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	This information explains Beacon’s approach to sustainable homes, and is intended to support councils in building their own, locally-specific, value case for sustainable building policies. For example, the evidence presented in this section could be included in council reports, used as part of staff training, and shared in communications with the public.


Beacon’s HSS High Standard of Sustainability® 

Beacon has developed a HSS High Standard of Sustainability® (HSS®) — a set of benchmarks to support homeowners to understand how their home performs in terms of energy, water, indoor environment quality (IEQ), and materials and waste. 

As far as possible, the HSS® benchmarks have been established as measurable units.  Occupants can regularly measure their home’s performance against the benchmarks, and better understand where they can make improvements.  For some performance areas, such as reticulated energy, the measurement can be easily obtained from power bills.  The same applies to reticulated water in places where it is metered. Indoor environment quality is a more complicated set of measurements, and a simple monitoring tool for New Zealand homes is in development as part of Beacon research. 
[image: image1.jpg]



Figure 4: Beacon’s HSS High Standard of Sustainability®

The HSS® identifies five key performance areas, and does not prioritise one area over the others.  This is because focusing on a single issue can lead to compromises and under-performance in other aspects of the home, as illustrated in Figure 4.  Energy efficiency can be achieved through under-heating the home, but this compromises indoor environment quality.  Conversely, heating the home to improve the indoor environment (without also improving the dwelling’s thermal performance) can lead to high energy demand.  High water use also has energy implications — approximately 30% of typical New Zealand household energy consumption is spent heating water.  In addition, there are energy and infrastructure costs for collection, storage, transport, treatment, use and disposal of water. 

This Resource Manual focuses on how local government can support the outcomes specified in the HSS®.
2008 Benchmarks for the HSS High Standard of Sustainability® and Examples of Methods

	HSS® Benchmarks for Reticulated Energy Use
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Figure 5: Climate zones
	New Homes
	Existing Homes

	Climate Zone 1


	
	5,800kWh/yr
	6,200kWh/yr

	Climate Zone 2


	
	6,300kWh/yr
	7,300kWh/yr

	Climate Zone 3


	
	7,300kWh/yr
	8,400kWh/yr

	Examples of methods to achieve outcomes

	· Passive solar design: orient daytime living areas to north.  Shading that allows protection from summer sun and allows winter sun to heat house. No more than 20% glazing on western and southern facades.

· Efficient thermal envelope: high R-value insulation in ceiling, walls and floor; double glazing; insulated slab on ground. 

· Hot water from solar, solar-gas, solar-electric or heat pump, or low emissions wetback or ground source hot water heat pump system.

· Use efficient heating devices (Energy Star rated or at least a 6 star rating for the room heating under the HERS scheme, e.g. heat pump, wood or pellet burners, under-floor heating utilising solar hot water system, or ground sourced heat pump system. 

· Use natural lighting where possible.

· Efficient lighting: ensure all light fittings are suitable for CFLs or LEDs, separate switching circuits for different zones, movement detectors on external lighting.

· All appliances (such as fridges, freezers, dishwashers) to be 4 star rated or higher.
· Provide washing line outside.

	Rationale and benefits

	More energy efficient homes will provide better comfort, reduce energy use, reduce greenhouse gas emissions, and improve health year round. 

The energy benchmarks focus on reticulated energy because making efficiencies here can reduce national costs of energy supply, reduce climate changing emissions, and have resilience benefits for the environment and community. 

Benchmarks are set at different rates for each climate zone to account for heating needs.

Given 34% of total energy use goes on heating the home, cost savings on heating can reach $600 per year. Hot water systems use an average 30% of the energy in a home.  


	HSS® Benchmarks for Reticulated Water Use

	125 litres/person/day

	Examples of methods to achieve outcomes

	· Efficient (3 star rated or equivalent) shower heads, taps, toilet, and appliances (4 star rated washing machine and 3 star rated dishwasher).

· Water meter for each dwelling.

· Non-reticulated water sources (e.g. rainwater collection, greywater systems) to supply toilets, washing machine and garden use.

	Rationale and benefits

	The benchmark focuses on reticulated water use. Reduced demand for potable water lessens pressure on infrastructure and therefore on overall local authority charges. Water and wastewater typically account for about 30% of local rates. Also, treating and pumping water is energy intensive, and one of the local government sector’s biggest single energy uses (and sources of greenhouse gas emissions). 
100% of water supplied in reticulated systems is treated to the highest drinking standards — but less than 5% of it is used for drinking or cooking. The rest is used for washing, bathing, flushing the toilet, and watering the garden.

In areas where there are water charges, saving water reduces water charges.

The benchmark for water use is the same for all kinds of houses, because the same kinds of water saving devices can be installed regardless of house type.
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 Figure 6: Typical home water use

	HSS® Benchmarks for Indoor Environment Quality

	Temperature
	Relative Humidity
	Checklist

	· Living room evening in winter >18°C

· Bedroom overnight in winter >16°C
	· Living room evening in winter 40–70%

· Bedroom overnight in winter  40–70%  

· Surface relative humidity <80% year round
	· Mechanical extract ventilation of kitchen, bathroom and laundry

· Means to passively vent dwelling

· No unflued gas heaters

· No indoor clothes drying

· Under-floor vapour barrier

	Examples of methods to achieve outcomes

	· Windows that can open in all rooms.

· Extraction fans in bathrooms and ensuites, and rangehoods in kitchens.

· Passive vents in bedrooms and living spaces.

· Low toxicity products and materials used, especially considering volatile organic compound (VOC) content.

· Vapour barrier on ground under floor.

· No unflued gas heaters.

· No indoor clothes drying and all dryers vented to outside.

	Rationale and benefits

	Improvements in insulation help bring the consistent temperatures of New Zealand homes above the World Health Organization minimum standards of 16°C in bedrooms and 18°C in living rooms.  This has positive health impacts e.g. in reducing respiratory problems such as asthma.  Improved health reduces health-related expenditure, days off work and school.

Adequate ventilation and removal of moisture generated in the home is critical to preventing mould growth and resultant health impacts and deterioration of building fabric.

Using building materials which contain low levels of volatile organic compounds is expected to impact positively on health by reducing exposure to polluted indoor air.

Unflued gas heaters, indoor clothes drying and moisture rising from the ground are very significant sources of moisture in the home.  Removing these moisture sources will make the house healthier, as well as easier to heat.


	HSS® Benchmarks for Waste

	· For new building, a maximum of 2.6 tonnes per house or 16kg/m2 of construction waste.

· Separate construction wastes for collection, recycling and reuse.

· Waste management plan produced for site in accordance with REBRI guidelines. 

· Provide space in kitchen for organic collection — 5 litres minimum capacity.

· Provide space for non-organic recycling bins in or near kitchen — 20 litres minimum capacity.
· For detached dwellings on suburban lot sizes, provide space in garden of at least 1m3 for composting of organics.  On sites of 250m2 or less provide for worm farm, communal composting or kitchen waste collection.

	Examples of methods to achieve outcomes

	· Incorporate waste reduction provisions in contract documents.

· Ensure someone on the site (foreman, supervisor, head contractor etc.) has undertaken training in waste minimisation and has authority to require adherence to waste management plan.

· Use prefabricated and modular design of core elements where possible.

· Pre-nail framing timbers offsite to minimise offcuts.

· Require contractors to order and pay for materials as a method to encourage waste minimisation.

· Recycle all construction wastes that can be recycled.

· Reuse all offcuts where possible.
· Provide on-site sorting facilities and require workers’ personal waste to be included.

	Rationale and benefits

	The negative effects of waste can include the emission of greenhouse gases and toxic leachate escaping into or over the ground from waste decomposing in poorly managed landfills. Landfills require the allocation of valuable open space, creating a nuisance for neighbours and limiting future land use.
Reducing waste to landfill has environmental, health and economic benefits.  40% of waste to landfill in New Zealand is from construction and demolition. 

Overall 8% (189kg) of waste produced during construction can be diverted from landfill by using standard material sizes, and pre-nailing framing timbers offsite.


	HSS® Benchmarks for Materials

	New Homes

Materials which:

· promote good indoor air quality e.g. through use of Environmental Choice certified paints and finishes.
· have minimal health risks during construction or retrofitting.
· are durable and have low maintenance requirements.
· re-use existing or demolished building materials or can readily be reused.

· are made from renewable or sustainably managed resources.
· have low embodied energy including minimal impacts due to transport.
· minimal impact on the environment (air, water, land, habitats and wildlife).
· have third-party certification (e.g. NZ Environmental Choice, Forest Stewardship Council).

Existing Homes 

Retrofit or renovation applies principles from materials checklist where appropriate.

	Examples of methods to achieve outcomes

	· Materials use up raw resources, require manufacturing or processing, and must be stored, transported and disposed of. 

· Choose materials which are suitable for the task and which are durable.  Constantly replacing poor quality or inappropriate materials is a waste of resources.

· Minimise the use of materials.  Make sure you have sufficient material for the task, but try to avoid over-ordering materials and excessive wastage.  Try to reuse or recycle materials where you can. 

· Choose materials carefully.  Find out about the source of the material, where and how it was made.  Product descriptions often include information about VOC levels and supply chain.    Look for environmental or energy labels such as the Environmental Choice NZ label or FSC (Forest Stewardship Council).  

· Use materials which suit the local climate and heritage of the neighbourhood/site, and which support local industry employment.

	Rationale and benefits

	Materials produced at a rate that allows regeneration of the resource, do not exhaust the resource and are still available for future generations.

Materials with low environmental impacts over their life cycle: avoid emitting pollutants into the water, air and land; using up valuable resources such as water and old-growth timber; and changing land use such as forest clearance which can lead to loss of biodiversity.  
Materials which minimise embodied energy, i.e. the energy used throughout their life cycles, use resources efficiently, delaying new energy generation infrastructure and emitting fewer greenhouse gases.


Research in Action: New and Retrofitted

To demonstrate that more sustainable homes can be built today, using technology that is already available, at an affordable price, Beacon has built two, new, NOW Homes® in Waitakere and Rotorua. They have also renovated nine existing homes in Papakowhai, Porirua, with a range of different technology packages. All these homes have been monitored to verify their performance, and the results are very encouraging. 

	For detailed information on the design and performance of Beacon’s NOW Home® and renovation projects, visit www.beaconpathway.co.nz


New
The Waitakere NOW Home®, completed in August 2005, was designed to have mainstream appeal, and built to budgets and constraints typical of ordinary New Zealand housing.  The 146m2 house, including a 24m2 garage, was built for $218,000 +GST, excluding landscaping and soft furnishings (2005 prices). Although a small footprint by today’s standards, good design means that the house still feels spacious.

Planning, careful use of materials and an emphasis on recycling or re-using where possible meant that less than 2.5 tonnes of construction waste was produced, compared with a study of conventional new 3-bedroom homes, which each produced 6 tonnes of construction waste.

Passive solar design, resource efficiency, minimisation of hazardous materials and future flexibility were all key considerations in designing and building the home.  As a result, the on-site monitoring from the Waitakere NOW Home® demonstrates just how efficient new homes can be:

· In the first year, the occupants used 7,400kWh electricity (45% less than they used in their previous home), and needed supplementary space heating for only two days.
 

· Water use dropped to 100L reticulated water + 89L rainwater/per person/day in the first year and 85L reticulated water + 87L rainwater/per person/day in the second year.
  
· In addition, the quality of the indoor environment and occupant satisfaction were very high, and the health of the family living there improved.

The Waitakere NOW Home® was rated eight out of ten stars under the Home Energy Rating Scheme for thermal envelope and seven out of ten for hot water performance. (See Table 2 for a summary of NOW Home® features and benefits.)
	Features
	Benefits

	· Northern orientation

· Passive ventilation (opening windows which can be locked, window position in rooms)

· High performance insulation 

· Double glazing

· Thermal mass in floors

· Efficient water heating (solar or heat pump)

· Efficient space heating (pellet burner, wood burner or heat pump)

· Energy and water efficient appliances

· House size matched to occupants needs

· Sunny external washing line and vented/condensing dryer

· Externally vented rangehood and bathroom extractor fan

· Low toxicity products and materials

· Rainwater collection

· Space for composting and recycling

· Located within walking distance of community facilities
	· Even, comfortable temperatures all year round

· Unpolluted air indoors

· Smaller environmental impacts

· No condensation or mould

· Lower utilities and transport costs

· Reduced maintenance and modification costs

· Privacy and connection to neighbourhood

· Healthy families and reduced healthcare costs

· Increased resale value
· Beacon case study occupants report improved family relationships
 


Table 2: Features and benefits of a sustainable home
A second NOW Home® was built in Rotorua, in partnership with Housing New Zealand Corporation.  This home received 5.5 stars out of ten under the Home Energy Rating Scheme. Its features include passive solar design, high levels of insulation and double glazing, a low-emission pellet burner, solar water heating, water efficient taps, rainwater tank, active and passive ventilation, natural lighting, and flexible living spaces to cater for extended family. 
Residents have reported satisfaction with the sunny, dry and airy qualities of the home.  The passive elements of the design (such as the solar orientation and high levels of insulation) have worked well.  At 6,800kWh per year, the Rotorua tenants’ energy use was lower than that of the Waitakere NOW Home® — even though they live in a colder climate and their appliances are older and less efficient. 

There have been some interesting findings relating to some of the more technical features of the home.  The home sometimes fell below World Health Organization (WHO) minimum standards for indoor temperatures, partly because the residents covered rather than exposed the polished concrete floor intended to absorb the sun, and partly because the pellet burner was not used optimally to heat the house.  Energy was consumed by needing to boost the solar hot water more than should have been the case, a result of less-than-optimum orientation of the solar panel.  This has generated useful insights into the critical importance of correct installation, and ensuring that residents learn how to operate systems optimally and understand how the sustainable technologies in their homes work.  The HSS High Standard of Sustainability® gives a useful set of measures for people to be able to check their home’s performance. 
Retrofitted

Nine homes in Papakowhai, built in the 1960s and 1970s, have been retrofitted to different levels of sustainability by Beacon, in order to identify cost effective and easy-to-implement packages of retrofit options. After some pre-retrofit evaluation and monitoring, the homes were fitted out with different combinations of insulation, double glazing, efficient space and water heating systems, and water efficiency devices.  The cost of the retrofits ranged from $1,380 up to $74,000. The homes were then monitored for another two winters — to measure any take back effect (where the residents effectively take back some of the savings they have made, for example, by heating more rooms in the house, or taking longer showers).

All of the homes experienced some improvements in temperature, humidity or energy use.  The best results came where a combination of full insulation, efficient space heating and solar hot water systems were installed.  The homeowners enjoyed significant energy savings, but what they valued most was the improvement in comfort and well-being they experienced in their renovated homes. 

The results have helped Beacon to establish some core principles for effective retrofitting:

· Insulate the full thermal envelope.  To maintain healthy temperatures in winter time, walls must be insulated along with the floor and ceiling.  Despite energy savings and temperature improvements none of the homes that received partial thermal envelope upgrades had healthy mean minimum temperatures in July.
· Efficient heating must accompany thermal retrofit.  It is not enough to insulate the home — a heat source is still necessary to reach healthy mean minimum temperatures in winter.
· Hot water cylinder wraps are a great energy efficiency measure and should be widely applied.  With efficiency increases of 11–30 % of hot water energy demand, wraps proved worthwhile even on the newer, A grade cylinders.  Being a very affordable intervention and great value for money supports their wide use.
· Solar hot water systems can perform really well even in winter.  When properly installed, solar hot water systems can provide for the majority of hot water needs (up to 100% in summer and 55–70% in winter
).  For a moderate increase in costs, a wetback is a very effective combination with a solar hot water heater.
· Low flow shower heads should accompany hot water conversions.  Electric hot water cylinders tend to limit people’s hot water use (when the tank runs empty, the shower runs cold).  With more abundant hot water available from solar or instant gas heating, there is a discernable increase in hot water use.  Low flow shower heads can help to reduce this water wastage.
Rolling out the retrofit programme

The findings from the Papakowhai Renovation Project are now being applied to approximately 600 homes throughout the country, as part of Beacon’s HomeSmart Renovations Project.  All homes in the project are being monitored to further understand the performance and benefits of sustainable home renovations.  Information from this project will be available in mid-2010 and will provide a deeper evidence base to support councils in their efforts to promote sustainable homes. 
Getting specific: the potential of different housing typologies 

Retrofitting existing homes to be more sustainable requires different approaches for different styles of design. To better understand the sustainability potential of New Zealand’s homes, Beacon has analysed housing typologies, and assessed 12 standard house types
 (see Table 3).  Whilst water and waste retrofits can usually be done in the same way regardless of housing age, differences in housing design are particularly important for energy and IEQ retrofits.  For example, pre-1960s homes are more likely to have a chimney, which can be simply retrofitted with flued wood burners and pellet burners.  It can be difficult to install insulation into:

· low roof spaces (estimated to be more than 20% of 1940s, 1960s, and 1970s houses); 

· skillion roofs (estimated to be more than 20% of 1960s and 1970s houses); and 

· low sub-floor spaces (less than 300mm clearance under the bearer, very common in pre-1940s housing, and again in the 1990s with the increased use of often un-insulated concrete slabs). 

Each district has a different mix of housing age (see Table 4). If your council is interested in the retrofit potential of its housing stock, it may help to undertake an assessment against the following tables.
	House type and era

	Number of houses 
	Renovation potential

	Villas pre-1920
	86,000
	Good candidates for retrofit — particularly for better energy performance, moderate effort needed to improve indoor environment. Challenge to double glaze windows. Possible heritage restrictions.

	Bungalows 1920–36
	113,000
	Good candidates for retrofit — particularly for energy and indoor environment quality. Possible heritage restrictions.

	Art Deco 1925–40
	18,000
	Likely to require moderate to considerable effort and cost to retrofit. Ceiling/roof can be difficult to retrofit with additional insulation. Relatively complicated cladding and stucco systems make retrofitting insulation in walls difficult.

	Mass Housing 1940s–1960s
	479,000
	Good candidates for retrofits — the “50s classic” is particularly good. Good “bones”, orientation, roof pitch for solar water heating, and levels of access to ceiling cavities and underfloor.

	Multi-units pre-1960
	34,000
	A challenge - likely to require considerable effort/cost to retrofit. Often built on uninsulated concrete slab, with skillion roofs and small roof cavities. Multiple ownership can be a major isse; however, comprehensive multi-unit solutions are possible.

	Multi-units 1960s–70s
	133,000
	A challenge — likely to require considerable effort and cost to retrofit. Multiple ownership can be a major impediment; however, comprehensive multi-unit solutions are possible.

	Mass Housing 1970–78 
	151,000
	Wide variation in styles and generally moderately easy to retrofit. Unlikely to have any insulation built into them (unless already retrofitted).  This is because mandatory standards for insulation only came into effect after 1978.

	Housing 1978–80s
	182,000
	Wide variation in styles and generally moderately difficult to retrofit. Insulated to lower standards and may require replacement. Aluminium windows more amenable to double glazing but not likely to have thermal break in window frames. May need to improve ventilation.  

	Multi-units 1980s–90s
	68,000
	Generally moderately difficult to retrofit.

	Housing 1990-96
	112,000
	Wide variation in styles,  moderately difficult to retrofit. Some insulation, but often developer-built to minimum Code standards.

	Housing post-1996
	201,000
	Daunting retrofit option. Seek expert advice as each case needs to be considered on its merits. Insulation should perform relatively well. May need improvement in ventilation. 

	Multi-units 2000s
	28,000
	Generally moderately difficult to retrofit.

	TOTAL
	1,606,000
	


Table 3: House typologies and renovation potential
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Decade starting pre 1900 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 Total

NUMBER to Mar2006

Far North District 40 54 202 467 613 1091 2333 3279 4861 4854 4166 2320 24281

Whangarei District 14 70 324 1070 607 1494 3048 6374 6563 4581 3443 3611 31200

Kaipara District 15 66 195 375 279 574 1647 1364 1628 1156 773 876 8948

Rodney District 35 48 156 288 437 739 2970 4054 7264 7873 7722 6453 38037

North Shore City 27 178 1702 1908 739 1737 5449 14068 19726 10275 12740 7628 76179

Waitakere City 10 7 180 1055 642 1651 8009 11297 14489 9860 10479 7634 65313

Auckland City 0 5350 6461 12792 7738 13070 17219 19839 16255 12500 24655 20769 156648

Manukau City 12 12 186 937 504 1670 8421 20817 22954 13636 16368 13256 98774

Papakura District 1 8 60 221 85 263 1662 3133 3970 2637 1829 1616 15485

Franklin District 5 12 167 592 527 810 2593 3105 3799 3300 4047 2983 21941

Thames-Coromandel District 74 116 129 237 180 280 1532 2010 4711 5085 3884 2680 20919

Hauraki District 11 195 298 297 370 331 894 935 1417 1127 1061 520 7458

Waikato District 2 14 214 830 689 1360 2755 2352 3243 2122 853 1780 16215

Matamata-Piako District 2 6 144 738 635 827 2230 1887 2013 1611 1177 700 11969

Hamilton City 9 25 451 1620 1048 1975 5020 8941 9988 6473 7186 5599 48335

Waipa District 0 8 293 521 685 823 2473 2081 2922 2749 2096 1828 16479

Otorohanga District 2 1 31 187 226 315 831 627 586 358 207 200 3570

South Waikato District 1 4 17 128 163 298 2323 2593 2639 567 109 185 9027

Waitomo District 0 3 178 304 229 434 858 802 579 390 144 134 4055

Taupo District 0 0 8 22 137 685 1389 3749 3415 3407 2412 2020 17244

Western Bay of Plenty District 0 5 42 188 384 459 2021 2172 3648 3880 2929 1933 17661

Tauranga District 0 11 45 78 331 774 3242 5088 7525 8382 11299 7236 44010

Rotorua District 8 4 49 215 439 1082 3471 5530 6493 4978 2282 1466 26018

Whakatane District 1 3 55 203 306 458 1996 2616 2839 2439 1299 740 12955

Kawerau District 0 0 0 0 0 5 797 594 767 406 16 16 2600

Opotiki District 2 9 89 149 182 229 583 592 639 847 344 194 3859

Gisborne District 0 305 844 1408 801 1276 3282 3157 2831 1441 1017 605 16967

Wairoa District 3 20 136 271 251 352 829 755 664 354 136 66 3836

Hastings District 19 86 823 1636 1253 1738 3723 4877 5670 3479 1719 1850 26874

Napier City 33 131 1260 1418 804 1129 3022 4182 4754 2361 2313 1325 22734

Central Hawke's Bay District 2 21 373 500 368 368 1070 719 813 640 293 329 5497

New Plymouth District 22 322 706 1921 1006 1814 4100 4176 6590 4027 2227 1455 28367

Stratford District 3 45 237 293 302 274 712 514 608 370 229 115 3704

South Taranaki District 13 189 1000 983 598 969 2112 1776 1869 882 479 266 11136

Ruapehu District 2 11 314 741 386 518 1059 1080 839 1067 316 199 6531

Wanganui District 65 353 1599 2561 393 1203 2886 2703 3048 1978 973 506 18269

Rangitikei District 5 0 539 678 262 515 1160 1344 930 531 260 138 6361

Manawatu District 32 173 513 552 494 640 2088 1597 2126 1480 1040 607 11342

Palmerston North City 29 284 693 1854 1235 2108 3955 4868 5647 3445 3113 1933 29165

Tararua District 43 178 542 771 495 681 1450 1019 1043 755 308 182 7467

Horowhenua District 16 113 352 409 337 1206 2773 2899 2312 1649 954 860 13879

Kapiti Coast District 2 49 128 339 507 733 2545 2983 4781 3911 3183 2776 21938

Porirua City 4 4 70 171 160 258 2706 4044 4081 2429 1391 858 16174

Upper Hutt City 2 10 133 341 349 934 2994 3106 4021 1221 742 949 14801

Lower Hutt City 5 246 1148 2751 2689 5955 4706 6789 6758 3034 2133 984 37197

Wellington City 1177 4772 3522 8455 4730 4210 5415 9676 10617 5595 7376 6752 72296

Masterton District 44 455 398 707 455 600 1747 1918 1643 914 603 588 10072

Carterton District 4 56 198 253 117 197 500 524 461 341 151 288 3087

South Wairarapa District 16 74 276 291 134 231 688 851 792 527 357 367 4605
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Decade starting pre 1900 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

NUMBER to Mar2006

Tasman District 20 29 482 465 589 888 2218 2810 3044 2353 3699 2496 19091

Nelson City 119 198 558 560 679 1301 2386 2536 2800 2224 3135 1538 18035

Marlborough District 23 106 590 578 382 893 2023 2942 3900 2862 3149 2156 19605

Kaikoura District 3 5 31 21 68 137 259 309 350 196 211 218 1809

Buller District 1 7 823 387 488 658 584 297 586 373 315 287 4805

Grey District 5 17 736 608 995 675 629 440 672 401 419 271 5867

Westland District 0 4 18 393 365 337 421 225 1124 365 337 298 3887

Hurunui District 6 7 82 155 262 330 847 685 746 716 817 687 5339

Waimakariri District 22 109 373 387 383 575 1212 1755 3197 1876 3981 2591 16461

Christchurch City 344 2133 5153 8162 4725 8437 17760 21727 25521 14083 22553 12117 142714

Banks Peninsula District  -- to Christchurch City

Selwyn District 0 109 117 584 540 751 1020 1676 1630 1838 1581 2682 12528

Ashburton District 0 169 355 667 516 941 1142 2169 2177 1727 1089 927 11881

Timaru District 63 152 1374 1895 1169 1200 2928 2854 3706 1411 1180 868 18801

Mackenzie District 0 0 75 56 39 50 134 185 1364 137 176 309 2527

Waimate District 19 14 201 444 235 349 597 465 648 202 101 122 3398

Chatham Islands District na

Waitaki District 250 200 494 969 513 622 2038 1640 1591 797 565 390 10070

Central Otago District 63 58 243 187 228 298 1176 1060 1804 1463 832 974 8386

Queenstown-Lakes District 8 8 87 37 60 70 502 1177 1577 2353 2699 3742 12321

Dunedin City 2000 2604 3570 4515 3435 3894 7035 6468 6638 2909 3129 1751 47948

Clutha District 250 314 437 492 509 365 1464 1386 1403 562 467 289 7939

Southland District 5 17 654 965 756 909 2043 2572 2462 1268 758 667 13074

Gore District 4 2 476 269 431 312 834 1065 1037 444 237 152 5265

Invercargill City 0 456 908 1438 1515 1610 2951 4145 4597 1991 1112 660 21383

Total NZ 5018 22726 47225 80879 57115 88883 195443 258005 302379 202458 209364 156567 1604611

Compare to  Figure 20 = 6050 26801 56091 81889 55984 89649 193778 261961 279359 189249 209346 154856 1605012

Decade starting Pre 1900 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000


Table 4: Housing age by territorial authority
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