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EU policies 1970s-today

Nature and biodiversity Natural resources and wastes

I

70s-80s Protect individual species Improve waste treatment to control

until today hazardous substances in waste;
reduce impact from waste disposal,
reduce impacts from landfills & spills
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1990s Establish ecological networks; Recycle waste; reduce waste

until today Manage invasive species; reduce generation through prevention
pressures from agriculture, approach; increase reuse
forestry, fisheries and transport
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2000s Accounting for use of natural Improve efficiency of resource use
until today ~capital (i.e. water, land, and consumption (materials, food,
biodiversity, soil); integration of energy, water) in the face of increasing
ecosystem services in decisions  demand, reduced resources and
on sectoral management. competition; cleaner production;
eco-design; integrated product
policy; sustainable consumption &
production
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Entering the Anthropocene

e Due to emissions from human activities the CO2 concentration is 387 ppm (2007), far
exceeding the natural range over the last 650 000 years (180 — 300 ppm)

320

MN\W During the last 10,000yrs \J—m g
wo b humans have developed, W 12 2
g oop along with a technology regime i
$ wo ;fW tuned to a planet where average |
200 temperatures have not E e
— 1200 &
fluctuated by more than 1°C Jro0 &
— 600 5
-360 [~ — 400
;!; -380 L
g 00 [ m\ /w% M /\ NM
420 Y "'m i /V\ W
w0 -_{?J‘ PIJ\PL » ‘\ : IU| W 11,H luw\l’ﬂr I\\ RI U?L«%‘:H IWA fw
600 500 400 300 200 100 o]
Time (thousands of years before present)
Qb
European Environment Agency 5 ,:5

02.09.2010



Unbearable

Safe margins
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No more water

Paradise lost
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World population to grow by 1.8 billion by 2031

Consumption growth since '65:
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Energy demand growth:

developed world +111%
emerging economies +645%
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Oil is the real problem - it is the fuel of transportation

© Energyfiles Ltd
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European offshore oil production forecast

Oil accounts for 32% of global energy
consumption

Demand is growing

Non-Opec production is declining
Major politically-induced constraints

picture courtesy Transfuture.net

Fossil fuel reserves-to-production ratios

Fossil fuel reserves-to-production (R/P) ratios at end 2005
Years
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The warld's R/P ratio for coal in 2006 was nearly four times that for oil and 2.6 times that for gas. Regionally, coalwas even mere dominant in the OECD and Former
Soviet Union, while gas reserves wers more abundant relative ta production elsewhere
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Trends in total energy intensity, gross domestic product
and total energy consumption, EU-27
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Final consumption by sector and energy
losses (% of primary energy consumption)

Agriculture
1.5% Other sectors
0.8%

Services
7.2%

Transformation
losses

22.9%

Consumption of
l Transport

L theenergy
20.9%

Households
15.7%

sector
5.3%

Industry

17.9% Non energy

purposes (e.g.
chemical
industry)

6.3%
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Projected EU-27 annual CO2 emission
savings assuming improved transformation
efficiencies

Current EU average efficiency of all conventional thermal power stations = 48.0%
[Includes electricity-only, heat-only, and combined heat and power plants]
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Average efficiency of public conventional thermal power stations
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Greenhouse gas emissions in the EU-27 by
sector in 2008 (right), and changes between
1990 and 2008 (left)

Total greenhouse gas emissions by sector

Change 1990-2008 (%) inEU-27,2008

Total GHG Waste
I ; 2.8%
Int. Shipping Agriculture

| 9.6%
Int. Aviation Industrial
| processes
Waste . 9.3%
Agriculture Fugitive
I emissions
Industrial processes L7% \%\

Energy
production
31L.1%

Fugitive emissions
| Households é
Households / services / services
| 14.5%
Transport
| Manufact. /
Manufact. / construction Excludes international construction
I aviation and shipping = \ Transport 12.4%
Energy production 6%.0f total GHG 16.6%
' y r emissions
-100%  -50% 0% 50%  100%  150%

[
European Environment Agency %}E‘)g

02.09.2010



02.09.2010

Carbon capture and sequestration

saquesf,’;'.?'m power station CO, capture and separation
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LCA GHG emissions of energy systems (EEA 2008)
CO,-equivalent (g/kWhel.)
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Energy Efficiency

e Major drive in Europe
and elsewhere

e EU targeting 9%
improvement in energy
efficiency over next 9
years

e New EC Directive on
Energy Performance of
Buildings

e Global energy efficiency
technology market
currently worth $450bn

. W
European Environment Agency ))

7

‘Achieving the 80 % reduction
means nothing less than a
transition to a new energy system
both in the way energy is used

the way it is produced.’

Eurepean Climate Foundation
, © Roadmap 2050

02.09.2010

11



Vast untapped indigenous energy sources

Scale of Market

e Renewables currently provide 13% of
world energy needs
e Dominated by geothermal, hydro and

biomass

e Rapid growth in other technologies
e Solar 41% per year
e Wind 18% per year

e Prices dropping with technological
developments and economies of scale

\
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Solar Power PVs and SCP with storage

e Costs dropping rapidly
with new technologies
andeconomies of scale
($0.7/watt by 2010)

e Market growing rapidly
(projected at $40bn by
2010)
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Offshore wind energy potential in Europe

UK has very large
offshore wind energy
potential — largest in
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Decentralisation of power via new grid infrastructure

Imaginative capital

14



02.09.2010

Smart grids can cut demand by 15 %,
simply as a result of consumers learning
more about their usage.
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Power to the people
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Improved efficiency is offset by
changing behaviour
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Key factors to take into account in
designing the next steps

Limits on exploitable fossil fuel resources

Energy security concerns around non-
indigenous sources

Fiscal and legislative instability
Incorrect price signals via subsidies

Climate change policies and impacts on
using indigenous sources

\
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Towards a resource-efficient transport system

TERM 2009: indicators tracking transport and environment in the European Union

\...if ambitious targets
are to be achieved,
policymakers will need
to employ all measures
rather than just picking
the best ones.’

European Environment Agency %;é}

Transport: 19% of EU-GHG emissions

e Freight transport growing slightly faster than the
economy, with road and air freight largest increases

Share of rail and inland waterways has declined

Passenger transport continues to grow but at a slower
rate than the economy
Air travel within the EU remained the fastest growth area
Car journeys remained the dominant mode of transport,
accounting for 72 % of all passenger kilometres in the EU
e Germany and Sweden are on track to meet their 2010
indicative targets for biofuels use
e Road transport was the largest emitter of nitrogen oxides
and the second largest contributor of pollutants forming
particulate matter

e Road traffic remains by far the largest source of exposure
to transport noise.

European Environment Agency %;é}
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Effect of a combination of ‘improve’,
‘avoid’” and 'shift” measures

Index of emissions (1990 = 100) Each curve showes the additional effect of adding further
160 instruments.
Bis_mfi ?E_U_Sual 1 'Improve' package: improved engine and vehicle
140 T design, electric cars, low-carbon fuels and technologies
120 = encouraging behavioural change. These measures lead to
a 44 % reduction in transport CO, emissions.
100 2 ‘Avoid and shift' package: road pricing, car clubs,
increasing population density in cities, travel planning.
80 1 These measures lead to a 20 % reduction in transport
CO, emissions.
60
2
40
20 Target

o
1990 2000 2010 2020 2030 2040 2050

Green technology & urban living
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Complex systems ... some attributes

» Multiplicity of legitimate
perspectives

* Non-linearity

+ Emergence: “the whole is
more than the sum of its parts”

» Multiplicity of scales

* Irreducible uncertainty

* Relevance, not precision, is
often more useful

European Environment Agency %::5}

Liveable landscapes
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...a fast cropping concept!

PEACHES

bl

STRAWBERRIES

CHERRIES
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Green cities

Percentage of green urban
areas in core cities
e 0-10
e 10-20
® 20-30
@ 30-40
D 40-50
5 50-50
® 60-70
70-80

Mo data

Outside data
coverage

Europe’s global
environmental footprint
has increased by a
third in the last 40
years

Current rates of
depletion of Europe’s
stocks of natural capital
and flows of ecosystem
services will undermine
Europe’s economy and
erode social cohesion
unless addressed
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Europe’s physical trade balance with rest of the
world

—

/’T | 533‘7“\\\
otal exports min tonnes

_ S

~=

s

—

~

fd, 2008
Oexparts
from EU27
mimparts by
EU27
[ ——

Physical trade balance EU-27 with the rest of the warld,
-
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Total imports 1770 min tonnes

Natural capital underpins our economies &
wellbeing

Human
Capital

22



02.09.2010

Life cycle perspective
extraction-production-consumption-waste

Emissions

Extraction
Material resources
(mining, energy,

agriculture etc.)
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Material resource use is rising across Europe

Use of resources per capita in 1992 vs 2005 [tonnes DMC/capita]

EU-27 average

o

Netherlands

Belgium + Lux
Urited Kingdom
Czech Republic
Slovak Republic
Lithuania
Hew Zecland
o

United Stat

Domestic material consumption = EU sustainable development indicator
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Average material productivity has increased in
Europe some countries are performing better
than others

Material Productivity 1992 vs 2005 [USD (ppp) / ton DMC]

EU-27 average
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Efficiency measures have led to a relative decoupling of
resource use, emissions and waste generation but
absolute decoupling remains a challenge especially for
household consumption

B GHGs
® acidification emissions
tropospheric ozone precursors

= material consumption

Pressure intensity relative to average
across all consumption categories
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Europe is particularly vulnerable regarding
access to water and rare-earth metals

Anthropogenic metals:

it contains rare-earth metals if it flies or you talk into it

[IERELIGELThY

batteries, camera
lenses

Ce Cerium
glass polishing
Pr Praseodymium
lasers, magnets,
ceramics

Tb Terbium

PC memory
[ Ferrous [] Non-ferrous [ Precious [ sSpecialty

Lu Lutetium
petroleum catalysts
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Cyprus

Bulgaria

Spain

' Water Exploitation

Italy

gl and Woles Index

Germany

Poland

France

Romania
Turkey
Portugal
Lithuania
Greece

Czech Republic
Netherlands
Estonia
Hungary
Switzerland
Austria
Denmark
Luxembourg
Slovenia
Finland
Sweden
Slovakia

Latvia

Iceland

% 10% 20% 30% 40% 50% 60%
Total abstraction/Long term renewable resource

Resource pricing and
regulatory structures must
align consumer and
producer incentives in
favour of sustainable
resources management

Multi-sectoral, volume based
approaches supported by
metering and accounting
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Broad collaboration is essential because
actions in one sector impose costs elsewhere

Green Economy Public
Participation
Public/ and
Wellbeing Protection of
the Public

Business/

Private

Benefits Regulation

Parliament/
Public Good

European Environment Agency ))
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Shifting to biofuels will affect water use and
soil productivity

To guarantee food security and
meet the increasing demand for
biomass to achieve the EU
bioenergy targets, intensely
farmed systems will need
ecological infrastructure to

& enhance the landscape complexity
combined with agricultural
practices such as long and diverse
rotations, more heterogeneous

i regional distribution of crops and
better adjustment to the natural

il soil fertility

= e On Earth — Citizen obserwatory on air and bathin. .. g | 3V | ) v PAgE v

Road Aerial  Labels Vi my lecation sms about help

COPENHAGEN, DENMARK

OUR RATING YOUR RATING

GOOD GOOD

Irvitating Non-irritating

Nen-dear Clear Clean

Odourless Dirty Smelly
82 Ratings

YOUR RATING

MODERATE

Polhuted Scznic Equipped
Langebro, 1553, Denmark Crowded Safe clean
Unsafe Dirty

1] 9 Ratings
7 SMS ma

[location name] OR [location nai

[ +44 7786 201 106

EEA HEADLINES

Europe to exceed
particular
In round
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& Eve On Earth — Citizen observatory on air and bathin... g ~ R - =) o v Page - oafety -

@ @ O Onsgardsve] 6, 2900,...

OUR RATING YOUR RATING
| B2 GOOD GOOoD

Non-ciear Smelly Non-irritating
Clean Clear Odourless Dirty
Trritating

5 Ratings

5 Last updated less than 2 hours ago

ol :
You'd think... a substance that kills 10,000
Americans each year would be banned.

You'd think... that Congress would do
everything possible to help those afflicted
with ashestos diseases.

Think again.

Photograph of Joe Darabant
Copyright Bill Ravanesi | About the phatographer
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End of life?

September 1981 September 1987

September 1993 September 1999

Dobson Units
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Late lessons from early warnings

THE i HI ‘

PRECAUTIENARY T e
PRINCIPLE u-r .
in the 20th Century

Absence of
evidence of
harm is not
evidence of
no harm

W
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Blue sky thinkiRg®-. 4
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The Unhappy Planet FOE/NEF 2006

3 LONG AND
RESOURCES : HAPPY LIVES

Happiness counts
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