Global warming, running out of oll, catastrophe looms?
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60,000 years ago:
1000? people out of Africa

10,000 years ago: end of the last ice a
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Fossil fuels coal, oil and gas
with high carbon contents
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88% of the world's energy neec
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Burning of Huge cMISsions 9 Global Climate
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Human civilisation is built on two pillars:
1. Stable climate
2. Cheap energy from fossil fuels
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Three factors are threatening this basis

EAP 1

2. Depleting reserves of chea

fossil fuels- coal, oil and gas 3. Climate change
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Three factors are threatening this basis
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1. Demandsof bufgeoning
world population for cheap
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For 10,000 years Earth seemed unimaginably large

_« Vast frontiers of land and ocean offered seemingly infinite resourc
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Populatron surged
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Todays economic model is based on false assumptrons
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Millions
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UN (2004 projections
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Three factors are threatening this basis
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2. Depleting reserves of cheay
fossil fuels- coal, oil and gas

., -




World primary energy reserves

Reserves | * At 2008

0
/0 (years) * consumption rates

Source

Oll
Coal
Gas Reserves = 73 yea

Fossil fuels = 88 ¢

Nuclear 5

Hydro 6 K
Other re_newable 1 ”
(solar,wind, etc.)

Total 100

Sources: BP, US DoE EIA, nuclearinfo.net,-wocléar.org



Conventional oil production peak?
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; Coal 0|I and gas
A More reserves will be found
| A Better technology?
77 A But at what cost’?
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Gt carbon per yea
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Fossil fuel use is a blip in the

greater scheme of history

... but significant
enough to cause
Emissions from burning fossi global warming
fuels are also a blip... and climate chang
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Three factors are threatening this basis
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3. Climate change




Climate
=average weather
over 30 years

| Weather
= what
IS happening today
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Max | Min Subtroplcal
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Average temperature’C

Durban - | 21

Johannesburg 16

World average | 5
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Temperature
change°C
4 1880- 2008

Even if emissions stopped todog »ra
Earth will warm another 0.8C

over the next 100 years
0.7AC + 0.6C = 1.2C|]

il
already committed! |} f' ‘J ll

vTL’ F' |

-4

-'16880 1900 1920 1940 1960 1980

2000




Increase in world average temperaturg'
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By 2100 if emissions
continue unabated

y o) :‘. -

© . World 5°C warmer “!
== A5Omillienyearsago _
== ACrocodilesnear the

= NorthPole — .

‘ADisruption!

e e
Y



Atnca S an dlty

__; Semi-and

| Dry subhumid
7] Moist subhumid
Bl Humid NAMIBIA - ?"

Areas at most risk -.( | zmgAawe
. from climate change SOUI‘HO/ -
| AFRICA A/ BOTSWANA

N Sowrces: Grid-Arendal Columbia

& Untversity; The Fromomist =




- O - 20 Days when both soil moistu
| 1 40-60 ERLRCEINIEIENIEEEIE '~
] 60 - 80

| BTl favourable for plant growth ’

g 100 - 120 — ¢ -

| , Pt
1120 - 140 | 0 -0 e >
Good 140 - 160 [ o
Nr—
By : Ulu

| < el i E1n v
E \.\ & Pmb
| ) ®

30°S v

\_“\ ”/
A _z//
"'\i ’
1 >
Bsh -
e -
‘}C‘)‘: ( e -
‘ 4= oy R
o AP, SN > 3 LB

1
— .




T

Days when both soil moistu

g TP — » » . v

3 20 - 40

| OOl and temperature are 2

| 60 - 80 Ptg
el favourable for plant growth .

] 100 - 120 L st
. 120 - 140 //—‘\w- _,."fﬂ* Jnk;ta ©

Good 140 - 160 | >
L ——
o Similar in 7
- L
-"'{\i Kim the East ®
A s ® E;fn
| \ P:nb /.-'
-30 ﬂ*\ _ /
E < Drying up /
; Q In the West o
- \
| I o
Y, Bsh -
\ 2 e
\\C?} : = . .
R L oo e
LR R vl ; . 30°E




People will feel many of the effects of climate change through wate

A Many areas will dry up T

A Increased evaporatiowill cause - ﬂ,}‘
droughts, even with more rainfall ' 4

A The rain will fall in different places ., 42




A Muchofitis arid orsemiarid [ average rainfall

A Subjectto droughts andfloods. [aSRASLEREI Ry
A South Africa = 520 mm

Evensmall variations in rainfall or temperatures wiltress the
environment.




The way forward e

1. Reduce 2. Move away 3. Put a price o
energy from fossil fuel carbon
consumption to clean energ emissions
sources
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There is no single Big Solution

.~  The overall solution is a set aftions

. asUsual *
A / Solar & wind

Land use
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Lifestyle: cut energy use
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Business Lifestyle
as Usual
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Lifestyle: cut energy use

European Union
~ Car emissions g G@&m

South Africa:
A Carbortax from Seg2010 for cars
> 120 g/km
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Energy efficiency
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Nuclear
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Creamer Media’s

ENG'NEER'NG NEws Online

South Africa eyes multiple nuclear power plants

By: Reuters
Published: 23 Feb 10
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US Nuclear Power Makes Quiet Comeback

Mation - Government
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_ Solar energy
¥ ¢ 3 main variants

1. Solar water
heaters¢ domestic [
and light industrial

HOT WATER OUT COLD WATER OUT
s /
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Solar energy
¢ 3 main variants

2. Concentrating
solar- industrial




o ‘p

Solar energy
¥ ¢ 3 main variants
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3. Solar PV
(photovoltaic)
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< Solar Irradiance

AC Loads




Biomass
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Greenhouse gases other than €O
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Land use
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Fossil fuel use
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Carbon capture & storage
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World annual emissions | 1.5 tons of emissions is equ
tons per person A 7,500 km in an average car, or
20 A Return flight JohannesburgCairo

G 2006 2050

l;' 6.7 1.5

tons tons
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SouthAfrica willbe required by the
International community to play its

Mt COe part in reducing emissions

B
South Africa: - Major disruption to SA's

Business as Usua' economy in achieving this
B reduction: energy& emissions
Intensive industries will suffer 11??‘3
and new mdustrles WI|| thrlve
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The World and SA are entering an era of high energy costs:

Fossil fuels Solar, wind and nuclear
Increasingly expensive: A Require heavy new
A Asthey begin to run out investment
A Carbon taxes
A Carbon capture & storage

~ Costs will drop again in a few decades time?
ct turmoll in the transition period.
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Carbon costs

Taxes

AVehicle emissions new
vehicles from Sef0

ASouth African electricity 2
c/kWh

— ACan expect a lot more

Pricing carbon into products

AEU carbon trading: excess
emissions have to be paid
for

AFlight tickets

Almported products



South Africa:
legislation coming
down the track
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