
Education Report: Winter ventilation - Supplementary energy payments 

To: Hon Grant Robertson, Minister of Finance 
Hon Chris Hipkins, Minister of Education 

Date: 20 May 2022 Priority: Medium 

Security Level: Budget Sensitive METIS No: 1288027 

Key Contact: John Brooker DDI: 

Messaging seen by 
Communications team: No Round Robin: No 

Purpose 
This report seeks approval from joint Ministers to provide schools and early childhood centres 
with a supplementary winter energy payment. This would offset the costs of mitigating the heat 
loss that could result during winter from increasing natural ventilation to levels recommended 
to prevent the spread of COVID-19. We also seek agreement to an additional payment to fund 
CO2 monitors for early learning centres serving disadvantaged communities. 

Summary 
1. The Ministry has confirmed the effectiveness of natural ventilation in achieving good air

quality in school teaching spaces. As we move into winter, there may be a tendency for
staff to conserve heat by fully closing windows and doors, reducing fresh air and increasing
the risk of transmission of COVID-19 and other pathogens.

2. To encourage continued natural ventilation (even with partial openings), we propose
providing schools and early childhood centres with a proactive, one-off supplementary
energy payment for winter 2022. The purpose of the funding is to reassure schools and
services that they can balance both heating and ventilation over the winter months without
unaffordable energy bills.

3. The likely cost impact across all schools has been estimated to be around $2-3 million, but
impacts in individual schools are unpredictable and will vary. The benefit of the payment
derives from providing reassurance in advance rather than matching actual costs
retrospectively. We propose a total of $3.6 million, to give all schools the confidence to
follow best practice. This would vary from a minimum of $200 to a maximum of $4,000 and
be equivalent to a 5% increase for most schools on their forecast 2022 annual Heat, Light,
Water allocation.

4. While our data on individual school energy costs is imperfect, data for early learning
services energy use is absent. As a requirement, services must maintain a minimum
indoor temperature of 18 degrees and are likely to face increased energy costs when using
natural ventilation. We therefore recommend a payment to centre-based early learning
services linked to the rates proposed for similarly-sized schools. Payments to services
would range from $312 to $493 per centre, with a total cost of $1.404 million.1

1 All values shown are GST exclusive – actual payments would include GST. 
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5. We also propose providing centre-based services that serve low socioeconomic 
communities with a one-off payment to enable them to purchase a CO2 monitor. CO2 
monitors enable services to assess whether they have ventilation problems. This would 
cost a total of $580,560, which would provide $328 per service to 1,770 services in low 
socioeconomic communities. This recognises that these services have less ability to raise 
revenue from parents.  

 
6. We propose using forecast underspends in current 2021/22 appropriations for Early 

Learning and Primary and Secondary Education MCA to fund this.  

Recommended Actions  

The Ministry recommends that you: 
 
a. note that natural ventilation has been shown to be the most effective way of delivering 

good air quaity in education spaces and is a key component in the COVID-19 protection 
approach in schools and early learning services; 
 

b. agree to a one-off 2022 winter energy payment to schools and centre-based early 
learning services (excluding home-based and hospital-based services), to encourage 
schools and services to use natural ventilation during winter; 

 
Agree / Disagree       Agree / Disagree 

 
c. agree that in schooling, the winter energy payment per school (or attached unit) will be 

between $200 and $4000, with most getting a 5% increase on their forecast 2022 Heat, 
Light and Water allocation, at a total estimated cost of $3.6 million in 2021/22 under 
Primary and Secondary Education Multi-Category Appropriation; 

 
Agree / Disagree       Agree / Disagree 

 
d. note that the Ministry has used the average heat, light and water expenditure in schools 

with roll sizes of 1-50, 51-100 and 101-150 to calculate a similar payment for early 
learning centres; 
 

e. agree that in early learning, the winter energy payment be $312 for centres licensed for 
1-50 children, $368 for centres licensed for 51-100 children, and $493 for centres 
licensed for 101-150 children, at a total estimated cost of $1.404 million in 2021/22 under 
non-departmental output expense Early Learning; 

 
Agree / Disagree       Agree / Disagree 

 
f. agree to support early learning centres that receive Targeted Funding for Disadvantage 

to purchase a CO2 monitor at a total estimated cost of $580,560 under non-departmental 
output expense Early Learning; 

 
Agree / Disagree       Agree / Disagree 

 
Financial implications 
 
g. note that the increased expenditure agreed under recommendations c, e and f above 

will be absorbed within the approved appropriations for Primary and Secondary 
Education Multi-Category Appropriation and non-departmental output expense Early 
Learning where there are underspends forecast against demand driven programmes in 
2021/22; 

 
Agree / Disagree                   Agree / Disagree 
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Proactive release 

h. agree that once decisions are made, this Education Report can be proactively released. 
 

Agree / Disagree       Agree / Disagree 
 
 

 
 
 
 
 

Siobhan Murray 
Acting Group Manager, Te Puna Kaupapahere 
 
 
20/05/2022 
 
 
 

 
 
 
 
 
 

Sam Fowler 
Associate Deputy Secretary, Te Puna Hanganga, Matihiko 
 
 
20/05/2022 
 
 
 
 
 
 
 
 
 
 
Hon Grant Robertson   Hon Chris Hipkins  
Minister of Finance   Minister of Education 
 
   
__/__/____  __/__/____ 23  5   202227  6  2022
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Importance of natural ventilation 
1. During 2021 and 2022, the Ministry investigated ways to confirm and improve the 

ventilation characteristics of New Zealand school buildings. This included assessing the 
contribution that their design, construction, use and climate had on the ventilation that 
can be achieved. 

 
2. Through the rapid work on ventilation assessments, it was reaffirmed in a joint study 

with the National Institute of Water and Atmospheric Research (NIWA) that natural 
ventilation through open windows and doors was an effective way to achieve fresh air in 
classrooms.2 

 
3. The recently released follow up study,3 further explored and modelled the natural 

ventilation approach with respect to lower external temperatures and partial window 
openings, and contrasted natural ventilation against portable air cleaners, ceiling fans 
and extractor fan options. This study confirmed the importance of natural ventilation.  

 
4. Given the positive outcomes of natural ventilation, the Ministry has worked with the 

University of Canterbury to estimate the heat loss that may result from open windows 
and doors in schools, in an effort to address these downsides.  This has included an 
international literature review4 and a subsequent desktop modelling of heat loss and 
heat replacement calculations.5 

Rationale for offsetting heat loss 
5. Within schools, the Ministry funds Heat, Light and Water (HLW) so additional energy 

funding is supported as an operational expense.  As natural ventilation is only possible 
by human decision making, additional funding will support teachers to open windows 
and doors without concern for the additional heating costs. 

 
6. Early learning services are required to maintain a minimum indoor temperature of 18˚C.  

Using natural ventilation in winter makes it harder to maintain this minimum temperature. 
As with schools, providing funding to offset the additional heating costs associated with 
natural ventilation will support better decision making in services.  

Modelling heat loss and estimating replacement costs 
7. In the earlier briefing on the school ventilation approach, we signalled that some 

adjustment to heat, light and water (HLW) funding may be needed [METIS 1277412 
refers].  The adjustment would acknowledge that running mechanical ventilation on full 
fresh air mode, heat pumps, and other devices to improve or offset ventilation come at 
an energy cost to the education portfolio.   

 
8. We have used the University of Canterbury’s heat loss estimates and MBIE electricity 

price data to get an indication of the cost to replace that heat.  The work indicates that if 
the assumptions made are valid, raising ventilation rates from 2 to 5 air changes per 
hour in all NZ schools (reducing CO2 levels from 1447 ppm to 837 ppm) would cost 
approximately $2 million to $3 million more in heating April-August.  

 
9. This provides us with a sound basis for justifying financial support to education providers 

this winter. This work however is modelled on: 
• total compliance with the natural ventilation approach, in every teaching space 

(used or unused) across the portfolio 

 
2 NIWA (2022) Ventilation and Air Quality in 18 School Classrooms – Rapid Study. 
3 Ministry of Education (2022) The effectiveness of natural ventilation: A case study of a typical New Zealand classroom with 
simulated occupation. 
4 Ministry of Education (2022) The impact of natural ventilation during winter on thermal comfort: A systematic literature review.  
5 The calculations on heat loss/replacement costs were conducted by the Faculty of Engineering. 
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https://temahau-live-storagestack-pv-assetstorages3bucket-4pgakoc5n3r5.s3.amazonaws.com/s3fs-public/2022-04/FINAL_MoE_NIWA_Classroom%20ventilation%20study.pdf?VersionId=ka.q_9WucJXK1v0R4DTriMX.ivhojN2Z
https://temahau-live-storagestack-pv-assetstorages3bucket-4pgakoc5n3r5.s3.amazonaws.com/s3fs-public/2022-05/The%20Effectiveness%20of%20Natural%20Ventilation%20-%2012%20May%202022_0.pdf?VersionId=kWtYXSlRpMiehntm2hypTQukqn4HG65K
https://temahau-live-storagestack-pv-assetstorages3bucket-4pgakoc5n3r5.s3.amazonaws.com/s3fs-public/2022-05/The%20Effectiveness%20of%20Natural%20Ventilation%20-%2012%20May%202022_0.pdf?VersionId=kWtYXSlRpMiehntm2hypTQukqn4HG65K
https://temahau-live-storagestack-pv-assetstorages3bucket-4pgakoc5n3r5.s3.amazonaws.com/s3fs-public/2022-05/The%20Impact%20of%20Natural%20Ventilation%20During%20Winter%20on%20Thermal%20Comfort%20-%2012%20May%202022_0.pdf?VersionId=ILFOpBpttbjWBbrRXiinFHQFgJ8q8FTC


5 
 

• the use of energy efficient heat pumps (despite the range of heating sources used 
in teaching spaces) 

• similar occupancy rates in all teaching spaces 
• assumed marginal energy prices, which in practice vary significantly between 

schools 
• external temperatures remaining consistent with historical averages. 

 
10. Given the wide variation in factors, we need staff to make the appropriate decisions on 

window/door opening and balancing the temperature in teaching spaces. Ideally, we 
would like provider messaging to staff to prioritise ventilation for a healthy environment, 
and balance temperature accordingly.  

Proposed payments for schools 
11. The modelling provides a useful indication of the likely national cost impact across state 

and state integrated schools, but the variance between schools of similar size is likely 
to be large and is unpredictable – due to missing data on buildings, micro-climates and 
marginal electricity costs, and human decision-making.  Variations in current heat, light 
and water funding, which are based on historic costs, give some insight into the likely 
variability. In mid-sized schools, the standard deviation of heat, light and water funding 
is around 40-50% of mean funding. Small school funding varies more, and large school 
funding varies less. 

 
12. We propose allocating $3.6m to schools. The precise level of funding is a judgement 

call, but we believe this level should enable payments sufficient to reassure schools that 
they can afford to follow the Ministry’s ventilation guidance and heat as needed. 

 
13. As the intention is to deliver a one-off winter payment this financial year, and given the 

data gaps, we have looked to the simplest metric available to deliver a transparent 
financial contribution to each school. We propose that allocations be linked to the 2022 
school heat, light and water funding. 

 
14. While taking account of the information available, we consider that a supplementary 

energy payment should be: 
• administratively simple and explainable; 
• broadly in proportion to the size of the school along with, if we had sufficient data, 

other local factors such as climate, building insulation, and heating type (for most 
schools, heat, light and water funding provides a rough proxy of the impact of these 
kinds of factors on energy costs, although unfortunately we do not have a split 
between energy and water-related costs); 

• subject to a minimum level, recognising that small schools can have much higher 
per student (and sometimes higher total) heat, light and water costs; and 

• subject to a maximum level, recognising that large schools have less variable heat, 
light and water costs, and some schools have unusually high water-related costs 
incorporated into their heat, light and water funding. 

 
15. Indicatively, we suggest setting a minimum of $200 and maximum of $4,000 per school 

or attached unit and the proportionate increase on the 2022 allocation being set at +5%. 
Around 10% of schools are affected by the upper limit cap – mainly large urban 
secondary schools that would otherwise receive unrealistically high payments. 

 
16. The payments would be funded from the underspend of the 2021/22 Primary and 

Secondary Education Multi-Category Appropriation. They would be paid to schools with 
their July operating grant instalment.  
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Proposed payments to early childhood services 
17. To support early childhood services with ventilation, we have provided clearer guidance 

on ventilation on our website. We have also enabled access to CO2 monitors and 
portable air cleaners at the price achieved through our procurement process. We could 
provide further support for ventilation by:  
• funding the cost of CO2 monitors for services that serve disadvantaged communities 
• a one-off payment for winter energy costs similar to that contemplated for schools.  

 
18. The total cost of these payments would be $1.984 million, comprised of $580,560 for 

CO2 monitors and $1.404 million for the winter energy payment. This can be met from 
underspends within the Early Learning Multi-Category Appropriation from this financial 
year.  

 
19. These payments would be made to services in early July 2022.  

Funding CO2 monitors for centres in low socioeconomic communities 
20. CO2 monitors measure the build-up of exhaled CO2 and therefore are used as a proxy 

for the ventilation in a space. This information enables different strategies and solutions 
to be trialled to improve air flow. The Ministry has provided CO2 monitors to schools to 
assess their ventilation. We are currently encouraging early learning services to invest 
in CO2 monitors as they will support them to understand whether they have issues with 
ventilation in certain spaces.  

 
21. The discounted price for CO2 monitors available through our procurement is $328 + 

GST. It may be difficult for centres in low socioeconomic communities to afford to 
purchase a monitor, even at the discounted price.  

 
22. We recommend providing funding targeted to centre-based services currently receiving 

Targeted Funding for Disadvantage. Targeted Funding for Disadvantage is a funding 
stream for services with high proportions of children from benefit dependent households. 
This funding goes to around 40% of services and is our best current proxy for socio-
economic need.  

 
23. The cost of doing this would be $580,560 (excluding GST), based on 1,770 services 

receiving $328 each. Payments to services would include GST. We would set a strong 
expectation that services use this funding to meet the costs of purchasing a portable 
CO2 monitor, using the contracts provided through the Ministry’s procurement process.  

Winter energy payment 
24. The Ministry does not have information about each service’s heating expenses. A 

formula based on each service’s past or forecast energy expenditure is therefore not 
possible.  

 
25. We have used schooling costs to approximate a payment for early learning services of 

varying size. We calculated the cost of an additional 5% on top of the average HLW 
costs of schools in three school roll bands (1 to 50, 51 to 100 and 101 to 150 students).  

 
26. We then calculated the costs of applying this to centre-based services, placing them in 

the same bands using services’ licence size. This provided us with three funding rates 
for centre-based services, depending on licence size, as detailed in the table below.  

 
Funding band based 
on licence size 

Number of 
services 

Winter energy 
payment (GST excl) 

Total 

1 to 50 3,139 $312 $979,368 
51 to 100 924 $368 $340,032 
101 to 150 171 $493 $84,303 
Total 4,234  $1,403,703 
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27. This simple methodology has drawbacks, in that it does not take into account regional 

climate variation or variable service opening hours. For example, a playcentre that is 
open for 12 hours a week would receive the same additional payment as a service that 
is open for 40 hours a week. It also means a service in Northland would receive the 
same amount as an equivalent service in Otago, despite the variation in winter 
temperatures between these regions. However, the simple methodology enables rapid, 
administratively simple support that is comparable with schooling.  

 
28. We recommend excluding home-based and hospital-based services from this payment. 

Home-based service providers do not typically contribute to the heating costs at the 
homes where education and care is provided. Hospital-based services are for children 
receiving hospital treatment and are therefore located on wards within hospitals, and 
heating costs are met by the DHB.  

Other implications 
29. The Ministry of Education and individual schools themselves have been working on 

reducing their energy consumption and carbon footprint.6 This payment provides a 
temporary change of messaging as it supports additional heating and energy use within 
the wider intention for energy efficiency.  

 
30. The two mitigating factors in this proposal are the: 

• immediacy of providing well ventilated spaces (as New Zealand learns to live with 
COVID-19 and reopens our borders), and  

• temporary “one off” nature of the payment as providers learn to balance ventilation 
and heating in spaces.  

 
31. Given these two factors, the communications that accompany the release of the 

payment can continue to reference our environmental action plan intentions and 
acknowledge that this payment represents a necessary but temporary exception. 

 
6 Te Mahere Taiao – The Environmental Action Plan for School Property 
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