
Lessons we can learn from 

our housing 

 
 

 

Professor Brenda and Robert Vale 

Victoria University of Wellington 
brenda.vale@vuw.ac.nz 

robert.vale@vuw.ac.nz 

 

 
 

mailto:brenda.vale@vuw.ac.nz


Why are we doing this? 



What’s the problem with the environment? 



http://www.thelatestnews.com/wp-content/uploads/2015/04/Nasa_earth.jpg 

7,274,672,500 people  
(at 12:15 on Thursday 24th September 2015) 

 

One birth every 8 seconds 

One death every 18 seconds 

 

One person is added every 12 seconds 
http://www.census.gov/popclock/ 

= ? 



As recently as 1962 world population was less than half what it 

is now... 

...and Wellington had zero-carbon public transport 

http://www.transpressnz.com/Wellingtontrams.jpg 



There’s no 

getting 

away from 

the problem 

that more 

people 

consume 

more 

resources... 



...and it’s 

...and it’s not as though 

we’re meeting the 

needs of the people 

who are already here 
https://upload.wikimedia.org/wikipedia/commons/6/61/Jakarta_slumhome_2.jpg 



In New Zealand houses have been getting bigger, from this in the 1940s –  

2 bedrooms, 90 m2 



...to this in 2015 – 2 bedrooms, 127 m2 

http://www.realestate.co.nz/2568901 



New Zealand houses now are roughly 

double the size they were in 1940 

https://www.qv.co.nz/n/news-details/phoenix-78?blogId=62 



www.nzhistory.net.nz/war/new-zealand-and-the-second-world-war-overview 

NZ population in 1940 was about 1.6 million 

NZ population in 2015 is about 4.6 million 
http://www.stats.govt.nz/tools_and_services/population_clock.aspx 

The population has tripled  

house size has doubled...  

 



Roys M. (2008) "Housing space standards: a national perspective" Research Symposium 2008: Space at Home London, RIBA  

New houses in NZ are more than twice the size of new houses 

in the UK 



http://www.trekearth.com/gallery/Europe/United_Kingdom/England/Leicestershire/Loughborough/photo1372173.htm 

This is in spite of England’s notorious climate 
 



“One of the most popular selling points of a 

kiwi home is the indoor outdoor flow” 

https://builderscrack.co.nz/blog/2015/05/13/successful-indoor-outdoor-flow/ 

Why do we need so much indoor space in NZ when the outdoors is so pleasant? 



Designers spend a lot of time 

looking at alternative 

materials but seldom consider 

the size of the house 

A larger house uses more materials to build it and more energy 

to run it, it does not matter what materials you use 

 



House type Embodied 

energy GJ 

Operating 

energy over 50 

years GJ 

Life-cycle 

energy over 50 

years GJ 

100m2 timber frame 

brick veneer 
264 1,700 1,964 

100m2 straw bale 185 1,650 1,635 

100m2 straw 

stabilised adobe 

block 

234 1,700 1,934 

200m2 timber frame 

brick veneer 
461 3,450 3,911 

200m2 straw bale 349 3,300 3,749 

200m2 straw stabilised 

adobe block 
418 3,450 3,868 

Double the size causes double the impact, the materials make 

very little difference  



Some current research shows the situation in more detail 











Other work by 

the same 

researchers 

shows that the 

problem of 

large houses is 

growing in NZ 



One of the 

features of 

large houses 

is double or 

triple 

garaging. 

What does 

this mean in 

terms of 

environmental 

impact? 

http://houseplans.co.nz/images/hou

se-plans-nz.jpg 



The average NZ house uses 10,695 kWh per year 

 

 
 
 

How does this compare with other energy uses? 
 
 
Nigel Isaacs (ed), Michael Camilleri, Lisa French & Andrew Pollard (BRANZ Ltd), Kay Saville Smith & Ruth 

Fraser (CRESA), Pieter Rossouw (CRL Ltd), John Jowett (2006) STUDY REPORT No. SR 155 (2006)  Energy 

Use in New Zealand Households Report on the Year 10 Analysis for the Household Energy End-use Project 

(HEEP) Porirua, BRANZ Ltd/ 



New Zealand Census data show a significant increase over 

the last twenty years in households with two or more motor 

vehicles and a decrease in those without a car or with only 

one car 
 

From research by Iman Khajehzadeh at Victoria University of Wellington 

 



Average fuel consumption of the NZ car fleet in 2011 is just over  

10 litres per 100 km (p9)  

 

Average distance travelled per car is 12,200 km (p7)  

 

so fuel used is 1,220 litres per car.  
Ministry of Transport (2013) The New Zealand Vehicle Fleet Annual Fleet Statistics 2012 February Wellington, Ministry of Transport 

 

Energy content of 1 litre of petrol is 35.1 MJ/l (= 9.75 kWh) 
Barber A. (2011) NZ Fuel and Electricity – Total Primary Energy and GHG Emission Factors 2010 December Kumeu, AgriLINK NZ 
 
 

This means an average car in NZ uses 11,895kWh per year 
An average house uses 10,695 kWh per year 
 

http://www.holden.co.nz/vehicle/calais/v-series/ http://www.enz.org/images/734-house-new-zealand.jpg 



If the average fuel consumption of cars in 2011 is just over  

10 litres per 100 km, what would be the effect of simply 

changing to smaller or more efficient cars?  

 

Ford Fiesta Sport - 4.9 l/100km, 999cc, 5 seats,  $27,340 

Ford Falcon XR6 - 9.5 l/100km, 3,984cc, 5 seats,  $54,340 
Data from http://www.ford.co.nz 

 

Initial cost saving $27,000 

Annual fuel saving with $1,144 
Based on 91 octane at $2.039 per litre on 10 Sep 2015  

http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/ 

Annual energy saving with Fiesta 5,470kWh 

 

Toyota Prius -  3.9 l/100km, 1,800cc, 5 seats,  $46,630 

Initial cost saving $7,710 

Annual fuel saving $1,393 

 

Annual energy saving with Prius 6,659kWh 

 

 

 

http://www.ford.co.nz/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/
http://www.aa.co.nz/cars/motoring-blog/petrolwatch/september-2015-petrol-and-diesel-prices/


EECA’s “Right Car” website calls the Prius a 

“small hatchback” and the Falcon a “large 

saloon” but if it’s so small, why are there so 

many Prius taxis? 

http://greencabs.co.nz/booking/wellington-taxis/ 



https://cbsnewyork.files.wordpress.com/2015/09/popeinfiat.jpg?w=620&h=349&crop=1 

The Pope caused a stir in Washington recently... 



http://www.stuff.co.nz/national/politics/69453073/Crown-looks-to-trade-in-its-luxury-limo-fleet 

NZ Government’s BMW 730Ld - 5.6 litres/100km Diesel 
http://www.whatcar.com/car-reviews/bmw/7-series-saloon/730ld-se-4dr/summary/65943 

Pope Francis’ Fiat 500L –   7.7 litres/100km Petrol 
http://www.newyorker.com/news/john-cassidy/pope-francis-and-his-little-fiat  

...but you have to “do the numbers” 



The Model Year 2013 adjusted fuel economy for light duty vehicles 

in the USA is 24.1 mpg, which is 9.8 l/100km, so the Pope is doing 

a bit better than average, but not as well as he could... 
USEPA (2014) Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel Economy Trends: 1975 Through 2014 October. 

Washington, United States Environmental Protection Agency 

 

 

1958 Fiat 500 4.5 l/100km 
Anon (1958) International Automobile Parade Zurich, Arthur Logoz, p103 

https://drive-my.com/images/01-Fiat-Nuova-500.jpg 

http://www.classiccarcatalogue.com/F/fiat%20195

8%20500%20nuova.jpg 



In the early 1970s the ecologist Barry Commoner wrote a book 

called The Closing Circle in which he proposed his four laws 

of ecology: 

 

1. Everything is Connected to Everything Else 

2. Everything Must Go Somewhere 

3. There Is No Such Thing as a Free Lunch 

4. Nature Knows Best 

 

 

So we should not consider the house in isolation 



We could halve our energy 

consumption and our CO2 

emissions and save money simply 

by choosing to drive smaller cars 

 

Why do we not choose to do this? 



To measure 

environmental impact, 

our research makes 

use of Ecological 

Footprint, developed in 

Canada by 

Wackernagel and Rees 

(1996).  



The Ecological 

Footprint is the 

area of land that 

would be required 

to provide 

sustainably all of a 

society’s goods 

and services. It 

can be measured 

from the scale of 

the  individual to 

the scale of a 

whole country  



Ecological Footprint is measured in “global hectares” (gha). 

A global hectare is a hectare of land of average productivity 

A hectare of land can be used to produce energy or food or 

fibre or materials, but it cannot produce all simultaneously 

 

Land is a finite resource, there is a fixed quantity 



If land is the measure, rather than money,  

it is clear that if I want to have more... 

you will have to have less 

 
The current “fair share” is around 1.8gha per person 

Me Me You You 



Nations which have footprints larger than a fair share are stealing 
from  poorer nations the chance to improve their situation 

  USA - footprint 6.8gha               Indonesia - footprint 1.2gha 



Goldfinger S and Poblete P (eds) (2010) The Ecological Wealth of Nations, Global Footprint Network, p.19 

The change in Ecological 

Footprint from 1961 to 2006  

 

Countries in green were 

living within their bio- 

capacity, the area of land 

they had available 

By 2006 there was a large 

increase in countries that 

take resources from 

elsewhere to support their 

way of life 



We exceed our bio-capacity by using finite resources 

such as oil, gas and coal, but when they are gone all 

resources will have to come from the land 

 less than 40 years of oil... 



Bio-fuel vehicles Land area for 10,000 

km/year 

Current diesel cars burning 

vegetable oil 

10,000m2 

Horse eating grass and cereals   8,500m2 

Current petrol cars burning ethanol   3,500m2 

Efficient diesel cars burning veg. oil   3,700m2 

Efficient petrol cars burning ethanol   1,900m2 

Electric vehicles 

Hydrogen cars using solar power        75-90m2 

Hydrogen cars using wind power        18-22m2 

Electric cars using solar power        25m2 

Electric cars using wind power          6m2 

All options here are zero-carbon, but the 
land needed for the same amount of 
transport varies from 6m2 to 10,000m2. 

 

Why we use ecological footprint…  



We wrote this book 

to explore the 

impacts of how we 

behave in the west,  

using EF as the 

measure 

 

This can offer a 

guide to ways that 

we could reduce EF 

by changing 

behaviour, without 

having to build new 

houses 

 



http://ww2db.com/images/battle_britain2.jpg 

http://www.wilderspin.net/School%20stuff/History/WW2/rationbook.jpg 

During extreme 

situations 

scarce 

resources are 

rationed to 

ensure a fair 

share for all 

German He 111 bomber 

over Surrey Docks, 

London, at 1700 hours 

on 7 Sep 1940 



One approach is to think of 

the Ecological Footprint as 

a Ration Book 



 

Total red and green is 5.65gha/person, 

current footprint for Cardiff, in Wales, UK 

Each 

rectangle 

represents 

0.05 ha 

Personal Footprint Collective Footprint 

Total green is 1.95gha/person, close to the 

fair share. This is the permitted ration 

A reduction of at least 70% is needed to meet the fair share ration 



The Ecological Footprint is divided into two parts –  

 

PERSONAL – things over which we have some personal 

control 

COLLECTIVE – things which we have as a result of being 

citizens of a nation 

 

If we consider the categories in turn it is possible to see what 

needs to be done to achieve the necessary reduction of at 

least 70% for a typical western country 

 

 

 

What would life be like if we reduced all categories by 70%? 



kcal Ecological footprint m2 

Bowl of rice and 

vegetables (100gm 

cooked rice and 100gm 

bean sprouts) 

186 0.18 

Cheeseburger 300 1.40 

FOOD - food choices make a difference 



If you must 

eat meat go 

for a little of 

the low 

impact option 

in terms of 

greenhouse 

gases 



http://www.autoblog.com/photos/2011-toyota-prius/ 

You could either have an efficient car or you could choose to fly, but not both 



Second hand or antique furniture reduces the environmental 

impact of a house by making better use of resources. 



Consuming things that other people no longer want is one path to take to 

reduce impact. However, it is not just the obvious things like clothes, white 

goods and electronic goods that have an impact 

Flea market in Tokyo 

https://ourtongnian.files.wordpress.com/2008/07/flea-market-023.jpg 



Some paw prints are bigger than the impact of cars 
 

Chihuahua            0.28 ha 

Scottish terrier       0.42 ha 

Border collie          0.84 ha 

Alsatian                 1.10 ha 

 

Smart Fortwo Coupe       0.18 ha 

Volkswagen Golf             0.29 ha 

Holden Commodore        0.42 ha 

Toyota Landcruiser          0.62 ha  

 

 

 

 

 

 

= http://tarmacphil

osopher.files.wo

rdpress.com/20

08/02/2008-

smart-fortwo-

pure.jpg 



http://www.holden.co.nz/vehicle/calais/v-series/ 

= 

http://www.google.co.nz/imgres?imgurl=http://dogbreedswiki.com/images/dogst/ScottishTerrier2.jpg 



http://www.hummerguy.net/wp-content/HumveeSoldier.jpg 

Which is worse for 

the planet?  
 

 

(a clue, it’s not the Humvee...) 



The best pets are ones you can eat 

http://www.thehealthypetclub.co.uk/category/160      http://blogs.kcrw.com/goodfood/2013/09/weekend-cooking-project-le-pigeons-

smoked-rabbit-pie-with-cheddar-crust-and-mustard-ice-cream/ 



Carmeny Field 

calculated the EF 

of Wellington in 

the 1950s and 

also talked to 

people to gain a 

consensus of 

what it was like 

living here at that 

time. 



In 50 years the Ecological Footprint of Wellington, the capital of 
New Zealand, has increased by 43% - each person in Wellington 
is using 43% more resources… 

http://ussarnoldjisbell.wordpress.com/category/photos/page/2/ 

1956 

and 

2006 



*Nearest year available to 2006 

 
1956 2008*  difference 

Positive quality of life 86% 95% +  9% 

Satisfaction with work/life 

balance 

96% 73% - 13% 

Ecological Footprint 4.2gha 6.0gha + 43% 

http://www.whangareiartmuseum.co.nz/sites/default/files/imagec

ache/collection-zoom/IM03.jpg 

http://blog.travelpod.com/travel-

photo/em_n_abs/worldtrip2006/1171676400/abbie_040.jpg/tpod.html 

…but this wealth does not seem to be making us happier 

1956 2008 



In the research 

by Carmeny 

Field, 86% of the 

sample of 30 

people (now 

aged 58-96) who 

lived in 

Wellington in the 

1950s thought 

life then was 

good or better 

than good 



Are we all suffering death from consumption? 

Fading Away, Henry Peach Robinson, 1858 



http://57classicchevy.com/images2/1957-Chevrolet-Bel-Air-9.jpg 

We can no longer afford to live the consumer dream 



We need to think 

about taking no more 

than our fair share 



Society needs to encourage behaviour change 
towards low-footprint living. 


