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Local context

• NZ houses on average 90 years old

• Only a third even minimally insulated

• Private rental housing in poorer condition 
than state housing or owner-occupied 
houses

• Indoor environment key health exposure

• Most of our time indoors, for infants and 
older people ~90%

• Cost of housing most pressing political issue
5
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Fuel poverty

• Fuel poverty (more than 10% of 
household expenditure required to heat 
home to WHO recommended, 
temperatures)

• Estimated 25% of NZ households in fuel 
poverty

• Younger and older people most vulnerable 
to indoor environment
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Howden-Chapman, P., Viggers, H. et al. Tackling cold housing and fuel poverty in New Zealand: a review of policies, 

research and health impacts. Energy Policy, Fuel Poverty comes of age: 21 years of research into fuel poverty, 2011, 

doi:10.1016/j.enpol.2011.09.044.
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Effects of fuel poverty on children
• 25% or 270,000 children living in households in poverty

• In Growing Up in NZ parents of 9-month old babies
– 18% put up with feeling cold to save on heating
– 11% used no heating

• Parents of children under 15 admitted to hospital
– 52% lived in housing colder than they would like
– 14.2% had been unable to pay their electricity bills on 

time 
– 7.5% had experienced disconnection due to late or non-

payment of bills (4x national rate)

• Kelly, A., Denning-Kemp, G., Geiringer, K…. Howden-Chapman, P., Baker, M.G. Exposure to harmful housing 

conditions is common in children admitted to Wellington Hospital, NZMJ, 2013, 2013, 126, 1387,108-126.

• Tin Tin  et al, Environmental Health, 2016.





Households in 2013 Census

• 50% children below the poverty live in 
private rental housing, 19% Housing NZ 
homes

• 33% of Pacific peoples lived in crowded 
households, 20% Māori, 18% Asian, 4% 
European.

• 9% no form of heating.
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O’Sullivan, K. Howden-Chapman, P., Fougere, G. Death by disconnection: an individual example of fuel poverty missed in the 

newspapers. Kōtuitui: New Zealand Journal of Social Sciences Online, 2012, 7, (1): 51-60.







Structural and market inequalities
underlie cold houses

• Rising electricity prices disproportionately 
affect those on low incomes

• Households on low incomes > renting

• Half the population now renting

• Rental properties older so built to lower BC

• Many landlords rely on capital gains, little 
incentive to maintain or improve properties

• Poor uptake of subsidised insulation schemes 

15Hales S, Blakely T, Foster RH, Baker MG, Howden-Chapman P. Seasonal patterns of mortality in relation to social 

factors. Journal of Epidemiology and Community Health, 2010, doi:10.1136/jech.2010.111864.



Real electricity price trends for residential consumers: 
New Zealand compared with nine other developed economies

Source: IEA 
statistics

http://www.geoffbertram.com/fileadmin/publications/How%20neoliberalism%20doubled%20the%20price%20of%20electricity.pdf
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• Cold indoor air is harder to heat

• Mould grows better in damp air 

• Viruses survive for longer on cold 
surfaces

• Cold stresses immune system

• Blood (liquid) thickens when cold & 
more likely to form plaques

Physical + biological pathways
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Research evidence from 

robust community trials
• Housing, Insulation & Health Study

• Housing, Heating & Health Study

• Housing, Crowding & Health Study

• Housing, Injury Prevention Intervention (HIPI)

• Warm Homes for Elderly New Zealanders 

• Social Housing Outcomes Worth  Study (SHOW)

& national roll-out

• Warm Up NZ: Heat Smart Evaluation
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• 1400 households where one member 
had chronic respiratory symptoms

• Winter 2001 baseline measures taken 

• Randomly assigned intervention 
houses insulated over summer

• Winter 2002 follow-up measures taken

• Control group houses insulated

• Carried out with trained community 
workers

Housing, Insulation & Health Study
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Results

 Occupants in insulated houses used 

23% less energy

 Occupants of insulated houses exposed 

to cold temperatures (< 10oC) for ¾ 

hour /day less

 Occupants of insulated houses exposed 

to high humidities (> 75%) for almost 

1.5 hours / day less
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Better housing improves health

• Significant improvement in self-reported 
housing conditions (less cold & dampness)

• Significantly fewer symptoms of wheeze &
colds

• Improved mental health

• Fewer visits to GPs & hospital admissions

• Fewer days of school
• Howden-Chapman, P., et al., Retrofitting houses with insulation to reduce health inequalities: aims and methods of a 

clustered, randomised trial in community settings. Social Science and Medicine, 2005. 61: p. 2600-2610.

• Howden-Chapman, P., et al., Retrofitting houses with insulation to reduce health inequalities: results of a clustered, 

randomised trial in a community setting. British Medical Journal, 2007, 334, 460-464. 



Cost-benefit analysis

• Co-benefits of improving housing 
on health, energy efficiency, school 
attendance and carbon mitigation 
to reduce climate change

• Housing insulation 2:1 
benefits/costs

• Chapman R, Howden-Chapman P, Viggers H, O’Dea D, Kennedy M. Retrofitting housing with 

insulation: a cost-benefit analysis of a randomised community trial. Journal of Epidemiology and 

Community Health. 2009;63:271– 7 
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Housing Heating and Health Study

• Randomised community trial

• Retrofitted insulation & sustainable heating in 
409 households where children with asthma

• Aims

– Increase temperature to WHO minimum 
18°C

– Lower relative humidity 

– Reduce NO2

– Reduce symptoms of children with asthma
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Previous:

X electric heaters (2kW)

X unflued gas heaters (4kW)    

Replaced with:                     

√  320 heat pumps (4-7kW)

√  55 wood pellet burners (10kW)

√  11 flued gas heaters

 

 

Intervention in 409 households
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Results

Average living rooms 1.1°C warmer

People felt warmer

Condensation reduced

Less mould & mouldy smells reported

Levels of nitrogen dioxide halved

Levels of wheezing & coughing 
halved

Effects more marked in low-income 
families
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Summary of heating results

• More effective heaters increased the 

indoor temperature & reduced NO2

• Improved children’s asthma symptoms

• Fewer days off school and fewer visits 

to GPs.
Howden-Chapman P, Pierse N, et al. Effects of improved home heating on asthma in community dwelling 

children: randomised community study. BMJ,2008;337:852-5.

Free S, Howden-Chapman P. et al. Does more effective home heating reduce school absences for children 
with asthma? JECH. 2009;doi:10.1136/jech.2008.086520 

Preval, N., Chapman, R. et al. Evaluating Energy, Health and Carbon Co-benefits from Improved Domestic 

Space Heating: A Randomised Community Trial. Energy Policy, 2010, 38; 9:3965-3972. 

Gillespie-Bennett J, Pierse N, et al.. The respiratory health effects of nitrogen dioxide exposure. European 
Respiratory Journal 2011; 38. 

Pierse, N., Arnold, R., et al. Modelling the effects of low indoor temperatures on the lung function of children 

with asthma. JECH, 2013, s 10.1136/jech-2013-202632. 
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Policy Impact

• Policy piloted locally before 
implemented nationally 

• Products regulated, process audited

• Previous labour Govt allocated 1 billion 
dollars Household Fund 

• Current National Govt $383m

– evaluation of roll-out (100,000+ houses)

• Major impact on central, regional and 
local government, NGOs

• Inter-sectoral policy 



Warm Up NZ: Heat Smart Programme

• 100,000 houses in first 2 years of programme

• $320 million, not targeted to low income

• Quasi-experimental study, detailed 
anonymised matching of first 46,655 houses

• Small but significant drop in metered energy

• Significant health outcomes in pharmaceutical 
usage, length of hospitalisation, avoidable 
mortality for over 65s

Grimes, A., Preval, N., Young, C., Arnold, R., Denne, T., Howden-Chapman, P., Telfar-Barnard, L. 2016. "Does Retrofitted Insulation Reduce 
Household Energy Use? Theory and Practice", The Energy Journal, 37(4), http://dx.doi.org/10.5547/01956574.37.4.agri.

http://dx.doi.org/10.5547/01956574.37.4.agri


• Benefit/cost 
ratio for 
adults - 3.9:1 
children - 6:1

• Benefit/cost 
ratio for 
people over 
65 - 6:1 
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41Produced from Andrew Crowley from EECA data

Retrofitted insulation until targeted (HH) & non-targeted policy (HS)



Co-benefits of retrofitting insulation

• Increases energy efficiency

• Reduces fuel poverty

• Reduces carbon emissions

• Improves health and well-being

• Underpins the green economy

• Increases social capital

42

• Howden-Chapman, P. & Chapman, R. Health co-benefits from housing-related policies, Current Opinion in 

Environmental Sustainability, 2012, 4, 414–419.

• Howden-Chapman, P. & Preval, Nicholas. Co-benefits of insulating houses: Research evidence and policy implications.  

In Rachel Cooper, Elizabeth Burton and Cary L. Cooper. Wellbeing and the Environment: Wellbeing: A Complete 

Reference Guide, Volume II. London, John Wiley & Sons, 2014, 605-623.

• Gatzweiler FW, Zhu Y-G, et al (Eds). Advancing Health and Welbeing in the Changing Urban Environment: 

Implementing a Systems Approach: Zhejiang University Press/Springer, 2016.
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• OECD 
Environmental 
Performance 
Review criticises 
roading:public
transport funding 
split (90:10)

• Notes absence of 
environmental 
taxes

• Critical of sprawl
• Critical of 

fragmented 
legislation relating 
to cities 

• Notes with 
approval WUNZ 
calls for higher
standards
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Strategic Partnerships to 

advance agenda
• Housing New Zealand

• Taranaki  10,000 houses in 10 years

• Te Tai Tokerau 2,000 houses

• Hamilton

• EECA

• District Health Boards

• Regional & city governments

• Internationally IEA, WHO & ICSU



WUNZ programme being
phased out

• Government announces in 2016 Budget 
that WUNZ programme will be phased 
out in mid-2018 

• Only 30% of houses insulated

• Between 600,000-900,000 houses still to 
be insulated

• Contradicts premise of social investment

http://www.radionz.co.nz/national/programmes/ninetonoon/audio/20

1836134/health-benefits-of-insulation-'massive'

http://www.radionz.co.nz/national/programmes/ninetonoon/audio/201836134/health-benefits-of-insulation-'massive
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Rating tool links health and building science
Measures respiratory and injury hazards, energy 
efficiency & earthquake resilience

Bennett, J. Howden-Chapman, P. et al. Towards an agreed quality standard for rental housing: 

Development of a New Zealand housing WOF tool, ANZJPH, 2016. 
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Conclusions

• NZ context specific
• Poor housing used to spear-head 

public health concerns, particularly 
for young and older people

• Strong community & institutional
support

• Robust science provides strong 
evidence base for policy nationally 
& internationally

• Co-benefits framework strengthens 
economic case 

• Outrage powerful catalyst
• Politics trumps policy


