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Executive summary 

The building and construction sector plays a vital role in terms of New Zealandôs 
sustainable development. Where New Zealand stands as a nation in terms of new -build 
residential sustainability is unknown. This report addresses that by:  

¶ advancing previous foundational work carried out in New Zealand, mainly by 
Beacon Pathway 

¶ concentrating on existing reporting of environmental, economic and  social-related 
information where possible 

¶ accounting for the last 10+ years of development in terms of international building 
indicator work 

¶ providing actual results for a set of core indicators, effectively providing a Year 
Zero benchmark to which future  results can be compared. 

Fourteen core indicators over eight domains provided key metrics that were considered 
to be most useful for capturing the New Zealand scene:  

¶ Energy/CO2 
¶ Water 
¶ Indoor environment  
¶ Functional resilience 
¶ Affordability 
¶ Consumer demand 
¶ Industry capacity 
¶ Policy/regulation 

A summary of the key indicators and their associated metrics are shown in Table 1. An 
indicator of whether the specific metric is largely based on desktop modelling and 
simulation studies (M) or actual practices (A) is provided. 

A variety of data from national -based agencies is used to provide data on the various 
sustainable attributes. Where possible, nationally representative figures were used. 

The exception for this was in building performance metrics, where there was a  lack of 
comprehensive, representative data available. Consequently, some 210 building 
consents randomly selected from the year 2012 were collected from three councils ï 
Auckland, Hamilton and Christchurch ï and assessed in detail to provide the requisite 
information.  

Given that 2012 was the first year that these (often disparate and sometimes new) 
metrics have been formalised, comparative benchmarks were sometimes lacking. To 
clarify interpretation for readers, a basis for comparison was required. The NOW 
Home® ï a proof-of-concept sustainable house designed and built in 2008 in the 
Auckland suburb of New Lynn ï was used in these instances. Being well known in the 
sustainable building and environmental communities and a proven performer means 
that it is a u seful yardstick. 

This BRANZ project will be periodically repeated to provide updated core indicators to 
track new stand-alone residential housing stock. 
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Table 1. Summary of the core new -build indicators and their respective metrics.  

Domain  Core indicator  Metric(s) used  
Modelled 
or actual  

Energy and 
CO2 

Energy use for active space 
conditioning 

kwh/m2, kWh/household and 
kWh/person 

M 

CO2 emissions for hot water 
heating 

CO2 emissions/person/year M 

Potential of site for harnessing 
solar energy 

Percentage availability of sun for 
specific sites 

M 

Whole-house resource efficiency 
rating 

Ratio of floor area to number of 
bedrooms 

A 

Water 
Uptake of household water-
saving devices 

Proxy: inclusion of rainwater 
tanks in specification 

A 

Indoor 

environment 

Comfortable indoor temperatures 
achieved passively 

# of hours/year in main living 
area 

M 

Healthy indoor temperatures in a 
key occupancy zone 

Extreme heat (# degree -
hours/year above 25°C) and 

critically cold (# of days/year 

less than 12°C) 

 

M 

Functional 

resilience 

Proximity to key amenities/public 

transit 
Walk Scoreã and Transit Scoreã 

ratings 

M 

Inclusion of universal design 
features 

# Lifemarkã Design Standard 

awards 

A 

Climate change implications on 

indoor thermal comfort achieved 
passively 

Overheating (hours/day) and 

underheating (hours/day) 
projections for years 2030 and 

2080 

 

M 

Affordability 

Initial financial cost of five key 

environmental features 

Cost of improving thermal 

performance, energy efficiency 
and water management 

 

A 

Consumer 
demand 

Demand/sales of some key 
sustainable products and 

services 

Products: Specification of various 
home-related products 

Services: # of whole -house 
environmental awards Features: 

NZGBC and 

realestate.co.nz annual survey 

 

 

A 

Industry 

capacity 

Supply of some key 
sustainability- related services 

# of supporting building 
industry- related professionals 

# of banks providing some type 

of green mortgage 

# of trade -specific capacity-

building initiatives.  

 

 

A 

Policy and 

regulation 

Supportive governmental policy 

and regulation 

# of specific existing and long-

term initiatives implemented  

A 
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1. Introduction  

The principal objective of this BRANZ study is to further develop a robust, practical and 
useful set of sustainability indicators quantifying New Zealandôs new-build (stand- 
alone) housing stock. By data mining existing publicly available information resources 
where possible, the aim is to establish a Year Zero baseline of where New Zealand is in 
terms of the key sustainability indicators. By repeating this metadata collection and  
analysis exercise periodically, a longitudinal examination to better determine progress 
(in the form of trends) can be tracked over time.  

Essentially, this work provides a snapshot of the sustainability-related performance of 
and impactors on new housing stock for a particular year. It allows the building 
industry to build a comprehensive picture about the state, impacts and pressures 
across a variety of sustainability domains when repeated periodically. Where indicators 
show little positive change, the second stage of the project will identify the barriers 
that prevent progress. 

BRANZ recognises the need to improve New Zealandôs housing stock but also to 
support the New Zealand Building Act (2004). The Act requires, through both its 
purpose and principles, that ñbuildings are designed, constructed, and able to be used 
in ways that promote sustainable developmentò. To manage the existing housing stock 
better, a clearer picture is needed to inform just where the shortfalls are in terms of a 
variety of sustainability metrics. Some quantitative indicators are being collected by a 
disparate assortment of New Zealand agencies currently. However, historically, little in 
the way of aggregation has been carried out to provide a more comprehensive 
sustainability picture that would be useful for a greater number of interested parties.  

This BRANZ study builds on previous New Zealand indicator work in the area of 
sustainable housing, most significantly the Beacon Pathway framework developed in 
the late 2000s. 
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2. Background 

 Scope of study 

This BRANZ study is directed at the overall sustainability of New Zealand new-build 
national housing stock ï not the sustainability of individual houses. There are other 
tools operating to assess sustainability at an individual house level ï most notably the 
New Zealand Green Building Councilôs (NZGBCôs) HomestarÈ tool. Although these 
independently rated and certified houses contribute to the national housing stock, they 
are a very small and unrepresentative sample (in 2012). In addition, in  all likelihood, 
these rated homes will remain very much a fringe activity for the foreseeable future 
given their small uptake so far.  

Ideally, this study would have liked to examine all dwelling typologies ï detached 
houses, terraced homes, studios, multi-level apartments and so on. However, there are 
very large consequential resource needs in establishing typology-specific indicators, 
and many publicly available metrics are based around stand-alone homes. Therefore, it 
was decided to keep things simple and start with a single typology ï with the 
opportunity of increasing the scope in future work.  

This study is limited to indicators concerned with the dwellings and their immediate 
facilities. Its scope does not include the wider sustainable urban form where  a 
comprehensive methodology for measuring comparative sustainability performances 
already exists (Ghosh, Vale and Vale, 2007). The exception to this is where the 
proximity to key amenities and public transportation is examined, as this is considered 
by many to be a key influencer of a homeôs overall sustainability performance (Crane 
and Schweitzer, 2003). 

 What is an indicator? 

A sustainability indicator for buildings is formally described as a quantitative, qualitative 
or descriptive measure representative of an aspect of building that impacts on the 
economy, environment or society (adapted from ISO 21929-1:2011). They are 
designed to simplify, quantify and communicate a situation at a point in time. Their key 
characteristics vary by stakeholder and specific end purpose. Statistics New Zealand 
(Brown, 2009) provides a selection of characteristics that indicators should embody:  

¶ Valid and meaningful  ï should adequately reflect the phenomenon it is intended 
to measure and should be appropriate to the needs of t he user. 

¶ Sensitive and specific to the underlying phenomenon  ï relates to how 
significantly an indicator varies according to changes in the underlying 
phenomenon. 

¶ Grounded in research  ï requires awareness of the key influences and factors 
affecting outcomes. 

¶ Statistically sound  ï needs to be methodologically sound and fit for the purpose.  
¶ Intelligible and easily interpreted  ï should be sufficiently simple to be 

interpreted in practice and intuitive.  
¶ Relate where appropriate to other indicators  ï best interpreted alongside 

other similar indicators. 

¶ Allow international comparison  ï should reflect New Zealand-specific goals but 
where possible should also be consistent with those used internationally. 
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¶ Ability to be disaggregated over time  ï able to be broken down into 
population subgroups or areas of particular interest, such as ethnic groups or 
regional areas. 

¶ Consistency over time  ï have the ability to track trends over time.  
¶ Timeliness  ï have a minimal time lag between the collection and reporting of data 

to ensure that indicators are reporting current rather than historical information.  

¶ Linked to policy or emerging issues  ï reflect important/emerging issues as 
closely as possible. 

¶ Compel, interest and excite  ï the indicator should resonate with the intended 
audience. 

Furthermore, it is sometimes stated that the number of indicators should be as small 
as possible but not smaller than necessary ï which is a good reminder to keep things 
simple. These characteristics were used as a touchstone when refining the original 
Beacon Pathway indicators for this BRANZ study. 

 The need for a New Zealand housing stock indicator 

Seven years after the publication of Beacon Pathway studies on the need for a national 
housing indicator framework for New Zealand (Kettle, 2008; Trotma n, 2008), little has 
progressed in terms of populating the indicators put forth. Not only is there still ñno 
coherent means or allocated responsibility in NZ for measuring the sustainability of the 
residential housing stockò (Trotman, 2008), but the list of reasons why it is important 
has grown even more pressing: 

¶ New Zealand new-build housing stock is worth approximately $6 billion annually. 
New, stand-alone New Zealand dwellings built in 2012 numbered 13,871 (i.e. 82% 
of all new dwellings), making up the majority of the 16,903 new dwellings in total 
(M. Curtis, BRANZ Economist, personal communication, March 2014). It is 
recognised that the quality of our new -builds (Page, 2014) and therefore their likely 
performance (in terms of resource use, utility provi sion and comfort) is less than 
exemplary. Determining just how far below the óexemplaryô performance line new- 
builds are will provide opportunities for improvement. Until now, there has only 
been piecemeal and disaggregated information available from a variety of sources, 
albeit with data gaps in important areas.  

¶ New Zealand, like many other nations, is facing some fundamental changes both in 
the medium and long term. This includes such issues as an ageing demographic, 
climatic instability and the growing scarcity and increasing cost of non-renewables. 
We need to understand how our housing stock can better plan for, adapt to and 
respond to these threats and challenges. 

¶ The New Zealand Building Act requires that ñbuildings are designed, constructed, 
and able to be used in ways that promote sustainable developmentò. Consequently, 
the New Zealand Building Code (NZBC) prescribes functional requirements and 
performance criteria (rather than Acceptable Solutions) for residential buildings on 
the:  
o energy and use of renewable sources of energy 
o use of materials and material conservation 
o use of water and water conservation 
o reduction of waste during construction.  

¶ The requirements cited in the NZBC are largely seen by industry as good practice 
resulting in good performance, rather than a minimum performance level. 1 Given 

                                           
1 www.level.org.nz/passive-design/insulation 

http://www.level.org.nz/passive-design/insulation
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the major changes New Zealand is facing, just where we sit nationally needs to be 
well established to better target resources where changes are needed. 

¶ There is a lack of understanding on how recent environmental initiatives (such as 
the independent Eco Design Advisorsã along with the more recent Home 
Performance Advisor service) have impacted on new housing stock. 

These national building stock indicators can sit alongside other New Zealand national 
environmental indicators, such as the Ministry for the Environmentôs natural 
environmental indicators2 to provide a more complete snapshot of where New Zealand 
is at currently.  

 Audience and uses 

The main audience envisioned for this BRANZ study are those who have a 
responsibility for and interest in better understanding the sustainability of New 
Zealandôs national new-build housing stock. When repeated, this study will also provide 
critical information of how the sustainability of New Zealandôs stand-alone housing 
stock is trending as a result of stressors on it. Examples of interested parties may 
include government departments, government agencies, Standards New Zealand and 
environmental building professionals (researchers, educators and advisors) including 
BRANZ and Beacon Pathway and their associated stakeholders. This BRANZ report is 
intended to be living, so all of these groups will be able to provide input to improve 
and fine tune it as necessary as the data is recollected periodically. 

The intended uses for this indicator study remain largely unchanged since 2008 
(Trotman, 2008):  

¶ To provide a foundation from which to track changes in key aspects of the 
sustainability of the residential housing stock into the future, when repeated.  

¶ To support strategic decision making and action leading to more sustainable homes 
(i.e. influence policy, planning, action and behaviour at agency level) and identify 
key levers of change and raise awareness of these. 

¶ To be useful and relevant to the audiences above 
¶ To support uptake and use of this framework into the future.  
¶ To catalyse better data and information gathering on the sustainability of New 

Zealand homes. 

  

                                           
2 http://mfe.govt.nz/more/environmental -reporting 

http://mfe.govt.nz/more/environmental-reporting
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3. Methodology 

 Introduction  

This study sought to develop and/or fine tune existing indicators and metrics to reflect 
the characteristics of indicators outlined in section 2.2, but also to:  

¶ leverage existing databases and data collection resources already available 
provided that they are robust and likely to continue into the future for ease of 
tracking 

¶ be as relevant as possible 
¶ be low cost to data mine and accessible in succeeding BRANZ updates. 

A steering group was set up as part of the projectôs establishment. The groupôs main 
objective was to provide a variety of organisations with the opportunity to influence 
what core indicators might be most appropriate ï whether already existing, partially 
adapted or developed from new. Members representing environmental educators, local 
and central government, building research consortiums, building officials and 
independent environmental consultants participated. 

 Previous international indicator work 

There has been some international work to provide standardisation in the area of 
specialised metrics targeting sustainable residential buildings. The most notable is ISO 
21929-1:2011 Sustainability in building construction ï Sustainability Indicators: Part 1: 
Framework for the development of indicators and a core set of indicators for building. 
This document forms part of a suite of ISO sustainability standards on building works 
and provides measures to express the contribution of buildings to sustainable 
development. 

The 14 core indicators cited in ISO 21929-1:2011 are seen as being essential for 
assessing the contribution of a building to sustainability but are not necessarily 
comprehensive. Details of the ISO core indicators and how they fit in with the finalised 
core indicators used in this report can be seen in Appendix A. 

ISO 21929-1:2011 was used for general guidance for this BRANZ study, being more of 
a high-level document and having: 

¶ no obvious means to quantitatively measure some of the proposed core indicators 
in a practical way that would be repeatable longitudinally (for example, aesthetic 
quality) 

¶ insufficient detail provided on how to measure many indicators quantitatively, w ith 
many being only qualitative based 

¶ no corresponding data collection available specifically targeting new residential 
building stock (for example, air quality, serviceability and access to services). 

Although there are other international efforts in unde rstanding the sustainability 
features of house building stock, they almost always have a very constrained scope 
(Kavgic et al, 2010) and therefore were of limited value for this study. By far the most 
concentrated effort has been on single residential assessments, for which there are a 
multitude of tools available, for example, USAôs LEED, the UKôs Code for Sustainable 
Homes and New Zealandôs Homestarã. 
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Nationally, by far the most work around this area of sustainability metrics for housing 
stock was carried out by New Zealand-based research consortium Beacon Pathway in 
the mid to late 2000s. Beacon Pathway has previously presented an indicator 
framework in the their inception (Kettle, 2008). Several associate papers were 
published (Trotman, 2008; French and Camilleri, 2008; Page and Jaques, 2006) that 
examined potential metrics for both the new and existing housing stock. Ten key 

domains were identified, based on their High Standard of Sustainability (HSSã) work. 
Within each of the domains, core indicators (along with their proposed measurements) 
were suggested. 

Specifically, the Beacon Pathway work provided: 

¶ New Zealand-specific issues of importance and therefore appropriateness 
¶ housing stock indicators that were nationally based rather than targeted at 

individual homes 
¶ a useful spectrum of practical issues underpinned using a collaborative process 

providing a rigorous framework to allow comparisons to be made.  

As a result, the Beacon Pathway framework development and resulting indicator set 
formed the foundat ion of this BRANZ report to a large extent, being relevant today.  

 Developing core indicators 

Although having an expansive suite of indicators may be appealing, this conflicts with 
the overall desire to simplify interpretation and therefore communication of  the issues. 
The core indicator set was formulated by the process outlined in Figure 1 and the 
associated notes with the steering group:  

 

Figure 1. Process for the refinement of core indicators.  

START: The original 10 domains developed by Beacon Pathway (Trotman, 2008) as 

part of their High Standard of Sustainability (HSSã) with their associated core 
indicators were the starting point for this study.  

STEP 1:  Check the original Beacon Pathway indicators meet current requirements for 
technical measures (such as data robustness) but also practical measures (such as 
data availability and cost to acquire).  

STEP 2:  Refine as necessary, ensuring currency, relevancy, transparency, robustness 
(including repeatability, and representativeness) remain intact.  

STEP 3:  Test whether the resulting measures of the metric meet the section 2.2 
characteristics as far as practically possible. Consider and compare the most viable 
alternative and placeholder measures that provide the same or similar indicator. 
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FINISH:  Condense the number of indicators to a core set for ease of interpretation 
but ensure that original usefulness for quantitatively measuring changes remains high.  

The 10 original Beacon Pathway domains: 

1. Energy 
2. Water 
3. Indoor environment  
4. Materials wastage 
5. Functional resilience 

6. Affordability 
7. Consumer demand 
8. Industry capacity 
9. Policy/regulation 
10. Sustainability 

These remained in this BRANZ study, apart from two exceptions ï materials wastage 
and sustainability defined. These two domains had either no practical way of 
measurement or the uptake hadnôt been what was anticipated, respectively. 

The core indicators within the remaining domains, however, were in many cases 
considerably fine tuned, usually for practical reasons. 

It should be noted that there were several important sust ainability issues for which an 
adequate indicator could not be provided for, such as:  

¶ household water use 

¶ the susceptibility of the housing stock to several (non -temperature-related) climate 
change-related risks, such as flooding, storms and changing sea levels. 

¶ durability of housing stock 
¶ construction waste generation. 

Ideally, there would be a robust and straightforward way of collecting representative 
data that is easy and repeatable. However, currently one (or more) of the following 
reasons precluded a (potential) metric being realised for this BRANZ study: 

¶ Data collection not periodic/consistent between regions/nationally.  
¶ Data collection not carried out so that practical statistical sampling is possible at a 

reasonable cost. 

¶ Data not disaggregated enough for meaningful interpretation.  
¶ Tools not well developed or advanced enough yet to provide useful information.  
¶ No metrics currently being used either nationally or internationally that could be 

adapted. 

The status of these indicators will be reviewed for  future incorporation.  

 Finalised core indicator set 

Three themes ï building performance, market forces and governance ï have evolved 
as a natural grouping of the eight proposed domains by BRANZ: 

¶ Building performance  where core indicators measure the resource needs and 
utility provided, as well as the stockôs resilience to future requirements, on a 
national scale. 

¶ Market forces  where core indicators measure consumer demand and industry 
capacity to supply key lower-impacting products and services for new housing 
stock. 

¶ Governance  where core indicators measure government support for a variety of 
initiatives that enhance the uptake and acceptance of higher-quality new-build 
housing. 
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How the three themes relate to each of the eight domains and the 15 core indicat ors 
contained within them is shown in  Figure 2. 

 

Figure 2. Core indicators selected for new New Zealand housing stock.  

Although there are many ways of grouping the domains and therefore the core 
indicators, it was felt this best reflected the BRANZ benchmarking approach. It also 
provides an informative snapshot of the scope of each domain and where in this 
document it is addressed in detail. It also allows the flexibility of further fine tuning as 
practices change and initiatives develop for future periodic data collection events. The 
domains and indicators are purposefully broad to ensure that they capture the areas of 
importance, both nationally and internationally.  

The methodology used to examine each indicator on a nationwide basis and the 
resulting findings are detailed in section 5. More information on the background to 
each core indicator, such as its ISO Area of Protection, measurement method, 
reliability of data sources, data collection details and possible alternative indicators and 
metrics are provided in Appendix B. 

 Sample size for key core indicator 

For many core indicators in the study, data was readily available in a usable form ï 
either directly or indirectly ï for providing metrics. However, for some of the building 
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performance-specific indicators ï such as space heating energy requirements, thermal 
comfort and hot water appliance emissions ï there was little useful publicly available 
information. To examine these indicators, it was necessary to obtain building consent 
data from their local au thorities and undertake detailed desktop examinations. 

As undertaking these examinations requires considerable resource and because of the 
practicalities of engaging with multiple consenting authorities, only a subset of newly 
constructed detached dwellings were sampled. For this BRANZ study, three key 
locations (Auckland, Hamilton and Christchurch) were chosen to represent New 
Zealandôs recently completed, detached housing stock. These three locations make up 
approximately 46% of the nationôs population. Their respective local authorities had 
systems in place to easily provide building consent information on detached homes, 
making a random selection of 2012 consented homes practically possible. In addition 
to being locations of current interest (i.e. Aucklandôs residential undersupply and the 
considerable Christchurch rebuild), they correspond to the three NZBC clause H1 
(2007) climate zones. 

Space heating is the largest energy use type within most New Zealand houses (Isaacs 
et al, 2010). Thus, the space heating metric was selected to establish an appropriate 
sample size. A Beacon Pathway study (Jaques, 2009) provided some guidance around 
what an appropriate sample size might be, with space heating energy intensities for 20 
randomly selected, detached Auckland houses. In addition, the Beacon Pathway 
sample homes were preselected to all have an estimated consent value of between 
$160,000 and $200,000 (in 2008 dollars), for comparative reasons. This sample had a 
mean space heating intensity of 18.9 ± 0.7 kWh/m². yr for a 95% confidence interval. 
Since the Beacon Pathway sample was more consistent than this BRANZ study, the 
observed sample standard deviation was doubled in the sample size calculation. Thus, 
for this study, it was desired to obtain a 95% confidence interval with a half range of  
0.5 kWh/m².yr, which required a sample size of 66 randomly selected houses. 
Consequently, building consents from approximately 70 houses in each of the three 
selected regions all consented in the 2012 calendar year were studied in detail. Due to 
the very high resource needs to assess each consent (specifically associated with the 
thermal simulation runs), it would be very difficult to increase the sample size within 
the scale of the project.  

Table 2 gives the results of the space heating energy intensity estimates for the three 
locations. The variability within each region was slightly larger than expected. This has 
increased the range of the confidence interval estimates for these regions. This will 
impact on how easily it will  be to distinguish future changes in space heating energy 
intensity. 

Table 2. Space heating energy intensity estimates for the three regions.  

 

Location  

Sample 

size (n)  

kWh/m 2.yr  

Sample 

mean  

Sample 
standard 

deviation  

Range  
Mean space heating 

energy inten sity at 95% 

confidence interval  

Auckland 68 26.3 5.4 30.8 26.3 ± 1.3  

Hamilton 70 42.0 5.2 29.2 42.0 ± 1.3  

Christchurch 68 76.7 9.2 42.7 76.7 ± 2.2  
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4. Interpretation  

 Glossary of terms and abbreviations 

Active space heating:  Describes the use of artificial heating to provide the space 
heating necessary to achieve comfortable indoor temperatures (18ï25°C) when solar 
and incidental gains are inadequate. 

BOINZ:  Building Officials Institute of New Zealand. 

BPI:  Building Performance Index. A performance level set in the New Zealand Building 
Code for thermal efficiency of residential buildings. The space heating energy of a 
building divided by the product of the heating degrees total and the sum of the floor 
area and the total wall area.  

Climate change:  A statistically significant variation in either the mean state of the 
climate or in its variability, persisting for an extended period ï typically at least several 
decades. 

Conditioned area:  The volume of the home that is contained within (i.e. bounded 
by) the the rmal envelope. For most houses, this excludes the garage area. 

CSIRO:  Commonwealth Industrial Scientific Research Organisation, whose global 
climate model for climate change forecasting (CSIR09) is used in the this report 
(Australian based). 

Degree -hours t oo hot:  A measure of overheating severity. Equates to the 
temperature difference between the overheated zone and the overheating threshold 
temperature (in this case 25°C) multiplied by the number of hours the zone is 
overheated. Provides a better indication of the human response (i.e. physiological 
stress) to overheating, i.e. 1 hour at 26°C is not equal to the human experience of 1 
hour at 29°C. 

EDAs: Eco Design Advisors. A free, independent, council-based advisory service for 
industry, community groups and the public, applicable to both new and existing 
residences. 

Free -running mode:  Describes when a house has only passive-solar means to 
provide comfortable temperatures. 

Hadley:  The global climate model developed by the Hadley Centre for Climate 
Prediction Research by the UK Meteorological Office. 

HSSã: Beacon Pathway-developed benchmark defining a high standard of 
sustainability for New Zealand houses, based on five key performance areas. 

Indicator:  A quantitative, qualitative or descriptive measure representative of an 
aspect of building that impacts on the economy, environment or society, designed to 
communicate a situation at a point in time.  

IPCC:  Intergovernmental Panel on Climate Change. The leading international body for 
the assessment of the most recent scientific, technical and socio-economic information 
produced worldwide on climate change. 
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MEPS: Minimum Energy Performance Standard. These ensure that only efficient 
products that meet a minimum standard for energy efficiency are legally available fo r 
sale in New Zealand. 

NIWA:  National Institute of Water and Atmospheric Research (New Zealand based). 

NZBC:  New Zealand Building Code. 

NZGBC: New Zealand Green Building Council. 

Passive (solar) design: This design takes advantage of a homeôs site, orientation, 
climate and building materials to minimise purchased energy for heating, cooling and 
ventilation. 

PHINZ:  Passive House Institute of New Zealand 

R-value:  Physics measure of the resistance a material has to heat flow. The higher 
the value, the better t he material is able to reduce heat flow from a warm zone to a 
colder zone (units = m2°C/W). 

Thermal competence:  The ability of a building to be thermally comfortable using 
passive measures only. 

Thermal envelope:  The thermal barrier between the internally heated spaces within 
a home and the outside. Usually defined by the volumes bounded by external walls 
and windows, the insulated ceiling or roof and the floor, but typically excludes the 
garage. 

 Year Zero yardstick 

A Year Zero yardstick house was used to provide an initial comparative measure of 
where the 2012 stand-alone housing stock sits in terms of the building performance 
sustainability indicators. It also aids interpretation of possibly unfamiliar metrics, for 
example, whole-house resource use and degree-hours. Beacon Pathwayôs NOW 
Home® research and demonstration project built in 2008 in the Auckland suburb of 
New Lynn was chosen as the yardstick as it: 

¶ is well known and understood, having been heavily analysed and monitored both 
prior to and post occupancy (Kane, van Wyk and Pollard, 2004; French et al, 2006) 

¶ has met a comprehensive variety of environmental, economic and social high- 
performance goals, thereby providing a robust example of what is practically 
achievable in New Zealand (Easton, 2007). 

Beacon Pathwayôs NOW HomeÈ ñaimed to point the way for future housing design and 
construction by using materials and technologies readily availableò by testing how an 
innovative design and construction concept can deliver a sustainable home. Essentially, 
a modest three-bedroom one-storey house, it sought to provide advanced 
environmental features at a similar cost as nearby similarly sized, more traditionally 
built homes. With its living areas north facing, it has a concrete slab -on-grade floor, 
double-glazed windows and insulation levels considerably greater than NZBC 
minimums. Compact in size, the house has a conditioned floor area of 122 m2 and was 
built for approximately $240,000 (excluding landscaping and soft furnishings), which 
was very similar to the more traditional house cost (New Zealand Business Council for 
Sustainable Development, 2008). 
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The sustainability features of the NOW Home® include a solar hot water system, 
rainwater harvesting system, water and energy -efficient appliances and clever use of 
indoor space. It also has a thermally efficient passive solar design with the goal of 
achieving a pleasant temperature between 18ï25°C for all but 10 days of the year. 
This was achieved by the first occupants in the first year of monitoring.  

 

Figure 3.  Beacon Pathway NOW Home® northern aspect, soon after completion.  

 Interpretation of the figures  

Due to the nature of the data being examined, many variations on  Figure 4 are used to 
communicate the results for a specific modelled or actual metric.  Figure 4 uses 
annotations to demonstrate how to interpret the data. In this case, the environmental 
impacts of hot water heating within the 70 randomly selected houses are examined.  
The modelled hot water CO2 emission intensities per person for the Auckland houses 
are shown in order of decreasing value. For consistency, in all the figures, the median 
(50th percentile) is shown as a continuous grey line, and the 20th and 80th percentiles 
(quintiles) are shown as dotted grey lines. The mean value (i.e. average) is sh own as a 
cross, half way along the x-axis. 

 

Figure 4. Annotations showing interpretation details for some 70 individual homes.   














































































































