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WHY ARE LOW CARBON HOMES IMPORTANT FOR LOW INCOME HOUSEHOLDS?

•

Climate change is a social justice and intergenerational equity issue.

•

Climate change hits people living on low-incomes or experiencing disadvantage first and
hardest. They are least able to cope, adapt and recover.

•

People who experience poverty and disadvantage are also worse off if the transition to a clean
economy is poorly managed and inequitable. To date it has been poor.

•

This is because they pay disproportionately more of their incomes on essential services and
have less choice and control to reduce costs.

•

Low carbon homes can help people become more resilient to climate change impacts, reduce
energy bills, improve health and well being, and contribute to emissions reductions.

CHALLENGES FACING LOW INCOME HOUSHOLDS

• Prices increased
63% (real term) in
decade
• Over‐investment
in networks
• Retail competition
failing
• Renewable
incentives on bill
– regressive
• Wholesale prices
doubled

CHALLENGES FACING LOW INCOME HOUSHOLDS
‘I can never pay on time & I have to go

• More than 160,000
disconnections in
2015/16
• More people on retail
hardship programs
• More people
accessing financial
support services
• Rationing of energy to
detriment of family,
health and well being,
and economic
participation

without other things like proper meals to be
able to pay my electricity, water & phone
bills.’
‘Living expenses are so high and it’s hard to
find work as a single mum. Bills take up
whatever income is left after paying high
rent.’
‘It is hard to keep on top of the bills & the
money goes there instead of other essential
items I could be buying for my children.’
‘I have cut down on electricity everywhere
and every way possible. If I cut down any
more then we simply would not be using any
ever! It is a nightmare. It is causing a lot of
anxiety and depression.’

Particularly vulnerable
• Renters
• Households where
someone is living with
a disability or health
issue
• Single parent
households
• Aboriginal & Torres
Strait Islanders
• Migrants and Refugees
• Pensioners
• Working poor
• Emerging – Housing
stressed
More than 3 million people

CHALLENGES FACING LOW INCOME HOUSHOLDS

Energy price + Total costs of energy + Ability to pay
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CHALLENGES FACING LOW INCOME HOUSHOLDS

Energy price + Total costs of energy + Ability to pay
Level of Income
& access to
concessions

Solutions
• Raise Newstart
• Improve energy
concessions
• Keep energy
supplement

CHALLENGES FACING LOW INCOME HOUSHOLDS

Energy price + Total costs of energy + Ability to pay

+ Over 9.5 million homes (95% of all private dwellings) were
built before minimum energy efficiency housing standards
were introduced.
+ Low income and vulnerable households are more likely to
live in inefficient homes, have less efficient appliances
and are less likely to own solar pv.
+ Rental properties also have less energy efficient features.
+ In the Australian Capital territory where there is data on
the energy efficiency of properties, 43% of rental
properties have zero energy efficiency rating.
+ 49% of people on low incomes are living in rental
properties.

When &
how much
energy is
consumed

Housing
circumstances

Choice and
Control

RISKS & BARRIERS TO LOW CARBON HOMES FOR LOW INCOME HOUSEHOLDS?

Risks

Barriers

+ Increase Inequality
+ Unless we find ways to support low‐
income and disadvantaged households
directly access distributed energy or share
in the benefits, we could increase
inequality.

+ Costs
+ Even with white certificate/energy efficiency
upgrade scheme, and subsidies for solar pv,
costs remains one of the biggest barriers for
people on low‐income.
+ While there are growing business models to
make distributive energy more affordable
for people on low income, the same
business models don’t exist for energy
efficiency.

+ Overlook co‐benefits of EE
If EE co‐benefits are not valued or there is
greater Focus on distributive energy to
achieve low carbon homes we miss out on:
+ Building climate resilience
+ Health and wellbeing benefits
+ Reduce energy demand, which benefits
whole system and makes energy cheaper

+ Access
+ Renters both public and private have no
ability to invest even if they could
+ Building itself is a barrier

TARGETING LOW-INCOME AND DISADVANTAGED HOUSEHOLDS?

Public renters/Community Housing
+ The South Australian Government is rolling our solar and battery's to 24,000 community
housing properties with the program to benefit 35,000. No EE.
+ The Queensland Government is piloting the installation of solar energy on public housing in
three locations. No EE.
+ St George Community Housing have invested in building new and retrofitting older
community houses to incorporate energy efficiency and solar PV with support from the Clean
Energy Finance Corporation (CEFC) and NSW Government. Residents are saving up to $570
dollars each year per property.

TARGETING LOW-INCOME AND DISADVANTAGED HOUSEHOLDS?

Private Renters
+ City councils including Darebin in Melbourne and the City of Adelaide are providing programs to
remove up‐front costs of installing solar to landlords.
+ Community groups such as Z‐Net Uralla and CORENA in regional NSW have teamed up to
provide landlords interest‐free loans to install solar on their rental properties.
+ Private enterprises like SunTenants are providing business models where tenants and landlords
save money.
+ However, without mandatory requirements for rented properties to meet minimum energy
standards, landlords are unlikely to bother installing solar at the low end of the rental market.
+ Various state and territory governments are considering mandatory energy efficiency standards.

TARGETING LOW-INCOME AND DISADVANTAGED HOUSEHOLDS?

Communities
+ Indigenous communities are also benefiting from solar, helping to
reduce energy bills, create jobs, grow communities, and care for the
land.
+ They are being delivered by a mix of government funding such as the
ARENA and Northern Territory Government project at Daily River and
+ Private investment such as the Indigenous Business Australia
partnership with Indigenous corporation AllGrid Energy in the Barkly
tablelands.
+ But these programs are few and far between and not targeting energy
efficiency.

TARGETING LOW-INCOME AND DISADVANTAGED HOUSEHOLDS?

In the Future
+ All new properties may have clean energy measures embedded as standard. The CEFC has
recently partnered with Mirvac to embed clean energy measures in residential communities in
Sydney and Brisbane that will meet 90% of household consumption.
+ Emerging technologies that automate efficient energy use in the home, sell excess energy into
the grid or provide it to those without access to solar, with little to no input needed from the
household, could provide significant benefits to low‐income and disadvantaged households.

PRIORITISE INVESTMENT IN LOW-INCOME AND DISADVANTAGED HOUSEHOLDS?

+ While these examples are heartening, the initiatives to date have been small‐scale, slow and
piecemeal. There has been little focus on energy efficiency.
+ Those experiencing disadvantage have different needs and require different solutions.
+ Leaving the solutions purely up to the market and fragmented government policies will not be
enough to close the inequality gap.
+ It is incumbent on governments, the energy sector and developers of emerging technology to
prioritise the removal of barriers and invest first in programs to deliver zero emission health
homes for low‐income and disadvantage households and communities.

PRIORITISE INVESTMENT IN LOW-INCOME AND DISADVANTAGED HOUSEHOLDS?

+ All new housing ‐ Raise minimum energy efficiency standards for all new builds.
+ Private rental ‐ Introduce mandatory energy efficiency standards for rental properties and
phase in rooftop solar and provide tax incentives to support upgrade.
+ Public housing ‐ Federal and state governments invest in best practice energy efficiency and
solar for all new public housing builds. Provide additional support to upgrade public and
community housing stock in each state.
+ Home owners ‐ Federal, state, local councils and energy retailers work cooperatively together to
co‐fund ongoing programs for low‐income and disadvantage households to provide access to
energy‐efficient knowledge, products & solar PV.
+ Indigenous Communities ‐ Prioritise Invest in clean energy and energy efficiency for remote
indigenous communities
+ Pilot new technologies with low‐income and disadvantaged households.
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SBRC
National Forum:
Low Carbon Homes for Low Income
Households
ENERGY RELATED CHALLENGES:
Addressing Two Flawed Assumptions in
Energy Use for Low‐Income Households

TWO Assumptions in Home Energy Efficiency
1. Poor Energy Use
X People are ‘naughty householders’ if they consume a
lot of energy
• If people are more energy efficient their bills will go down

2. Home Comfort
X People feel comfortable and well in their homes
• If people are cold (hot), they can turn the heater (aircon) on

Focus on behaviour change
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Power Shift
Project 1:
Driving Change
Identifying what Caused Low‐Income
Consumers to Change Behaviour
Professor Rebekah Russell‐Bennett
Dr Rowan Bedggood

1
Behaviour Change
in LIEEP
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LIEEP Participants and Locations
20 projects

Number of LIEEP Participants by Cohort
3
5
4
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44 Initiatives Trialled

Reduction in HH Electricity Use Per Initiative
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EE Behavioural Increases Per Initiative

Doing a lot,
gaining a
little

So Assumption One = Incorrect
1. Poor Energy Use
X People are ‘naughty householders’ if they consume a
lot of energy
• If people are more energy efficient their bills will go down
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Power Shift
Project 2:
Delving into the Co‐Benefits
Identified in the LIEEP Reports
Dr Rowan Bedggood
Dr Petra Buergelt

2
Co‐Benefits
in LIEEP
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HEVs produced the strongest result for 7/10 co‐benefits

So Assumption TWO = Incorrect

2. Home Comfort
X People feel comfortable and well in their homes
• If people are cold (hot), they can turn the heater (aircon) on

Focus on behaviour change

is important, but insufficient!!

8

17/08/2018

We Have a Housing Stock Crisis in Australia
• People need BETTER HOMES
• Low income HHs least able to afford them

GEER Australia
A national research
study is needed
 Extent of the problem
 Identify best solutions
 Inform national public
housing and rental
property
improvements
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To contact GEER
www.geer.org.au
or

enquires@geer.org.au
Chair: Dr Rowan Bedggood
rbedggood@swin.edu.au
0439 167 868
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City Futures Research Centre

Low-income households and the energy conundrum

Edgar Liu, Senior Research Fellow
Edgar.liu@unsw.edu.au
@DrEdgarLiu

RP3038: Lower income barriers to low carbon living
Project leader: E/Prof Bruce Judd, UNSW
In-kind partners: Salvation Army, NSW OEH, Council on the Ageing

Project aim: to identify barriers that different lower income households face in reducing
carbon consumption to provide an evidence base for policymakers to improve low
carbon living outcomes amongst this socioeconomically disadvantaged group of
households across metropolitan and regional Australia

Mixed method approach
• Literature and policy reviews
• Focus group discussions with lower income households (incl. survey & scenarios) [23
groups, 164 households]
• Stakeholder interviews [14 interviews, 18 stakeholders]
• Policy workshops [4 workshops, 31 discussants]

1

What barriers do lower income
households face?

Cost of energy
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Chester, L. (2015) “The privatisation of
Australian electricity: Claims, myths and facts”,
The Economic and Labour Relations Review
26(2): 218-240.

Cost of energy
•

Simhauser, Nelson & Doan (2011): households in lower quintiles spend higher % of
income on energy

•

“I pay $1,200 every three months. That’s just in electricity” (single-parent, NT)

Cost of efficient appliances
•

“You can go to ALDI and get a fridge for $200, but it might not have the same stars as if
I go to Harvey Norman and get the one with the five stars. But it’s $800, it’s like well it’s
either $200 or $800, I have to go with the $200 because I don’t have the money to go
and buy the expensive one” (young single, NSW)

Simshauser, P., Nelson, T. & Doan, T. (2011) “The Boomerang Paradox, Part II: Policy Prescriptions for Reducing Fuel Poverty in Australia”, The Electricity Journal 24(2): 63-75.

Housing quality & split incentives
•

“The landlord wasn’t interested in insulation. We offered to put solar panels but he
wouldn’t hear of it and not interested in insulating the ceilings which is a pity” (older
couple, TAS)

Inaccessible information
•

“Most of this… don’t know where to go or it’s a bit over our head. It has to be simplified”
(older single, TAS)

•

“I don’t have internet hooked up at my place either because it costs too much. I can’t
afford it. It’s a luxury” (young single, NSW)

Appropriate(?) support
•

“My electricity I couldn’t get any discounts on - rebates, because I didn’t have a pension
card [unclear], except their gold card - this was a health card from the Veterans’ Affairs,
full medical, war service. But that didn’t apply. They wanted - they kept asking for a
Centrelink card, not a veteran’s card.” (older single, NSW)

•

“A pay on time discount is useless, mostly because they’re not going to have the
money, you know pay up front, direct debit. No one’s got the money to do that if you’re
in that spot.” (energy advocate)

•

Audit Office of NSW (2017): current assistance complex, in some instances inequitable,
lack measurable accountability

Personal factors
•

“We come from a different time where you don’t ask for charity.” (older single, TAS)

•

“I can’t speak for everyone, but I know as a male, I don’t like to ask for help or
assistance. […] I’d rather struggle than ask for assistance.” (young single, NSW)
Audit Office of NSW (2017) New South Wales Auditor-General’s Report – Performance Audit: Energy rebates for low income households. Sydney.

What can be done?

‘Better’, easily digestible information
•

Infographics for broader appeal

Addressing split incentives
•

Setting minimum standards – “Laws about rentals. I think there should be, all rentals
should have the door seals like I explained to you before, and some sort of energy
efficient heating I guess. But simple things like that – insulation standards, make sure
the batts in the ceiling are x amount of thickness, and simple things like that.” (singleparent, TAS)

•

Adjusting current investment subsidies, e.g. conditional negative gearing – “So if they,
for instance, make their home a little bit more energy smart that they could get some
kind of tax reduction on their investments or something like that, that would be… again,
if you're an investor you're in it for financial reasons.” (charitable organisation)

Supporting support services
•

Supporting services are the trusted sources – “It becomes a sort of a programmatic
issue for an advocacy organisation and an organisation that relies on grant funding to
actually make things happen. … We were very keen to do work in the space but
without resourcing we’re very limited in what we can do.” (welfare advocate)

•

Sustained funding – “It isn’t terribly useful to have a program run for 12 months. As I
said before, you’re just getting going. You’re getting your staff on board. You’re getting
up. You’re getting out there. Then very soon you’re writing your final report and your
financial acquittal to say well it’s all done and dusted.” (energy advocate)

•

One suggestion from stakeholders interviewed: business case to scale up success as
condition of pilot studies

Political will for real change
•

“Change their policy. Decide they want to run clean energy sources, not necessarily
solar on its own but clean energy in general.” (older single, NSW)

•

International best practice – minimum standards, adjustment packages, etc (Sovacool
& Dworkin 2014)

Sovacool, B. & Dworkin, M. (2014) Global Energy Justice: Problems, Principles, and Practices, Cambridge University Press.

http://www.lowcarbonlivingcrc.com.au/research/program-3-engagedcommunities/rp3038-lower-income-barriers-low-carbon-living

Living in a 'tinder box':
household vulnerabilities in extreme heat

LCL CRC: Low Carbon Homes for Low Income Households
August 2018

Dr Larissa Nicholls
Centre for Urban Research
RMIT University
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The policy context
•

Health sector says…
- certain groups particularly at risk
- ‘stay at home’ (safer)
- use air conditioning

•

Energy sector says…
- air conditioning is a problem
Home air
conditioning ↗

Peak demand,
infrastructure
costs ↗

Electricity prices ↗

2

Energy poverty ↗

Peak demand management
• Aim: reduce peak electricity use
•

‘Cost-reflective’ pricing
- higher prices for electricity used when it’s hot
- make electricity tariffs ‘fairer’

•

Public messaging
‘If consumers can safely reduce their electricity consumption during periods
of high demand, this can ease the supply/demand balance and can
mitigate the need for load shedding’ (AEMO 2017)

•

What about heat vulnerable households?

3

Heatwaves, Homes and Health project
Methodology

Cairns, Qld
Climate Zone1

Household research
•
•

65+ years, parents of infants (incl chronic illness)
36 in-home interviews

Health and social services research
• Online survey
• 18 in-depth interviews

Dubbo, NSW
Climate Zone 4

Melbourne, Vic
Climate Zone 6

RMIT University © 2018
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Household vulnerabilities (1)
•

Housing limiting capacity to reduce heat exposure
‘Put someone in a fibro house… bare ground around it, no
trees… they’re like tinder boxes.’ (Betty, Dubbo)

•

Leaving the home
- not always viable
- can exacerbate vulnerability

•

Underestimation of own vulnerability
(older households)
‘Suck it up princess. Just opened a window.’
(Luke, aged 70, diabetic, Cairns)

5

Household vulnerabilities (2)
•

Widespread self-rationing
– Most older householders would like to use (more) air conditioning
‘Put [the air con] on half hour before we go to bed… it’s the expense.’
(Irvin, 73, Cairns)
– Heath and social service workers:
• Two thirds say it’s ‘very common’ for electricity costs to contribute to
reluctance to use air conditioning
• Half also aware of clients not using fans
• Concerns about mental and physical health impacts on clients
‘[They’ll say] ‘it’s got to be plugged in, therefore it costs too much
money’.

6

Household vulnerabilities (3)
•

Financial stress due to reliance on air conditioning
– Especially households with children
– Financial stress impacting household wellbeing
‘[Our electricity bill] was $3,690. … [if] nothing was made in arrangements for payments,
then we were going to have our electricity disconnected.’ (Rebecca, Cairns)

•

Detrimental (or unproductive) peak pricing/ demand messaging
‘If it got dearer… without that [the air con] I tell you what, [last summer], I think that we
would have died’. (Debbie, aged 80)
– Little impact on energy use in households who consider air conditioning integral to
daily life (regardless of financial impact)

7

Going forward
 Energy policies which recognise and respond
to health inequities, e.g. …

•

Communicate the critical importance of electricity for
heat vulnerable households (older, unwell)

•

Direct pricing strategies and public communications
about conservation to younger, healthy households

•

Identify heat vulnerable households for energy retrofits,
solar PV, etc

•

Access to suitable cool public places

8
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Thank you
Dr Larissa Nicholls
larissa.nicholls@rmit.edu.au
@LarissaNicholls
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Victorian Healthy Homes Program
National Forum: Low Carbon Homes for Low
Income Households, 8 August 2018

PRESENTER

Dr Matthew Soeberg
Manger, Sustainable Homes

Why is this research important?
“There has been much research in recent years
attempting to quantify the co-benefits of energy efficiency
intervention, particularly health co-benefits, and
particularly for low income occupants. The links between
housing and health are complex, although a number of
previous reviews have identified a correlation between
poor housing and poor health.

There have been a number of high-quality studies and
reviews of evidence published in recent years. However
the studies reviewed have typically been undertaken in
other countries, and it is not clear how applicable the
results are to the Australian climate.”
Daly D, Halldorsson J, Kempton L, Cooper P, 2018,
Targeted review of evidence of direct and co-benefits of
energy efficiency upgrades in low income dwellings in
Australia. CRC for Low Carbon Living

Why is this research important?
Deaths due to moderately cold temperatures in Australia are much higher than moderate or extreme heat
“Most of the temperature-related mortality burden was attributable to the contribution of cold. The effect of days of extreme temperature
was substantially less than that attributable to milder but non-optimum weather. This evidence has important implications for the planning
of public-health interventions to minimise the health consequences of adverse temperatures, and for predictions of future effect in
climate-change scenarios.” Gasparrini and colleagues, The Lancet, 2015

What is the Victorian Healthy Homes Program?

First in Australia study providing a free home energy upgrade valued up to
$3,500

Randomised controlled trial measuring health, energy and climate
change benefits of improved energy efficiency and warmth in lowincome households who are vulnerable to climate change impacts

Program led by Sustainability Victoria in association with the
University of Technology Sydney and the Moreland Energy
Foundation Limited

Pilot study under way during winter 2018 with the remaining 900 home
energy upgrades being delivered over the next 1-2 years

What do households get?
Value
Free home
energy
efficiency
upgraded
valued up to
$3,500

Purpose
a warmer, drier indoor
environment during winter
more energy efficient
home
improved indoor air quality
and ventilation
reduced energy bills

Scope
Based on the home
energy assessment,
upgrades can include:
• insulation
• draught proofing
• new efficient gas or
electric heater
• servicing of the gas
heater
• curtains and blinds.

Which type of households?

Geographic region

Income

Health or social care need

Informed consent

• Western suburbs of Melbourne
• Goulburn Valley

• Centrelink or DVA pensioner concession card
• Centrelink or DVA health care care

• Receiving home and community care services or
• Have a complex health care need or
• Having a respiratory disease

• Ability to provide consent to being part of the
program including understanding the access to
health and energy data

How does the trial work?
Study recruitment process
Householder
agrees to be part
of the program

Householder
recruited

Study trial process
All participating
householders
randomised to be
either

Intervention group (will
receive the free home
energy upgrade
before winter)

Control group (will
receive the free home
energy upgrade after
winter)

Baseline health
and energy
survey data
collected

Householder
randomised to be
in the intervention
or control group

Winter 2018 – pilot *
100 households

50 homes in the
intervention
group

50 homes in the
control group

* Remaining 900 homes yet to recruited and upgraded

What have been the main type of upgrades to date?
Upgrade data from the first 50 homes in western Melbourne
Installs / Services by Work Type - Planned vs Completed (#)
0

GAS HEATING

Wall Furnace Install

2

Space Heater Install

2
2

Ducted Heater Install

2

Completed
Planned
5
13

CO Testing (2nd Visit)

26
39
39

Servicing + CO Testing 1st Visit
5

Split System - Installs

6
24

INSULATION &
DRAUGHT
PROOFING

Window Furnishings
16

Draught Proofing Only

32

21
19
19

Insulation & Draught Proofing
2
2

Insulation, D/Proofing, LED Lights
0

5

10

15

20

25

30

35

40

45

What research outcomes are we measuring?
Primary outcome
Changes in household
temperature

Secondary outcomes
Change in humidity
Change in mould/mildew
Change in damp
Energy use by household
Economic evaluation
Health related quality of life
Respiratory symptoms
Health care use during winter
Time off work/school

What makes this study unique in Australia?

Record linkage brings together information that relates to
the same individual, family, place or event from different
data sources. In this way it is possible to construct
chronological sequences of health or social events for
individuals. Combined, these individual 'stories' create a
larger story about the health and wellbeing of the
community.

All data collected in Healthy Homes is securely stored
and only accessible by approved researchers.

Example of data linkage in Healthy Homes
UNIQUE IDENTIFIER DETAILS

Name

Matthew John Soeberg

Address

1 Smith Street, Pleasantville

Date of Birth

2 January 1980

Medicare
number

1234 56789 0

Household
study ID
number

1100

Individual ID
study number

1100-1

ACCESS TO
ADMINISTRATIVE
HEALTH DATA
GP visit records from
Medicare
Pharmaceutical
Benefits Scheme
records
Victorian hospital
admission and
emergency
presentation data
Victorian Death Index

What makes this study unique in Australia?

All household- and individual-level data collected in
Healthy Homes is securely stored and only limited to
approved researchers.

Summary data will be released in public and scientific
reports as the study progresses.

Example of data linkage in Healthy Homes
Household study ID number
Temperature and
humidity
Energy upgrade data
Energy billing and
consumption data
Residential Efficiency
Scorecard data
Self-reported thermal
comfort data

Individual study ID number
Medicare records
Pharmaceutical
Benefits Scheme
records
Victorian hospital
admission and
emergency
presentation data
Victorian Death Index
Self-reported healthrelated quality of life
data

What do the results of the pre-winter surveys show?
The structure of the evaluation includes pre-/post-winter surveys of
households and individuals.
Household and individual surveys are administered before and after winter.

Household-level survey data include:

Individual-level survey data include:

o Household characteristics
o Energy consumption and energy use
behaviour
o Energy bills.

o Morbidities
o Instruments that measure health-related
quality of life.

What do the results of the pre-winter surveys show?

From the first 107 homes recruited in

From the first 146 individuals recruited in

Healthy Homes to date, householders have:

Healthy Homes to date, people have:
o poorer health than the Australian population

o have relatively low household incomes
o own their house (especially when over 75)
o thought their house was too cold during
winter.

(even when comparing them to over 75s).

Health-related quality of
life measures

What health-related quality of life instruments
are included?

36-item Short Form Survey Instrument (SF36)
5-Level EQ-5D Instrument, which was
developed by the EuroQoL group
Adult Social Care Outcomes Toolkit
(ASCOT)

They are comprised of mutliple selfreported survey questions that
measure quality of life using certain
dimensions of interest.

Examples of these dimensions include
physical function, bodily pain and
mental health.

What has been the feedback from participants so far?

Draught proofing
A participant is very happy with draught
proofing works at their home. When she turns
her ducted heating off, the house now stays at
16 or more degrees Celsius during the winter
months, compared to dropping to 12 degrees
before the draught sealing. She previously had
her 1500W fan heater on for 6hrs/night to
minimise symptoms of her illness. She now
runs her gas ducted heating at 18 degrees
instead of 21 degrees.

New split system and curtains
An elderly couple received a split system that
warms their bathroom. They expressed their
gratitude for the quick home upgrade. They are
benefiting from new curtains (to keep in the
warmth) and said they felt fortunate to be part
of the program and supported by government.

What has been the feedback from participants so far?
1 household
Unsafe hot water system with carbon monoxide
emissions (replacement funded separately by the
household)
Through Healthy Homes, a hot water service at one
home was tested for carbon monoxide emissions
when the gas heater at the same home was tested.
The hot water service was emitting 151ppm of CO.
The householder was advised the hot water service
was not safe and that it must be
removed/decommissioned and replaced. The
householder had the faulty unit removed and
replaced with a 5-star hot water service at their own
cost (this was outside the scope of the Healthy
Homes Program). Now the householder is safe in
their home.

Split system, insulation top up and draught sealing

Funded by the Healthy Homes program, the
householder received a high efficiency split-system
heater/cooler to replace an old gas heater, additional
insulation in the ceiling, draught sealing of external
doors, wall vents and exhaust fans. Participants
indicated that they were very happy with the
installers and the new split system heater.

What have we learnt so far about delivering this
research program?
Larger
scale
delivery
would
require
market
priming

Limited
market
capacity in
delivering
upgrades

PEOPLE
AND SAFETY

Learn from
previous
energy
efficiency
upgrade
programs

Opportunities
to transform
people’s
health and
quality of life

MARKET
CAPACITY

Identifying
and
managing
people and
safety risks
is essential

Willingness
to provide
access to
their health
and energy
data

COMFORT AND
QUALITY OF LIFE

What do we know about ROI?

In a trial to upgrade home insulation in New Zealand, net
benefits of $1574 (NZD) per household were found. About twothirds of the benefits were due to reductions in hospital
admissions.

Economic analysis from the Warm Up New Zealand
Program (a grant scheme for ceiling and underfloor
insulation in low-income households) found that the ratio of
benefits to costs was 3.9.

Health benefits represented approximately 99% of the total
benefits of the Warm Up New Zealand program.

Policy impact of high-quality evidence

Funds directly available to households
(cost benefit ratios, including health
benefits, can drive private investment in
energy efficiency)

Recap - Why is this research important?
“There has been much research in recent years
attempting to quantify the co-benefits of energy efficiency
intervention, particularly health co-benefits, and
particularly for low income occupants. The links between
housing and health are complex, although a number of
previous reviews have identified a correlation between
poor housing and poor health.

There have been a number of high-quality studies and
reviews of evidence published in recent years. However
the studies reviewed have typically been undertaken in
other countries, and it is not clear how applicable the
results are to the Australian climate.”
Daly D, Halldorsson J, Kempton L, Cooper P, 2018,
Targeted review of evidence of direct and co-benefits of
energy efficiency upgrades in low income dwellings in
Australia. CRC for Low Carbon Living

Some other reflections – let’s not forget about heatrelated health impacts

Some other reflections – international trends in heatrelated and cold-related excess mortality by region

Results for Australia for modelled
heat- and cold-related excess
mortality under different climate
change scenarios
• Cold-related excess mortality
declining
• Heat-related excess mortality
increasing
Gasparrini et al, 2017. The Lancet Planet Health

Recap - Why is this research important?

Do we need a heat-related Healthy
Homes study?
What would it look like?

What are the health-related outcomes
that should be looked at?
How can we collaborate?

“There has been much research in recent years
attempting to quantify the co-benefits of energy efficiency
intervention, particularly health co-benefits, and
particularly for low income occupants. The links between
housing and health are complex, although a number of
previous reviews have identified a correlation between
poor housing and poor health.

There have been a number of high-quality studies and
reviews of evidence published in recent years. However
the studies reviewed have typically been undertaken in
other countries, and it is not clear how applicable the
results are to the Australian climate.”
Daly D, Halldorsson J, Kempton L, Cooper P, 2018,
Targeted review of evidence of direct and co-benefits of
energy efficiency upgrades in low income dwellings in
Australia. CRC for Low Carbon Living

One final thought – towards better research outcomes

Thank you!

@SustainVic
@SustainVic
Sustainability Victoria

Chance, Timing and Opportunity: The Story of
an Accidental Tenant Sustainability Initiative
Patrick Ryan, Head of Impact and Innovation

Back in late 2015

$60,000,000

130

$1M
300 homes

$5.5M
2,000 homes

$7.0M
2,600 homes

LAND AND HOUSING CORPORATION

Improving client experience through low carbon
social housing

Susanna Savolainen
Manager Environmental Sustainability

Air Conditioning & Solar PV Pilot Project
• In 2017 NSW Land and Housing
Corporation (LAHC) retrofitted 273 social
housing homes in Broken Hill, Bourke,
Brewarrina, Cobar, Collarenebri and
Walgett with reverse-cycle spilt system air
conditioning units and solar photovoltaic
(PV) systems
• Existing electric heaters and inefficient air
conditioning units installed by tenants were
removed
• LAHC acknowledges the funding support
from the NSW Office of Environment and
Heritage as part of the Home Energy Action
Program

Project Rationale & Co-Benefits
• Improve thermal comfort - Far West
NSW has hot summers and cold winters
• Reduce tenant energy bills – solar PV
aimed to offset cost of running air
conditioning unit in summer months
• Adapt to climate change impacts heatwaves are becoming longer, hotter
and occur more often
• Promote social equity – tenants cannot
afford to install efficient air conditioning
units & solar PV systems
• Low carbon social housing - solar PV is
becoming a cost effective way to reduce
carbon emissions

Stakeholder Engagement

• Tenants – fact sheets
on air conditioners &
solar PV systems,
letter about cleaning
pre-filters
• Contractors –
showed tenants how
to operate the air
conditioner and clean
pre-filters
• Client Service Staff –
training, FAQs and
regular project
updates

Project Challenges
• Working in remote areas
• Safely working with asbestos
• Project variations to accommodate solar PV systems –
roof replacements & tree trimming/removal
• Quality management & auditing
• Working with community housing provider to deliver
project in Broken Hill
• Ongoing maintenance and servicing of air conditioners
& solar PV systems
• Helping tenants improve their thermal comfort without
increasing their electricity bills
• Project evaluation

Project Evaluation – Air Conditioners
In June 2018, 43 tenants who received an air conditioner &
solar PV system participated in a phone survey:
• 90% found their new air conditioner easy to use
• 80% recall receiving training on operating their air conditioner
• 71% recall being shown how to clean pre-filters
• 76% have cleaned pre-filters
• 83% said their new air conditioner has improved the comfort
of their living area over summer
• 35% preferred their old heater to heat their living area (heats
up faster, new air conditioner not as warm)
• 95% had no maintenance problems with their air conditioner

Tenant Use of Air Conditioners
How many days over the summer months
did you use your air conditioner?
50.00%
45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00%
0.00%
Everyday

Most days

Sometimes (once or twice a
week)

Never

17% used their air conditioner 24 hours a day / almost all day / constantly
15% used their air conditioner about 12 hours a day

Project Evaluation – Solar PV Systems
• 63% said the solar system has helped them reduce their
electricity bills (25% didn’t know)
• 31% not sure how much they are saving on their quarterly
electricity bills since the solar system was installed
• 69% reported savings from $50 to $1000, with the
majority reporting savings from $100 to $300 a quarter
• 32% would like information via a letter to help them
operate and care for their air conditioner & solar system
Overall tenant feedback includes:
“made living conditions much better”
“thank you very much for providing them”
“they are both perfect”
“best thing Housing ever did”

Mainstreaming Low
Carbon Retrofits in
Social Housing:
Insights from Front Line Research
Daniel Daly
8 8 2018

Project Overviews
•

CRC Low Carbon Living RP 3044
•
•

UOW Project Team

Mainstreaming Low Carbon Retrofits in Social Housing: •
2nd Generation decision support tools and processes
•
Funding from CRC LCL and OEH
•

• Major activities:
•
•

‘Living Laboratory’ energy and environmental
monitoring and evaluation of social housing upgrades.
Assemble the business case for low carbon retrofits,
specifically for the Social Housing context;

• Key Output:
•

Develop appropriate supporting educational and training
materials to assist social housing providers to incorporate
low-carbon retrofits into their operational maintenance
and upgrades processes

Prof Paul Cooper (SBRC)

Dr Daniel Daly (SBRC)
Dr Georgios Kokogiannakis
(SBRC)

•

Mr Michael Tibbs (SBRC)

•

Prof Gordon Waitt (ACCESS)

•

Dr Theresa Harada (ACCESS)

The Social Housing Sector
•

The Social Housing sector manages and maintains over 150,000 homes
across NSW.
•

Substantial (order $3-400M) annual maintenance budget

•

Managed with relatively centralised polices and process, as compared to private
housing.

•

Social housing tenants are particularly vulnerable to energy price rises, and are
already making sacrifices to keep the lights on.

CRC LCL RP3044: MAINSTREAMING LOW CARBON RETROFITS IN SOCIAL HOUSING
LIVING LABORATORIES
7

Narrabri

1
1

Narromine
5

5

5

Orange
4

Oberon
LIVING LABORATORIES

ZONE 2: Warm humid summer,
mild winter
ZONE 4: Hot dry summer,
cool winter
ZONE 5: Warm temperate

1

LAND & HOUSING
CORPORATION
HOUSING TRUST
OEH HOME
ENERGY ACTION

# of
homes

BCA CLIMATE
ZONES

13

ZONE 6: Mild temperate

Port Kembla

ZONE 7: Cool temperate
ZONE 8: Alpine

RP3044 Living Laboratory details
Living Laboratory

Location

No. of homes Upgrades

OEH Home Energy Action
Evolve

Parramatta

Housing Plus

Bathurst, Orange

Aboriginal Housing
Office

LAHC Cladding Upgrades

Sustainable Port Kembla

Narrabri

Bathurst, Dubbo, Narromine

Port Kembla

4 •

Heat Pump HWS

•
•

Reverse Cycle AC
Draught proofing

•
•
7
•

Reverse Cycle AC
Solar PV
Ceiling Fans

10

8

•
•

•
13 •
•
•

Wall insulation
Double Glazing

Roof replacement
Ceiling fans
Internal shading
Skylight replacements

5

What information are we collecting?

HEA Upgrade: Hot Water Heat Pump
Pre-upgrade

Post-upgrade

Energy Poverty in PK

HEA: AC and PV

Conclusions
• Project is ongoing, finishing at the end of the year
• The sector is complex, and characterised by conundrums.
• Energy efficiency interventions
• Ease of roll-out
• Driver is tenant benefit, but don’t consider tenants

practice
• Passive upgrades have benefits, but higher transaction
costs.

Thank you

To find out more, contact
CRC for Low Carbon Living Ltd
Room 202-207, Level 2,
Tyree Energy Technologies Building
UNSW Sydney NSW 2052 Australia
E: info@lowcarbonlivingcrc.com.au
P: +61 2 9385 5402
F: +61 2 9385 5530
Twitter: @CRC_LCL

