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Inter-government Panel
on Climate Change (IPCC)

Established in 1988 by:
• UNEP (United Nations Environment Program)
• WMO (World Meteorological Organisation)

Assess on a comprehensive, objective, open 
& transparent basis the scientific, technical & 
socio-economic information relevant to climate 
change, its potential impact and options for 
adaptation and mitigation



2007 Report

• 4th major report since inception

• Authored by world-leading scientists ,
moderated by a much larger group of
experts & policy makers

• Deliberately conservative view that
probably understates the problem



Global mean surface temperature :
• up 0.74oC in last 100 years
• up 1.1 - 6.4oC by 2100

Sea level rise:
• 18-58 cm by 2100
• 4-6 m due to decline of Greenland

ice sheet beyond 2100 

May 2007

The Planet is Getting Hotter!



Impact of rising sea levels

5m
20m
80m

Image courtesy Dr. John Clark, CSIRO (Tasmania)Image courtesy Dr. John Clark, CSIRO (Tasmania)



A 5m rise in sea 
level looks a whole 
lot worse close up!

A 5m rise in sea 
level looks a whole 
lot worse close up!

Google Earth with 5m innundation overlay generated from
https://www.cresis.ku.edu/research/data/sea_level_rise/google_earth_links.html

Google Earth with 5m innundation overlay generated from
https://www.cresis.ku.edu/research/data/sea_level_rise/google_earth_links.html



The Cause?

>90% certainty that it is caused
by increasing greenhouse gas
concentration due to human 

activities … in particular, burning 
fossil fuels and de-forestation
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2005
(actual):
380 PPM

2050
(predicted):
480-580 PPM
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For the last 
400,000 yrs 
CO2 levels 

have varied 
between 

180 & 300 
PPM Modern Mechanics & Inventions, 1932



Raw data from http://cdiac.ornl.gov/ftp/ndp030/global.1751_2004.emsRaw data from http://cdiac.ornl.gov/ftp/ndp030/global.1751_2004.ems
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We are destroying the world's 
precious ancient forests like 

never before.  An area of natural 
forest the size of a soccer pitch 
is cut down every two seconds. 

A quarter of the forest lost over 
the last 10,000 years has been 
destroyed in the last 30 years.  



Plant and animal species extinction is 
occurring 1,000 times faster today than it 

was in prehuman times – and this will  
increase to 10,000 times faster by 2050.

Plant and animal species extinction is 
occurring 1,000 times faster today than it 

was in prehuman times – and this will  
increase to 10,000 times faster by 2050.

Forest Loss means Biodiversity LossForest Loss means Biodiversity Loss



1°C 2°C 5°C4°C3°C
Global temperature change (relative to pre-industri al)

0°C

Rising sea levels
threatens major cities

Significant decreases in water 
availability in many areas, including 
Mediterranean and Southern AfricaSmall mountain glaciers 

disappear – water supplies 
threatened in several areas

Rising number of species face extinction

Extensive Damage
to Coral Reefs

Increasingly intense storms, forest fires,
droughts, flooding and heat waves

Falling crop yields in many areas,
particularly developing regions 

Falling yields in many 
developed regions

Possible rising yields in
some high latitude regions

Stern report (2006)Stern report (2006)

Food

Water

Ecosystems

Extreme
Weather
Events

Increasing risk of dangerous feedbacks and 
abrupt, large-scale shifts in the climate system

Risk of abrupt
and irreversible
changes



More damaging cyclones & hurricanes

Image Science and Analysis Laboratory, NASA-Johnson Space Center



More frequent flooding at high latitudes
and in some wet tropical areas



More frequent
severe heat waves

Less water availability in
dry regions at mid-latitudes,
increasing drought



The livelihood, water resources & food 
security of hundreds of millions are 
under threat!

The livelihood, water resources & food 
security of hundreds of millions are 
under threat!

“Combine the increase in oil prices and … food
prices … you have the elements of a very serious
social crisis in the future“

“Combine the increase in oil prices and … food
prices … you have the elements of a very serious
social crisis in the future“

· Global food reserves
at 30-year low

· Grain to feed the planet
for 57 days

· 18% food price inflation 
in China in 2007

· Oil US$145/barrel
in 2008

Jaques Diouf - Head of UN FAO



Real Scary: Positive Feedback Loops!

Melt-water 
lubricates the slide 
of glaciers into the 
ocean

As ice-caps melt,
darker surfaces 
absorb more of the 
sun’s heat

Warming oceans
melt the ice shelves 
that block flow of 
ice into the ocean

Risk?  Ocean currents 
grind to a halt, oceans 
stagnate & turn acidic

Risk?  Ocean currents 
grind to a halt, oceans 
stagnate & turn acidic



What sort of a future
are we handing over to

our children and their children?

What sort of a future
are we handing over to

our children and their children?

Grandchildren proudly produced by Robin Eckermann & familyGrandchildren proudly produced by Robin Eckermann & family



… there’s a cliff somewhere ahead 
... you’re driving in the fog
... your vehicle has poor brakes
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But is it proven?



IPCC RecommendationsIPCC Recommendations

• URGENT ACTION is needed to avoid
catastrophic outcomes

• Lifestyle & behaviour changes

• Application of technology 

• Political will & effective policies
(including carbon price signals)

• Best outcomes rely on CO2 emissions
peaking by 2015

• URGENT ACTION is needed to avoid
catastrophic outcomes

• Lifestyle & behaviour changes

• Application of technology 

• Political will & effective policies
(including carbon price signals)

• Best outcomes rely on CO2 emissions
peaking by 2015



Thomas
Edison
1847-1931

Alexander
Graham

Bell
1847-1922



Electricity Supply
(a long-established
& stable business)

Looming challenges , like:
• ageing workforce
• rising energy costs
• environmental concerns 



GHG Emissions in Australia

2005:
~559m tonnes
CO2 emissions

28 tonnes
per capita

Electricity usage
represents ~35%

EPRI: 13-25%
GHG reduction

with Smart Grids



But what is a Smart Grid?

“A modernisation of the electricity 
distribution grid through the use of 
advanced sensor, communication, 

control and information technologies”
(US Department of Energy)

… but as with the term “broadband”, 
there  is no singular, agreed 

definition of exactly what this entails



~100 million-fold
increase!

1965: Gordon Moore 
predicted a doubling
of silicon densities

every 24 months

2009: Moore’s Law is 
still holding & computer
power doubles every

18-24 months



Human

Equivalent
Brain
Power

Bacterium

Nematode
Worm

Spider

Lizard

Mouse

Monkey

1900           1920           1940            1960           1980            2000           2020

1

1000

Million

1
Billion

1
Million

1
1000

UNIVAC1

IBM 650
IBM 1620

IBM704

IBM7090

IBM 360/5
IBM 7040

DEC PDP10 VAX 11/750
CDC7600
DG NOVA

Apple2

VAX 11/780

Sun3

IBM PC

MAC II

IBM PS2/90

PowerMac 8100/80
Gateway G6-200

MIPS (millions
of instructions
per second)

per $US1,000

Year

Colossus
ENIAC

Zuse-1

Monroe
Calculator

Burroughs
Class 16

IBM Tabulator

Source: Hans Moravec (1997)

Profound
Consequences!



Impact on communications
(downloading a 2 hr DVD-quality movie = 4.7 GB)

1980: dialup @300 bps
1995: dialup @50 kbps
2000: ADSL @256 kbps
2007: FTTH @100 Mbps

= 4 years
= 8.7 days
= 41 hours
= 6.2 minutes



1989 BMW 535i
3.4 litres
155 kW

0-100 km/h in 8.6s 
12.3 l/100km

2007 BMW 525i
2.5 litres
160 kW

0-100 km/h in 7.9s
9.4 l/100km

Smart engine technology (embedded
micro-computers & communications)

accounts for most of the improvement



Smart Grids do much
the same for electricity

supply networks!

Monitor all active elements
Support renewables

Smart appliances
Smooth & moderate demand

Reduce losses
Anticipate problems

Extend asset life
Pinpoint faults



Green
Energy

BIG country
with great
renewable

energy
resources!

Solar, wind
geothermal,
waves etc

Management
challenges!



15 yrs:
1000-fold

increase in
ICT power

Smart
Digital

Appliances

Focus
on Energy

Management

Appliances
are Evolving



Electric

4,600

4,800

462-623+

Annual Energy
Consumption (kWh)

Annual CO 2
Emissions (kg)

Annual 
Operating Cost ($)

Gas

6,400

3,000

301

Solar
+Gas

1,900

1,100

209

Smart
Solar
+Gas

1,150

700

174

Based on Usage
of 200 Litres/day

& Canberra Prices

Using micros and communications:
- learn usage patterns to predict demand
- obtain weather forecasts & energy prices
- anticipate what solar panels will deliver
- optimise supplementary energy usage

* *

* Note that these figures do not take into account distribution losses – highest for electricity

Smart Hot Water System
(Mike Dennis & Haley Jones)



Think of the opportunities
with future appliances like 

plug-in hybrid electric vehicles

Great latitude in the
timing of overnight 
recharging

Potential to pump 
energy back into grid 
during critical peaks



Communications
is one of the keys

Knowing what is going
on – and being able to
assert control over it

Need:
• Connectivity (many forms)
• Standards (like IP addressing)
• Protocols (same language!)



Smart Meters?
Australia’s

policy focus

A key
element

Only one
element!

Best
planned in 

SG context!

Risk of
complacency?



Costs?
~25% higher than AMI alone
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Meters, Modules & Install
Comm. Network
IT Systems
PMO and Implementation

Replacing meters makes up the 
bulk of the cost and represent 
a 15-20 year commitment

Increased investment covers:
• Grid-wide high-bandwidth

low-latency communications
• Embedded advanced sensors
• Future proofing with open IP

network standards.

(Based on US studies using a model originally developed by Booz Allen Hamilton)



Benefits?
~190% higher than AMI alone
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Analysis over 17 years for US utility with 1m meters - NPV assumes 10% per year discount rate

Benefits
enabled by AMI
NPV = $424M

Additional Benefits
enabled only by 

a full Smart 
Grid solution
NPV = $818M

$1,162



Data Network Management
(by way of contrast)

• Real-time monitoring and control
of every active element (switch, 
router, modem etc)

• Visibility of traffic on all routes
• Fault detection & root cause

analysis
• Dynamic rerouting & service

restoration

Achieving operational efficiency, 
service reliability, customer 
satisfaction and better profits



Data Network Management
(flying blind with an AMI equivalent-approach)

Imagine trying to maintain 
service levels in a modern 
telecom network where your 
main insight into network 
operation came from:

(a) customer complaints

(b) gathering half-hourly
traffic data from each
customer’s modem
once-a-day!



Things AMI doesn’t provide

Anticipating faults before failures

Real-time high-capacity comms

Dynamic demand-response

Monitoring all active elements

Supporting real-time management 
of renewables & smart appliances

Extending life of key assets in grid



The risk of rushing into AMI
without a Smart Grid strategy …

The risk of rushing into AMI
without a Smart Grid strategy …

After spending 80% of the cost of
a Smart Grid solution on an AMI 
program, if communications prove 
to be inadequate, you can:

(a)   Replace meters yet again
(and admit a costly error!)

(b)   Be frozen out of full Smart Grid 
modernisation for ~15-20 yrs

(c)   Try and introduce an external 
communications framework

After spending 80% of the cost of
a Smart Grid solution on an AMI 
program, if communications prove 
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modernisation for ~15-20 yrs

(c)   Try and introduce an external 
communications framework



��� � Famously Wrong!

I think there is a world market for maybe 5 compute rs!
Thomas Watson, CEO IBM, 1958

Everything that can be invented has been invented!
Charles Duell, Commissioner US Patent Office, 1899

They couldn’t hit an elephant at this distance!
Gen. John Sedgwick, Union Army, moments before being
felled by a Confederate sharp-shooter from 1000m, 1864

Heavier-than-air flying machines are impossible!
Lord Kelvin, President Royal Society, 1895

640K ought to be enough for anyone!
Bill Gates, Microsoft, 1981

The essential communications requirement for Smart 
Meters is to gather half-hourly readings once-a-day !

National AMI deliberations, 2008



International Standards
(another reason to tread carefully with AMI!)

The technical limitations of PLC and Mesh 
Radio are well documented

Limitations can be overcome by design with
modern, purpose-built chipsets

Iberdrola-led PRIME initiative –
potentially the basis of a major, 
international open standard
• Many millions of meters buying power
• 100,000-meter pilots commencing in mid-2009
• Large-scale deployments from mid-2010



Smart Grid
Australia Lobby

Call for
Government
vision and
leadership

Support
for pilot and

demonstration
projects

Dismantling
of regulatory

barriers



USA
Directions

Listen to
Obama

Read the
Reports

$4.5b in
Stimulus
Spending

Energy
Security &

Independence
Act 2007



Where are we?

Progress
being led

by utilities

Spectrum
of maturity

SGA success
in putting Smart
Grids onto the
Government

agenda



VIC
AMI focus

NSW
Very active

planning
SA

New
interest

QLD
Focus on

communications
foundations

NT
Reliability

as a driver?

WA
?????

Distracted
by NBN?

ACT
Early days

TASTAS



National Broadband Network

Fibre to the Premises

$43 billion investment

Opportunities in:
• Backbone capacity
• Greenfields
• Cost sharing



The best time to
plant a tree is 20 
years ago …

The 2nd-best
time is now!
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for allowing me to share
these thoughts with you!
for allowing me to share
these thoughts with you!


