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Environmental Issues

A Summary

Problem
Human life support systems compromised. Air, water, soil,
fisheries, climate etc.

Direct Cause
1. Depletion of finite resources.
2. Pollution (release of harmful materials, e.g. GHG.)

Key Root Cause
Excessive human consumption.

Key Solution
Reduce consumption.




What is Consumption?

Dictionary
Consume: To expend or destroy by use.
In more general terms:

The flow of materials and energy through society.
Transformation or rearranging of materials and energy.

CONSUMPTION

Environment




History of Energy Consumption

Which graph best represents history of annual global energy
consumption since 19657




Actual History of Global Energy Consumption

Toal Avrual Pimary Bnergy Conaunrption

Source: BP Statistical Review of World Energy

http://www.bp.com/statisticalreview




What is “Reducing Consumption”?

Which trend represents “Reducing Consumption™?




What is “Reducing Consumption”?

e Reducing consumption means consuming LESS than
before,

e not consuming less than some hypothetical future
scenario.




Growth: Where does it come from?

In order to effectively deal with growth it is useful to know how it
arises.

Toal Avnual Primary Energy Gonsunrption




Cause of Consumption Growth

Consumption growth arises from increasing demand.

Increasing demand arises from the creation of new points of

consumption.

Examples of new points of consumption.
Additional
* houses, appliances, heaters, aircons,
» vehicles, buses, aircraft, trains,
e industry, factories

etc.




Cause of Consumption Growth

Energy Information Administration:

world energy consumption
Is projected to continue increasing strongly as a result of
robust economic growth and expanding populations

EIA - International Energy Outlook 2008-World Energy Demand and Economic
Outlook




Cause of Consumption Growth

International Energy Agency:

More than two thirds of the growth in
world energy use will come from the developing countries,
where economic and population growth are highest

WORLD ENERGY PROSPECTS AND CHALLENGES
Dr Fatih Birol

Chief Economist
International Energy Agency




Cause of Consumption Growth

Australian Bureau of Statistics:

Increased household energy use is predominantly the result of
population growth, and an associated increase in the number of

dwellings needing energy for power and heating.

.Despite new homes becoming more energy efficient,
Australians are using more energy per person in the home.

4102.0 - Australian Social Trends, 2006

Australian Bureau of Statistics




Cause of Consumption Growth

Australian Bureau of Agricultural and Resource
Economics:

forward

Global demand for energy continues to rise,
driven by robust economic and population

g I’OWth . Fossil fuels will continue to play an ongoing major role in meeting global energy

demand unless alternative and advanced technologies take their place in the future. «..

Economic impact of climate change policy: the role of
technology and economic instruments
abare research report 06.7 July 2006




Cause of Consumption Growth

Australian Bureau of Agricultural and Resource
Economics:

population growth

Population growth is an important determinant
of greenhouse gas emissions through its
relationship to economic growth and energy
CONSUMPLION. world population is expected to grow by approximately 0.93 per

cent a year to 2030, to reach 8.08 billion . ...

Economic impact of climate change policy: the role of
technology and economic instruments
abare research report 06.7 July 2006




Inconvenient But True

Economic growth is the increase in the production of goods and
services. Therefore, (not strictly but in general):

Economic Growth

equals

Consumption Growth




Consumption Growth

Consumption growth arises from:
1. Population Growth

2. Economic Growth




A Well-Known Environmental Campaign

Here are 10 sin

year by

Check your tires

Use less hot water
sk
in o e

lot of packaging

a arbon

rn off electronic devices
Encourage your friends to see An Inconvenient Truth

in theaters this summer

for group ticket sales please call
(866) 397-6339




A Representative Policy Agenda
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This briefing outlines a suite of policies developed by Australia's
emvironment groups to aveid dangerous climate change. The

hey to achieving this will be for Australia to legislate a national
greenhouse gas reduction target of at least 30% below 1990
levels by 2020, and to set a long term reduction target of at least
80% by 2050,

Toward this end, the measures outlinad below constitute the
minimum response required to protect Australia from dange ous
climate change and safeguard the future of our children and
future generations.

Immediate action is needed today 1o stabilise global emissions.
This can be achieved by participating as a Kyoto signatory and
working to accelerate international emission reductions. As Kyoto
requires each country to address its own GHG emissions, it i
incurmbent upon Australia 1o reduce its cwn domestic emissions,
as a part of that global solution.

Nuclear reactors are too slow, too diry, too dangerous and too
costly to play a role in Australia’s energy future and to constitute
amy kind of credible response to climate changs.

The 2020 1arget is about implemanting solutions that are
currantly available. They include measures to cap emissions,
support energy efficiancy, set a target for clean and renewable

Inits Fourth Assessment Report, the IPCCwas ung
is causing climate change. There is general conse
governments and ervironment grou ps that aveidi
change means keeping warming as far below 200
st to take the lead by committing to reduce its o
20% below 1990 levels by 2020- and to 0% if i
Fallew suit.

In order to have a good chance of acoiding danges
global emissions must peak inthe next 10-15 ve ars
50% by 2050 (compared with 1990 levelsh and pr

Deweloped countries like Ausiralia hawe contribu e
change problem. Australia has one of the highest
climate change pol lution in the world and develof
the greatest economic capacity te make the chang|
developed country, Audralia's emisson reduction
greater than the global average.

Using a framework of historical responsibility, cap
per capita equity, the emission reduction pathway|
dangerous climate change have been identi fied ag
and at least 800 by 2050 for developed countries|

I Australia must reduce its emissions by at least
by 2020, and at least 80% by 2050,

2. Show international leadership
Kyoto Protocol

Ratify the Kyoto Protocol

Ratification of the Kyoto Protocolis an essential fi
Gowernment thatis serious abouttackling climate
ratifies Kyoto, we cannot expect less-developed ool
effart. The Kyoto Protocal is the primary internatinl
change andwas designed to bring all countries o
obligations to reduce greenhouse gases.

At the B97 Kyoto climate negoliations Australia w
concession, becoming ane of only three industrial
to continue increasing greenhouss gas emissions.
commitment period, 2013 ko 20, Ausiralia must 3
target to put us on the right rack for the necessar
red uctions to avoid dangerous climate change.

Trade in carbon credits under clean development
almost 530 billion in 2006 Australian com panies
from this market because Ausiralia has not ratified

W Ratify the Kyoto Protocol and engage corstructi
fora post 2012 commitment period.

“Ratification of the Kyoto Protocol ig

step for any Australian Governmen
about tack limate change.”




Basic Recipe for Saving the Environment: Energy

1. Reduce Consumption.
How?
 Improve efficiencies

 Reduce individual consumption

2. Embrace Renewable (or ‘clean’) Energy

If enough people follow the recipe, will it work?




What is “Improving Efficiency”?

Efficiency is the ratio of the work done to the energy
used.

Improving efficiency is doing the SAME WITH
LESS.

Improving efficiency is NOT about DOING
LESS.




What is “Improving Efficiency”?

Heating Water
Heat 10 litres of water from 20°C to 60°C.
Work done: 1,673,600 joules (465 watt-hours)
Energy used: 2,092,000 joules
Efficiency: 80%
Maximum opportunity: 418,400 joules

No amount of technology will do better than that
next 20%.




History of Energy Consumption Efficiencies

Which statement best represents change in energy
consumption efficiencies over the last 45 years?

Dramatically improved.
Stayed the same.

Dramatically worse.




History of Energy Consumption Efficiencies

Energy consumption efficiency has been improving, yet...

Total Energy Consumption in Australia

6 000.0
5 000.0
4 000.0
= 3000.0
2 000.0
1000.0

0.0




History of Energy Efficiencies
Australian Bureau of Statistics:

Increased household energy use is predominantly the result of
population growth, and an associated increase in the number of

dwellings needing energy for power and heating.

.Despite new homes becoming more energy eﬁicient,J
Australians are using more energy per person in the home.

4102.0 - Australian Social Trends, 2006

Australian Bureau of Statistics




Efficiency Improvements?




Fruitcake Recipe

1 pound unsalted butter

2 1/4 cups granulated sugar
8 large eggs

4 cups flour

2 teaspoons baking powder
1/4 tsp ground cinnamon
1/4 tsp salt

1/8 tsp grated nutmeg

What's wrong with this picture?




What If?

What if key environmental strategies are fatally
flawed?

What if there are critical ingredients missing?

What if the widely accepted strategies are futile?

What if?




Population Growth in Australia

Population of Australia

25,000,000

20,000,000

15,000,000

10,000,000

5,000,000

Source: Australian Bureau of Statistics




Energy Consumption Growth in Australia

Total Energy Consumption in Australia

Source: Australian Bureau of Statistics




Hypothetical Energy Consumption Scenario

Energy and Population Scenario -- Normalised

+ Ongoing

/Declining Per Capita

Consumption

Is this good or bad?




Per-Capita Consumption

Low Per-Capita Consumption
o [ELS

Low Standard of Living (e.g. third world)

Reducing Per-Capita Consumption

ultimately equals

Reducing Standard of Living

(...This is also inconvenient.)




Per-Capita Consumption

Strategy
* Reduce per-capita consumption.

e Continuously reduce living standards.

Is this what we want for our descendents?




Global Population Growth

Global population is growing by

1.5 million people

every week!

Every week an extra 1.5 million people need food, water,
sanitation, energy, space, transport, etc.




Global Population Growth

The World Bank

Population
growth has been one of the major driving forces behind
increasing carbon dioxide emissions worldwide over the last
two decades.

Population Growth and Global Carbon Dioxide Emissions
Anging Shi

Development Research Group

The World Bank




Very High in Historical Terms

Average population growth from 2 individuals to 6.6
billion.

1.1%.

0.036%
_ \

Average If Average if Approx. 2008
human history human history population
= 6,000 years = 60,000 years growth rate




Very High in Future Terms

1.1 percent population growth over 2000 years:

More water in humans than all the water in the

(This isn’t going to happen.)




Per-Capita Consumption Reduction

The environment doesn’t do per-capita calculations.

It only ‘knows’ about the total.




Reducing Energy Consumption

« With increasing demand, efficiency improvements won'’t work.

« With increasing population, reducing per-capita consumption on
an ongoing basis is not a comforting prospect.

1. Reduce Consumption.
How?
 Improve efficiencies

 Reduce individual consumption

2. Embrace Renewable (or ‘clean’) Energy




What About Renewable Energy?

Energy consumption growth
Australia — typically 2 percent
The world as a whole — typically 2 percent

and forecast to continue growing at 2 percent
average for the next few decades.

Take a 2 percent walk into the future...




Ramping Aust. MRET to 15% by 2020

Ramping MRET to 15% by 2020 on 2% total growth

B Non Renewables @ Renewables O As Usual

1.0)

Consumption (2008

(MRET: Minimum Renewable Energy Target)




Ramping Aust. MRET to 15% by 2020

Non-renewable
g consumption
deferred by six years

Ramping MRET to 15%
2.0

Non-renewable never
reduces

bnewables O As Usual I
- ' ||

=1

Consumption (2008

12 14 16 18 20 22 24 26 28 30 32 34 36 38
Year

(MRET: Minimum Renewable Energy Target)



Ramping MRET from 8% to 25% Instantly

Tomorrow 10 years time @
2% growth




What About 100 Percent Renewable Energy?

“ 6 percent of the Sahara Desert could supply thdavho
world with energy.

Take a theoretical 2 percent walk into the future.
With 2 percent per annum demand growth:
After 140 years the entire Sahara Is required.
After 175 years 2 Sahara Deserts are required.

After 245 years 8 Sahara Deserts are required.




A 2 Percent Walk Into The Future

At 2 percent energy consumption growth,
after around 200 to 500 years

global energy demand Is greater than

all the possible renewable energy In the
entire world.




A 2 Percent Walk Into The Future

What about nuclear power?

At 2 percent demand growth
the cumulative energy requirements

over 1000 years equate to

24 billion times present annual
consumption!

(This isn’t going to happen either.)




What About Technology Breakthroughs?

(e.g. fusion power)

Expecting technology breakthroughs to

somehow resolve environmental issues is like a
retirement plan based on winning the lottery:
It’s a risky proposition.




Exponential Growth Is

Totally Dominating
and

Unsustainable




Growth-ignoring strategies
only POSTPONE

the problem.
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A Representative Policy Agenda

Australia's environment groups:

—
| & FJI I

This briefing outlines a suite of policies developed by Australia's
emvironmant groups to avoid dangerous climate change. The

hay to achisving this will be for Australia to lagislate a national
greenhouse gas reduction target of at least 30% below 1390
levels by 2020, and to set a long term reduction target of at least
80% by 2050,

Toward this end, the measures outlinad below constitute the
minimum response required to protect Australia from dangemus
climate change and safeguard the future of our children and
future generaticns.

Immediate action is needed today to stabilise global emissions,
This can be achieved by participating as a Kyoto signatory and
working to accelerate intermational emission reductions. As Kyoto
requires each country to address its own GHG emissions, it is
incymbent upon Australia 1o raduce its own domestic emissions,
as a part of that global solution.

Nuclear reactors are too slow, too dirty, too dangerous and too
costly to play a mole in Australia’s enargy future and to constitute
amy kind of credible response to climate change.

The 2020 target is about implemanting solutions that are
currently available. They include maasures to cap emissions,
support energy efficiency, set a target for clean and renewable

In its Fourth Assessment Report, the IPCCwas ung
is causing climate change. There is general consel
governments and ervironment groups that avoidi
change means keeping warming as far below 20C
sef to fa ke the lead by com mitting to reduce its o
20% below 1990 levels by 2020- and to 30%
Follow suit.

In order to have a good chance of aveiding danges
global emissions must peak in the next 10-15 yea s
50% by 2050 {compared with 1990 levels) and pro

Developed countries | ike Australia have contribu te
change problem. Australia has one of the highest
climate change pollution in the wodd and develog
the greatest economic capacity te make the chang|
developed country, Audralia's emisson reduction
greater than the global average.

Using a framewark of historical respansibility, cap|
per capita equity, the emission reduc ion pathway|
dangerous climate change have been identified ag
and at least 80% by 2050 for developed count ries|

B Australia must red uce its emissions by at least
by 2020, and at laast 80% by 2050.

2. Show international leadership
Kyoto Protocol

Raiy the Kyoto Protocol

Fatification of the Kycto Protocol is an essential fi
Government thatis serious abouttackling climate
ratifies Kyote, we cannct ecpect |ess-developed cof
effart. The Kyoto Protocol is the primary internatiol
change andw as designed to bring all countries o

obligations to red uce greenhouss gases,

&t the Bo7 Kyoto climate negotiations Australia w
concession, becorning ane of only three indust rial
ta continue incread ng greenhouss gas emissions.
commitment period, 2013 to 20/, Busiralia must 3
target to put us on the right track for the necessar
reductions to avoid dangerous ate change.

Trade in carbon credits under clean development
alrmost 530 billion in 2006 Australian com panies
from this market because Ausiralia has notratified

B Ratify the Kyoto Protocol and engage corstruct;
fior a post 2012 commitment period.

“Ratification of the Kyoro Protoco

step for any Australian Governm en
about tacklil limate change.”




A Representative Policy Agenda

Stabilise total energy consumption by 2010 and achieve 1.5%
annual reductions to 2020 through world's best energy efficiency
standards fc)?r appliances, buildings, vehicles and industrial

equipment. -

Australian environment groups: Climate Change Policy Agenda

Would the strategy (improve efficiencies),
achieve the objective (stabilise consumption)?

Are critical ingredients missing?




The Base Case

How much electricity is being consumed in this picture?

How much GHG is being emitted as a result of consumption?




Constructing New ‘Green’ Houses

Has consumption increased or decreased?




The Base Case

The base case that the environment is accounting
against is not an inefficient new house.

The base case Is what was there before: Nothing




A Representative Policy Agenda

Stabilise total energy consumption by 2010 and achieve 1.5%
annual reductions to 2020 through world's best energy efficiency
standards for appliances, buildings, vehicles and industrial
equipment.

“Solar hot water (or systems with equivalent energ
consumption) should be made compulsory for a @

homeS bU”t after 2008 Minimum energy performance standards for household

appliances and equipment should also be extended and strengthened. ...”

How much energy was being consumed by the vacant
land?

(No suggestion is made that the new houses themselves
might in fact be the problem — not the solution.)




A Representative Policy Agenda

* Population growth?

 Growth in number of houses, appliances,
buildings, vehicles, industrial equipment?

What happens after all possible efficiency
opportunities have been fully exploited?

What happens after 2020 while population
continues to grow and new points of
consumption continue to be created?




Constructing New ‘Green’ Houses




Popular Strategies

In the interests of “saving the planet”, in one
suburb families are being asked to invest in
energy-efficient lights and appliances, adjust
the thermostat and use less water.

All the while down the road a field is being
subdivided and will soon have many lights,
heaters, air conditioners and bathrooms where
previously there were none.

This doesn't add up.




The Drivers of Consumption Growth

Increased household energy use is predominantly the result of
population growth, and an associated increase in the number of
dwellings needing energy for power and heating.

Despite new homes becoming more energy efficient,
Australians are using more energy per person in the home.

forward

4102.0 - Australian Social Trends. 20 Global demand for energy continues to rise, driven by robust
Australian Bureau of Statistics economic and pOpUlation grOWth. Fossil fuels will continue to play an ongoing major role in

meeting global energy demand unless alternative and advanced technologies take their place in the future. ...

Economic impact of climate change policy: the role of technology and economic
instruments
population growth abare research report 06.7 July 2006

Population growth is an important determinant ot greenhouse gas
emissions through its relationship to economic growth and energy

consum ptlon. World population is expected to grow by approximately 0.93 per
cent a year to 2030, to reach 8.08 bhillion . ...

Economic impact of climate change policy: the role of technology and economic instruments
abare research report 06.7 July 2006




Popular Strategies for Reducing Consumption

VVant to do something to help stop global warming?
Here are 10 simple things you can do and how much carbon dioxide you'll save doing them

Change a light
Replacing one reguiar light bulb with a compact fluorescent light bult will save 150 paunds of carbon dioxide a year.

Drive less

Wallc bike, carpool or take mass transit more o You'll save one pound of carbon dioxide for every mile you don't drive!

Recycle more
Tou savie 1,400 pounds of carbon dioxide per year by recycling just half of your household waste.
Check your tires
Keeping your tires inflated properly can improve gas mileage by more than 3%.
Every gallon of gasoline saved keeps 20 pounds of carbon dioxide out of the atmosphere!
Use less hot water
s 7 lot of energy to heat water, Lise less hot water by installing a low flow showerhead
(350 pounds of CO2 saved per year) and washing your clothes in cold or warm water {500 pounds saved per year).
Avoid products with a lot of packaging
“fou can save |, 200 pounds of carbon dioxide If you cut down your garbage by 1 0%,
Adjust your thermostat
Moving your thermeszat just 2 degress in winter and up 2 degrees in summer
You could save about 2,000 pounds of carbon dioxide a year with this simple adjustment
Plant a tree
A single tree will absorb ane ton arbon dioxide over its fifetime.
Turn off electronic devices
wirning off your welevizion, DYD player, stereo, and computer when you're

not using them will save you thousands of pounds of carben dicxide a year
Spread the word! Encourage your friends to see An Inconvenient Truth

an truth
in theaters this summer

for group ticket sales please call
(866) 397-6339

Stabilise total energy consumption by 2010 and achieve 1.5%
annual reductions to 2020 through world's best energy efficiency
standards for appliances, buildings, vehicles and industrial
equipment.

Energy efficiency is one of the quickest and cheapest ways to cut
greenhouse pollution. This makes improved energy efficiency an essential
component of any plan to cut greenhouse pollution by 30% by 2020.

A major energy efficiency push will reap significant economic and
productivity benefits for Australia.

In order to make significant improvements in energy efficiency, we will
need a policy focus on household building standards, commercial building
standards, industrial operations, transport and investing in a smart energy
future.

Solar hot water (or systems with equivalent energy consumption) should
be made compulsory for all new homes built after 2008. Minimum
energy performance standards for househeld appliances and equipment
should also be extended and strengthened. The least efficient appliances
should be banned from sale, and plans for improved standards should
be fast tracked and introduced by 2010 at the latest. The Building Code
of Australia should ensure that the design of homes is substantially
strengthened beyond 5 Star, reducing the need for air-conditioning.

Heating, ventilation and air-conditioning (HVAC) services account for
84% of greenhouse gas emissions from commercial buildings. Poor
design, commissioning and operation of these services mean that most
commercial buildings use twice the energy they need. Co-generation
and chilled beam technology could be used more widely in Australian
buildings and become standard where practical by 2010.

Maore broadly, the energy efficiency opportunities audit program should
be extended to require all companies that consume more than 7,000
gigajoules per year to audit their energy use and implement all energy
saving options.

Furthermore, setting up a National Energy Savings Fund to invest in energy
savings projects and services should be a priority. Funds should be raised
from either a carbon charge or the auctioning of permits under a national
emissions trading scheme. The fund should provide at least $250 million/
year between 2008 and 2012. This would effectively match the existing
NSW Energy Savings Fund at a national level. A program to energy retrofit
5% of Australian homes annually, beginning with low-income households
should be a key priority for the new fund.




Do the strategies match the facts?

Consumption Growth

Drivers

- Population growth
- Economic growth

More points of
consumption

Popular Consumption
Reduction Strategies

- Increase efficiencies

- Reduce per-capita
consumption




Popular Strategies

Popular environmental strategies invariably
ignore the problem of growth.

No mention is made In action plans of dealing
with:

e Population growth

e Increase in the number of new points of
consumption (i.e. new houses, appliances,
buildings, vehicles etc.)




Environmental Issues

Any plan of action which fails to address the infinite
problem of continuous growth is doomed to failure and is
only postponing the inevitable.

Like trying to make a fruitcake without fruit mix, it
just won'’t work.




Dealing With Consumption

If consumption is a problem, then consumption can’t be
reduced unless the growth of consumption is first dealt
with.

Taa Anud Prinary Energy Consunpption







Essential Ingredients?

The essential ingredients in managing consumption are:

1. Reduce population growth. (Taboo?)

2. Reduce development growth. (Sacrosanct?)

This is inconvenient, but inescapable.




Summary

1. Consumption growth is driven by
e population growth and

e economic growth / affluence

2. Popular environmental action strategies invariably
Ignore that fact.

3. Attempting to reduce human consumption without
addressing these factors Is ultimately futile.




Conclusions

Total Consumption by Society:

Consume MORE
or

Consume LESS

Either way, basic realities must be faced.




Conclusions

This is not about:
how to solve environmental issues;
defining environmental issues;
iIdeology;

morality.

This is about having a reliable map of reality.




What To Do Next?

Don’t be misled by growth-ignoring strategies
and conjuring tricks.

Don’t be fooled into polishing the furniture while
the house burns down.

Learn all about exponential growth.

Learn about the concept of a Steady State
Economy




Remember




Lastly: What Iif society gets this wrong?




Hold On To Your Hats Folks!







