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Background of housing in NZ
• 1.4 million houses 
• Most houses inhabited for 70 to 90 years
• Many houses are old, cold and damp
• High level of deferred maintenance
• Relatively low building code standards
• Declining home-ownership rate
• Mäori home-ownership rates remain lower
• No wealth tax, capital gains tax or death duties 
• Around 30% of people rent from private landlords
• 5% of people rent social housing 





Public consequences
• Untaxed increase in house prices helping to fuel 

wealth concentration and income flow
• Increase in relative inequalities has social and health 

consequences at both individual and neighbourhood 
levels

• Housing is probably our poorest maintained 
infrastructure

• Poor housing leads to health problems that lead to 
greater health care utilisation

• Poor housing leads to inefficient use of energy



Why housing is important to health

• We spend a lot of time at home
• Housing causes considerable illness 

and injury
• Housing mediates health inequalities
• Increasingly health & disability 

services are delivered in home
• Better housing improves health



We spend a lot of time at home
Time Use Survey, Statistics NZ 1998-99 (8,500 people)
• Home 76%
• Work & study 13%
• Transport 6 %
• Sport 1%
• Other 1%
• Unknown 4%

Time at home more for:
• Children <5 years (>90%)  
• Elderly 65+ years (89%)



Injuries in the home

Half of injuries requiring hospitalisation occur at home
• Average 8,394 per year (2000-2003)
• Other settings: Work 17%, Transport 18%, Sport 14% 

A significant proportion (19%) of deaths from injury 
occur at home

• Average 104 per year (2000-2001) 
• Other settings: Work 7%, Transport 72%, Sport 1%



Meningococcal disease
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Crowding and Infectious Disease
• Case-control study of meningococcal disease 

in Auckland children < 8 years during 1997-99
• 202 cases and 313 controls
• Overcrowding, measured by the number of 

adults aged ≥10 years, was the most important 
risk factor for disease

• Overcrowding also most important risk factor 
for tuberculosis

Baker M, et al. 2000



Meningococcal 
disease cases in 
Auckland, 1998-
2002, and CAU 
crowding level at 
2001 Census



Avoidable winter mortality

• Excess Winter Mortality (EWM) measures the increase in 
deaths in the four coldest months (June-Sept)

• EWM in NZ = 19 %   ( 1,600 excess winter deaths)
• Circulatory system diseases accounted for 47% 
• Respiratory system diseases accounted for 31%

• No decline in EWM from 1980-2000
• Young, old, females particularly vulnerable 
• Importance of poor housing and fuel poverty

• Nationwide surveys indicate few NZ homes maintain 
temperatures in the 18-21oC comfort zone 
(Isaacs & Donn, 1993; BRANZ, 2003, Howden-Chapman et al, 2006)



Housing mediates health inequalities

• Place is a powerful predictor of health 
outcomes
• NZDep linked to mortality, life expectancy 

& many health outcomes
• Potential pathways 

• Material deprivation 
• Relative disadvantage (psychosocial 

mechanism)
• Declining home ownership likely to increase 

socio-economic and health inequalities 



Patterns of housing reflect inequalities

• About 300,000 uninsulated houses built 
before 1978    

• People on low incomes more likely to live in 
these older houses

• Mäori and Pacific peoples more likely to have 
low incomes and live in older houses



A run-down apartment can exacerbate a child's 
asthma, which leads to a call for an ambulance, 
which generates a medical bill that cannot be paid, 
which ruins a credit record, which hikes the interest 
rate on an auto loan, which forces the purchase of 
an unreliable used car, which jeopardizes a 
mother's punctuality at work, which limits her 
promotions and earning capacity, which confines 
her to poor housing.

Shipler, D.K. (2004). The Working Poor: Invisible in America. Knopf: New York, 
p.11.



Declining levels of home ownership



Average weekly household expenditure
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Housing is a large & increasing 
component of  household expenditure



Health & disability services in home

• Deinstitutionalisation of chronic illness e.g. mental 
illness, intellectual disability

• Larger population living with disabilities at home & 
participating actively in society

• Early hospital discharges 
• Ambulatory services 
• Steadily ageing population in developed countries 

means increasing need for home support and 
residential care

• Increasing home visiting for health promotion



Causal conclusions possible from 
robust research

Community trials
• Housing, Insulation and Health Study
• Housing Heating and Health Study
• Warm Homes
• Environmental Intervention for Asthma
Cohort Study
• Housing, Crowding and Health Study

Howden-Chapman et al, 2005; 2006; Baker et al, 2006



Housing, Insulation and Health Study

• experimental community-based study
• public/private partnership
• local community partners 
• local employment
• local benefits 
• standard insulation package 





Study Design
• 1400 households where one member 

had recurrent respiratory symptoms
• Winter 2001 baseline measures taken 
• Houses randomly assigned to 

intervention group insulated over 
summer

• Winter 2002 follow-up measures taken
• Houses assigned to control group 

insulated





Results of Housing Insulation & 
Health Study (1)

• Occupants in insulated houses used 
23% less energy. 

• Exposed to cold temperatures (< 10 oC) 
for ¾ hour /day less

• Exposed to high humidities (> 75%) for 
almost 1 1/2 hours less per day. 



Results of Housing Insulation & 
Health Study (2)

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

• Significantly fewer days off school and work
• Significantly fewer symptoms of wheeze and 

colds
• Fewer hospital admissions

Howden-Chapman, Crane et al, 2005; Howden-Chapman, Matheson et al, 2006



Cost/Benefit Study

Chapman et al, 2006

•Cost of insulation $1,800 per dwelling

•Total estimated tangible benefit comprises 
tangible health and energy savings: NZ$3,538 
per household per dwelling (present value, at 
5% real discount rate, over 30 years)

•Benefit/Cost ratio ~2: 1

Cost-Benefit Analysis (3)

Conservative assumptions: no energy price increases, 
no wood and coal counted, mortality gain not counted

Chapman et al, 2006



Reduction in Carbon Dioxide (4)

Estimated using a conversion factor for electricity use is 
625 tonnes carbon dioxide per gigawatt hour (GWh) 
of electricity generated (0.000625 tCO2/kWh) based 
on New Zealand Climate Change Office carbon 
intensity of generation “at the margin”

Mains gas, CO2 emissions per unit of heat output are 
190 gCO2/kWh heat output

Bottled gas, emissions per unit of heat output are 217 
gCO2/kWh of heat output



Value of CO2 savings (5)

• Based on NZ$30 as a conservative estimate, and 
assuming this price is maintained in real terms, the 
value of CO2 savings amounts to NZ$7 per year per 
household, or around NZ$111 per household in 
present value terms, taken over the 30 year horizon 
at a discount rate of 5% real.  Over the 1281 
households who received insulation, the present 
value of carbon dioxide emission reductions amounts 
to around NZ$142,000 over the 30 year horizon (at 
5% real).



•Co-funded experimental intervention study
•Replacing old heaters (40% NZ homes have 
unflued gas heaters) in the homes of 400   
children 7-12 years old with asthma with safe, 
efficient heaters using more sustainable energy 

electric heat pumps
wood pellet burner
flued gas heaters

Housing, Heating and Health Study



Measurements

• Peak flow (electric downloadable)
• Diary of respiratory symptoms of child and family 

members
• Objective measure of contact with health services
• Objective measure of school absences
• Nitrogen dioxide badges in living room and child’s 

bedroom
• Air sampling COX, NOX, formaldehyde, particulates
• Mould slides
• Temperature and relative humidity



Housing, Crowding and Health Study
• All HNZC applicants (26,000 ) and tenants (198,000)
• Anonymised hospital linkage (92% match)
• Tenants hospitalisation rates were significantly higher 

for those classified as crowded, and considerably 
elevated for those with a 2-or-more bedroom deficit 
(RR 1.19, 95% CI 1.14, 1.26)

• A third of the tenants are single parent households
• Three-quarters of the tenants have a weekly income 

of $353 or less
• Tenants of 4 years or more have a third less 

avoidable hospitalisations that those on waiting lists 



Future Work
Housing, Neighbourhoods and Health
Centre for Urban Health and Development

• Design of safer, healthier houses and multi-level apartments 
• Impact of urban design and transportation systems on 

fitness, health and safety levels in the community 
• Impact of urban design on energy use, air quality and 

greenhouse emissions 
• Development of ‘meaningful participation’ in local 

governance and how it affects well-being and development
• Ways in which social capital and social inclusion can be 

strengthened and enhanced in local communities.



Research/Policy link

Insulation results influenced increased 
Government budget allocation for 
Energywise Fund and Reducing 
Inequalities Fund for primary health 
organisations.

Local primary care organisations 
working with local councils to undertake 
retrofit insulations



Research informs policy –
and the market?

NZ agencies, such as HNZC and DHBs, 
have been highly responsive to 
evidence about links between housing 
and health. Positive responses to 
results of Meningococcal disease case-
control study, Housing, Crowding and 
Health Study and Insulation study.

Information from Healthy Housing Index





The Poor and Climate Change
The poorest will be the most vulnerable. 
People on lower incomes are more 
likely to live in poor quality housing in 
higher-risk areas and have fewer 
financial resources to cope with climate 
change,including lack of comprehensive 
insurance cover…
Sir Nicholas Stern (2006) The  Economics of Climate Change, p.122



Households and Climate Change
Fostering a shared understanding of the 
nature and consequences of climate 
change and its solutions is critical both 
in shaping behaviour and preferences, 
particularly in relation to their housing, 
transport and food consumption 
decisions, and in underpinning national 
and international political action and 
commitment…

Sir Nicholas Stern (2006) p.377



Communities and climate change

In the case of climate change, individual 
preferences play a particularly important 
role. Dangerous climate change cannot 
be avoided solely through high level 
international agreements; it will take 
behavioural change by individuals and 
communities, particularly in relation to 
their housing, transport and food 
consumption decisions…

Sir Nicholas Stern (2006), p. 396.



Property rights and climate change
Unclear property rights and the illegality of much slum housing 
also pose major problems which need to be overcome by 
changes to ownership and property laws and stronger law
enforcement. Without property rights and civil protection 
householders put off making necessary home improvements 
since authorities would then have an incentive to evict the
occupants once the work was done and rent out the dwellings to 
others willing to pay for protection. Development itself can help 
to overcome these constraints, by educating civil society, 
promoting transparency and institutional checks on power, and 
encouraging accountability. Governments can then help by 
providing better technical guidance on building standards and 
encouragement of monitoring and enforcement. ..

Sir Nicholas Stern (2006), p.438



Summary
• We spend a lot of time in our houses
• Housing has important public consequences
• It accounts for considerable illness and injury 
• It mediates health inequalities
• Increasing provision of health & disability 

services in home
• Better housing improves health
• Better housing lowers carbon emissions
• Research informs policy 


