
May You Live In 
Interesting 

Times!

A n c i e n t  C h i n e s e  c u r s e
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I invited a number of politicians to this grand Rounds lecture. Unfortunately, because Parliament is 
in session, none could come. However I would like to welcome Rick Barker’s out-of-Parliament 
representative, Ms Sophia Shanks. Also, I welcome reporters from HB Today and The Dominion Post 
and Heugh Chapell from National Radio.



End of the World 
Predictions Not New
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In the past it was easy to dismiss these people as cranks/crackpots/nutters. Now the people warning of disaster 
are thousands of scientists in dozens of fields such as biologists, climatologists, marine biologists, systems 
analysts, archaeologists, agriculturalists, ecologists, hydrologists, soil scientists. These scientists are mostly 
conservative and among the best-educated and brightest people in the world. If they are worried so should we be: 
we cannot dismiss what they’re saying as the ravings of a lunatic. 
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The limits are more dynamic than static. Think fish, forests, fresh water, topsoil.
Some resources are non-renewable such as oil, copper, natural phosphate fertiliser (Nauru Island)



Collapse of Past 
Civilisations

Many examples all over the world:

Sumer, Rome, Maya, Easter Island, Angkor 
Thom (Cambodia)

“Each time history repeats itself, the price goes up”

Familiar pattern

Large animals killed off

Population explosion 

Forests cut for agriculture
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I first became aware of the problems our civilisation is facing listening to Ronald Wright’s lecture 
series, A Short History of Progress, 2004 Massey Lectures from the Canadian Broadcasting 
Corporation, replayed on National Radio two Christmases ago.
Jared Diamond has produced a larger, more comprehensive but less readable book: Collapse, How 
Societies Choose to Fail or Succeed



Collapse of Past 
Civilisations ctd

Ecological collapse

Soil fertility, erosion, salinization, water purity

Population collapse (typically 90%)

Survivors linger on or move away

But we are now a global civilisation

There’s nowhere to move away to!
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We are fishing everywhere, damming every river, building roads everywhere, drawing water out of 
aquifers everywhere.
In all previous collapses people were oblivious to the warning signs until it was too late- a sort of 
collective blindness. We saw it in NZ at the last election when most of the politicians refused to 
acknowledge the dangers that are obvious to any objective observer.



Drivers of Past Collapses

Runaway Train

E.g. agricultural revolution- once begun, the population 
increased so there could be no turning back

Dinosaurs

Those in power or wealth resist change until it’s too late, 
because they have the most to lose

House of Cards

Everything is connected to everything else, once one aspect 
of a civilisation collapses everything else follows
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Runaway train:- Trading banks lend more than they have equity to cover it, so do reserve banks. If all the loans 
were called in at once there would not be sufficient equity to cover them. They gamble that economic growth will 
catch up with their lending.  Civilisations are like pyramid schemes, they only work properly while they are 
expanding.
Dinosaurs:- The wealthy are for a long time able to insulate themselves from issues such as food shortages, it is 
the poorest members of society who bear the brunt until collapse eventually engulfs everyone.



What Additional 
Problems Do We 

Face Today?
Climate change

Fresh water depletion

Pollution

Energy shortages

Ceiling on the rate at which energy can be 
harnessed from photosynthesis
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OTOH we are unique in history in that we know the mistakes made by previous civilisations: can we 
learn from them before it’s too late?



Storms Colliding
Resource depletion especially oil

Continued population growth

Declining per-capita food production

Global climate change and environmental degradation

US debt and potential dollar collapse

International political instability
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I’m going to spend most of my time addressing the first four Horsemen of the Apocalypse.



Peak Oil

P-NGL = propane and other natural gas liquids
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Because material & food production ∝ oil production our real wealth and well-being could follow a similar 
curve. The Maui gas field off Taranaki is expected to run out in 2010. Kenneth S Deffeyes (a petroleum 
geologist  (Professor Emeritus at Princeton University) announced on 11th Feb 2006 that we passed the 
peak of oil production on 16th Dec 2005. Last year (2005), world oil production dropped by 1%.



Oil

“Common sense is the collection of prejudices acquired by age eighteen”.
Albert Einstein
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The last year we discovered more oil than we burnt was 1980. We use 85 million barrels/day = 2 x 1970
90 per cent of world transport is oil-dependent; all petrochemicals are produced from oil; 99 per cent of our food relies 
on oil in some way; 95 per cent of lubricants are oil-based. Throughout the lives of everyone present, oil has been an 
increasingly abundant and cheap resource. It requires an effort of will to imagine that oil has peaked/will peak and 
eventually run out.



Oil Price

27/1/2006
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That’s US dollars. At that price petrol would cost about $7 NZ per litre so a fill-up would cost $500. Because oil is at the root of all food & 
industrial production everything will get very expensive. Hermitage Capital's Bill Browder (6 scenarios below) and billionaire investor George Soros
The fall of the House of Saud - quadruple to $262 a barrel.    Iran declares oil embargo a la OPEC in 1973 - double to $131 a barrel.  

Embargo by Venezuelan strongman Hugo Chavez - $111 a barrel.   Civil war in Nigeria - $98 a barrel.    Unrest and violence in Algeria - $79 a barrel. 
Major attacks on infrastructure by the insurgency in Iraq - $88 a barrel.        A BBC Report  on 17 Feb 06 predicts $100/barrel within 5 years



Storms Colliding
Resource depletion especially oil

Continued population growth

Declining per-capita food production

Global climate change and environmental degradation

US debt and potential dollar collapse

International political instability
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Other resources whose depletion is beginning to threaten our survival are fresh water and topsoil. 
Both problems are caused by overpopulation placing unmanageable stress on the ecosystem. Soils are 
being eroded both by wind and water (flooding) because overpopulation forces people to graze their 
livestock on marginal land. This causes desertification and further pressure on land that is still (marginally) 
productive. Deserts are advancing and coalescing all over the world.



World Population

Coal Oil
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Exponential tear-away function. Positive feedback- the more people there are, the more people there are 
to have babies. All tearaway functions eventually hit limits to growth but the collapse can be very hard.
When agriculture began 7,000 years ago, humans + their pets & livestock were only 0.1% of the weight of 
land vertebrates. Now they are 98% leaving just 2% for all the wild deer, wildebeests, elephants, tigers, 
frogs, birds, small mammals etc. The medical term for this type of growth is cancer.



World Population
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Almost all the population growth is in the third world. We are now seeing the population in 6 
African countries fall: not because they have controlled their birth rate but the combined effects of 
AIDS, environmental degradation leading to crop failures and war now cause the death rate to 
exceed the birth rate. There are currently 1.2 billion people in the world malnourished. This is more than 
the world population 150 yrs ago. What these figures hide is an unimaginable degree of human 
suffering.



Storms Colliding
Resource depletion especially oil

Continued population growth

Declining per-capita food production

Global climate change and environmental degradation

US debt and potential dollar collapse

International political instability

15



Total

Per capita
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Total food production has increased dramatically in the last 50 years, but this increase has been 
dependent on oil and at the expense of the environment. In Africa and China grain production has been 
declining, mostly because of lowering of water tables and insufficient fresh water for crops. The world 
population was 1 billion when we started burning coal and 1.6 billion when we started burning oil. Without 
global changes to our soil conservation, reforestation, farming, irrigation & aquaculture practices, we may 
see the death by starvation of 5 billion people (or perhaps even more) as oil production declines.



We Are Now Drawing 
Down On Capital
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If recent trends continue, reserves will be exhausted in 2008.
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It takes 1,000 tonnes of water to grow 1 tonne of wheat. Water shortages especially in China are 
why grain production has been falling since the mid 1980s.



Declining Per-Capita 
Food Production

Current food production is sustained by

Mechanised agriculture (requires oil)

Artificial fertilisers (derived from natural gas)

Pesticides (derived from oil)

Storage & transport (requires oil)

As oil production declines so will food production
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Famine may lead to massive flows of refugees (millions or even billions). ‘When a man is presented 
with a choice between raiding and starving, he invariably chooses raiding’. War seems inevitable.
There is also the fact that producers of food will have two competing customers for their products: 
food distributors and the fuel industry. It’ll be a seller’s market.



Storms Colliding
Resource depletion especially oil

Continued population growth

Declining per-capita food production

Global climate change and environmental degradation

US debt and potential dollar collapse

International political instability
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It’s doubly hard to understand the global scale of the environmental problems because when we 
look around ourselves in NZ we see little evidence: in fact NZ Leads the world in the Environmental 
Performance Index. Yale/Columbia Universities 2006 Report (which replaces Sustainability Report)
NZ = 1st UK = 4th Australia = 20th USA = 28th



Millennium Ecosystem 
Assessment Findings 
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Approximately 1,360 experts from 95 countries were involved as authors of the assessment reports
80 lead authors, 850 reviewers. A 15-member Assessment Panel of leading social and natural scientists oversaw the 
technical work of the assessment, supported by a secretariat with offices in Europe, North America, South America, Asia, 
and Africa and coordinated by the United Nations Environment Programme.  



Unprecedented change in structure and 
function of ecosystems

More land was converted to cropland in the 30 years after 1950 
than in the 150 years between 1700 and 1850.

Cultivated Systems in 2000 cover 25% of Earth’s terrestrial surface

(Defined as areas where at least 30% of the landscape is in croplands, shifting cultivation, confined 
livestock production, or freshwater aquaculture)
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Land conversion is accelerating and spreading to more marginal land. Often this leads to dustbowls = collapse of the soil. 
Desertification is widespread in Asia & Africa. E.g. Nigeria losing 351,000 ha/y, Iran lost 124 villages buried under sand in 
2002, Afghanistan has recently lost 100 villages. China is losing land to desert at 3600 sq km/yr. Mexico and Brazil are losing 
land to desertification.
Deforestation is rampant in Brazil, Madagascar, Mozambique, Malawi, Philippines, Burma, Russia. Haiti is a basket case.



Unprecedented change: Ecosystems 

 20% of the world’s coral 
reefs were lost and 20% 
degraded in the last several 
decades

 35% of mangrove area has 
been lost in the last several 
decades

 Amount of water in 
reservoirs quadrupled 
since 1960

 Withdrawals from rivers 
and lakes doubled since 
1960

Intercepted Continental Runoff: 
3-6 times as much water in reservoirs as in 

natural rivers

(Data from a subset of large reservoirs totalling 
~65% of the global total storage)

1963 1973 1997

Lake Chad
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Most fresh water use (70% worldwide) is for agriculture. Many rivers no longer reach the sea or are reduced to a 
trickle in the dry season (e.g. Colorado River, Yellow River, Mekong River, River Jordan, Rivers Nile, Indus 
(Pakistan), Ganges, Tigris and Euphrates), many inland seas & lakes are drying up (e.g. Lake Chad, Aral Sea in 
Central Asia, Dead Sea, Sea of Galilee). Underground aquifers are falling all over the world @ 1-6 metres/year. E.g. 
Hebei Province in China which surrounds Beijing, has lost 969/1052 (92%) of its lakes. Beijing now sinking bores 
1,000m to try to reach water, ans is pumping water 1,500 km from the Yangtze River. Expect millions of water 
refugees in the coming decades.



Unprecedented change: 
Biogeochemical Cycles

Since 1960:

 Flows of biologically available 
nitrogen in terrestrial 
ecosystems doubled

 Flows of phosphorus tripled

> 50% of all the synthetic nitrogen fertilizer 
ever used has been used since 1985

60% of the increase in the atmospheric 
concentration of CO2 since 1750 has taken 
place since 1959

Human-produced Reactive Nitrogen

Humans produce as much biologically available N 
as all natural pathways and this may grow a 

further 65% by 2050
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Half of all the synthetic N fertiliser ever applied in history has been applied since 1985. Nitrogen 
fertiliser is responsible for 75% of atmospheric N2O. Anaesthesia was responsible for about ¼ of N2O 
emissions in the 1980s, but is now much less because of widespread use of low flow anaesthesia and 
the abandonment of N2O use.



Some ecosystem recovery now underway but  
high rates of conversion continue

 Ecosystems in some regions are returning to conditions similar to 
their pre-conversion states 

 Rates of ecosystem conversion remain high or are increasing for 
specific ecosystems and regions
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The world is losing 6% of its forests per decade.    NZ covered 37,600 ha with housing last year = 3X the area under grapes and 3X the 
area under kiwifruit: We are no better than anyone else. (NB this area might have been converted to smallholdings, not paved over:- 
I’ve lost the reference.)  In contrast, South Korea has reforested 65% of its land area with consequent reduction of floods & erosion.  
After flooding in the Yangtze River basin causing $30 billion worth of damage in August 1998, China realised belatedly that the value of 
their trees as flood protection was far greater than their value as timber.   Nigeria & Philippines have lost their forests and are now net 
importers of wood- the forests never recovered from clear felling.  Forests make their own rain because they trap ¾ of the rainfall which 
is subsequently available for evapotranspiration and further rainfall inland. If the forests are cut ¾ of the rainfall returns to the sea as 
runoff.



Significant and largely irreversible 
changes to species diversity

 Humans have increased the 
species extinction rate by as 
much as 1,000 times over 
background rates typical over the 
planet’s history (medium 
certainty)

 10–30% of mammal, bird, and 
amphibian species are currently 
threatened with extinction 
(medium to high certainty)

Bonobos of West Africa

Lo
g 
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e
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“We have put the extinction clock on Fast-Forward”. Of the approximately 10M species on earth, 3,000 to 30,000 
become extinct every year. 25% of mammals, 34% of fish, 25% of amphibians, 20% of reptiles and 11% of birds are 
now threatened with extinction. Of the 241 primate species, half are threatened with extinction including the bonobo 
(98.4% of our genes in common) whose numbers have fallen by 97% between 1980 and today: one generation. 
Bushmeat. You will be relieved to learn that malaria, cholera, TB, rats and cockroaches are expected to survive.



Degradation and unsustainable use of 
ecosystem services

 Approximately 60% (15 out of 24) of the ecosystem 
services evaluated in this assessment are being 
degraded or used unsustainably

 The degradation of ecosystem services often causes 
significant harm to human well-being and represents a 
loss of a natural asset or wealth of a country

China Africa
Desertification
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Loss of forests causes droughts and floods. Loss of topsoil causes deteriorating cropland & rangeland, dustbowls, desertification esp in 
Asia & Africa (4.8b/6.5b people = 73%). Desertification in China has caused the abandonment or partial abandonment of 24,000 villages, 
displacing tens of millions of people. Collapsing fisheries. Disappearing plants & animals. Environmental refugees from failed states e.g. 
Somalia, Hondouras, Guatemala, Nicaragua, El Salvador, Haiti, Mexico, Alaska, Falling water tables in NW India, N & W China, Iran, 
parts of Mexico



Capture Fisheries 

25% of commercially exploited marine 
fish stocks are overharvested (high 
certainty)

Trophic level of fish captured is declining in marine and 
freshwater systems

Marine fish harvest 
declining since the 

late 1980s

29

90% of large fish on the oceans have disappeared in the last 50 years. “From giant blue marlin to mighty blue fin 
tuna, from tropical groupers to Antarctic cod, industrial fishing has scoured the global ocean. There is no blue frontier 
left.” Blue fin tuna stocks have been cut by 94%. Catches of Caspian sea sturgeon (the source of caviar) has fallen 
from 27,700 tonnes in 1977 to 461 tonnes in 2000 (a 98% reduction).



Regulating Services

Natural hazard regulation
 The capacity of ecosystems to buffer from extreme events has been 

reduced through loss of wetlands, forests, mangroves  
 People increasingly occupying regions exposed to extreme events 
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Major floods affect 500 million people annually with 25,000 deaths. Expected to double this century. In the US flood damage costs $7 billion/yr
In Europe in 1990 23,000 were hit by floods. Expect 5 million by 2080 if we do nothing. A one-metre rise in sea level would flood the homes of 3½ 
million people in Holland, costing $186 billion and destroying >200 sq km of land
The US pulled out of the Kyoto Agreement because compliance would cost between $13 billion and $397 billion. If atmospheric CO2 doubles on 
pre-industrial levels, economic losses of $70 billion a year are expected by 2050, health costs alone = $16 billion/yr. The net cost of complying with 
Kyoto would cost the US about 1% of its GDP. Both compliance and non-compliance will be very expensive
Boxing Day tsunami - mangroves provided protection. New Orleans wetlands provided a natural barrier in the past. Hurricane Katrina cost $200 
billion, 7X higher than any previous storm



Examples of nonlinear change 

Fisheries collapse 
 The Atlantic cod stocks off the 

east coast of Newfoundland 
collapsed in 1992, forcing the 
closure of the fishery

 Depleted stocks may not 
recover even if harvesting is 
significantly reduced or 
eliminated entirely

Atlantic Cod
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Bottom dredging in the North Atlantic has killed between 89-98% of species. Despite using more 
sophisticated methods the global fish catch has been declining since the late 1980s



back to me
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Overshoot: We’re 
Spending Capital!
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Like a prudent retiree or lottery winner, we should be living on the interest on our savings. 
Spending capital robs our children in the future.
Mathis Wackernagel et al Proceedings of the Academy of Science 2002; 99(14):9266-9271
Overshoot is dangerous: E.g. St Matthew’s Is, Bering Sea, 332 sq km; 10cm thick mat of lichen. 
Founder population of reindeer in 1944 = 29. 1957 = 1,350. 1963 = 6,000. 1966 = many 
skeletons and not much lichen, 41 females, 1 sick male, no calves. All dead by 1980



Climate Change
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Heat stress kills 400 people/yr in the US.  In August 2003 in Europe a heatwave killed up to 50,000 people 
(14,000 in France, 20,000 in Italy, 907 in UK) and scorched crops (EU wheat production fell by 10%).
The Greenland ice sheet was melting at 90 cubic km/yr in 1996, 159 cubic km/yr in 2005. If it all melts it 
will raise sea levels by 7 metres- good bye world’s coastal cities! Arctic ice is melting @ 8% per decade.



Climate Change
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UN sponsored IPCC Report 2001
2005 was the warmest year on record (New Scientist Jan 2006) Fourth hottest for us in NZ (NIWA 
report)
Photosynthesis stops @ 40ºC (chloroplasts, Lyn Margulis)
The ice ages were only about 6º cooler than today!



Greenhouse Gases
CO2 now 370 ppm
Methane now 1750 ppb
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Current levels of the greenhouse gases carbon dioxide and methane in the atmosphere are higher now 
than at any time in the past 650,000 years.

(CO2 = 1, CH4 = 20. N2O = 300
EPICA (European Project for Ice Coring in Antarctica (Dome C core))has just reported its results for a 
3 km long ice core in Science.) 



What Does Climate 
Change Mean? 1/2
Rising temperatures

↓ crop yields (famine)

Drought (famine)

Melting of glaciers and polar icecaps

↑ flooding in rainy season (famine)

↓ river flows in dry season (famine)

 Sea level rise (famine)
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Does everyone start to notice a pattern developing here?
‘Very dry land’: 15% in 1970s increased to 30% in 2002



What Does Climate 
Change Mean? 2/2

Rising temperatures

Rising sea levels

Millions of people displaced

Violent storms

Positive feedback

Melting polar ice → ↓ albedo

Thawing arctic tundra → ↑↑↑↑ GHG

Oceans stop absorbing CO2

Gulf stream may halt
38

300,000 sq km arctic ice lost. Arctic tundra contains 350 - 450 gigatonnes of GHG (c.f. 7 billion 
tonnes released/yr burning fossil fuels i.e. 60 times more GHG). If even a small fraction of that is 
released we will see a rise in temperatures. James Lovelock (Gaia) thinks we are already too late.



Violent Weather
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Storms causing > $1 billion damage
Major flood disasters
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Storms Colliding
Resource depletion especially oil

Continued population growth

Declining per-capita food production

Global climate change and environmental degradation

US debt and potential dollar collapse

International political instability
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US Debt
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I’m not going to pretend I know anything about money but for individuals and countries alike, too 
much debt eventually reduces your options.



Past Oil Shocks
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Each time there was an oil shock, the world economy went into a prolonged recession. Next time it 
will be because of peak oil, nor temporary production reductions. Jeremy Leggett says we may see a 
full-blown depression as in 1929.



Storms Colliding
Resource depletion especially oil

Continued population growth

Declining per-capita food production

Global climate change and environmental degradation

US debt and potential dollar collapse

International political instability
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With famine, drought, floods, crop failures, millions/billions of refugees and economic collapse on 
an epic scale, war seems inevitable. On a local level I worry about anarchy, banditry, invasion.



Responses

1.Last man standing = Plan A

2.Powerdown = Plan B

3.Denial / Apathy / Inaction

4.Build lifeboats
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Four possible responses.



1. Last Man Standing

Plan A or Business As Usual

No change in our behaviour until collapse

Strong nations commandeer resources

People in power or wealth have a vested interest 
in preserving the status quo for as long as possible

This is the trajectory we are currently on
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PowerDown by Richard Heinberg



Dirty Tricks

Build taller chimneys so air pollution blows 
farther away where someone else has to breathe it

Ship toxic chemicals or nuclear waste for disposal 
in some distant region

Overharvest fish or forest reserves, claiming the 
need to save jobs or pay debts now

Subsidise extractive industries that are failing 
because of scarcity
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Do any of these tricks sound familiar to you? They are ways of avoiding making the changes we 
collectively need to make. E.g. taxpayers worldwide subsidise the coal & oil industry @ $210 billion/
year despite record profits. Taxpayers in the US subsidise car use @ $257 billion/y ≈ $2,000 per 
taxpayer whether or not they own a car!



More Dirty Tricks

Search for more resources while using inefficiently 
those already discovered

Compensate for falling land fertility through ever 
greater applications of fertilisers

Hold down prices by fiat or subsidies, so they 
cannot rise in response to scarcity

Use military force, or its threat, to secure the use 
of resources that would cost too much to buy
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Do we as world citizens want to continue to subsidise crop-withering heat waves, melting ice, rising 
sea levels and violent storms or do we divert this fortune to developing climate benign renewable 
sources of energy such as wind, solar, tidal and geothermal? 



Last Man 
Standing

Assumes no war!
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This is a complex model put together by a team of systems analysts at MIT. Note collapse of 
industrial output and food production associated with a collapse in life expectancy and human 
welfare. We will be a sorry remnant of our current glory if we don’t take effective steps to protect 
our planet and ourselves. We will be presented with a choice in the next few years: either we turn to 
coal for our electricity & transport needs, or we embrace wholeheartedly renewable energy. 
Choosing coal would be a disaster for our planet.



2. PowerDown or Plan B
Co-operation, conservation, sharing, humane 
population reduction

Switch to renewable energy sources

Protect and conserve soil fertility

Progressive efforts to reduce pollution

Plant trees!

Change the social & economic structures
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This is the Sustainability Revolution. If the cost structures are right, then people will protect the 
environment both in their short and long term interests. E.g. if petrol in the US cost $11/gal rather 
than $2 they would choose different ways of getting about than driving cars with an average 
25mpg.



PowerDown
Population control

Industrial output moderated

Pollution control

Land care
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Resources conserved. Renewable resources substituted for non-renewables. Progressive efforts to 
conserve soil fertility, reduce erosion. Headlong drive for material wealth moderated.
The blip in human welfare is because we are already 20 years too late!



3. Denial
Wait for God / magic / miracle / technology to save us

The same as doing nothing

Inevitably leads to Last Man Standing scenario

Common reactions of people to this message

Detached condescending amusement i.e. I’m a crank

“It’s too awful to think about” =

Disbelief that it could happen to them personally

Get angry & threatening
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Sometimes refusing to face an unpleasant outcome is pro-adaptive. We all will die but this is ineluctable so it 
doesn’t do to dwell on it. Climate change and oil depletion however ARE avoidable if we make the necessary 
changes to our behaviour. Therefore refusing to face the truth is maladaptive and ultimately possibly suicidal. 
Some religious people seem to be looking forward to the “Rapture” or the “End of Days.”  Many of the 6 million 
people dying of starvation each year are deeply religious: their faith doesn’t seem to protect them.



4. Build Lifeboats
Accept it’s too late to save more than a few

Attempt to preserve useful features of modern 
civilisation, e.g birth control, atomic theory, 
mathematics, physics, engineering, golf

Perhaps NZ will be a life raft when the world is 
engulfed by war, drought and famine

Survivalist vs preservationist

The latter will be protected by the communities 
they serve
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NZ is a long way away from potential refugees and has a small population. NIWA climate predictions 
seem to be modest for us.



How Will NZ Be 
Affected?

Oil prices will spiral

Rationing, absolute shortages, supplies 
diverted to essential services only

International financial collapse

Climate change refugees, war, famine

We’ll have Australian/Pacific Is. refugees

Health implications in NZ
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Reinsurance industry eg Munich Re in Switzerland says insurance payouts for extreme weather 
events were $70 billion last year. Insurance companies (which are even bigger than the motor 
industry) are very worried for the viability of their business.
E.g. the US EPA predicts that sea level rise of 0.5-1m by the end of the century will flood 36,000 sq 
km at a cost of $270 -450 billion. Worse prospect in Canada (sinking 2cm a decade in places)



What Should I Do 1/2?

Sell the big car / bach while they’re still worth 
something

Change to a fuel-efficient car

Get an electric car in 2010 (e.g MIEV)

Move to within walking or cycling distance from 
work

Establish a small kitchen garden
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I can’t tell you what to do, but this is what I am doing. 
Oil companies can no longer bribe car companies not to make EVs (∵ they can’t find any more oil). 
Hydrogen cars will never be affordable while platinum costs $30,000/kg (Pt price shooting up)
Sell shares in Air NZ & Auckland Airport, abandon investment in tourism industry, if you have travelling 
you must do, do it now



Electric Vehicles
MIEV due out in 2010

Toyota RAV4 EV ceased 
production in 2003

Top speed 150 km/h

Range 150 km per charge

Lithium ion batteries should 
increase range, target range 
over 300 km per charge

55

RAV4 EV had a NiMH battery. Thanks to cellphones current technology using Li ion batteries have a greater 
charge density. There is scope for further major advances in battery technology. Advances in mass 
producing carbon fibre components will reduce the mass of future cars.
Some RAV4 EVs in California have already exceeded 160,000 km
There are far fewer components in an EV so it should be cheaper to make and more reliable than an 
internal combustion engine car.



What Should I Do 2/2?

While my money is worth something:  

Convert my savings into real assets

Insulate my house

Fit or retrofit double glazing

Buy spare gardening tools, gumboots

Solar hot water heating / PV cells / wind turbines

Pay off debt so I can’t be evicted from my home

56

Global warming is a misnomer. We are likely to see more extreme weather events both hot and cold.



Savings in Greenhouse 
Gas Emissions
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Average Westerner emits 11-20 tonnes CO2/yr each adult.
Cars = 40%



Savings in Greenhouse 
Gas Emissions
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Ships are also very efficient per tonne of cargo



Savings in Greenhouse 
Gas Emissions
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Savings in Greenhouse 
Gas Emissions
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Switch off the video/DVD/TV at the wall!
Insulating your home earns the greatest reductions. Household emissions are 36% of an individual’s 
total.



Savings in Greenhouse 
Gas Emissions
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Each kg of meat = 15kg GHG and 15 tonnes water and 7x farm area c.f. crops, even before food 
miles are added
“A recent study found that one basket of 26 organic items clocked up over 240,000 km and 80 kg 
of GHG emissions before being pedalled home by a right-on shopper”
Going vegan saves 1.5 tonne/person/yr but switching to a hybrid car saves only 1 tonne!



1,800 tonnes 595 tonnes = ⅓

Savings in Greenhouse 
Gas Emissions
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Climate-aware Lucy Jekyll has made small-but-significant changes to her lifestyle:
Walks/cycles/busses/small car/avoids aeroplanes, buys local food/avoids food miles/recycles/
composts, uses low energy light bulbs, switches appliances off at the wall when not in use
Profligate Lucy Hyde produces 3x as much



What Should NZ Do?

Plan for various oil & gas depletion scenarios

Both as expensive and as unobtainable

Plan for various climate change scenarios

Defend against military invasion and 
unwanted refugees

Army, Navy, Police

Develop manufacturing capability onshore 
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Can we grow enough food without oil? Can we grow enough biodiesel to farm, transport food around the country? 
What else?   If we can produce surplus food, how will we ship it eg wind-assisted ships? Presumably food will be 
incredibly valuable and we will be able to trade it for manufactured goods.         What will we be able to grow if the 
temp rises 2º, 4º, 6º? How will we preserve property and topsoil with severe weather events? How will our harbour 
cities be affected by sea level rise?   How will we defend ourselves from military invasion, unwanted refugees? What will 
we do with our criminals and unproductive members of society. What drugs can we manufacture in NZ and what 
healthcare will we be able to afford to offer?



What Should NZ Do?
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Kinsale is a small town (7,000) outside Cork. They have drawn up detailed plans to make the transition from high to 
low energy consumption. We need to do the same for our own country.



Current NZ Energy Use 
(487 PJ per Annum)

Transport & Storage
15%

Industry
34%

Household
32%

Commerce
11%

Agriculture
7%
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What about NZ’s energy use?
1PJ ≈ 30 Gw-h
Energy Efficiency & Conservation Agency



NZ Energy Sources 
(487 PJ per Annum)

40%

25%

24%
10%

Electricity

Oil (transport)

Non-transport
fossil fuels

Biomass

Geothermal
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Currently 60-70% of our electricity is generated from renewable sources (hydro, some wind)
None of our transport fuels are renewable (196PJ/year): we’ll have to construct a lot of wind 
turbines to replace that oil!



NZ Household Energy 
Use 158 Pj/yr

Cars
63%

Motors
3%

Heating
30%

Equipment & lights
4%
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27% of household energy use is electricity, 63% is oil for transport. There’s a huge scope for 
reducing our household energy budget by changing car, using public transport, bike/walk. A tank 
of petrol contains about one GJ. An adult’s metabolic rate is about 4 GJ/year



Recycling
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Tonnes GHG saved per tonne recycled: paper 2 (up to 2.5 (dyes, inks etc)), plastic 1.4, glass 1.2 (but 
it’s easy to do), Steel “tin” cans 1.5, Aluminium 17. Plastics are problematic. Some are recyclable, 
some aren’t. Often can be refilled & reused from bulk containers (e.g. Clark’s Cleaning Products 
sells in bulk, I save $$$ c.f supermarket prices)
In Ireland use of disposable shopping bags fell 90% after a special tax was imposed on them



Future Energy 
Sources

Renewable

Wind

Solar

Hydro

Tidal

Biodiesel (EROEI = 3 c.f. oil 30, bioethanol >1)
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We can make enough ethanol to replace 7% of our petrol. We can replace 7% of fossil diesel with 
biodiesel from tallow. There is potential to grow rapeseed for more biodiesel. Algae cultured in ponds. 
Potential oil production at 60,000 – 160,000 l/ha/y, some thirty times the yield obtainable from land 
based crops
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PV = 100x wind. NZ could generate 3x its present electricity needs by wind alone. Extensive turbines/PV cells/
CHP units as a local network would remove the need for centralised power stations. Europe: wind-electric generation 
meets residential needs of 40 million people. The European Wind Energy Association has projected that by 2020, 195 
million Europeans - half of the region's population - could get their residential electricity from wind. Wind energy is growing 
fast for the following reasons: it is abundant, cheap, inexhaustible, widely distributed, clean and climate benign. An 
advanced-design wind turbine generates $100,000 worth of electricity/year.



Tidal Generators
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Marine Current Turbine's nacelle device being lowered into the sea off Lynmouth in Devon. This 11m blade turbine 
produces 300kW and was the first off-shore tidal marine turbine to produce electricity in Europe and has been 
granted consent to install its next generation tidal energy device, the 1MW SeaGen tidal energy turbine, in Northern 
Ireland’s Strangford Narrows this year (2006).



You Choose!

OR
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GHG Emissions @ Work
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Businesses account for 40% of GHG emissions. Lights are 43% of office GHG, equipment 23%, heating/cooling/
ventilation 26%. Simple things like switching off lights and photocopiers (7 tonnes/yr) at night saves a huge 
amount of energy. Using recycled paper and toner cartridges and double-sided copying cuts energy use by 75% 
and saves 50 trees. 1 tonne of recycled aluminium saves 17 tonnes of GHG (3t vs 20t for new Al). Laser printers 
emit 500 kg/y c.f. ink jet printers (20 kg). Every tonne of paper recycled saves 2 tonnes of GHG. Tony McKee has 
been very helpful in the early stages of setting up a recycling policy in this hospital. We already have an energy 
efficiency officer 



What Should We All Do?
Change the structure of the economic system

e.g. build into the costs of goods & services the true 
costs including externalities  i.e. accounting systems 
should tell the truth

stop subsidising destructive industries

Humane population reduction

Education of women, social safety net, reduce 
poverty, fight diseases like AIDS

Restore the ecosystems of the world, protect soils, 
water supplies, preserve & restore forests
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What should we do collectively? The key to restructuring the global economy is restructuring national tax systems. In effect, 
lowering taxes on income and increasing those on environmentally destructive activities. This has progressed fastest in Europe, where 
countries are taxing negative activities, such as carbon emissions, the generation of rubbish (landfill taxes), and cars driven in cities. 
When Sustainability becomes mainstream politics we may make progress. E.g. in 2005, gasoline was $US2/gal, but this does not 
include the costs of tax subsidies to the oil industry, subsidies for extraction, production & use of petroleum; health care costs eg 
asthma, emphysema, costs of climate change. These externalities come to an additional $9/gal. Market forces are distorted because 
externalities are hidden. The world pays $700billion/yr in subsidies for environmentally destructive activities eg fossil fuel burning, 
overpumping aquifers, clearcutting forests, overfishing. Earth Council 1997 report: Subsidizing Unsustainable Development.



Sustainability 
Revolution

New technologies, organisations, skills

Decrease pollution per km travelled or kW generated

Use resources more efficiently

recycle

substitute renewable resources for non-renewables

New kinds of machines, buildings

Goods must be built to last and to be repairable, not throwaway
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Throw-away society e.g. packaging, cellphones, anaesthetic facemasks etc
Manufactured goods: e.g. The Life Chair NZ company makes an award-winning ergonomic office 
chair out of 90% recyclable components (aluminium, nylon)



Sustainability 
Revolution

Change the Work Ethic

Learn to live with less material wealth

Promote the ‘spiritual’ aspects of life

Social & community institutions

Non-destructive hobbies
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Ultimately I believe our material wealth and comfort (and food supply!) will be proportional to our 
ability to harness renewable sources of energy. I don’t see us returning to a “The Waltons” or “The 
Good Life” lifestyle, or wanting to!



Reasons For Hope 1/3

An advanced-design wind turbine can 
produce as much energy as an oil well

Japanese engineers have designed a 
vacuum refrigerator that uses only one-
eighth the power

Brazil transport- 40% ethanol from sugar-
cane, can increase to 100% in a few years

S Korea, once treeless, now has 65% cover
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Almost everything we need to do to build the new economy has already been done in one or more 
countries. We have already invented everything we need to invent to live sustainably. All we need is 
the collective will and wisdom to do so.
Plan B 2.0 Rescuing a Planet Under Stress and a Civilisation in Trouble by Lester R Brown 2006



Reasons For Hope 2/3

Europe will provide wind generated electricity 
to half its population by 2020 (195 million)

Electric cars and pluggable hybrid cars will 
allow wind to provide energy for most short 
distance driving

Within two years of establishing a marine 
reserve, fish population increased 91%, average 
size by 31% and species diversity by 20%
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Reasons For Hope 3/3

India, using small-scale dairy production 
that relies almost entirely on crop residues 
for feed, now exceeds the US in production

Fish farming advances have made China the 
first country where fish farm output exceeds 
their oceanic catch
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Plan B 2.0 Rescuing a Planet Under Stress and a Civilisation in Trouble by Lester R Brown 2006
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Collectively we need to take a long-term perspective when making political decisions. Build the full 
cost including pollution, clean-up costs into the price of all goods & services (externalities). 
Manufactured goods should be built to last and to be repairable. Abandon the throwaway attitude to 
everything from cellphones to anaesthetic facemasks. We need to follow the Agricultural and the 
Industrial Revolutions with the Sustainability Revolution, and at wartime speed!



Questions?
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Einstein- Insanity: doing the same thing over and over again and expecting different results.     Now that you know what I 
know, you cannot just return to your lives an carry on as before, because you just must understand that the consequence will 
be utterly catastrophic. It is absolutely imperative that we actually change what we do and especially we must utterly insist that 
our leaders change the structure of the economic system so that ecologically harmful activities are taxed so as to discourage 
them. Remember the Carbon tax that was sunk by United and NZ First? Now you know what I know you must understand that 
those two political parties are so unbelievably stupid it is beyond comprehension.


