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Definitions

* |nfrastructure — “the basic * Built Environment —
physical assets of a country, “comprising urban design,
community, organisation” land use and the

transportation system, and
the patterns of human
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4550 Ma: Formation
2 Ma: first humans of the Earth 4527 Ma: formation of the Moon

230 - 65 Ma: Dinosaurs.

ca. 380 Ma: First verte-
brate land animals

o iﬁ:a: A -~ ca. 4000 Ma: end of the
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Snowball Earths

ca, 3500 Ma: photo-
synthesis starts

Life Cycle
Of the SUI‘I Now Red Glant 4 _Planetary Nebula

Gradual Warming

F oo o000

White Dwarf ... Legend
Humans
Birth 6 7 ) 9 10 1M 12 13 14 = Mammals
== Land plants
In Billions of Years (approx.) Sizes not drawn fo scale ™ Animals
Multicellular ife
Eukaryoles
Prokaryotes

Observed, family-level, global biodiversity trends through Phanerozoic time

300,000 200,000 100,000 — 1 E P P P % % LG o
— Years Ago Years Ago Years Ago Today 5 L 800 »————é——————;‘—— g - - Nl "—'Zj—
@ TEMPERATURE | 2 = z & b E | E =
€0, CONCENTRATION gy [T -t i £ I i
i “"h'_- PALAEOZ0IC 5 P | -——MESO!

Families
B
=1

YOUNGER DRYAS »
£ mlﬂ -

— J
TEMPERATURE IN ANTARCTICA IN °F CAREON DIOXIDE CONCENTRATION IN PPM

&1 Ma 500

Millions of years




anderthal




Peﬂple.lf,’_.lgnet;lnt?rfag:e i
- 'i'- e 'FI | i‘lSu“" :_,:L__

1l1't

-

'l qulv'&lent to gtﬁ"‘ !4
Joh eltwurd’P.retorﬂa_ e;_u
' 6 S
inggualities .7
tweé?: n‘cﬁggd pcﬁz“
k,pﬁsomal cohesion "
collapses
llapse
Social collap‘ﬁ

Challenge‘isiabout ¢ &
wataptation and mltlgatlon

e ]

|

fol

Lo

AN (]

IHTETWM)% ple‘i' ‘i' 'fali.i ﬁ!
/73 %g_per arfﬁ--a ol [

k9
==l .

?plh

An increasingly warmer planet

. A panel of climate scientists is expected to predict an increase in
B

temperatures of 2.5 to 10.4 degrees Fahrenheit by 2100.
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Two critical discourses of the 1960s:

Ecolo
— 9 * “Silent Spring” by
" Rachel Carson, 1963
* “Fundamentally, therefore,
Miss Carson makes a well
reasoned and persuasive
case for human beings to
learn to appreciate the fact
that they are part of the entire
living world inhabiting this
planet, and that they must
understand its conditions of
existence and so behave that
these conditions are not
violated” (Carson 1963:xiii)
Introduction by Lord
Shackleton.

* Anthropecene Epoch

GIR
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Two critical discourses of the 1960s:
Sociology

* Human Society by Kingsley
Davis (1966)

* Can the anonymity, mobility,
impersonality, specialization,
and sophistication of the city
become the attributes of a
stable society, or will the
society fall apart?

* How can devotion to a common
system of values and a
common set of mores be
maintained in a highly literate,
scientifically trained,
individualistically inclined, and
sceptically oriented population?

.." : s{: “ . ”
\ Arhitcturs Weskigor ° “The answer is not glear
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Current Global Ecological Paradigm

ThE RY LA )
Judging b ffect of stems and the environment, planet Earth and most species on it would be glad to see the back of us

Fossil carbon emissions Light pollution

@1otal & Petrolium @Coal @ Natusal gas @ Cement production

* “Measuring sustainable

- development — Nation by

nation”, Ecological

Economics, In Press, 2007

<] e Only 1 out of 93 met two
e/ specified minimum

® Tropical woodland /forest

, consumption requirements
inction h inction risk - - .
\E'txuirl\;l\:r:n::“?;:;sgelsso! mammals, birds, reptiles, amphibians and conifers are threatened with I?s::n‘: aer:alsl,“r(nt.:r:'n:.:\lssam safe for now but are considered extremely sensitive to future WI t h O ut exce e d I n g b I O S p h e re
immediate extinction unless there is urgent action to save them. The dots show the locations of human impact .
capacity

* Between 1975 and 2003 only
33 countries decreased foot

Protected or partly protected areas @ Unprotected areas

L. e prints: HIC increase
x P ratio from 1.9 to 3.7
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Cgastricgamlerformance: Material

#'$4.2 trillion plus industry
Employs over 100 million
10% global GDP -




Emissions by Sector

GLOBAL EMISSIONS BY SECTOR

14% 245
8%
18% 145
4% 3% °O°F
Total emissions in 2000: 42 GECOse
M Waste Other energy related
M industry Power M Transport

M Euildings Il Agriculture | Land use

SOURCE: Stern Review
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Annual Greenhouse Gas Emissions by Sector

Industrial
processes

16.8%
Power stations
21.3%

Transportation fuels
14.0% Waste disposal
and treatment

3.4%

Agricultural o
byproducts 12.5%

Land use and
10,
10.0% iomass burning

Fossil fuel retrieval, 10.3% Residential, commercial,

0,
processing, and distribution 11.3% and other sources
20.6% 29.5% 40.0% 62.0%
1.1%
8.4% 4.8% 1,5%?
2.3%
19.2% 9.1% N, 66% 59%
12.9% 296% 419 26.0%
Carbon Dioxide Methane Nitrous Oxide
(72% of total) (18% of total) (9% of total)
‘Water Heating
1%
Cooking
1% Other
Space Heating 8%
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Refrigeration
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Office Equipment .

Lighting
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Construction Performance: Governance




‘Our Common Future

Gro Harlem Brundtland
Report 1987

“Development that meets the
needs of the present without
compromising the ability of
future generations to meet
their own needs”

‘Earthrise’, Apollo 8,
Dec 24,1968




A Key Concepts
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Needs:

* Essential needs of the world’s poor.
Could also include Maslow’s needs

Limitations

. ‘e Imposed by the state of technology

and social organisation on the
environment’s ability

Responsibility
®* The environment is held as a proxy
for social equity between
generations A

Transformation ;"

® Sustainabilit isl.'p o-development
providing that it “involves a
progressive transfarmation of &)
economy

Ecological Capital
* Impact of de
quality of




Throughout history
engineering has
driven the advance
of civilisation

Applying the rules
of reason, the
findings of science,
the aesthetics of

art, and the spark of
creative imagination,
engineers will

) continue

f i | the tradition of
e b | | Sy TS forging a better
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Required delivery
paradigm

* Smart

* Efficient

* Effective

* High-performance
* Sustainable

* Knowledge-based &
technology-driven

* Skilled
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Introduction and Background

|:| NATIONALGEOGRAPHIC.COM

* “First, our approach to infrastructure must focus not just on
economic growth or human growth, it must also focus on smart
growth. That is growth that is economically sound,
environmentally friendly, socially acceptable, locally desirable
and most important, growth that makes a real difference in the

lives of poor people” Wolfowitz, World Bank 2006. 2
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s Displaced
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The building as tree, and city as forest

| FORM AND
FUNCTION

| TREETOPS

[soIL AND
| GREEN

[ BUILDING
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Engineering integrated transportation
systems
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Yona Friedman
‘Open Infra-structural Approach’

Fix service positions

Industrialised manufactured
modular compon



Sustainable Infrastruc “ﬁ‘"
Definition

* A process of change in
which the:
* Exploitation of resources;
* Direction of investments;

* QOrientation of technological
development; and

* Institutional change

are all in harmony and
enhance both current and
future potential to meet
human needs and
aspirations

Slide 24 © CSIR 2006




'-_ | *I. T

F i : l e W .
1 R e 1—'—11*. Pr— L ITL _.'_1 nl}(!- AN| €
; FI“I: F"].r - = |.:l

et

S\ SRS EINS TN g TS
_.;.!:'h - m&hté‘“ﬁﬁﬂs{con‘trﬁu‘tq]t@“, S L 'ﬁ:
- 'f."_Pﬂ"/efty al;l_evl rm ..{__F_ ."ﬁ;‘{'“:- :...""'l...:l. --.._.-.:..,:?";.".;"" -h"ﬁt.,:’;..‘,.-r
; “Community.upl fj TR h'_"*-...“,e N

cial coﬁeéion

%Lu:ﬁ____-__‘.‘: II:'I'!..:-_ ".::L _".'--.;.._ - - I’d’;/t"’/
PN

F % eal Y, safe and upﬂﬁlng "wdrlglng efivironment
» _'__J_--- istrib ing the costs and'beneflts EW
ﬁlﬂlls de Iopnpeni‘ and tran‘sfer %
. " "Ed Mazria “We are, the" problém and-we aré the solution” West

Coas,’i Green,\San Francisco, Sept28, 2007

Masdar: Norman Foster (2008)



Conclusion

e 21stC, post-Modern epoch,
IS a turning point for
humanity.

* QOld environmental
management theories and
practices have no ongoing
value

* Sustainability seeks balance
between people/planet

* Development must improve
quality of life
* ‘Do least harm’ not good
enough

GIR
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“That depends a gt
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Thank You
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