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« Stable population
— Stable energy demand, but regional differences

* Present energy portfolio is NOT secure nor
sustainable

* Likely net importer of bioenergy
- security, logistics, trade issues, sustainability, certification
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Large Spatial production

potential

Arable land available for dedicated

bio-energy crops divided by the B,
total land B
[ > 31%
Potential Countries
Low NL, BE, LU, AT,
pOtential < 6,5% CH, NO, SE and FlI
Moderate 6,5% FR, ES, PT, GE,
potential S 17% UK, DK, IE, IT and
GR
High > 17% PL, LT, LV, HU, SL,
potentia| SK, CZ, EST, RO,
BU and UKR
Vo -7 L 5 y .
~ o0 Wit & Faalj, Biomass & Bioenergy, 2010
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European Resolution

“Europe has the ability to provide
substantial shares of its future energy
demands from sustainable bioenergy. It
has a unique set of opportunities....to
aggressively develop bioenergy solutions”

- Respecting food security and increasing
sustainability

- Recognizing regional opportunities
- Involving stakeholders
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40 M hectares available for bioenergy
production

> 1/3 of energy needs in Europe

http://kluyvercentre.nl/gsb
= gSb@kluyvercentre.nl

Kluyveric
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http://kluyvercentre.nl/gsb

Newspaper headlines




Newspaper headlines

The Irish Times, Saturday 30 January 2010
Producers of biofuels want changes to carbon tax

The Guardian, Wednesday 10 February 2010
Scrap biofuels targets and focus on improved public

transport

The Guardian, Monday 15 February 2010
EU biofuels significantly harming food production in

developing countries

The Guardian, Thursday 18 February 2010
A surreal argument for biofuels

]
KluyvercenTre | s T U D e I ft



Kluyver|cenTre/ sz

Obamas happy to go green | The Sun [News
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Public Opinion*

QB4.6 For each of the following statements, please tell me
whether you totally agree, tend to agree, tend to disagree or
totally disagree.

(SPLIT A) Alternative fuels, such as "bio fuels", should be used
to reduce greenhouse gas emissions - % EU

W Total Agree B Totzl Disagree = DK

EB72.1 Aug.-Sep. 2009

EE71.1 Jan.-Feb. 2009

EBG9.2 Mar. -Apr. 2008

*Special Eurobarometer 322, Nov 2009



QEBla In your opinion, which of the following do you consider to be the
most serious problem currently facing the world as a whole? Firstly?
%% EU

O EE&9.2 Mar, -Apr. 2008 @EB71.1 Jan.-Feb. 2002 m EB72.1 Aug.-Sep. 2009

overty, lack of food and
drinking water

Climate changs

% major global economic
downturn

International terrorism




Relevant opinions

European Group on Ethics report on
Sustainable Agriculture (December 2008)

Focus on:

- Human right to food
- availabllity, access and quality

- Distributive justice
- Global equity: protecting disadvantaged
- Intergenerational: sustainability

http://ec.europa.eu/european group ethics/docs/opinion24 en.pdf



http://ec.europa.eu/european_group_ethics/docs/opinion24_en.pdf

EGE report

(1) crops for biofuel production on set-aside or marginal land

(2) recycle both crops and food waste to improve the energy
balance of biofuel production

3) research for biofuel from waste, non-edible parts and species
that do not compete for land and water

(4) promote reduction of use of fossil fuels

(5) promote & finance infrastructure for 2"d generation biofuels in
EU

%
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Increase public participation

* In policy design for primary production of
food of plant origin

Linked to information campaigns on the
consequences of dietary habits for food
sustainabllity

(1) preventing waste of food products,
(2) promoting healthy lifestyle, and

(3) raising public awareness of agricultural
methods and technologies
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Kluyver Centre (2002-2012)

> 100 MEuro > 150 researchers from

Universities in NL & international industry

S

Aims to reveal and understand underlying public
issues that influence implementation of industrial

genomics results and suggests ways of improved
communication
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Genomics & Society



http://www.birdengineering.nl/home.htm
http://www.cskfood.com/index.php

Kluyver Centre Society programme

Three sub-programmes:
o Identification of future issues
e Quantification of impact of innovations

e Development of pro-active
communication strategies
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1. Safety (biopharma and co-existence: antibiotics In
cornflakes?)

2. Land-use: Food-Energy conflicts (rain-forests, food
prices?)

3. Energetics: Eco-efficiency (who do we trust?)

4. Environmental pressure: biodiversity; soil + water;
mono-cultures

5. Economic feasibility (oil/sugar price; uncertainty for
Investments)

* Schuurbiers, Osseweijer & Kinderlerer: Future issues 4
in industrial biotechnology, Biotech Journal, 2007 TU Delft

Kluyver|cenTre| sz



° Role of multinationals & IP

. North-South distribution
. Standards in measurement (LCA)
. Food-feed-fuels?

Cultural values of nature

Trend to take socio-economic issues on board

Kluyver|cenTre| e
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Approach

Stakeholders: Round tables to coordinate agenda
organised with RCI, EuropaBio and locally

o Stakeholder analysis on interests, values,
sources of information and trust

Public meetings in Amsterdam and Rotterdam

International stakeholder meeting

Meeting at European Parliament
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Sustainability as ‘core value’ & joint agenda
reduce use energy and fossil sources
Increase use sustainable sources

NGO’s: reduce use

Academia: sustainable applications (IB)

\ t

Government: reduce use, stimulation sustainability

t

Industry: Increase sustainability (IB)
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 Agreed: 10 recommendations for

sustainable biofuels
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Kluyver:

Summary Statement on sustainable development of biofuels
Viaardingen. The Netherlands, 1 November 2008

This staferminl decorias B resols of a0 evpaT masling on B sockets’ Bases of bifuek organisad by
Ehe KRyver Conbee for Genoamics of Indusioy Fenmantation woder “Chanham Fouse Ruie”. The meeting
wals desinad fo dicess Hhe soviefad SRues B ave Bel fo enmage o asodcabions off industivad
fermavintion fachmoslghes for the producion of Safeel ang' anangy shasaly dncrease. The wosksiog
Fovared ov the flenrFicanion of polky 'towinod poinis |

This document raflacks (e opdnions of 25 inomabionad axparts on e Reoessarny merswes Bhat shoukd be
impermntad fo develnp susrainmie sfermaiies for fassd el Aough sgrsemmenl & rasched on B
Folowing sharamants anch expart oury fokl diffeant Khs fov i TaranE givan & s et

25 prominent scienbists, politicians, sodal scientsls, enwvironmental organisations  and
industrialsts gathered in Visardingen on 30 October to 1 Movemnber 2000 o identify key isises
and concerms abouk the implernentation of biofesk,

Industrial technologies using microorganisms are contributing increasingly to the creation of a
bio-based society. Industries are now turning renewakble resources such as com and sugar inko
biofuel and biodegradable plastics. Vitamine, antibiotics and food enzymes produced by
industrial biotechnology are penetrating the market. Step by step biomass-based alernatives are
replacing fossl fusl-based production processes. These technologies are musch less well-known
than bictechnelogical developments in the heakh and food areas and conseguently have initisly
aroussd bess concern with the general public. But recently public and political concerns were
raised on thess developments & they will have a major impact on society & & whale, The social
implications of these developments therefare nead ko be sddressed froem the pubsst

How will the public and the snvironment benefit? What about the needs of developing countries?
How to deal with unknewn risks? What regulations should be in place? How will these contribute
o industrial innovation? What effects will these developments have on the global sconomy? And
how is socety going to address these issues? Insights inlo the societal issues should guide
public-privabe research, technology development and regulations.

The main issuwes identified by the group during the lectunss, decussions and bresk-out sessions
are summarged below.

1. Development of sustainable and secure alternatives for energy need
governance

Wie believe that Soensrgy must be managed to contrbube to & comprehensive sustainabl
L e N

e Ierm s os sacnd BEls el Th s sahial A ek o

L ama m aa e m o e om
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* Durable, biodegradable, environmentally
friendly, fair, non-GM, organic,
economically viable, natural, ...

Both: measurable specific standards AND
unmeasurable general concepts

]
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Politicians have fear

Nno decisions are taken
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Statement 1

Urgent need to clarity
concept of sustainability


http://images.google.nl/imgres?imgurl=http://www.derbigum.com/US/images/sustainable_systems.jpg&imgrefurl=http://www.derbigum.com/US/US_about-us_sustainability_sustainable-systems.html&usg=__rYprqqqdM9Yw5H_qiLHtEabYO1g=&h=310&w=310&sz=16&hl=nl&start=3&tbnid=UsBfR2e9CCZjHM:&tbnh=117&tbnw=117&prev=/images%3Fq%3Dsustainable%26gbv%3D2%26hl%3Dnl

Sustainability criteria are needed
which need to be measured

Indirect land use changes
Level playing field

need to measure whole agricultural system

Implement globally ——  Agricultural policies

]
P — TU Delft


http://www.calstart.org/images/Biofuels.JPG

Statement 2

Sustainable biofuels =
Sustainable agriculture


http://images.google.nl/imgres?imgurl=http://www.treehugger.com/agriculture-field-food-235.jpg&imgrefurl=http://www.treehugger.com/files/2008/10/iowa-agriculture-farming-wireless-soil-sensors.php&usg=__L4-G8tAZtCUVg4A_jOCVWpI5OQg=&h=351&w=468&sz=81&hl=nl&start=40&tbnid=_kBHFxP1XqD1AM:&tbnh=96&tbnw=128&prev=/images%3Fq%3Dagriculture%26gbv%3D2%26ndsp%3D18%26hl%3Dnl%26sa%3DN%26start%3D36

QB3 In your opinion, is each of the following currently doing too
much, doing about the right amount, or not doing enough to fight
climate change? - % EU

m Mot doing enough B Doing about the right amount @ Deoing too much O DK

The Eurgopean Union
EE7Z.1 Aug.-Sep. 2009

EEED.Z Mar., -Apr. 2008

Regional and local
authonties

EEYZ.1 Aug.-Sep. 2009

The (NATIONALITY) |
Government

EB72.1 Aug.-Sep. 2009
EESS.Z Mar, -Apr. 2008

Citizens themselves
EB72.1 Aug.-Sep. 2009

EBGE2.Z Mar. -Apr. 2008

Corporations and
industry

EB72.1 Aug.-Sep. 2009

EBEGES.2 Mar. -Apr. 2008




QB4.8 For each of the following statements, please tell me
whether you totally agree, tend to agree, tend to disagree or
totally disagree.

You personally have taken actions aimed at helping to fight
climate change - % EU

B Total Agree B Total Disagree @ DK

EB72.1 Aug.-Sep. 2009

EBE71.1 Jan.-Feb. 2009

EBGS.2 Mar., -Apr. 2008




QB7Y Personally, how much would you be prepared to pay more for
energy produced from sources that emit less greenhouse gases in
order to fight the climate change? In average, how much, in percent,
would you be ready to pay more? - % EU

B EBYZ.1 Aug.- Sep. 2009  OEBGS.Z Mar, -Apr. 2008

27%

Mo

30%

1-5%

6-10 %

11 - 30 %

More than 30%

B

24%




You are separating most of your waste for recycling

You are reducing your consumption of energy at home (for
example by tuming down air conditioning or heating, not
leaving applances on stand-by, buying energy efficient

products such as low-energy hight bulbs or appliances)

- 63%]| "l

Mostly chosen:
Waste recycling e

zve purchased a car that consumss less fuel, oris
more environmentally fnendhy

+2

Where possible you avoid taking short-haul flights

You have switched to an energy supplier or tanff supplying
a greater share of energy from renewable sources than
YOUr Previous one

Least chosen:
Ren ewable en el’gy fu have installed equipment in your own home that

fEnerates renewable energy (for example, a wind turbine,
solar panels)




Debates: no clarity but one-sided pictures on
selections of data

‘ lack of public trust on promises

mmm) lack of motivation (denial?)

‘ little responsibility and change

To avoid techno-fix we need shared
_______ responsibility

]
KluyvercenTre | s T U D e I ft




To create shared responsibility we
need awareness leading to
behavioural changes

===y Ve need better education
and communication for more people



Statement 3

Personal responsibility I1s crucial
to help our planet survive



Make it fun
Make it matter
Make it last




e moreknowledge = moreg-support

o risk is mostimports

e Europe does nt ant GM

o rational approach >pest

e public perception = public behaviour!
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The Evolution Of Man And Woman
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