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Introduction

In this presentation, we will focus on the linkage between
climate change and resource availability issues related to
the building sector;

We begin with the larger climate change context, in which
the built environment exists.
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Greenhouse gases

World GHG Emissions Flow Chart
Sector End Use/Activity Gas

Source:
WRI

Sours & Notes: Alldus is for 2000, based uming 100year alariials from tha PO {1996, bassd on o trial glcbal setimate of
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Magnitude of response

CO; emissions peak
0 to 100 years

CO, concentration, temperature, and sea level
continue to rise long after emissions are reduced

-7

Time taken to reach
Sea-level rise due to ice melting:
several millennia
Sea-level rise due to thermal

expansion: )
centuries to millennia

Temperature stabilization:

a few centuries

CO, stabilization:

100 to 300 years

CO; emissions

Today 100 years

T
1,000 years

equilibrium

Source:
IPCC 2000

Global warming
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Predicted climate change impacts: IPCC 2007

Likelihood that trend EHEEhood of ture

Phenomenon® and direction occurred in late 20th Like_lihopd oiahuman tnland?. pasedon
of trend century (typically post contribution tobobsen.red prOJecnon? for 21st
1960) trend century using SRES
scenarios
Warmer and fewer cold days
and nights over most land Very likely® Likely® Virtually certain ®

areas

Warmer and more frequent
hot days and nights over Very J’.fkefyd Likely (nights)*® Virtually certain®
most land areas

Warm spells / heat waves.
Frequency increases over Likely More likely than not f Very likely
most land areas

Heavy precipitation events.

Frequency (or proportion of ; ; f ;
total rainfall from heavy falls) Likely More likely than not Very likely
increases over most areas

Area affected by droughts Likely in many regions More likely than not Likel
increases since 1970s 4 4
Intense tropical cyclone Likely in some regions ; i ;
activity increases since 1970 Moelkely iaauof Likely

Increased incidence of .
extreme high sea level Likely More likely than not™® Likely'
(excludes tsunamis) ¢
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Temperature

IPPC’s current assessment (2007)

The understanding of anthropogenic warming and cooling
influences on climate has improved since the Third Assessment
Report (TAR), leading to very high confidence that the globally
averaged net effect of human activities since 1750 has been one
of warming, with a radiative forcing of +1.6 [+0.6 to +2.4] W m2.

The B1 storyline and scenario family describes a convergent world
with the same global population, that peaks in mid-century and
declines thereafter, as in the Al storyline, but with rapid change in
economic structures toward a service and information economy,
with reductions in material intensity and the introduction of clean
and resource efficient technologies. The emphasis is on global
solutions to economic, social and environmental sustainability,
including improved equity, but without additional climate initiatives.

Climate Change 2007:
The Physical Science Basis

Working Group | Contribution to the

IPCC Fourth Assessment Report 10
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The B1
projection by
region and for
two decades in
this century

Climate Change 2007:
The Physical Science Basis

Working Group | Contribution
to the

IPCC Fourth Assessment
Report
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b i Some warming effects are quite

9 evident in the short term
:‘
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IPCC Fourth Assessment Report

13

Specific impacts of high temperatures

= Higher temperature melts icefields and permafrost, and increases
evaporation rates which aggravates water shortages;

= Generally, higher temperatures leads to more use of mechanical
cooling which creates more demand for electricity, which creates
more GHG emissions, which....

= Heat waves can cause higher death rates, especially in the older
population. The estimated extra mortality in eight European
countries from the 2003 heat wave was 34,897 *;

= The same study reported that electricity demand rose significantly
because of the intense use of cooling systems, and that
hydroelectric production was reduced by 19% because of reduced
river flow rates, and nuclear production was reduced by 4%
because the water temperatures in river water used for cooling
rose above acceptable levels.

14

* J-L. Salagnac, Building Research & Information, July/August 2007
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Did the heat
death of 35,00
create a news
determinatiéj
deal with the
issues, or did it
mainly support
the sales of air

conditioners and
the construction

wwim r'ci

L]

4 [ & +50

Change of temparature in Europe from the average.

The estimated
extra mortality in
eight European
countries from
the 2003 heat
wave was 34,897

Temperature
anomalies in Europe,
summer 2003

Credit: National Center for
Atmospheric Resear

Weather, storms
and wind

16
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Impacts of storms and high winds

Storms produce wind damage and, in coastal areas, storm
surges with consequent flooding damage;

There is still some uncertainty about how much of recent
increases in storm events is due to climate change, but two
things are indisputable: more heat energy in the oceans
breeds more storm events, and there has been a general
increase in insurance payouts over the last 30 years.

17
Global costs of extreme weather events (inflation-adjusted)
Annual losses, in thousand million U.S. dollars
70 -
B0 J
Financial
50 1 damage is
beginning to
A attract attention
30 4
20 J
10
(i} -
1950 1950 1970 1980 1990 1998
I 13 i B 15 i b 29 1 44 1 L 72 'l
Tolal economic losses —— 13— Number of events
Source:
IPCC 2000

I Insured losses Decadal average
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Deep-freeze pizza facility in Germany after storm of Jan. 18 Credit: CBC

Note that much
of the damage
remains to be
repaired in New
Orleans...
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New Orleans after
Katrina, 2005

Credit: New York Tim%
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Oil platform on the beach after Hurricane Rita, 2005 Credit: mediaJunkigl

Results of two
typhoons in Korea

Credit: BBC
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Precipitation,
and Water Resources

23

Precipitation

In the future we may have too much or too little
precipitation, and less predictable weather;

This year, China has simultaneous droughts and flooding;

Heavier winter and spring precipitation in northern Europe
and North America can overload rivers, while being too
rapid to replenish aquifers;

Land and mud slides can also result;

Drier mid-year conditions in many regions means reduced
agricultural productivity, less replenishment of aquifers and
increased probability of forest fires;

24
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IPCC Precipitation Projections 2090-2099 enlarged

Climate Change 2007:
The Physical Science Basis

Working Group | Contribution to
the IPCC Fourth Assesgggnt
Report

Climate Change 2007:
The Physical Science Basis

Working Group | Contribution to
the IPCC Fourth Assesgggnt
Report
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Australia's blistering summer has only just begun but .
reservoir levels are dropping fast, crop forecasts have been  The Guardian, 08/11/06

slashed, and great swaths of the continent are entering : R .
what scientists yesterday called a "one in a thousand years e W - - .
drought". : -
With many regions in their fifth year of drought, the |s Australia’s worst

~ government yesterday called an emergency water summit
in Canberra. The meeting between the prime minister, John
Howard, and the leaders of New South Wales, Victoria,
South Australia, and Queensland was told that more than
| half of Australia’s farmland was experiencing drought.
— .

drought in 100 S

leadi

There were power blackouts in Athens
as the overloaded power system proved
unable to cope with the extra demand
for electricity - mostly for air
conditioning units.

28 June 2007, Al
& Printable version

B E-mall this to a frieng
Heatwave fuels Greek forest fires

Dozens of forest fires have
broken out across Greece,
killing two men who were
helping fight the fires in the
centre of the country,
officials have said.

Asia-Pacific

Eurape]

Middle East

South Asia

UK  The heatwave, one of the worst]

Business in Greek history, has also been

Health blamed for the deaths of at

. F The hot weather has created dry
Science/Nature [east nine other people. condltions, fuelling the fires

Technology

Entertainment

Alsa in the news

Temperatures have now dropped to below 40C after a
nine-day period in which the mercury hit 46C in some areas.

High temperatures across south-east Europe have been

V‘def ane '?Udm biamed for dozens of other deaths, mostly in Romania.

Heat waves, fires and
power interruptions in
Greece... 28

Have Your S3y  rumperatures in Bucharest peaked at 45C on Tuesday. About

In Pictures 35 pegple are thought to have died so far as a result of the
Country Profiles  paa -
Special Reparts
Two men in Turkey also died of heat-related heart attacks,
RELATED BBCSITES  \yhjja three elderly people died in Cyprus.

SPORT
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Water Resources

Water resources are unequally distributed to begin with;

Shortages result from temperature and precipitation changes caused
by climate change and also from the depletion of rivers and aquifers
(e.g. Shanghai, Sydney, central North America and many other
regions);

Depletion of aquifers can also cause serious ground settlement, as
in Shanghai or Mexico City.

If water availability is reduced below critical levels, new development
has to be discouraged or banned;

Reduced precipitation will cause soils to dry out, which creates
problems for settlement and heaving of foundations;

Potable water requires infrastructure and energy to purify and to
pump, and the resulting waste water requires further treatment.
Both these factors indicate that water efficiency is an imperative;

In this context, the massive amount of water waste in some regions

needs to be addressed on an urgent basis.
29

Countries with

Countries with

Suriname
Iceland

®

UNER

Facific ﬂ
Ocean

the least freshwater resources
Egypt 3 26
United Arab Emirates : 61 ¢

the most freshwater resources \

Availability of Freshwater in 2000

Average River Flows and Groundwater Recharge

an T MMy
~

1479 000
1605 000

I Data net avallable

0 1000 1700 5000 15000 50000 BOS 000 MY pet capita per year

Note the great variation in resources %
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Evolution of Global Water Use
Withdrawal and Consumption by Sector

UNEP

:::D Assessment Forecast Assessment Forecast Assessment Forecast Assessment Forecast
s Agricultural Domestic Industrial Reservoirs
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B Withdrawal B Withdrawal B Withdrawal
I Consumption Consumption R Consumption W Evaporation
Waste Waste Waste
@ Note: Domestic water in developed ies (500-800 litres per person per day) o

is about six times greater than in developing countries (60-150 litres per person per day).

Source: Igor A, Shiklomanov, State Hydrological Institute (SHI. St. Petersburg) and United Nations Educational Scientific and Cultural Organisation (UNESCO, Paris), 1999

Global water consumption -- note the large proportion of waste

31
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In Canada, total municipal
water use is about 650 Lpp.
Residential water use
increased from 327 Lpp in
1996 to 343 Lpp in 1999

— WaSC average 2000-1

—— WaSC average 2004-5

1999

Line Graph of Daily Municipal Water Use per Person, 1983 to

UK residential water use
- about 150 Lpp/day
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Source: Canada. Environment Canada. Urban Water Indicators: Municipal Water use and Wastewater
Treatment. National Environmental Indicator Series, SOE Bulletin No. 2001-1. Ottawa, 2001
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Food

33

Food

Climate changes will reduce agricultural productivity in
developing countries;

Expansion of urban areas takes prime agricultural land out of
production;

The amount of U.S. farmland devoted to bio-fuels grew by 48
percent in the last year alone, and hardly any new land was
brought under the plough to replace the lost food production?*;

But demand for food is increasing -- UN predicts that by 2016
people in developing countries will be eating 30% more beef,
50% more pork and 25% more poultry*;

The stage is now set for direct competition for grain between
the 800 million people who own automobiles, and the world's
two billion poorest people.**

* Gwynne Dyer ** |_ester Brown u
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Climate change effects on agricultural productivity

Figure 3.5 Change in cereal production in developed and developing countries for a doubling of carbon
dioxide levels (equivalent to around 3°C of warming in models used) simulated with three climate models

(GISS, GFDL and UKMO Hadley Centre)

Nils Larsson

15 - HGISS
BEGFDL
10 1 I UKMO
$ 5
c
£ 0
S5 1_‘
R 51
_10 .
_15 i
Global Developed Developing

Source: Parry et al. (2005) analysing data from Rosenzweig and Parry (1994)
Think about the stability of a world where Sub-Sahara n
Africa, China and India cannot feed themselves...

Source: Stern 2006 35

Conclusion about
Climate Change

36
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The tipping point for action
= Responses to individual phenomena such as storms, or floods,
or fires or droughts tend to be ad hoc;;
= The flooding of some major western cities might create the
necessary conditions for more fundamental action, e.g. to
move towards as drastic reduction in GHG emissions;
= But by that time, another 50-100 years of increasingly drastic
impacts will be experienced;
= And there will be a lot more to come, because the inertia in the
climate system is enormous;
= In any case, what is the down-side of greater environmental
efficiency?
= Do you wait for a fire before you take out fire insurance on
your house?
37
Climate ch fect
I a e C an g e effects
N. Larsson
Higher land temperatures Higher ocean temperatures
Increased Less warm More cold More coastal
evaporation, season season storm events
sea and land precipitation precipitation
Heat-based
Drying sails, human health lce More storms Storm surges
vegetation effects sheet over land at coastlines
melt
Melting of Sea
Permafrost . . level
River flooding rise
Insect Forest Soil Drought / High Land/Mud Floodin
threats fires instability || Agriculture winds slides 9
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Popular opinion and
Action

39

Why are there so few aggressive national
initiatives to reduce greenhouse gases?

Politicians have always worked on the basis that it is best
to defer action until there is overwhelming proof and
intense public pressure to do something;

So we may expect that for the climate change issue,
politicians will again wait until they are really forced to act;

The question arises, what conditions might be needed to
reach this point?

It will be messy, uncomfortable and expensive for
everybody if we wait to act until the need to act is obvious
to even the most timid politicians;

And they may be incorrect in supposing that firm action
would not be supported by the public, at least in some
large countries;

40
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Figure 1
H Concern [+ C i Optimi:
General attitudes
Climate change Thepeople and | Tamparsonally | believe we will
and how we organsations making a stop climate
d to it wiho showld be ignificant effort i,
The HSBC Bank recently e among tha  doing soma. | te-holp rockiee i
biggest i thil bot climate chai
rele_ased th_e results of an e e [ e
international survey of today, ara doing what | 11ive my life
public opinions on climate s noeded. —
respondents
Scaptical
UK 22% 5% 19% 6% possimists
Note that most | Germany | 26% 6% 25% 1%
respondents don't think =
that enough is being done. | Ys* 32% 13% 23% = optimists
The people of Mexico,
Brazil and India are the
most worried and Committed
committed. They would concermed
presumably be willing to
support firm action.
Commit ted
confident
Hong Kong
E]ewe{ 1in ‘IP D 1 in#I 1 in:!I H"alfof I
. I anlin eople eople eople a eople
Source: HSBC website 10 agrees el el el e

We have seen some of the
Impacts of climate change
on the building sector.

But there will also be other
Issues facing us

a2
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Possible context during the next century

Energy prices will probably be high, with most analysts

term prices above $50 per barrel for oil

(currently at $70+);

predicting long

There may be a scarcity of affordable natural gas in some

areas due to declining production from easily accessible fields;

The global production of oil may be close to peak or already

past it;

These diminishing fossil fuel supplies will have immense

only some of which can be foreseen clearly;

effects

Certainly, fuel-dependent transportation will become very
expensive, and so will the construction and operation of

buildings;

Natural Gas Production Outlook in Canada

B Offshore [ WCSB M CBM [ Mackenzie |

8,000

6,000

1995 2000 2005 2010 2015 2020

1990

Source: Natural Resources Canada
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Gboe

ASPO: OIL & GAS PRODUCTION PROFILES
2005 Base Case
50 -
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Regular Cil @ Heavy etc @ Deepwaler O Polar @ NGL 0 Gas @ Non-Con Gas
Source: peakoilie

A global forecast for all oil and gas

45

Non-fuel resource
consumption

46
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Resource consumption

= The construction sector is a major user of resources, including
metals, wood, plastics, and the constituent materials for
cement, masonry and ....

= Most processing and manufacturing process for building
materials require large amounts of energy and water, which
feeds back into the central problem;

= The Club of Rome report was hasty in predicting shortages of
resources, but in principle they were correct and there are clear
signs that the increasing difficulty of extracting smaller amounts
of some resources is now having an impact;

47

Consumption of selected industrial raw materials
compared to global population

0 20 40 60 80 100 %
L | ! I ! ! |
Population
| Iron
I Crude Steel
[ Zinc
I Tin
| | Copper
| | Aluminum
| | Nickel
[ France, Germany, Japan, United Kingdom and United States (5 countries)
Rest of the world (188 countries) Source: University of Minnesota

Consumption of a range of industrial materials in Western
Europe and USA is much more than in the rest of the world. 48
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Raw materials consumption in the United States
Million tonnes
3 500+
Caonstruction materials Recassion
3000~ W industrial minerals Oil erisis
| Metals
Mon renewable organics
2 500 .
Agricultural and farestry products Consumption of
construction
2000~ materials has
grown markedly
1300 World War I since WW2
Great depression
1000- World War |
500-
(i) I I I . I I I I I 1
1900 1910 1920 1930 1940 1950 1960 1970 1980 1995
Source: USGS 49

Resource scarcity and cost

= Builders of large power plants report * “massive inflation in copper,
nickel, stainless steel and concrete”..... And “the bigger culprit is the
incredible demand in China and the rest of Asia”.

The News in 2 minutes

daartisdaet i Hitatay, o Nevsmban 2006 i1 TS GV
B E-mail this to a friend & Printable version

News Front Page
0 A

1' *  Theft causes widespread blackout
Af"c; Thousands of homes, shops and offices were left without
Americas POWer after thieves stole a copper earthing cable from
an electricity sub-station. Last Updated: Monday, 13 November 2006, 16:29 GMT
B E-mail this to a friend & Printable version

Copper theft stalls Italy trains

EEZT The News in 2 minutes

Asia-Pacific
Europe
Middle East

About 20,400 premises were affected in the Dudley and
Tipton areas of the Black Country.

Africa By David Willey

Americas BBC News, Rome

Resource scarcity is leading A ape] Italian rail travellers have
. Middle East Taced unexpected delays in
to at least one benefit: the South auia FECENt weeks because of an
L increase in the theft o_f
emergence of new forms of susinery COPREr wire along train

tracks.
Health

bUSIneSS aCtIVIty Science/Nature  Hundreds of trains in Rome and]|
Technology Turin have been delayed for at [
Entertainment  least 30 minutes as signalling

* International Herald Tribune, 11 July, 2007
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BEE

NEWS

News Front

Africa
Americas
Asia-Pacific
Europe
Middle East
South Asia
UK

England]

Northern Ireland
Scatland

Wales

UK Politics
Education
Magazine
Business

[EKIT] The News in 2 minutes

Last Updated: Saturday, 17 December 2005, 17:36 GMT

B3 E-mail this to a friend

£3m Henry Moore sculpture stolen

A bronze statue worth £3m
(%$5.3m) by sculptor Henry
Moore has been stolen from
the grounds of a museum.

Two vehicles gained access to
the courtyard of the Henry
Moore Foundation in Perry
Green, Much Hadham in
Hertfordshire, on Thursday

evening.

Three men then loaded the huge statue of "a reclining figure"
onto the back of a Mercedes lorry using a crane.

Officers investigating the theft believe it could have been

stolen for scrap value.

& Printable versien

... and not just copper...

s used a flatbed lorry to remove
sculpture

Notorious nickel thief Chanderma nabbed
Jupinderjit Singh
Tribune News Service

Ludhiana, January 2

The New Year has brought a major success to the city police with
the Focal Point cops finally nailing notorious gangster and nickel
thief Chanderma, who had struck 19 times in various factories here.

Chanderma is a 26-year-old migrant from Girdhar village in
Gopalgunj district of Bihar. He had become quite a terror for city

industrialists due to his exploits. He was looting industries at will |8 -,
while expanding his gang at the same time, Notorious nickel
thief Chanderma
52
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Wastes

= The construction sector is responsible for 30% to 40% of
municipal wastes;

= Materials taken to the dump means that new materials must be
produced, with associated energy and emissions;

m  Throwing things away does not work, because there is no
“aWay”;

s The goal must be zero waste.

53
Material flows through London
Construction waste v. total non-food waste: 65.9%

Table 2: A summary of material flows through London (Figures in 000 of tonnes)
Marteerial Prowduction lmiporis Exports Apparent Winstes Stk
calegory consumplion

Comstraction 24067 8.143 1430 271,779 14,756 13,024

Crwdle materials HEA 162 183 1.163 505 S0

Wl 102 2,565 255 2412 574 1,535

Moetals 30 151 207 994 42 132

Chemicals a2 B2Z0 ZRT 315 162 i1

Blise. el ac furos 11 ] 3060 23095 1,06 120659 1,700

Misc. articles G424 3043 LAGR 1000 21051 1.958

Unidontidied waste - | 1361

Suby-total (excl foodd) 36,024 1%.444 13315 12.152 2510 16442

Fistsi] 2076 585 761 6,900 G2
Total (incl. foodd) IR 100 250259 11076 19,052 26,273 16,442

=T Data was clther ot avallable or woas cosdbdentlal and suppioessd LT Ehse bo thee poursling ofF of figures, ofals may ot sdd up

Courtesy of Ronald Rovers
and City of London
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Hong-Kong municipal waste composition

Million tonnes

10 T

Others

Domestic waste
and public cleaning

Construction and demolition waste

1991

[
1993

1995

I
1997

[/ S
1999 2001 2003

Source: Hong-Kong Environmental Protection department, 2004.

Hong Kong
shows that
construction
waste can
be reduced.

55
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Table 13. Recycling rate of construction and demolition

waste in the Netherlands

1985 | 1990 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 |[B00]
Recycling | 495 | 735 | 91.6 | 915 | 925 | 930 [ 921 [ 943 ||965 %
% % % % % % % %
Incineratio 0.9 1.3 1.1 1.1 1.5 1.4 1.2 1.1 1%
n 9’0 0/ o 9’0 0/‘0 9’0 0/ (=1 0/ (=} 9’0
Landfill 497 | 252 | 7.3 7.4 6.0 57 | 68 48 || 25%
% % % % % % % %

Recycling: factor ~2 improved, Landfill reduction: factor 10

Total 2001 19500 million kgs =19,5 million tonnes.

Courtesy of Ronald Rovers
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Combined effects of
climate change and
resource issues on the
building sector

57

Possible context during this century

We will see the effect of climate change, increasingly so
during the last half of the century;

Some sub-regions in North America, China, Australia and
Southern Europe are likely to have to limit new development
because of water scarcity over the next twenty years.

Fuels and some materials will become increasingly expensive
and scarce;

In the meantime, we will have to house the millions of un-
housed in developing countries;

And in developed countries we will have to infill low density
areas and drastically upgrade inefficient buildings;

We have never experienced such a combination of conditions
before;

What might this situation look like?
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Now 2100 ?
Possible interaction of trends
High [crude and optimistic] Climate
change
impacts

Low

Building costs
(stabilization after
initial increase)

Global Demand
for construction

Difficult
adjustments

Energy & Fuels
(substitutes may
be developed)

Availability of key

building materials
(substitutes may be
developed)

Some good news

= EU Directive 93/76/EEC, to limit carbon dioxide emissions by
improving energy efficiency;

= EU Directive 2002/91/EC, Energy Performance of Buildings;

= EU Action Plan to reduce carbon dioxide emissions by 20% from
1990 levels by 2020;

= As of June 21, 540 U.S. mayors had signed The U.S. Conference of
Mayors Climate Protection Agreement, committing to reduce carbon
emissions in cities below 1990 levels, in line with the United Nations
Kyoto Protocol. The agreement is needed "due to an absence of
federal leadership," the Conference says;

= Professional associations and green building councils in North
America are supporting the goal of reducing GHG in building
operations to zero by 2030.
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Specific issues in
buildings sector
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The desirable scenario for 2030

Carbon taxes will be in place -- most things will cost more and
most services will cost relatively less;

More rapid public transport will be provided to small
communities near urban centres;

There will be a clear priority for infill and renovation, and
programs of triage of existing buildings for subsidized retrofits
will be launched;

New construction materials with reduced carbon content will
be developed, and will be used to replace all or part of high-
carbon materials, such as concrete, masonry, steel and
plastics;

Regulations will be in place for reductions in GHG emissions of
75% below current for new buildings, and 50% for existing
buildings, accompanied by public labeling indicating GHG,

energy and water performance;
62
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The desirable scenario for 2030

Greater penetration of renewable energy technologies for
local generation and for buildings;

Data on performance and operating characteristics of existing
buildings will be widely available;

Buildings will be designed to be more adaptable to change in
building uses, such as office to retail or residential;

Larger buildings (say, over 10,000 m2) will become prevalent
because of the greater energy and cost efficiencies possible
and because of the advantages of professional management;

All services, such as electricity, water, heat and cooling, will
be individually metered;

Measures will be taken to reduce the grossly inflated housing
space norms that are currently prevalent in North America;

63

The desirable scenario for 2030

Buildings will be used more intensively on a daily, weekly and
yearly basis;

There will be greater flexibility for changes within uses, to
increase overall operating efficiency;

Time-sharing of second homes will be generally accepted;

For reasons of space limitations and operating efficiency,
certain domestic activities, such as laundry and cooking, will
move from homes to service establishments, at least in
dwellings intended for small households;
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Specific building
performance issues
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A practical definition of specific performance

aspects relevant to GB and SB

Fuel consumption of non-renewable fuels
Water consumption

Land consumption

Materials consumption

Greenhouse gas emissions

Other atmospheric emissions

Impacts on site ecology

Solid waste / liquid effluents

Indoor air quality, lighting, acoustics
Longevity, adaptability, flexibility

Operations and maintenance

Social and economic considerations
Urban / planning issues

Buip|ing usalio

Buiping ajqeureisng
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Energy is key, but it isn’t only about the
operating energy and emissions of the building
90
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The energy efficiency of houses in Canada improved significantly during
the period 1995-2005, but house sizes increased from about 150 to 200
m2. The illustration below shows a similar pattern for house areas in the

USA.

(National)

2,500
2,000
1,500
1,000
500

1975

Avg. Sq. Ft. of New Single Family HomeJ

1997

Source: NAHB Economics Department

Not shown is the
considerable
growth in
household
appliances and
equipment
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COOLING PENETRATION NUMBERS
The penetration of
mechanical cooling is Tertiary Residential
affected by culture as well Europe* <27% <5%
as climate, but can be USA 80% 85%
expected to increase. Japan 100% 65%
" predominance in Southern Europe (74%)
Adnot, 1999
Figure 7: Urban Household Electrical Appliances
g 140 The sales of
2 120 .
8 100 domestic
2 801 @i990]| appliances in
8 % . ‘ m2000 || Places like
g " China and
[=5
20 - L
g ol . . . l !ndla will
Washing Refrigerator Colour TV Air conditioner Increase
machine rapidly.

Data source: China’s Statistics Yearbook, 2001
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Combined Electric and Gas Saturation

Space Heating
Space Cooling
Water Heating
Clothes Washer
Clothes Dryer
Refrigerator
Freezer

Dishwasher

Pool Pump

Spa Heating

The range of
household appliance
types in California is

mature.

0%

20% 40% 60%

100%

California Energy

B Electric Systems

mGas Systems

Commissio

likely to be emulated by
other markets as they

Y004

Fuel Type

Grid Electricity

Matural Gas

Gas/ Diesel Oil

Petrol

Heawvy Fuel Oil

Coal

KgCO,/KWh

0.19

0.25

0.24

0.26

0.30

CO2 emissions by
fuel type in the UK;
note the high rate of
emissions for grid
electricity

Source:
UK Gov'i2
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Design and Construction is quick;

Risk and Pain or Gain is long-term

expense of

initial investor
Benefits and costs to future owners and occupants

*—

Developer / Owner 2 Owner 3 Owner 4 Owner 5
Owner 1
Pre-Design it
i Refit Demolition

Design or
Construction Disassembly

Perhaps 20 generations of occupants ?

1 10 20 30 40 50 60
Years 73

Efficiency v. Consumption
and Production
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Energy efficiency v. consumption

= Energy efficiency in operations is clearly a top priority in
view of its central role in reducing GHGs;

= However, an energy-efficient building that is not needed is
still wasteful;

= Similarly, excessive house sizes and the proliferation of
equipment that is only marginally useful is also wasteful, no
matter what level of efficiencies are reached;

= Also, the embodied GHGs from current construction have an
effect in the short term, which aggravates the current trends

m  But areduction in consumption (production volume of
buildings and equipment) is much harder to achieve than
efficiency improvements, since it requires changes in
values and lifestyles;

m  This will be the main issue to address during the next

decades. -

The splendour and the
problem of Dubai
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Where do we need to
go and how do we
get there?

7

Principles to follow:

|

Establish performance targets

Increase efficiency;

= Focus on high-density and mixed use forms because of reduced
land use, infrastructure, transport and building energy efficiency;

= Leaner buildings, with reduced embodied energy & emissions;
= Insist on operating GHG efficiencies with at least 75% reduction
from current levels;

Reduce demand for new construction;

= Emphasize renovation and infill;

= Reduce demand for excessively large homes and second
homes,

= Think carefully before supporting Olympics, Expos, other large
capital projects;

= Logk at alt?rnatives, such as video-conferencing and e-retail.
<~ = Monitor performance. -8
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Push-Pull factors to ensure success

Business
» as usual

Environmental impact

Best

performance

Time

Push Factors
Fuel costs
Taxes
Regulations

Pull Factors
Incentives
Demos
Training
Education
Technology
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What we can do in the building sector

= Establish carbon taxes, while ensuring that low-income
households are not disadvantaged;

= Eliminate taxes on energy-related renovation work;

= Implement tough GHG performance regulations;

= Provide public and private incentives for high

performance;

= Since existing buildings are 96% to 98% of the total
building stock, carry out triage of existing building stock
to determine priorities for renovation or replacement;
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Nils Larsson



CESB 07 PRAGUE 24-26 September 2007

Triage of existing building stock

Existing building stock

v v v

Viable for energy retrofit No Not viable for energy retrofit
and located near public intervention and located in low-density
transport required or areas
hold for
later action
v
v ¥ Demolish / dismantle
High High
performance performance 3 i
infill projects energy retrofits New high density
Materials .
and high
for re-use
. performance
or recycling .
projects

.... more on what we can do
= Stop new construction in areas vulnerable to riverine
flooding, sea level rise, drought or forest fire;

= Many coastal areas are vulnerable to sea level rise but the
market sees them as prime locations for new housing;

= Arizona is the fastest-growing state in the U.S.A., and Nevada
is the second; both are regions of extreme water scarcity;

= The highest rates of housing growth in California are in areas
marked as fire risk hot spots.
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.... more policy actions

In North America and Asia, launch more demonstration
projects that focus on the renovation, infill and upgrading of
existing urban neighborhoods;

Ensure that education in SB principles make their way into
universities and classrooms;

Train hundreds of thousands of designers and builders to
design and build or renovate for high performance, and do it
now;

Encourage the development of International REITs (Real
Estate Investment Trusts) that hold certified high
performance buildings in their portfolios;

Maintain consistency in policy initiatives over the long term;
Begin massive programs of implementation immediately !

83

Conclusions

Energy efficiency and Greenhouse gas emissions are core
factors, but more than operating energy is involved,

Other key issues include water and resource scarcity;

There are many obstacles to rapid take-up of new ideas in the
building sector;

Success will require action on a broad front, taking into
account varying regional needs and preferences;

Great advances in environmental efficiency can be expected,
but it is not so clear that we will see the changes of lifestyles
and values required to reduce the production volume of
buildings and equipment.

If we are to minimize the impacts of climate change we
must launch massive programs of improvement
immediately!
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Contacts & Info

http://www.iisbe.org
http://www.sbis.info
Nils Larsson, larsson@iisbe.org

Andrea Moro, andrea_moro@envipark.com
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