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If something is sustainable we can

go on doing it indefinitely;

if it isn't —  we can't.

Jonathon Porritt

Programme Director of Forum for the Future
Chairman of the Sustainable Development Commission

Over 11 years, WOKING (Surrey) COUNCIL

Cut energy consumption by 44%

Reduced CO2 emissions by 71%

Decreased water usage by 44%

Financial savings on energy & water …  almost £5 million
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INTRODUCTION
South Somerset Climate Action (SSCA) is represented on South Somerset Together, the Local
Strategic Partnership which brings together local government, police, the Health Service, Yeovil
College etc. and also a range of voluntary organisations. A similar body, the Somerset
Strategic Partnership, represents county-wide interests. SSCA contributes to one of its
subcommittees – the Environmental Leaders Group.

These partnerships are charged, by the Government, with coordinating local policy. Local Area
Agreements are in the process of being drafted to determine objectives for the next three
years.

Politicians and officers are responsible for managing ever-tightening budgets and for creating
viable delivery plans. They may have an understandable inclination to keep programmes much
as they are at present. The word “sustainable” is used quite frequently in documents and
discussions and, though there are some courageous initiatives, the seriousness of global
heating is not properly confronted. The prospect of oil prices spiraling upwards has not been
squarely faced.

In the course of the committee work described above, documents are presented for comment.
For the most part, in the view of SSCA, they represent an alarming entrenchment of
“business-as-usual” – the very thing that scientists are insisting is incompatible with
maintaining a viable human habitat for coming generations.

This “Vision” document sets out:
?  causes for concern,
?  reasons to be positive and
?  proposals for actions

which, if adopted at least in spirit, could set this District and County on a course which has
a much better chance of being “sustainable”.

OBJECTIVE
As well as action by public and private bodies, the public needs to be:

1. alerted to the seriousness of our predicament.

2. confronted by the determination of politicians and managers to address the situation.

3. enthused to engage with the issues in every aspect of their lives.

PROPOSED LAUNCH
SSCA suggests that South Somerset Together and Somerset Strategic Partnership should
prepare a programme of action for partners to undertake within their own organisations. In
addition, a highly visible launch should leave the public in no doubt about the determination of
the Strategic Partnerships to pursue goals which will ensure huge cuts in emission of
greenhouse gases and develop a resilience for the dangers which lie ahead.

Quick wins could be selected as objectives from the lists which follow or from measures we
have missed.

“The era of procrastination, of half-measures,
of soothing and baffling expedients, of
delays, is coming to an end. We are entering a
period of consequences.”

Winston Churchill, 1936
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MILLIONS JOIN ENVIRONMENT & SOCIAL JUSTICE GROUPS
No thoughtful person can believe that simply changing our light bulbs can arrest the melting of
glaciers. Such small steps can only be significant within the context of much bolder measures.

All round the world, groups of activists are determined that environmental challenges
will be met with bold and socially just laws. Somerset Wildlife Trust alone has 20,000
members. The media have hardly noticed, but every week more and more communities declare
themselves to be Green Groups, Sustainable Villages, Transition Towns, Post-Carbon Cities or
something similar. With its brilliant ideas, this movement is emerging to be an extraordinary
expression of people's needs.1

THE DANGERS ARE GREATER THAN MOST PEOPLE THINK.
CO2 is accumulating much faster than predicted
Because CO2 is accumulating in the atmosphere much faster than predicted, global heating will
be "stronger than expected and sooner than expected". 2

Summer Arctic sea-ice could disappear …
…  “much earlier than 2040." 3 Ice reflects most of the sun’s heat because it is white. When it
melts, it is replaced by dark water which absorbs more of the sun’s warmth and this causes
further melting of ice nearby.

Greenland and Antarctic Ice sheets are breaking up
Rather than melting only on the surface, the major ice-sheets may have started to slide into the
sea. This could lead to sea-level rises measured in metres rather than centimetres.4

Scientists have identified nine 'tipping points' of climate change 5 …
…  where a small increase could trigger a disproportionately larger change in the future and
global warming could run out of control. The Earth could be tipped into a potentially dangerous
state that could last for many centuries if global average temperatures continue to rise.

Oil and other minerals are getting more difficult to extract.
When oil production is perceived to have peaked 6 all energy-dependent costs will rocket and a
transition to a low-energy economy will occur. It is not just oil - coal production world-wide is
predicted to peak in 2030 – 2040.7 Ores of other important minerals are running low.8

                                                  
1 Groups operating close to Ilminster include GLADE (Ilminster), Tinkers Bubble (Yeovil),
Sustainable Glastonbury, Green World Trust (Burnham-on-Sea), ECOS Trust (Langport),
Sustainable Frome, Towards a Sustainable Shapwick (Bridgewater), Wedmore Green Groups
and Forum 21 (West Somerset). During September 2007, Friends of the Earth South West,
identified well over 250 such groups, in addition to businesses and groups with formal links to
the public sector.
2 Because of a) growth in the world economy, b) heavy use of coal in China, and c) a weakening of
natural "sinks" - forests, seas and soils that absorb carbon. Univ of E Anglia The Guardian, 23-10-2008
See appendix 2, page 10
3 Prof Wadhams of Cambridge Univ, an expert on Arctic ice. BBC News, 12 December 2007
See appendix 3, page 10
4 Professor James Hansen, NASA. See appendix 4, page 11
5 "Society may be lulled into a false sense of security by smooth projections of global change,”
scientists report in the journal Proceedings of the National Academy of Sciences. Independent
– 5 Feb 2008. See appendix 5, page 12
6 “We’ll begin to run out of oil within 7 years” CEO Royal Dutch Shell – Express 26 Jan 2008
See appendix 6, page 12 Remaining reserves tend to be deeper and more difficult to extract or
of poorer quality. A limit will occur when more than one kilowatt-hour of energy is needed to
extract, transport and refine fuel that could produce one kilowatt-hour of energy.
7 Coal: Bleak outlook for the black stuff  - New Scientist 19 January 2008
8 Earth's natural wealth: an audit  - New Scientist – 23 May 2007 See appendix 7 page 13
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FOR IMMEDIATE RISKS WE NEED TO DEVELOP OUR
RESILIENCE
We must all prepare ourselves for progressively increasing fuel prices and interruptions of
supply. High temperatures and droughts, floods and high winds are likely to be accompanied
by changes in growing conditions. While some may be positive, others will not be.

TO DIMINISH LONG -TERM THREATS WE MUST MAKE
MASSIVE CUTS IN GREENHOUSE GASES
Methane and nitrogen oxides as well as carbon dioxide and water vapour – must be cut by
something like 90% in countries such as ours.

However, by using the scientific and technical developments to promote low or zero carbon
activity, we could create a satisfying lifestyle and better, more cohesive communities!

PROPOSALS
Proposals are addressed to “Entities” – Councils and other public bodies, businesses,
churches and voluntary organisations. Besides adapting their own activities, Councils
can require action, encourage it or at least request it – or seek additional powers.

1 OVERALL POLICY
Planning policies 9 and regulations must be rewritten if our planet is to remain fit for human
habitation. For example, though sun-blinds on shops are more typically French than British,
their operation emits no CO2. On the other hand, the continued proliferation of air-conditioning
will spell environmental disaster.

Identify each entity’s total consumption of energy and commit to a reduction of – say – 20%
per year; then the next year 20% of what remains – and the following year 20% of that. [Even
bolder than Woking – (see above) – South Somerset Climate Action suggests that only
massive cuts such as this will be sufficient]

Commission ‘climate change awareness training’ for council officers and members, directors
and senior managers of entities

Review all policies, procedures and operations to minimise waste and mitigate climate
change impacts.

Invite and support committed staff to become climate change champions. Instigate a system
of rewards for individuals and departments that make substantive improvements.

Reserve a proportion of energy savings for investment – perhaps 25% - in future energy
saving and environmental improvements.

Require the economic development department to investigate the destination of financial
flows with a view to ensuring that a higher proportion of money spent by public bodies is
reinvested in Somerset.

Invest in bodies such as Envision, which works with businesses to reduce their energy
consumption (and costs).

                                                  
9 See appendix 1 for Somerset Wildlife Trusts’ summary of Government Planning Policy

“It is still possible to avoid the
tipping points with cuts in

greenhouse gases.”
Professor Lenton,

University of East Anglia.

Creating a car capable of
100 miles per gallon is not as
difficult as you might think.

New Scientist
2 February 2008



Proposals are addressed to “Entities” – Councils and other public bodies, businesses, churches and
voluntary organisations. Besides adapting their own activities, Councils can require action,
encourage it or at least request it – or seek additional powers.

A vision for Somerset - South Somerset Climate Action – February 2008 6

2 LIGHTING
End all floodlighting of all entity buildings.

Taking security into account, switch off as many street lights as possible at midnight or before and
reduce the number of streetlights

End night lighting in all unoccupied entity buildings.

Encourage frugality in the use of lighting.

Investigate the economics of installing solar-powered street lights as in Devon.

3 HEATING
Turn down the thermostat in entity buildings – offices, factories, libraries, schools, etc – announce it
prominently – explain why.

Institute a programme of eco-renovation for all of ‘entity’ buildings on an urgent time schedule. Require the
buildings to be pressure tested 10 before and after to eliminate accidental ventilation. Publish the results.

Upgrade insulation, draught-proofing and managed ventilation.

Install sun shading and solar hot water systems in entity-owned or managed premises

Consider installing solar photovoltaic electricity generating units in entity-owned or managed premises.
Take into account improved resilience to power cuts and progressive reduction in pay-back times as energy
costs rise.

If powers permit, award grants to householders for insulation, draught-proofing, low energy light bulbs, &
possibly double glazing and solar water heating.

Establish grants to help community organisations to buy insulation, draught-proofing and low energy light
bulbs, and possibly double glazing and solar water heating.

Encourage shops to ‘keep doors closed’ when they are operating space heating and / or to fit ‘air-lock’
doors.

Discourage the use of air-conditioning and patio heaters.11

4 TRANSPORT
Aim to achieve a more human environment in town centres by encouraging public and non-motorised
transport as well as seeking to reduce the use of cars.

Investigate making video conferencing systems widely available – at least one in every school, hospital etc.
Does a basic system need much more than a laptop and a webcam?

Cut the number of meetings involving travel.

Public Transport
Greatly improve the frequency and reliability of public transport to minimise private vehicle use.

Establish express services between towns as proposed by SCC in 1999 - buses keep to the main roads with
a few stops near villages and develop small bus services to serve housing estates and the outlying villages

                                                  
10 Building regulations require standards of air-tightness in new commercial premises. Fans inserted in one of
the doors. Other doors and windows are closed. Air is removed and measurements taken to show whether the
building is well sealed.
11 Patio heaters are being more widely used by pubs. Tony Juniper, the former director of Friends of the Earth,
said: "It is madness that we should be pumping out carbon dioxide by heating the open air. The UK
Government... must be prepared to back EU proposals to improve energy efficiency, which include banning
these carbon-belching monstrosities." Independent 31 January 2008. Could licensing powers be used?
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Motorists
Cut maximum distances covered by staff mileage allowances by 25% of the previous year’s allowance.
Each year cut the precious year’s allowance by a quarter repeatedly.

Pilot flexible car sharing (“safe hitch-hiking”) schemes at village (low-tech) or county (higher-tech) levels.

Reduce parking spaces for gas-guzzling cars. (Exemptions for farmers etc).

Require cars to comply with emission maxima 12

Anticipate the need for alternative fuel supplies and charging facilities for electric vehicles.

Cyclists
Increase the mileage rate for cycling.

Provide safer cycle routes in conjunction with 'safe routes to schools' scheme

Create better bicycle security – at stations, schools, workplaces and in town centres.

Improve signage to cycle paths

Create two-way cycle routes throughout towns – even on one-way roads

Investigate a separate cycle route along A358

Pedestrians and cyclists
Aim to connect as many villages and towns as possible with a coherent network of footpaths and cycle
tracks. This is an important recommendation which could affect the viability of schools, post offices, shops,
other businesses and voluntary activities. Most roads are unsafe for cyclists. Most roads without footpaths are
unsafe for pedestrians. People do not have access to cars when young, old or when someone else has the
family vehicle.

Flying
Apart from emergency services, ask the question, can flying be justified? 13

5 COMMUNITY
Energy consciousness should be of prime concern in the provision of any new facilities —  in the construction
process, the materials used and especially in minimising energy required to operate the building.

Aim to establish good facilities in each market town – for example, Ilminster could once again have its own
upper school and a solar heated swimming pool – even if warm enough for only part of the year. The active
participation of the community in the design of these could increase social cohesion.

6 FOOD PRODUCTION
Encourage organic farming and horticulture 14 – encourage school and adult education courses, careers
advice etc. 15 Sustain and expand allotments.

Encourage compost collectors with a regular reward of a small bag of compost – if they want it.

                                                  
12 Approved cars to carry a sticker. Those which don’t to be from designated “environmental zones”. Similar
policies apply in Berlin, Cologne and Hanover.
13  “At the moment, there isn’t a technological fix for air travel. ” Adair Turner, former CHI boss and now
Britain’s Climate Change Tsar. The Observer 03.02.08.
Consider: (a) arguably, flying encourages longer and more frequent journeys, (b) if people of every nation
were to fly as much as ours – and why should they not do as we do? – human life would stand little chance,
(c) aircraft emit the oxides of carbon, nitrogen and hydrogen (the latter as water vapour) directly into the upper
atmosphere where they do most damage –variously estimated at 2 to 4 times the damage at ground level.
14 (a) Organic agriculture is sustainable in the long term and (b) conventional agriculture uses vast quantities
of fossil fuel for machinery and fertilisers.
15 Farming is the highest paid profession in Cuba where fossil fuel availability was cut by 85% when the Soviet
Union broke up. Film: The Power of the Community (Commended and available from SSCA)
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Create many local garden waste depots / compost units.

7 CONSTRUCTION
Ensure that all new-build development provides its own energy from embedded renewable resources. 15

Use building materials with low-embodied energy.

Scrutinise planning applications in terms of energy efficiency

Encourage sustainable refurbishment of older houses and examine particular problems of making listed
buildings energy efficient

8 EMPLOYMENT
Encourage local employment

9 LOCAL ENERGY GENERATION
Long distance power transmission is wasteful and costly. Local generation will improve resilience to
exceptional conditions and should be more sustainable.

Investigate district heating powered by methane digesters and waste pyrolysis

Investigate community-owned wind power generators. 16

Promote micro-generation – sun, wind and water powered.

CONCLUSION
Some of the above proposals could be adopted with little fuss and to obvious advantage. Others might be
electorally difficult. Yet increasing numbers of people are aghast at the slow pace of political change. South
Somerset Climate Action believes that Somerset’s entities have the opportunity to make the county a beacon
of change. Reducing carbon footprints could soon be a matter of law. Some of our suggestions may be shown
to be inappropriate. Valid points may have been missed. Yet we trust that this document will stimulate
widespread commitment to develop a truly sustainable way of life.

Entities that work from a vision of their community’s total needs will help them to enjoy a more satisfying
environment – true quality of life.

The county could become a more vital and dynamic centre and be better prepared for substantial increases in
energy costs that are widely anticipated.

Members of South Somerset Climate Action would welcome the opportunity to help in any way we can.

South Somerset Climate Action
27 East Street, Ilminster, TA19 0AN Tel 01460 55323

www.southsomersetclimateaction.org.uk

15 Employ the Merton principle in new development (In simple terms - the London Borough of Merton has
developed the principle that in the designs of new buildings at least 10% of the energy required should be
provided from sustainable sources. Some councils have adopted higher standards. Is it correct that Germany
insists on 90%?)
16 They could enjoy wide support if a) there was local financial benefit and b) the community had enhanced
resilience to power cuts

Growing algae in ponds could supply all of the US transport
fuel needs using a tiny amount of total agricultural land

New Scientist - 02 February 2008



APPENDICES

APPENDIX 1

Government Planning Policy Briefing

Sustainable development is now part of the
purpose of the planning system.
Planning Policy Statement 1: Delivering Sustainable
Development (PPS1), published by Department of
Communities and Local Government (DCLG) in 2006,
sets out the overarching planning policies on
delivering sustainable development through the
planning system.
It states (section entitled “Protection and
enhancement of the environment”):

“Development plan policies should take account of
environmental issues such as mitigation of, and
adaptation to, climate change through reduction
of greenhouse gas emissions and the use of
renewable energy . .”

So that is existing policy and already quite a strong
requirement to afford weight to climate change. But
then in December of last year DCLG issued a
consultation document on a proposed supplement to
PPS1 on Planning and Climate Change the eventual
effect of which is likely to make climate change an
even stronger consideration in planning.
While the document is only emerging policy,
unusually it does set out transitional arrangements
that presumably apply right away.
It states (paragraph 1.16):

“Where revisions to RSS or DPDs are inconsistent
with the Key Planning Objectives in Planning and
Climate Change the Department expects RPBs
and LPAs to put work in hand to ensure
consistency before their adoption”

A DPD is a Development Plan Document and would
therefore include the Local Development Framework
(the replacement for the Local Plan and Structure
Plans), which presumably the Town Plan consultation
is linked to. LPA is the Local Planning Authority,
which in this case would be South Somerset District
Council rather than the Town Council directly.

The Key Planning Objectives, set out in Planning &
Climate Change, are (para  6):

“Regional Planning Bodies and all planning
authorities should prepare and deliver spatial
strategies that:

?  Make a full contribution to delivering the
government’s climate change programme and
energy policies, and in doing so contribute to
global sustainability;

?  In enabling the provision of new homes, jobs,
services, and infrastructure and shaping the
places where people live and work, secure the
highest viable standard of resource and
energy efficiency and reduction in carbon
emissions;

?  Deliver urban patterns of growth that help
secure the fullest possible use of sustainable
transport for moving freight, public transport,
cycling, walking; and, overall, reduce the need
to travel, especially by car;

?  Secure new development and shape places
resilient to the effects of climate change in
ways consistent with social cohesion and
inclusion;

?  Sustain biodiversity and in doing so recognise
the distribution of habitats and species will be
affected by climate change;

?  Reflect the development needs and interest of
communities and enable them to contribute
effectively to tackling climate change;

?  Respond to the concerns of business and
encourage competitiveness and technological
innovation.”

?  

The consultation document on the Planning Policy Statement:
Planning and Climate Change Supplement to Planning Policy Statement 1 is at:

http://www.communities.gov.uk/pub/142/ConsultationPlanningPolicyState
mentPlanningandClimateChangeSupplementtoPlanning1_id1505142.pdf
PPS1 is at: http://communities. gov.uk/pub/9/PlanningPolicyStatement1

DeliveringSustainableDevelopment_id1507009.rtf

David Westbrook, Policy and Campaigns Manager (27 June 2007)

Somerset Wildlife Trust, Tonedale Mill, Tonedale, Wellington TA21 0AW Tel: 01823 652405
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APPENDIX 2

Global warming will be "stronger
than expected and sooner than
expected".
Carbon dioxide is accumulating in the atmosphere
much faster than predicted because of

a) Growth in the world economy,
b) Heavy use of coal in China, and
c) A weakening of natural "sinks" - forests, seas
and soils that absorb carbon.

It means human emissions will have to be cut more
sharply than predicted to avoid the likely effects.

Corinne Le Quere, a climate expert at the University
of East Anglia and British Antarctic Survey, who
helped conduct the study, said: "It's bad news
because the increase in atmospheric carbon
dioxide has accelerated since 2000 in a way we
did not expect. My biggest worry is people are
discouraged by this and do nothing. I hope political
leaders will act on this, because we need to do
something fast."

The study worsens even the gloomy predictions of
this year's report from the Intergovernmental Panel
on Climate Change. The IPCC said there were
only eight years left to prevent the worst effects
of global warming, by acting to curb emissions.

The new study, published in the US journal
Proceedings of the National Academy of Sciences
(PNAS), says three processes have contributed
to this increase: growth in the world economy,
heavy use of coal in China, and a weakening of
natural "sinks" - forests, seas and soils that
absorb carbon.

The growth in atmospheric CO2 is about 35% larger
than they expected. About half of this is down to the
Chinese reliance on coal. The rest of the rise is
explained by the weakening of the natural carbon
sinks.

Scientists assume about half of human carbon
emissions are reabsorbed into the environment,
but computer models predict increased
temperatures will reduce this effect.

The PNAS report is the most convincing evidence
so far that the global sinks have weakened over the
last 50 years.

Abbreviated from:
http://www.guardian.co.uk/environment/2007/oct/23/
climatechange.carbonemissions

APPENDIX 3

Arctic summers ice-free 'by 2013'

The latest modelling studies by Californian
Professor W. Maslowski indicate that summer
Arctic sea ice could disappear within 5-6 years.
This does not take account of summer melting this
year which reduced the ice cover to the smallest
ever extent in modern times. This stunning low point
was not even incorporated into the model. "So you
can argue that our projection of 2013 is already too
conservative," Maslowski explained to the BBC.
Other teams have variously produced dates for an
open summer ocean that, broadly speaking, go out
from about 2040 to 2100.
But it is has become apparent in recent years that
the real, observed rate of summer ice melting is now
starting to run well ahead of the models.
Professor Peter Wadhams from Cambridge
University, UK, is an expert on Arctic ice. He has
used sonar data collected by Royal Navy
submarines to show that the volume loss is
outstripping even area withdrawal, which is in
agreement with the model result of Professor
Maslowski.
"The ice is thinning faster than it is shrinking;
and some modellers have been assuming the ice
was a rather thick slab.
He cited the ice-albedo feedback effect in which
open water receives more solar radiation, which in
turn leads to additional warming and further melting.
"In the end, it will just melt away quite suddenly.
It might not be as early as 2013 but it will be
soon, much earlier than 2040."
Former US Vice President Al Gore cited Professor
Maslowski's analysis on Monday in his acceptance
speech at the Nobel Peace Prize ceremony in Oslo.
Jonathan.Amos-INTERNET@bbc.co.uk

Jonathan Amos, Science reporter,
BBC News, San Francisco

12 December 2007

Abbreviated from
http://news.bbc.co.uk/1/hi/sci/tech/7139797.stm
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APPENDIX 4

Huge sea level rises are coming –
unless we act now.   

Professor James Hansen, Head of NASA's Goddard
Institute for Space Studies in New York.
New Scientist 25 July 2007

I find it almost inconceivable that "business as
usual" climate change will not result in a rise in
sea level measured in metres within a century.

While the growth of great ice sheets takes millennia,
the disintegration of ice sheets is a wet process that
can proceed rapidly.

Once well under way, such a collapse might be
impossible to stop, because there are multiple
positive feedbacks. In my opinion, if the world
warms by 2 °C to 3 °C, such massive sea level
rise is inevitable, and a substantial fraction of the
rise would occur within a century.

Business-as-usual global warming would almost
surely send the planet beyond a tipping point,
guaranteeing a disastrous degree of sea level rise.

There is not a sufficiently widespread appreciation
of the implications of putting back into the air a large
fraction of the carbon stored in the ground over
epochs of geologic time. The climate forcing caused
by these greenhouse gases would dwarf the climate
forcing for any time in the past several hundred
thousand years.

Models based on the business-as-usual scenarios
of the Intergovernmental Panel on Climate Change
(IPCC) predict a global warming of at least 3 °C by
the end of this century. What many people do not
realise is that these models generally include only
fast feedback processes: changes in sea ice,
clouds, water vapour and aerosols. Actual global
warming would be greater as slow feedbacks come
into play: increased vegetation at high latitudes, ice
sheet shrinkage and further greenhouse gas
emissions from the land and sea in response to
global warming.

The IPCC's latest projection for sea level rise this
century is 18 to 59 centimetres. Though it explicitly
notes that it was unable to include possible
dynamical responses of the ice sheets in its
calculations, the provision of such specific numbers
encourages a predictable public belief that the
projected sea level change is moderate.

However, if these IPCC numbers are taken as
predictions of actual sea level rise, as they have
been by the public, they imply that the ice sheets
can miraculously survive a business-as-usual
climate forcing assault for a millennium or longer.

However, about 14,000 years ago, sea level rose
approximately 20 metres in 400 years, or about 1
metre every 20 years.

There is growing evidence that the global warming
already under way could bring a comparably rapid
rise in sea level. This planetary energy imbalance is
sufficient to melt ice corresponding to 1 metre of sea
level rise per decade, if the extra energy were used
entirely for that purpose - and the energy imbalance
could double if emissions keep growing.

Most of the resulting meltwater burrows through the
ice sheet, lubricating its base and speeding up the
discharge of icebergs to the ocean.

Ocean warming and thus melting of ice shelves will
continue even if CO2 levels are stabilised, because
the ocean response time is long and the
temperature at depth is far from equilibrium for
current forcing. Ice sheets also have inertia and are
far from equilibrium. There is also inertia in human
systems: even if it is decided that changes must be
made, it may take decades to replace infrastructure.

Such scenarios require almost immediate
changes to get energy and greenhouse gas
emissions onto a fundamentally different path.

There is enough information now, in my opinion, to
make it a near certainty that business-as-usual
scenarios will lead to disastrous multi-metre sea
level rise on the century time scale.

If sea level rises by 5 metres...

Viewed from space, Earth will not look that different:
there will be surprisingly little loss of land. The
trouble is, there are an awful lot of people on the
land that will go.

While a mere 2 per cent of the world's land is
less than 10 metres above the mid-tide sea level,
it is home to 10% of the world's population - 630
million and counting - and much valuable
property and vital infrastructure.

Without mega-engineering projects to protect them,
a 5-metre rise would inundate large parts of
many cities - including London, New York,
Sydney, Vancouver, Mumbai and Tokyo - and leave
surrounding areas vulnerable to storm surges. In
Florida, Louisiana, the Netherlands, Bangladesh
and elsewhere, whole regions and cities may
vanish. China's economic powerhouse, Shanghai,
has an average elevation of just 4 metres.

The Stern Report warned that climate change could
mean up to a fifth of global wealth might be lost. A
5-metre rise in sea level would make the impact far
greater. Worst of all, the sea may keep rising.

This summary is based on a report which in turn
was based on a paper in the open-access journal
Environmental Research Letters (DOI:
10.1088/1748-9326/2/2/024002)

New Scientist magazine, 25 July 2007
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APPENDIX 5

Scientists identify 'tipping points'
of climate change
Independent – 5 Feb 2008

The Earth could be tipped into a potentially
dangerous state that could last for many centuries if
global average temperatures continue to rise.

"Society may be lulled into a false sense of security
by smooth projections of global change,” scientists
report in the journal Proceedings of the National
Academy of Sciences.

They describe “tipping points,” where a small
increase could trigger a disproportionately larger
change in the future and global warming could run
out of control.

“It is still possible to avoid them with cuts in
greenhouse gases,” said Professor Lenton of the
University of East Anglia, who led the study.

Irreversible dramatic changes that could occur
within the next 100 years.

* Arctic sea ice: some scientists believe that the
tipping point for the total loss of summer sea ice is
imminent.

* Greenland ice sheet: total melting could take 300
years or more but the tipping point that could see
irreversible change might occur within 50 years.

* West Antarctic ice sheet: scientists believe it
could unexpectedly collapse if it slips into the sea at
its warming edges.

* Gulf Stream: few scientists believe it could be
switched off completely this century but its collapse
is a possibility.

* El Niño: the southern Pacific current may be
affected by warmer seas, resulting in far-reaching
climate change.

* Indian monsoon: relies on temperature difference
between land and sea, which could be tipped off-
balance by pollutants that cause localised cooling.
This could lead to widespread crop failures and
famine. “Could occur within a few years.”

* West African monsoon: in the past it has
changed, causing the greening of the Sahara, but in
the future it could cause droughts.

* Amazon rainforest: a warmer world and further
deforestation may cause a collapse of the rain
supporting this ecosystem.

* Boreal forests: cold-adapted trees of Siberia and
Canada are dying as temperatures rise.

Original article by Steve Connor:
http://www.independent.co.uk/environment/climate-
change/scientists-identify-tipping-points-of-climate-
change-778027.html

APPENDIX 6

“We’ll begin to run out of oil within
7 years”
Jeroen van der Veer, Chief Executive of Royal
Dutch Shell

DEMAND for oil and gas will outstrip supply within
seven years, the head of one of the world’s biggest
energy producers warned yesterday.

Jeroen van der Veer, chief executive of Royal Dutch
Shell, predicts conventional supplies will fail to keep
pace with population growth and booming
economies.

The comments, from the boss of a multinational
energy giant, will be seen as a wake-up call to the
world.

If proved correct, the shortages would have
devastating consequences for almost everyone.

Oil and gas prices would soar, affecting
everything from heating the home and filling-up the
car, to the cost of manufacturing and the price of
retail goods.

Mr van der Veer said: “After 2015, easily accessible
supplies of oil and gas will no longer keep up with
demand.”

The world faced having to choose between two
scenarios for the future, he warned.

The first, which Shell calls Scramble, involves
nations concentrating on their own energy needs,
paying little attention to energy efficiency and
continuing to pump out greenhouse gases.

The second, dubbed Blueprints, would see countries
working together to cut CO2 emissions through the
use of taxes and better vehicle, building and fuel
design.

Mr van der Veer said: “Shell traditionally uses its
scenarios to prepare for the future without
expressing a preference.

“But, faced with the need to manage climate risk for
our investors and our descendants, we believe the
Blueprints outcome provides the best balance
between economy, energy and environment.”

Oil prices soared to a record US$100 dollars (£51) a
barrel at the end of 2007, with wholesale gas for this
year also at an all-time high.

Abbreviated from Daily Express article by Graham
Hiscott - http://www.express.co.uk/myexpress/

26 Jan 2008
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APPENDIX 7

Earth's natural wealth: an audit
David Cohen  - New Scientist – 23 May 2007

The catalytic converters that keep exhaust
pollutants down to an acceptable level, all use
platinum, and it is slowly lost through exhaust pipes.
Platinum is also a vital component of fuel cells - and
supplies are running out. If all the 500 million
vehicles in use today were re-equipped with fuel
cells, losses would mean that all the world’s
platinum would be exhausted within 15 years.
Unlike oil or diamonds, there is no synthetic
alternative: it is a chemical element, and once we
have used it all there is no way of getting any
more. What price then pollution-free cities?

Alarming? The same goes for many other rare
metals such as indium, which is being consumed in
unprecedented quantities for making LCDs for flat-
screen TVs, and the tantalum needed to make
compact electronic devices like cellphones. How
long will global reserves of uranium last in a new
nuclear age? Even reserves of such commonplace
elements as zinc, copper, nickel and the
phosphorus used in fertiliser will run out in the not-
too-distant future.

So just what proportion of these materials have we
used up so far, and how much is there left to go
round? We can't be sure. The annual global
consumption of most precious metals is not known
with any certainty. Estimating the extractable
reserves is also difficult. For rare metals such as
indium and gallium, these figures are kept a closely
guarded secret by mining companies.

A materials chemist at the University of Augsburg in
Germany estimates that we have, at best, 10 years
before we run out of indium. In January 2003 the
metal sold for around $60 per kilogram; by August
2006 the price had shot up to over $1000 per
kilogram.

Geologists who have calculated the costs of new
technologies in terms of the materials they use, all
agree that the planet's booming population and
rising standards of living are set to put
unprecedented demands on the materials that only
Earth itself can provide. Some technologies are not
worth pursuing long term.

Take the metal gallium. This is used with indium to
make a new generation of solar cells that promise
to be up to twice as efficient as conventional
designs. Reserves of both metals are disputed, but
in a recent report by a chemist at Leiden University
in the Netherlands, concludes that current reserves
"would not allow a substantial contribution of these
cells" to the future supply of solar electricity. He
estimates gallium and indium will probably
contribute to less than 1 per cent of all future solar
cells - a limitation imposed by a lack of raw material.

How many years would these minerals last if every
human were to consume them at just half the
rate of an average US resident today?

The calculations are crude but without more
recycling, antimony, which is used to make flame
retardant materials, will run out in 15 years,
silver in 10 and indium in under five. In a more
sophisticated analysis Augsberg University in
estimates that zinc could be used up by 2037, both
indium and hafnium - which is increasingly
important in computer chips - could be gone by
2017, and terbium - used to make the green
phosphors in fluorescent light bulbs - could run
out before 2012. It all puts our present rate of
consumption into frightening perspective.

Demand for copper shows no sign of levelling off,
and based on 2006 figures for per capita
consumption, by 2100 global demand for copper will
outstrip the amount extractable from the ground.

"We need to minimise waste, find substitutes where
possible, and recycle the rest."  University of
Birmingham in the UK, has found that platinum
makes up as much as 1.5 parts per million of
roadside dust and is developing a bacterial process
that will efficiently extract the platinum from the dust.

Tailings from worked-out mines contain small
amounts of minerals that may become economic to
extract. Some metals could be taken from seawater.
"It's all a matter of energy cost. You could go to the
moon to mine precious materials. The question is:
could you afford it?"

"Virgin stocks of several metals appear inadequate
to sustain the modern 'developed world' quality of
life for all of Earth's people under contemporary
technology." And when resources run short,
conflict is often not far behind. It is widely
accepted that one of the key motives for civil war in
the Democratic Republic of the Congo between
1998 and 2002 was the riches to be had from the
country's mineral resources, including tantalum
mines - the biggest in Africa. The war coincided with
a surge in the price of the metal caused by the
increasing popularity of mobile phones (New
Scientist, 7 April 2001, p 46).

The Chinese government is investing in mineral
mines in Africa and buying up high-tech scrap to
extract metals that are key to its developing
industries. The US now imports over 90 per cent of
its so-called "rare earth" metals from China.

Urgent action is required. Firstly, we need accurate
estimates of global reserves and consumption. Then
we need to set up an accelerated programme to
recycle, reuse and, where possible, replace rare
elements with more abundant ones. Without all this,
any dream of a more equitable future for humanity
will come to nothing.

Abbreviated from an article in issue 2605 of New
Scientist magazine, 23 May 2007, page 34-41


