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ñYour Future ïWhat Future?ò

Badminton School Environment Day

15 November 2002

Bristol

Paul C Darley

ñWithout Sustainability there is no Future ï

Can we Achieve it?ò

Å What value do we put on our possessions, 

resources and environment?

Å Should we make our lifestyle more 

sustainable?

Å Must an increased standard of living result 

in greater damage to the environment?

Å What models can we follow in our search 

for solutions?

Some Questionsé

óA process which enables everyone to 

realise their potential and to improve their 

quality of life in ways which simultaneously 

protect and enhance the Earthôs life support 

systems.ô

Sustainable Development

Claude Monet 

1840-1926

Is there a Problem?

Pollutants:

ÅParticle emissions ïlargely eliminated

ÅAcid rain ïlargely eliminated

ÅOzone depletion ïbeing addresses

ÅGreenhouse gases ïgetting worse!

ÅDeforestation ïgetting worse!

The 1987 Montreal Protocol addressed ozone depleting 

substances: it was ratified by countries representing 82% 

of the worldôs consumption; it was far tougher than anyone 

had thought possible; and now 165 countries are parties to 

it, of which well over 100 are developing countries.

Perhaps the same will happen with the Kyoto Agreement, 

which addresses greenhouse gas emissionsé

Reason for Optimism

George W Bush ïGovernor of Texas (1998)

ñIt isnôt pollution thatôs harming the environment.  Itôs the 

impurities in our air and water that are doing it.ò

George W Bush ïUS President (29 March 2001)

ñThe United States opposes the Kyoto Protocol because it 

exempts many countries from compliance and would 

cause serious harm to the American economy.ò

Problem ïWhat Problem?
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CO2 Emissions per Person

1/6 of Worldôs Population1/6 of Worldôs Population

The Greenhouse Effect

Solar Radiation Long-wave 

Radiation

Causes the world to be 30°C 

than it otherwise would be

Å 2,500 of the worldôs leading scientists

Å 99 nations represented

Å January 2001 produced a ñSummary for 

Policymakersò

Å Based on data such as the followingé

Intergovernmental Panel on Climate Change

Variations of the Earthôs Surface Temperature 

for the past 1000 years
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Projected Annual Mean Temperature Change (°C) 2000 ï2050 based on a 1% increase in CO2 per year
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Projected changes in Annual Rainfall by 2050
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Estimate of Environmental Refugees in a 

greenhouse-affected World by 2050

Country or Region Refugees

Bangladesh 15 m

Egypt 14 m

China 30 m

India 30 m

Other coastal zones 10 m

Island states 1 m

Agriculturally-dislocated zones 50 m

TOTAL 150 m

Sea-level transgression 

scenarios for 

Bangladesh

Adapted from Milliman et al (1989)

Probable Areas

of Inundation

in England

and Wales

2050 ï2100

Å Since the mid-18th century, more nature has been 

destroyed than in all prior history

Å In the past half-century, the world has lost a quarter of 

its topsoil and a third of its forest cover

Å 15 million hectares of tropical rain forest are destroyed 

each year

Å In the UK, we have lost 50% of the little woodland that 

still remained in 1930

Å 13 of the worldôs 15 major oceanic fisheries are in 

decline

Å 460 million people have serious water scarcity

Ecosystem Pressures

Security Issues

Å By 2020, 70% of the UKôs electricity will be generated 

by gas, 90% of which will be importedé

Å éfrom the Middle East, former Soviet Union and 

North Africa, according to the DTI

Å So what might be the effect of political or terrorist 

disruption to this supply?

Å Plus, all long-distance gas pipelines have to go 

through earthquake zones

Å 86% of global personal consumption expenditure is 

made by one fifth of the worldôs population

Å Unemployment in Europe in 1960 was 2%; in 1998 it 

was nearly 11%; in many countries it is 20 ï40%

Å óIt is people who have become an abundant resource, 

while nature is becoming disturbingly rareô

Å óWe know the price of everything, but the true cost of 

nothingô

Social Pressures
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Å Yes, we have a problem!

Å What are we doing about it?

Letôs look at:

Å Energy

Å Waste

Where are We? Total Power from Renewables in the EU
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Å Wind: onshore and offshore

Å Water: large-scale hydro, small-scale hydro, wave, 

tidal, and current

Å Solar: active, passive, and PV

Å Geothermal: geysers, hot springs, and hot rocks

Å Biomass: liquid fuels, gaseous fuels, energy

Å Waste:  liquid fuels, gaseous fuels, energy

What are the Sources of Renewable Energy?

ÅBy the end of 2001, installed wind power capacity was:

Č 8,754 MW in Germany

Č 3,337 MW in Spain

Č 2,417 MW in Denmark

Č 474 MW in the UK

ÅYet the UK has one third of Europeôs wind!

Potential for Wind Energy in Europe

TWh/y
Å 1,022 MW of Wind Turbines at Nevarre, Spain

Å A further 1,000 MW will be installed by 2004

Å So Nevarre produces 51% of its electricity from 

Sustainable Sources

ÅWhich will become 80% by 2005, even with 4% 

growth in demand each year

ÅWind energy equivalent to a nuclear power station!

Take Spain, for exampleé
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ÅThe best bet for sustainable energy?

Č 3.8 MW has been installed off Blythe

ÅBut compare this with:

Č 23 MW offshore Sweden

Č 19 MW offshore the Netherlands

Č 50 MW offshore Denmark

Č 520 MW planned for Arklow Bank in the Irish Sea south of 

Dublin which will produce 10% of the countryôs electricity needs

ÅYou see how far we lag the leaders!

Offshore Wind Turbines

Å Tidal

Energy from Water

Å Large-scale hydro
Å Small-scale hydro

Å Wave

Marine Current Energy

Solar Energy

Å Solar active/thermal

Å Solar passive

Å Photovoltaics (PV)

By the end of 2000, homes 

in Germany had a total solar 

PV capacity > 100 MW

Isnôt it only rich 

countries that can 

afford sustainable 

energy?

In Mongolia, the government is 

installing PV in 100,000 rural homes.

Solar PV in 

Mozambique
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Å Hot rocks

3,000 GWh/y of 

electricity is produced in 

Europe from geothermal 

sources

é equivalent to 375 MW

Å Geysers & hot 

springs Geothermal Energy

ÅForestry residue

Å Timber mill waste

Å Furniture-making waste

Å Energy crops

Å Short rotation coppice

Å Straw

Å Poultry litter

Å Sewage sludge

ÅMeat & bone meal

Å Livestock slurry

Biomass

Energy Crops

ÅConversion to 

liquid fuel:

Č gasohol

Č biodiesel

Gas-fuelled Truck in Switzerland

ÅGreen waste is turned into:

Č liquid fertiliser

Č compost

Č natural gas quality methane for vehicles

ÅCompared with diesels, the trucks produce:

Č no net carbon emissions

Č 95% fewer particulates

Č 90% less NOX

Č 72% less harm to the ozone layer

Vehicle Fuel from

Salad Waste

Westfield, 

Scotland, 

10 MWe

Eye, Suffolk, 

12.7 MWePoultry Litter 10 MW Energy Crop Plants at Burgos & Huesca, Spain
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Output:

1 MW of 

usable power 

per 500 

hectares of 

plantation

Willow Trees

Ash
Cheap Electricity

Power 

Station

Renewable 

Energy
Cutting & Storing

Log Transporter

Plantation

Felling

Fertiliser

New Growth 

from Stumps

Year 1Year 2

Year 3 Year 4

Short Rotation Coppicing
Alholmens Kraft, 

Finland produces

240 MWe & 160 MW 

process heat
Commissioned in 2001;

Investment £100 million

In less than 10 years, 30% of its primary energy

needs have been switched to sustainable sources:

Å 15,000 modern

automatic wood

heating systems

Å 200 biomass district

heating networks

Å over 30 biogas &

sewage gas plants

Upper Austria
Wood-fired 

Domestic 

Heating

For every 1,000 litres of fuel oil replaced by wood,

3.4 tonnes of CO2 emission is avoided.

For every 1,000 m3 of natural gas replaced by wood,

2.5 tonnes of CO2 emission is avoided.

Does this really make a difference?

Does saving the earth ócost the earthô?

In Upper Austria, 10,000 jobs have been created or 

secured.

The technologies and manufactured products are being 

exported all over the world.

Zero-Energy Housing 

Development in

Sutton, UK
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Definitions of Waste

óAnything rejected as useless, worthless, 

or in excess of what is required.ô

óAnything unused or not used to full 

advantage.ô

Problems caused by Waste

Sources of Waste

Åreduction

Åre-use

Årecovery

¤ recycling

¤ composting

¤ energy

Ådisposal to 

landfill

Routes for Waste Disposal Why not have

ópay as you

throwô?

How is the UK doing?
What can I Do?

Å replace goods less frequently

Å buy things loose where possible

Å use your own shopping bags

Å use refillable containers

Å heat the home less

Å compost kitchen waste

Å compost newspapers

Å cancel unwanted newspapers & mail

Å take unwanted clothes to charity shops


