 
familiar with the operation of your building’s systems. You may need to consult with a mechanical or 
ventilation engineer, your building owner and/or facilities manager to adjust your systems to help 
minimise the risks of COVID-19.  

For HVAC systems, it is preferable to maximise fresh air supply and not recirculate air. If you have 
exhaust fans in restrooms, kitchens and other facilities, check they are functional and operating 
continuously and at full capacity. Operating them when the space is not occupied will also improve 
overall ventilation.  

Kitchen exhausts in many fast-food shops and restaurants often deliver good ventilation outcomes 
providing there is a source of fresh air. To prevent contaminated air moving outside bathrooms, keep 
exhaust fans running in toilets provided the fan motors are suitable to be operated continuously. A 
mechanical engineer or electrician can check the fan motor’s capacity to operate continuously, or you 
may be able to download the fan specification. Do not operate fans continuously if they are not rated 
for this. 

PROACTIVELY RELEASED



   

 

Briefing: H2024036633          17

  

Exhausted air should be directed outdoors and away from windows and air intake systems of your 
building and that of any surrounding buildings. Your building owner and/or facilities manager can 
assist you with checking and adjusting air flow at your workplace.  

Air purifiers or cleaners such as those fitted with high-efficiency particulate air (HEPA) filters can lower 
the concentration of airborne contaminants (including viruses) in the air and are useful additions in 
areas with poor ventilation.  It is important to consider the filtration capacity required and to place in a 
location that does not interfere with existing HVAC airflow.  Air purifiers or cleaners should be 
operated and maintained in accordance with the manufacturer’s instructions. Businesses should 
consider consulting an occupational hygienist to assist in determining appropriate placement of these 
devices within the room to ensure maximum benefit is achieved.  

HVAC systems must always be maintained by a qualified mechanical or ventilation engineer in 
accordance with the manufacturer’s instructions to ensure ongoing compliance with building 
regulations, including during the COVID-19 pandemic.  

If you do not directly control or manage the HVAC unit or system, you will need to liaise with the 
building owner and/or facilities manager to ensure the system is regularly inspected and maintained. 
Before you allow your workers to resume work after a period of shutdown, you should confirm with the 
building owner and/or facilities manager that the correct start-up procedures and control settings have 
been followed.  

It is important that you do not open windows or doors to improve air quality in buildings with 
mechanical ventilation systems unless checked by a mechanical engineer. You should not operate 
fans outside their designed operation to avoid the risk of overheating fan motors.  

See our webpage on HVAC Systems for more details on maintenance. 

Table 2 lists some ways you can improve mechanical ventilation in the workplace.  

Table 2: Measures to improve mechanical ventilation (adapted from the United States Centers 
for Disease Control and Prevention Ventilation in Buildings). 
  

HVAC systems Consider opening outdoor air dampers beyond minimum settings to reduce or eliminate 
HVAC air recirculation and increase the introduction of outdoor air. In mild weather, this 
will not affect thermal comfort or humidity. However, this may be difficult to do in cold, hot, 
or humid weather, and as systems differ may require consultation with a mechanical or 
ventilation engineer regarding your individual HVAC system.  

Rebalance or adjust HVAC systems to increase total airflow to occupied spaces, where 
possible. 

Consider running the HVAC system at maximum outside airflow for 2 hours before and 
after the building is occupied. You may need to consult a ventilation engineer regarding 
your individual HVAC system. 

Turn off any demand-controlled ventilation (DCV) controls that reduce air supply based 
on occupancy or temperature during occupied hours.  

In buildings where the HVAC fan operation can be controlled at the thermostat, set the 
fan to the “on” position instead of “auto,” which will operate the fan continuously, even 
when heating or air-conditioning is not required. 

Improve central 
air filtration 

HVAC filters that only filter outdoor air do not need to be upgraded. 

Increase indoor air filtration to as high as possible without significantly reducing design 
airflow. Increased filtration efficiency (the fraction of particles removed from air passing 
through the filter) is especially helpful when enhanced outdoor air delivery options are 
limited. 

Inspect filter housing and racks to ensure appropriate filter fit and minimise air that flows 
around, instead of through, the filter. 

Make sure air filters are maintained in accordance with the manufacturer’s instructions 
and replaced at the end of their service life.  
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Use and 
maintain 
window, 
restroom and 
kitchen exhaust 
fans 

Use a window exhaust fan, placed safely and securely in a window, to exhaust room air 
to the outdoors. This will help draw outdoor air into the room via other open windows and 
doors without generating strong room air currents. Similar results can be achieved in 
larger facilities using other fan systems, such as gable fans and roof ventilators. 

Ensure restroom exhaust fans are functional and operating at full capacity. Operating 
them even when the specific space is not occupied will increase overall ventilation. 

Inspect and maintain exhaust ventilation systems in areas such as kitchens, cooking 
areas. Operate these systems any time these spaces are occupied. Operating them for a 
few hours even when the specific space is not occupied will increase overall ventilation. 
However, it is important to ensure that fans are not operated outside of their designed 
cycle time to avoid the risk of overheating the fan motors. 

Air purifiers or 
cleaners with 
HEPA filters 

Use of air purifiers or cleaners with HEPA filters can reduce the concentration of COVID-
19 virus in the air, if it is present.  

Use only HEPA filters. Air cleaners that use other types of filters are less efficient than 
those with HEPA filters at reducing the concentration of COVID-19 virus in the air.  

Choose an air purifier or cleaner that is appropriate for the size of the room it is placed 
in.  
Placement of air cleaners or purifiers is important to improve airflow and quality and 
businesses may want to consult an occupational hygienist. 

Air cleaners and purifiers should be maintained as per manufacturer’s instructions. 
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Some buildings have commercial ventilation systems that require specialist knowledge to operate. 
Building owners should get advice on how to increase fresh air circulation and filtration in these 
systems. 

Fans 

Fans can be used in addition to other methods to reduce the build-up of COVID-19 aerosols, 
especially in areas with poor airflow. 

Fans circulate air in a room but do not provide fresh air. Fans work best when used alongside open 
windows, vents, or doors to bring in fresh air. 

Turn ceiling fans on a low setting or use a pedestal fan in ‘swing’ mode to help air circulate. 

Place pedestal fans near an open window, if possible, but point them away from people so they do 
not blow air directly onto others. 

3. Filter the air 

Portable air cleaners (filtration units, scrubbers, or purifiers) use filters to remove aerosol particles and 
other contaminants and release clean air. 

Air cleaners are useful when existing heating and cooling systems do not bring fresh air into a space. 

Put air cleaners in places where there is the least ventilation, away from windows, vents, fans, and 
grilles. Place the unit so the air intake is clear of obstructions. 

Always choose the highest flow setting (when noise levels allow) and, if possible, keep the unit on for 
at least two hours after a room has been used. Check manufacturer instructions to make sure your air 
cleaner is big enough for the size of the room. 

What if you can’t change ventilation in an indoor space? 

If you can’t change ventilation in your indoor space, consider reducing risk by: 

• moving any gatherings with more people to an outdoor location 

• reducing the number of people in an indoor space at any one time 

• reducing the length of time people spend indoors together 

• avoiding peak activity times and places where people gather indoors 

• wearing a well-fitted face mask when indoors 

• optimising ventilation by periodically opening a window (for example, every 10 minutes at 
every hour if the weather is too cold or supervision is needed near an open window). 

A carbon dioxide monitor 

A personal carbon dioxide (CO2) monitor is a small portable device that measures the amount of 
carbon dioxide that people have breathed out into a room or space. 

CO2 monitors can help you decide if a room that appears low risk might carry a higher risk. These 
include spaces that have few people or low activity, such as some offices or libraries. A high CO2 
reading suggests the ventilation is poor. 

CO2 monitors are not useful where there are a lot of activity and people moving over short periods of 
time, such busy cafés, or gyms. These are already higher risk environments. 

There are limitations to their use. CO2 monitors don’t measure the COVID-19 virus in the air and don’t 
account for the effect of filtration or masks. 

You can buy CO2 monitors at some stores and online. Use according to the manufacturer’s 
instructions. 

Businesses may consider CO2 monitors to identify ventilation dead zones or use other monitoring 
systems. These other systems may be complex and require specialist advice. 
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More information for workplaces 

Good ventilation is essential to keep workers, customers and the public safe. Workplaces with 
crowded or high-traffic areas can carry a higher risk of COVID-19 transmission. 

For general information and guidance to help workplaces incorporate ventilation into their COVIDSafe 
Plan, see Ventilation in the workplace. 

Different types of businesses need different types of ventilation strategies and have differing 
requirements. To learn more about ventilation in your business, see: 

• Small Business Ventilation Guide 

• Guide | Improve ventilation 

• Ventilation principles and strategies to reduce transmission of COVID-19 in community and 
workplace settings 
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What the law says 

Under regulation 6 of the Workplace Health, Safety and Welfare Regulations, employers must ‘ensure 
that every enclosed workplace is ventilated by a sufficient quantity of fresh or purified air’. 

2. Assessing the risk of poor ventilation 

As part of your legal duty to provide sufficient fresh air, your workplace risk assessment should 
identify poorly ventilated work areas: 

▪ look for areas where there is no natural ventilation (open windows, doors, or vents) 
or mechanical ventilation (fans or ducts bringing air in from outside) 

▪ identify areas that feel stuffy or smell bad 
▪ consider using a CO2 monitor to identify poor ventilation 

It may help to list areas in your workplace or use floor plans to record how areas are ventilated. 
Remember to include changing rooms and areas used for breaks, such as canteens. 

Understanding when to take action 

The ventilation rate 

The ventilation rate refers to the volume of air that is provided to a room over a period of time. What is 
necessary for adequate general ventilation will depend on several factors such as the amount of floor 
space per occupant, and the work activity. 

HSE's Approved Code of Practice and guidance (PDF) states that 'The fresh-air supply rate should 
not normally fall below 5 to 8 litres per second, per occupant.' A value of 10 litres per second per 
person is recommended in some building guides as a suitable value for most commercial buildings. 
In some workplaces, like draughty workshops, it is obvious there is enough air. In other, more 
enclosed settings, it can be difficult to estimate the flow rate of air in a space, particularly for natural 
ventilation, but a useful way to do it when you think you may have a problem is by using CO2 
monitors. 

Complex ventilation systems 

If your workplace has/requires a complex ventilation system, for example due to having multiple 
floors, more detailed guidance is available from the Chartered Institution of Building Services 
Engineers (CIBSE). 

You may need a ventilation engineer to provide expert advice on the best system for your workplace. 

Desk or ceiling fans 

You should not rely purely on desk or ceiling fans in poorly ventilated areas. They won't improve fresh 
air. 

Local exhaust ventilation 

You may use local exhaust ventilation (LEV) to control risks from workplace hazards such as dust or 
welding fumes. If an LEV system discharges the air outside, it will also improve general ventilation in 
the area. 

Talk with your workers 

Talking with your workers will help you assess the risk and put in effective measures to improve 
ventilation. 

Questions to ask them 

▪ How do we bring fresh air (ventilation) into our workplace? 
▪ Think about natural ventilation through windows, doors and vents you can 

open fully or partially 
▪ If we use mechanical ventilation, is it set correctly and do we maintain it? 
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▪ How can we improve ventilation? 
▪ Think about areas that feel stuffy or smell bad – open windows, air vents 

and doors (not fire doors) 
▪ If we have recirculating systems, do we bring in some fresh air? 
▪ Are temperatures in the workplace comfortable? 

Discussing the outcome of your risk assessment and the measures identified will also help them 
understand how they can play their part in improving ventilation at work. 

3. How to improve ventilation 

Practical ways to improve your ventilation include: 

▪ increasing natural ventilation by opening doors, windows and vents 
▪ ensuring that mechanical systems which recirculate air, including air-conditioning 

systems, have been designed with fresh air inlets and that they are kept open to avoid 
the air becoming unhealthy 

You may need a combination of natural and mechanical ventilation. 

How to improve natural ventilation 

You can improve natural ventilation by fully or partly opening windows, air vents and doors. But do not 
prop fire doors open. 

You should be able to open any windows and keep vents or trickle vents open that let in fresh air. If 
any windows have been painted shut, they should be reopened. If they cannot be opened, ventilation 
in that area will be less effective. 

Airing rooms 

If ventilation is poor, airing rooms can improve it as a temporary measure while awaiting longer-term 
changes. Opening all the doors and windows as fully as possible maximises ventilation in a room. 

If it's too cold for the people in the room you can do this when they leave for a break. Even 10 minutes 
an hour can help increase the amount of fresh air, depending on the size of the room. 

How to improve mechanical ventilation 

Mechanical ventilation brings fresh air into a building from outside using ducts and fans. Providing it is 
working correctly, it has the advantage of providing fresh air consistently. However, it may be more 
costly, requires energy to operate the system and needs to be properly maintained. 

It’s important to make sure that clean outdoor air is actually supplied, rather than assuming outdoor 
air is clean. If you expect the air coming in to be heavily contaminated with particulates such as heavy 
traffic or smoke, then it should be filtered. 

You should speak to the people who manage the day-to-day operations of your workplace's 
mechanical ventilation systems to: 

▪ understand how they operate 
▪ make sure they're supplying fresh air into an area and how much 
▪ make sure they're maintained in line with manufacturers' instructions 

You may need a ventilation engineer to check your system is providing adequate ventilation. 

Use of recirculated air 

Air to be recirculated should be adequately filtered to remove particulates and should have fresh air 
added to it before being reintroduced into the workplace. 

HSE’s Approved Code of Practice states 'In the case of mechanical ventilation systems which 
recirculate air, including air-conditioning systems, recirculated air should be adequately filtered to 
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remove impurities. To avoid air becoming unhealthy, purified air should have some fresh air added to 
it before being recirculated. Systems should therefore be designed with fresh-air inlets, which should 
be kept open.' 

If your ventilation is still poor 

If your ventilation is still inadequate, for example if CO2 readings remain above recommended 
levels or the room continues to feel stuffy, you could consider: 

▪ changing how workspaces are used, for example restricting the length of time people 
spend in them or the number of people using them at a single time 

▪ installing a mechanical ventilation system (upon advice from a ventilation engineer), if 
there is no mechanical ventilation already or if the existing system does not provide fresh 
or purified air 

Find out more 

Examples of improving ventilation. 

5. Using CO2 monitors 

Carbon dioxide (CO2) monitors can help you identify poor ventilation so you can improve it. 

▪ How monitors can help identify poor ventilation 
▪ Types of monitor 
▪ How to use a monitor 
▪ Where to place them 
▪ How to get accurate measurements 
▪ Understanding the numbers and when to take action 
▪ Deciding if a space is suitable for monitors 

How monitors can help identify poor ventilation 

The priority for your risk assessment is to identify areas of your workplace that are usually occupied 
and poorly ventilated. 

People breathe out CO2. If there is a build-up of CO2 in an area it can indicate that ventilation needs 
improving. 

There is separate guidance for businesses to help them assess the risk from CO2 as a hazardous 
substance. 

Types of monitor 

The most appropriate portable devices to use in the workplace are non-dispersive infrared (NDIR) 
CO2 monitors. 

How to use a monitor 

Before using the monitor, read the manufacturer's instructions so you understand how to use it 
correctly. 

Where to place them 

CO2 levels vary within an indoor space. 

Place them at head height and keep them away from: 

▪ windows 
▪ doors 
▪ air supply openings 

Position the monitors over 50cm away from people as their exhaled breath contains CO2. If your 
monitor is too close it may give a misleadingly high reading. 
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Try out several locations to find the most representative position for the monitor in the space. In larger 
spaces more than one sampling location will usually be required. 

How to get accurate measurements 

▪ Follow the manufacturer's instructions, including those on calibrating your monitor 
▪ Single or 'snapshot' readings can be misleading. Take several measurements throughout 

the day, when the room is occupied, to represent changes in activities, the number of 
people using it and ventilation rates 

▪ As weather changes you may need to repeat monitoring due to differences in natural 
ventilation, for example from different windspeeds or people opening and closing 
windows or doors to prevent draughts 

▪ Record CO2 readings, number of occupants and the type of ventilation you're using at 
the time. This information will help you decide if an area is poorly ventilated 

 

Understanding the numbers and when to take action 

The ventilation rate 

The ventilation rate refers to the volume of air that is provided to a room over a period of time and is 
often stated in building guidance as ' recommended values'. 

HSE's Approved Code of Practice states that 'The fresh-air supply rate should not normally fall below 
5 to 8 litres per second, per person (l/s/p). A value of 10 litres per second per person is recommended 
in many guides as a suitable value for most commercial buildings.' 

CO2 monitors are a useful way to estimate airflow rates. The amount of CO2 in the air is measured in 
parts per million (ppm). 1000ppm is equivalent to about 10 litres per second, per person. 

CO2 levels consistently higher than 1500ppm in an occupied room indicate poor ventilation and you 
should take action to improve it. 

Remember that CO2 measurements are only a broad guide to ventilation rather than demonstrating 
'safe levels' 

Deciding if a space is suitable for CO2 monitors 

CO2 monitors will only be effective in certain workspaces. They are not suitable in areas with air 
cleaning units because these remove contaminants from the air but do not remove CO2 or improve 
ventilation. 

Monitors are also not suitable in areas that contain processes that produce CO2. They are of limited 
use in: 

▪ areas with not many people in them, including fitting rooms or large offices with one or 
two occupants or if the numbers of people are inconsistent 

▪ large, open spaces with higher ceilings such as production halls or warehouses, where 
you can't be sure the air is fully mixed and CO2 monitors may be less representative 

The following examples of different workspaces will help you consider whether a CO2 monitor is 
appropriate for you. 

Small spaces (up to 50 square metres) 

▪ Monitors can be used for spaces when the same number of people use the space for 
over an hour, such as small offices and meeting rooms 

▪ They are unlikely to give reliable measurements where the overall number of people 
changes over short amounts of time, for example in changing rooms and small retail 
premises 

Mid-sized work spaces (50-320 square metres) 
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▪ Monitors can be used for spaces when a consistent number of people use them for over 
an hour, such as larger office and meeting rooms, classrooms, restaurants/bars and 
some retail spaces 

▪ They can be used for spaces where the overall number of people changes over short 
amounts of time, for example some retail settings. Treat results carefully as CO2 levels 
may be affected by these changes 

Large spaces (over 320 square metres) 

▪ Monitors can be used when a consistent number of people use the space for a longer 
period of time, for example indoor concert venues, large places of worship and airport 
concourses 

▪ You may require multiple monitors to get meaningful measurements 
▪ Where the overall number of people changes over short amounts of time, for example in 

rail concourses and shopping centres, they are unlikely to give reliable measurements 

These examples are based on recommendations in a paper by the Scientific Advisory Group for 
Emergencies (SAGE) on using CO2 monitors in managing ventilation and reducing COVID 
transmission but remain valid for general ventilation management. 
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Under the healthy homes standards, landlords will need to close up open fireplaces or block the chimney 
unless the tenant asks in writing for it to remain usable and the landlord agrees. 

Draught stopping standard 

Benefits for tenants and landlords 

When a home is warm and dry, tenants are less likely to suffer health problems caused by cold and damp. 
This includes respiratory illnesses like asthma and more serious diseases like rheumatic fever. 

Avoidable illnesses can result in unplanned medical bills and time off work. These extra costs can increase 
the risk of missed rent payments. Tenants are also likely to stay longer if their home is warm and cheap to 
heat. 

A well-insulated home that has energy-efficient heating and appliances is easier to market and can attract a 
higher rent. 

EECA Energywise’s buying and renting checklist  can help show you how warm and comfortable the home is. 
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standard/resources-nga-paerewa-health-and-disability-services-standard/sector-guidance-nga-paerewa-health-and-disability-services-

standard-nzs-81342021  

32 Quality framework overview (rnzcgp.org.nz) 

33 https://www.nzta.govt.nz/resources/requirements-for-urban-buses/  

34 https://www.standards.govt.nz/shop/nzs-43031990/ 

35 Indoor Air Quality Guidelines. PTC Harrison. Editorial Occupational Environmental Medicine 2002 

36 The pollutants it considers are benzene, carbon monoxide, formaldehyde, naphthalene, nitrogen dioxide, polycyclic aromatic 

hydrocarbons, radon, trichloroethylene and tetrachloroethylene. 

37 The Environmental Health Standing Committee (enHealth) advises the Australian Health Protection Principal Committee (AHPPC) on 

environmental factors affecting health. 
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