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Workshop on
Green chemistry future and its possible impact on agriculture:
the whole farm geo-traceability coneept
Ispra, Thursday 22 January 2009
Building 58a Room 12A

Backeround

Fossil petreleum resources will gradually be replaced by sustainable resources
derived from nature including trees, plants and foodbiorefinery wastes. Chemicals
determined to be hazardous to the environment will have to be substituted (cf. REACH
legislation). Biomass is an interesting starting material for transportation fuels because it
15 renewable.

All these circumstances are drivers for change (shift from petrochemicals to green
chemicals) and therefore the European Commission has taken initiatives to enhance
market demand for bio-based products, in order to exploit their (in principle) positive
environmental impact. However a forward look is needed to assess the impact of a
massive production of green chemicals on world wide agriculture, 1o allow agriculture to
lead the change and not just to pay the consequences.

In this view, current debate on biofucls (namely on sustainability criteria
definition) can encompass green chemistry as links and overlaps of production processes
can cccur {e.g. biorefineries). Experiences and case siudies can be shared and exploited to
prevent negative impact on agriculture and wildlife. Sustainability criteria fulfillment
certification can also become an issue unless global monitoring or control sysiem is
outlined and prioritized.

The information produced at farm level during the feedstock production process
can be suitable, if appropriately traced, to assess production process sustainability against
the eriteria defined in the legislation. Historical information, GIS technology and remote
sensing can also enhance the temporal and spatial dimension of the relevant information
to be collected. All this translates in the whole farm traceability concept. Whole farm
traceability is recognized as a multi-purpose tool, regardless of the technology chosen, to
achieve larming system optimization, support cross compliance implementation, and
ensure product quality certification and verification of environmental sustainability
criteria for hiomass production.

Therefore JRC/GEOCAP action will launch a project to fill information gaps and
to build the sound information basis and record keeping system for the verification of
environmental sustainability criteria for biomass production. At the same time, another
project will be launched to identify the information at farm level to be produced and
collected in support of a Regional Quality Certification system.

The workshop objective is to assess the impact on agriculture and wildlife of an
expanding agro-chemicals market, the possibly in comparison with the current expansion
of biofuels market, taking into account the higher variety of plants and products, and the
expected (longer) time frame. The debate could also provide with new elements to
complete current EC policy and research initiatives on green chemistry.
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EXECUTIVE SUMMARY

Crreen chemicals are a great opportunity for agricalture sector. Experis in chemistry,
agricultural research, EU policy and chemical industry have been invited lo discuss
green chemistry future perspectives. Their testimonial is that biomass availability is
actually not the limiting foctor to cover the need of chemical products. Bwi, there are
today insufficient instruments for the promotion of green production processes and fo
encourage the use of green products as input for fertilizer and phytosanitary conirols. In
general, logether with the existing effective and targeted policies, LEAD and KBBE,
more consistency in EU policy Is still needed tharmonization of sustainability criteria,
sei-up of certification schemes relying on GIS technology). An urgemt work on
standardization of green process” asvessment methods is requested to pave the way for
reliable certification schemes capable of guiding consumers” choice and strengthening
consumer level responsibifities.

Climate change has forced all world governments to strengthen and revise their
environmental policies to reduce CO2 cmissions. Investing in renewable
resources is the solution to mitigate climate change impacts. Ofl_prices rise in
2008, even if not caused directly by shortage but mainly speculation, has
increased attention towards altemative sources for energy and allermative
feedstock for plastic and chemicals. In addition, waste management is a world-
wide problem needing urgent solutions to prevent irreversible damage to the
planet. Biomass production offers an altemative source of raw materials with low
ecological impact and high environmental benefit in terms of GHG balance (i.e.
potentially sustainable). However, biomass production can lead to social,
economical and environmental damages (expropriation, deforestation, food
shortage...) if not managed appropriately. It implies that biomass production
should be supported by mecord kecping technology and reliable certification
procedures,

EU scientists, industry and policy makers met on 22nd January in Ispra to debate
the impact of a shift to green chemistry on future agriculture. Green chemistry
itself presents a great opportunity for agriculture as it can act as a driver to
minimize the environmental footprint of agricultural processes. The discussion
ranged from technology deployment and development, to certification challenges,
moving across the main EC initiatives in the area, the Lead market and KBBE
(Knowledge-Based Bio- Economy) initiatives,

Invited speakers were James Clark, professor at York University (UK),
acknowledged expert on chemicals production from plants and Director of the
Centre for Green Chemistry. Norbert Schimiz is partner in MEO Consulting (DE),
currently performing a study on feasibility of a world wide accepted and
harmonized certification procedure for sustainable production of biofuels. Luca
Lazzeri (IT) has recently contributed to trigger a biofuelbiolubricants chain in
Italy based on a newly introduced crop, Brassica carinata. Tomas Jonsson is a
European Commission official, DG ENTR, in charge of LEAD initiative. Jens



Hoegel is scientific officer in DG RTD charged of KBBE program. Paolo Pizziol
is responsible of geo-traceability within MARS (Monitoring Agricultural
Resources) Unit in the Joint Research Cenire.

Hercafter are summarized the main outcomes of the meeting,

I

Among multiple drvers for change, the most important is to support the
chemical industry to switch from fossil feedstock to renewable resources (.
Clark): however, this process needs to be accompanied by appropriate and
consistent legislative framework, starting from harmonised sustainability
certification procedures and an appropriately technology-based (GIS)
agriculture o prove sustainable farming practice and prevent land
displacement effects. For such purpose, we could use the Whole Farm Geo-
traceability approach which is a ool enabling farmers and public services,
when linked to national GIS- geodatabases, to link production practices and
inputs to a specific land plot, with the aim to check and centify cross
compliance, Good Agriculture Practices and other similar existing and
forthcoming rules for sustainable agriculture (F. Pizziol)

Potential benefits for the chemical industry are wide-ranging. Currently, many
pressures are on the chemical industry, ranging from energy cost and saving to
new legislation requirements (REACH). In addition, consumer awareness has
started to play an active role in the whole debate, and the perception of
chemical industry as the major Earth polluter is now wide-spread.
Furthermore, & very concerning issue is that many raw materials used in
chemistry (e.g. Ni, Zn, Cu, Ag, ...) are running out, while in the meantime
their prices grow exponentially (f Clark)

90% of organic chemicals are based on petroleum feedstock (although
representing only 5% of used petroleum). Modern technology allows the
conversion of organic carbon from plants into plastics and other chemicals.
Metabolites (e.g. plant waxes) can be extracted from biomass of industrial
crops and bulk chemicals from processing (e.g. glycerol). The present
limitation is the range of extraction/processing technologies available, and not
specifically the feedstock — eliminating the need for specific plant breeding, at
lcast for bulk chemicals. The issue is to make the chemical processing
greener, reducing energy, solvent and water use. Substitute products derived
from biomass (like solvents, adhesives etc.) should be incentivized and the
legislative approach should not be just forbidding ‘problematic’ substances
(REACH purpose), but also focusing on the processes. “Green Companics’
should be rewarded and agreed methods to gauge how ‘green’ chemicals are
(based on carbon footprint or energy demand etc.) need to be developed and
agreed upon (. Clark).

The LEAD market initiative has been set up to boost market prospects for bio-
based products and to remove obstacles to their success. Bio-based products
refer to non-food products derived from biomass (plants, algac, bacteria,
crops, trees, maring organisms and biological waste from houscholds, animal
and food production). The Advisory Group set up on the basis of this initiative



will assist concerned services and policy makers in moving towards standards
definition, policy coherence, certification schemes, product labels, public
procurement, public awareness etc. The focus is presently on biochemical
products (biosolvents, biolubricants etc.) and enzymes. A significant issue is
to avoid competition between foodmon-food, whilst supporting the
exploitation of wood, wood waste, non food plants ete (T, Jonsson,),

- Rescarch is needed to establish new sources of biomass and products since the
range of process tmhnnlng:iﬁs and raw materials chosen will affect levels of
sustainability. This is the reason why the Commission has set up the
Knowledge Based Bio Economy (KBBE) initigtive. The main focus of 2009
rescarch (Call for Biorefineries) is on the sustainability criteria for biomass
production and in particular on the sustainability assessment up to the farm
gate (. Hoegel).

. Presently, major sustainability issues are minimum GHG savings,
safeguarding natural land, sustainable cultivation of agricultural land, and
ensuring social standards. In present agricultural commodity markets,
incentives for sustainable production are not sef. Sustainability requirements
set by policy can help to overcome this market weakness. Certification is one
possible appropriate instrument to differentiate between “good” and “bad”
biomass. However, a cerification scheme that covers the relevant
sustainability requirements and information abouwt GHG emissions docs not
currently exist (N, Schmiiz)

. In Ttaly, a complete production chain has been established to produce bio-
lubricants from Brassica caringta cultivated over an area of 1500 Ha.
Biolubricants production cost is cumently 30% higher compared to
petrochemical products, but performance is comparable and pollution impact
lower (for example, one ha of Brassica carinata represents a carbon sink of
4000 kg of CO2). However, since this plant is not a plant officially registered
(the procedure is a bit time consuming) it prevents from promoting this crop
for biolubricants and bio-fertiliser production and to grant green market
support (such as the ones granted to implementation of renewable energy
programs across the EU), or to access (o 2™ pillar funds (L. Lazzeri}

. Moreover, to expand its market share (or even to ereate a new market) a green
product needs to be certified and pertinent information for the consumer
presented in a standardized manner (labeled). To achieve this, a commonly
agreed method for GHG calculation is required and also for other aspects such
as recycling content, disposal practices, and so on, to estimate environmental
impact or footprint. This lack of harmonization is not at all a minor issue. In
addition, an easy labcling approach (e.g. grading household goods on energy
consumption) is mandatory to be accepted by consumers (N, Schmirz)

. Different perceptions of sustainability concept among EC services lead to
inconsistencics in some legislations (e.g. big tansformation plants, favored in
the Rencwable Energy legislation, are economically sustainable but may have
a more significant environmental impact compared to small plants based close



10.

L1

12

13

14.

to biomass production areas). Many EU policy areas refer to sustainability
criteria, but how consistent are they? (1. Lazzeri)

Industry (including farmers) needs more motivation, means more explicit
incentives, to adopt green processes and produce green products (J. Clark).
For example, the majority (93%) of inputs in the food chain occurs at farm
level, but there are no EU incentives in using plant-derived fertilizers 1.
Lazzeri).

Sustainability certification, for a considered crop or plant, is only meaningful
if it is extended 1o all its uses, rather than restricted (o niche areas such as the
bio-fuel production (V. Sclwmirz).

Geo-traceability is an essential tool 1o identify land (easy identification of *no-
go" areas, land history ete.), to protect high carbon stock arcas, and to manage
crop segregation when it is necessary (e.g. when a harvest can also imply
different chemical composition) (N. Schmitz), Geo-traceability is potentially
achievable but has to be motivated, perhaps through financial incentives or
mcome support through facilitated access to quality chains and specific
subsidies. {P. Pizziol)

Consumers can also play an active role in green chemistry spreading out,
especially for what concemns the recycling of wastes. However, they need to
be guided by appropriate labeling on goods and legislative framework (e.g.
mandatory waste separation in fast food restaurants) (f Clark),

In conclusion, green chemicals are a great opportunity for agriculture sector.
Howevaer, there are today insufficient instruments for the promotion of green
production processes and to encourage the use of green products as input for
fertilizer and phytosanitary controls. In general, together with the existing
effective and targeted policics LEAD and KBBE, more consistency in EU
policy is still needed (harmonization of sustainability criteria). An urgent
work on standardization of ‘green process’ assessment methods seems a
logical development to pave the way for reliable certification schemes capable
of guiding consumers’ choice and strengthening consumer level
responsibilities.



_N%

Workshop on Green Chemistry
22/01/2009

TOTAL PARTICIPANTS: 18

MIGUEL BRANDAD FIDRENZO BUCELLI
Joint Research Centre- RWER Unit- 1ES HOUGHTON Italia Spa- Fluid Technology & Service

Via E. Fermi 2749
ISPRA (Ttaly)

E-mail: miguel.brandso@ijre.it

JAMES CLARK

Unlvarsity of York Green Chemistry Centre

Heslingtan
Y010 50D YORE (United Kingdom)
tel: +44 (011904 432580

E-mail: fhel@york.ac.uk

FRANCESCO DEGLI INNOCENTI
Movamont

Via Fauser 8

28100 NOVARA (Ttaly)

tel: +390321699607

E-mall: idi@novamont.com

JENS HOEGEL

European Commissian
Office SDME 08/40

1049 BRUSSELS (Belgium)
bel: 432 2 29 99412

E-mail: jens.hoegelidec. europa.eu

Worldwide
Via Pastorng 38, 16162
GEMOVA (Italy)

E-mail: foucel@tin.it

LORENZO D'AVING
CRA-CIN

vis corticella 133
40128 BOLOGNA (Italy)
tel: 003901516316861

E-mail: [.devino@isc.it

JACQUES DELINCE
Joint Research Center
Via E. Fermi 2749
21027, 1SPRA (Italy)

E-mail: jacques.delince@ec. suropa.eu

TOMAS JONSSON
European Commission

Ay d'Auderghem 45

1049 BRUSSELS (Belgium)
tel: +3222960551

E-mail; tomas.jonssoni@iec.europa. ey
10



SIMON KAY
European Commission- Joint Research Centre
Via E. Fermi 2749

ISPRA (Italy)

E-mail: simon.kay@irc.it

OMNOFRIO LEONI
CRA-CIN

corticella 133

40128 BOLOGNE (Ttaly)

E-mail; o leani@iscl.it

PHILIFPE LOUDIAM]T

Jaint Resaarch Centre

Wia Fermil

21020 ISPRA (Italy)

tel: +39 0332 78 6160

fax: +39 0332 78 5162
E-mall: philippe.loudjanigjre.it

PACLD PIZZIOL

Joint Research Centra
Via Fermi 1

21020 ISPRA (ltaly)
tel: +390332785767
fax: +390332786474

E-mail: paclo.pizzicl@ire.it

NORBERT SCHMITZ

med Consulting Team
Welssenburgstr. 53

D-50670 COLOGNE [(Germany)

bel: +492219737232

fax: +492219415863

E-rmail: schmitz®meo-consulting.com

LLCA LAZZERT
CRA-CIM

corticella 133

40128 BOLOGNE (Italy)

E-mail: |.[azzerBisc, it

ROBERT LOOS
JRC- RWER UNIT- [ES

GIAMPIERD PATALAND
Cerealboscana Sph

via delle Cateratte, 58

56100 LIVORND (Ttaly)

tel: 05856249963

fax: 0586828007

E-mail: g.patalano@cerealtoscana.it

NICOLAE SCARLAT

Joint Research Centre

Via E. Fermi 2745

21027 ISPRA (VA) (Italy)

tel: +350332786551

Face: + 390332789902

E-mali: nicolae.scarlat@ec.europa.eu

PADOLD SPUGNOLI
DIAF Universita Firenze
P.le Cascine, 13

50144 FIRENZE ([waly)

E-mail: paocio.spugnoli@unifi.it



European Commission - Joint Research Centre

Abstract

GIS/ICT —based agriculture record keeping systems can prove sustainable farming
practice and prevent land displacement effects, the most unwanted effect of any
possible non-food use of land. For such purpose, Whale Farm Geo-traceability is a tool
enabling farmers and public services, when connected and interfaced to national
geodatabases, to link production practices and inputs to a specific land plot, with the

aim to check and certify cross compliance, Good Agriculture Practices and other similar
existing and forthcoming rules for sustainable agriculture

12
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Introduction to
whole farm geo-traceability
concept

Paolo PIZZIOL
EC JRC IPSC
Agriculture Unit

A wiss

Outline

-Farm traceability rationale

*ICT deployment in farm business
*3° millennium agriculture challenges
*green chemistry opportunity

13
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Objectives & regulatory requirements resulting in
traceability implementation at farm level

High food safety I

High quality products I 11

High quality Enﬂrmrrmﬂll e

Farmers’ awareness 1

E——

Rural sustainability I

i wAFS

From traceability to Whole farm geo-traceability

Traceability
Food traceability
Geo-traceability=
—Farm level traceability=
—Internal traceability=
—On-farm traceability=
—Whole farm traceability=
—Whole farm information management= 14
~Whole farm geo-traceability
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Geo-traceability: definition

Geo-traceability is based on the
contribution of geographical data
related to production parcels to

classical traceability... {ogerr. &
Debord. M. 2006)

... allowing to address
geographical context knowledge ==
and problematic ... (Debord M. 2006)  Time

[Cger R, 2005)

... when considering the history, use, and location of a primary production
and its related practices... (Omatto A. et al. 2007)

i iR

Use of whole farm geo-traceability

Multi-purpose tool

—to achieve

= Farming systems optimization

» Eco-environmental sustainability

* Access to new markets (e.g. quality, contracts)
—to facilitate

*Access to public subsidies

*Public administration controls

*Public administration advice 15
*Certification bodies work



..but this requires

appropriate technology
deployment

mic AR

ICT tools deployment in agriculture

...... e
Average or smaller farms: ﬁ
— PC for data storage oo L
Big/high income farms: U
Above + - ;____
— Expert systems for management M

- On -line access to public and private DB (e.g. LF-'Il:a trade & prices data etc. )

Advanced /pioneering farms:
Above +
- GPS devices for precision farming
— IS tecnology
— Automatic data registration devices as RFID
- PDA

— GPRS e
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Farm ICT assets upgrade

Pre-conditions

* Financial incentives

* Market perspectives

« Supporting legal framework and (in general) legal simplification
* ICT local infrastructure (broad band etc.)

* Benefil-cost analysis

R MARS
Farm ICT assets upgrade: pros

Appropriate and reliable information collected and stored for
- quality productions (incl. erganic & niche productions: production schemes
fulfillment)
— contract productions (production protocols fulfillment)
— ordinary subsidized productions (cross compliance standards)
At benefit of

~ farmers (production factors optimization, no cc penalties, increased self-esteam
aic.)

= retailers! traders/ importers! exporters

- certification bodies

= CONSUMErs

- public control bodies (agriculture & environment)
- public & private advisory bodies

17

All stakeholders in the production chain!




A Mirs

Farm ICT assets upgrade: cons

= SW and HW purchase costs

* Requiring training and support

* Lack of (some) farmers’ confidence
* Exira work!

A is

Agriculture: new ‘tasks’

* Food Safety
* Food security and worldwide stabilised markets
* Environment care (about e.g. pollution, illegal dumping, biodiversity)
« Liability (e.g. conventional & GM crops coexistence)
» Animal welfare
= Workers safety
« Consumers awareness (>more information but problem of label complexity)
» Red tape (subsidies request, cerifications etc.)
This imply more
~Formation
—Information
—Data collection 18
—Data analysis
~Data delivery
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Agriculture: new business perspectives

Non-food area as
- grean chemicals
— biofuels (1°, 2°, 3° or 4° generation)
[Requiring sustainability certification)

Not biomass delivery-linked (services) as
— Agro & Eco-tourism
— Carbon credits market
[Requiring spatial data up-to-date (and measurement certification?))

i Mivs

Agriculture: future technological challenges

«Simplification farming practices o
—minimize inputs
—achieve a lower ecological footprint
—increase flexibility
*Diversification farm productions to
—oplimise manpower/machinery exploitation
—stabilise income
*Product pre-processing in sifu to increase the output value at farm gate
*Rationalization of national/regional markels to
—shorten food chains
—reduce food miles
—promote farmers markets and -
~GAS (Gruppi d'acquisto solidale)
*Internet sales
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ICT: future technological developments

*HW (portable devices):

— PDA with more operational capacity (incl. batteries duration!)

— GPS for geo-referencing farming practices

- GPRS for data transmission

—RFID: more information capacity and more user-friendly dala capture
*SW: more user-friendly and automatic/pre-defined data analysis

More transparent data access and exchange (from public to private and vice versa)
also to prevent frauds about farm practices, abuses and illegal behavior

A MARS

W F geo-traceability at cross-road

ICT progress

Agricultural economy

Diversification (upgrade) Regulatory requirements
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Focus: green chemicals opportunity....

T

-To lackle oil shortage expected in 25(7) years

For Earth:
-To get rid of ofl as feedstock for plastics etc. asap

,ﬂﬂ  reduce fossil fuels direct pollution (e.g. tank sinking and pipeline burst) and indirect
mn

f worl icul
=To increase GHG neutral balance agriculiure
=To provide new appeal for agriculture business
=Ta promote an higher consideration of agriculture in the seciety
—To achieve a diversified and rentable agriculture

But taking care of
—Assuring environmental sustainability criteria mngﬂimm through detailed and
referenced practices records (incl. the purpose of preventing cross contamin elc.)
= ;ﬁ_kpien'-anl: appropriate public contral & monitoring systems to avoid frawds and illegal
margets

....can further justify geo-traceability implementation !

o MARS

And we can conclude that.....

Whole Farm Geo-Traceability could be the
baseline (or the common basis) for various
certification schemes including sustainability
certification for biofuels and green chemicals

In particular, we think that green chemistry could
be WFGT ‘sponsor’ and viceversa.

However, we still need to know more about green
chemicals, in particular ....

21
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We would like to know:

1.

oW N

=0 DN

Which crops will be in the coming years more concerned as green chemicals
producers 7

Is there any market priority in bio-based products demand? (e.qg.
pharmaceuticals, plastics)

State of play of main research projects at EU level.

Can green chemicals production present specific eco-sustainability problems?
Are sustainability criteria eventually identified for big-fuels suitable for green
menﬂcartﬁ?prﬂductm chains? Can cerification issue be tackled with the same
approac

Which will be the research areas to focus in the coming years?

What policy makers do to push this sector?

W}E green chemicals have nol yet got (so far) same political altention as
biofuels?

Which role can play geo-traceability in green chemicals agriculture diffusion?

. Which role can play JRC in this context? E.g. create a network? Promote specific
research projects.




Green Chemistry: Today and Tomorrow
ProfJames CLARK

University of York

Abstract

Green Chemistry is concerned with developing new low environmental impact and
sustainable technologies for the creation of genuinely and verifiably green and
sustainable chemicals. There are multiple drivers for change including the increasing
costs and limited availability of traditional resources; legislative pressure on
manufacturing and waste disposal; and customer pressure for greener products. By
combining these drivers with the opportunities provided by biomass as a potential
source of carbon and industrial and domestic wastes as sources of other elements and
compounds for making chemicals we have an irresistible opportunity to move towards
green and sustainable chemicals. Green Chemistry shows the ways to achieving this
thorough more efficient biomass conversion technologies, clean chemical extraction and
synthesis, and green product design. It is vital that we engage all actors across all

relevant supply chains in this process of change — from furniture to clothing and from
electronics to pharmaceuticals.

23
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Green Chemistry

Today and Tomorrow

James Clark

Green Chemistry Centre of Excellence
Chemistry Department
University of York, UK

www.greenchemistry.net ,’
W,

Benefits of the Chemical Industry
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Pressures on the Chemical Industry
Across the Lifecycle
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Green THE Uutvnsmw
o Green Chemistry and the Consumer

“Research shows that 80% of the 18 Million people visiting our stores each
week want sustainable products”

“A clear majority (of our customers) want this process to be simplified™
"Green Chemistry is not only a solution, it Is the solution”
[Mike Barry, Mark & Spencer Head of CSR]

*Chemicals ara featuring more prominently in stakeholder resolution .... The
resolutions are a sign of pressure to come, driven by more organised NGO
actions, increased consumer concern and an availability of safer alternative
products”

*(Major companies) ... are being asked to lay out a strategy for becoming a
laader in safe chemical usa™

[Ends report]

“Green chemistry offers corporate managers and investors on opportunity
to reap the benefits of 21" century thinking and avolds the risk of 20t
century chemistry™

[Rich Liroff, WWF-US]

THE 'l.lmvnnmngﬂjﬁfk
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What is Green Chemistry?
Sustainable Development and Business

Energy Non-renewables ECONOMIC

T,

e

cost.  REDUCE water
~— ,fﬁj

wiaste e risk
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Chemistry 0
Sustainable -
feedstocks
Greener
processes
o
Measuring O
O Green
O & WO
i - " Green Product
- Green and Sustainable design
~ Supply Chains

THE Lluwa:smg‘ﬁk

Making your raw material
more sustainable

The chemical industry is too dependent on traditional
virgin sources of raw materials - sources that
are becoming scarce, expensive and unreliable, and often
[from regions with uncertain social and political conditions
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harm
End of Life
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Disposal of chemicals

and cause environmental
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Chemical use

Product
Use
may hawve high
energy costs

ICa

Leng global supply
chains add to

chemical environmeantal

foatprints
Product

Manufacturing
produces 4%
of global CO2

Chemical

High resource demands
for disposal

Manufacturing

10% of ail for
chemical manufaciuring

I

manufacturing

10% of ol used
as raw maberial
for making chemicals
Chemical industry
needs numercus rens
malerals (P, 5, Sb,in, As..)
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Key elements are running out!
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Chemistry

T Waste 1s tomorrows resource

-

We need to encourage the greater use of
chemically rich waste as a resource

THE Unwnsmw

Sustainable sources

of

Carbon

Over 90% of organic chemicals are based on petroleum feedstocks
this is not sustainable
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Bi’umass

Exiracsabes Bulk Chemicals
|sacondary metabolites

{{ampnmmlm.g of
THoaeE s Materials bulk materiala/residues)

CHEMICAL POTENTIAL

(primary metabolites -
starch, gellulose)
Benign Extraction Methods Selective Fermentation
Wi  separationPurification Do T
giﬁrﬂn Chemical Transformation Emchon Technology
a (Biojplatform molecules
o Green Chemical
= Modification
Compogites

THE UNIVERSITY of frik




Biodiesel Glycerol -fuel and chemical value
especially when based on wastes as feedstocks

THE UNIVERSITY of frk

S p— www.sustoil.org

T SUSTOIL: a new Network
for the sustainable use of plant oils

B 23 partners from 10 EU countries
B Collaborators from oulside EL
[ ] mmmmwm

[ o e o 8 o e e R AR
'

' Farming/harvesting Primary processing Secondary
processing

INTEGRATED BIOREFINERY
SCHEMES

We need to more rapidly move towards the wse of non-competitive
biomass as a feedstock for chemical manufacturing
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Making your process
greener

Chemical manufacturing is largely based on chemistry that
is complex, energy- , solvent-, and water-intensive and produces
considerably more (often hazardous) waste than product

THE urawnulnw
Green Chemical Processing

Primary Secondary
Fanmng.* -Huleroganeous catabyic
Harvesting - Benign (solvent) . technolegy
extraction -Biocatabiic technology
Waste-sorting . Biop i Sl b
(enayrea Bl whole 0l MEIOWaNY) PIOCTsas
- Condrolled pyrolyses Interishee processing
CLB A PRACIOwErE . |
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ot For example... ... for the preparation of widely used intermediates

Making Amides: Development of a Cleaner Process

¢

-

4

Green Chemistry

" Starting Material

aingle step catalytic process

Cheap reusable catalyst

Very high atom utilisation

simple work-up/separation

Mo hazardous waste

</
Amide product

We can be too clever to be green: we need to encourage
simpler, cleaner chemical mamifacturing

THE UNIVERSITY gf ok

Making your product
greener

Social, environmental, legislative, supply chain and worldwide political
pressures make the introduction of greener products imperative




Routes to Substitution —

I

Adhesives [repicing fovmaddafryde)
Flarme retandants (replacing pofshrminaiod crmpos)
Primars. {repfacing chromals)

Sapargnical ks, Dogahame (Sohanis)

:'a_ ., .

o Study currently available alternatives Mo pobnncnrties ol
L Clay mapocomposies (fame notandanis)
# Clrates (prmavs)

1

o

N
‘ e - e e B

. G 1 E inable products

3 ;

z / \ Piatform molscules from bicmass

R Natural sxtracts

o Chemicals derived from renewable H e

:.| resources & with green lifecycle Groen Chemisiry modified naiural products
o ]

i

E We need to promote practical routes fo and incenfivise

8

substitution and not simply legislaie for avoidance

.ﬂﬂn THE UHIFE!EIHW
- Solvents from Renewables

Biomass

Fermentation

Glucosa + H,
+ sorbitol @@ Levulinic acid

Glucose -+ succinic acid

Lactate esters

Isosorbide Sakiand
osorbide esters ﬂﬂgﬁ;:
Rog Succinate Ethyl lactate - 34
Esters Vertec Biosolvents

(Bioamber, DSM, Roguette)
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Examples of Companies showing
leadership in Green Chemistry

InterfaceFlor - take-back schemes and research on use of renewable

resources and green product design for carpets
Armstrong World - use of renewable resources in floor coverings

GSK- green chemistry process metrics, awards scheme
Cognis, Ecover, Henkel - green surfactants
Pfizer, Rhodia, Enichem, Merck - greener manufacturing processes
Roquette, DSM, Dow, Bioamber, DNP - chemicals based on
renewables
Solvay, Dow - chemicals based on biofuel co-products
Nature Works, DuPont - bioplastics

Hua Yi group - corporate green chemistry policy

Companies showing good practice need to be rewarded .,

S w | eder

How Green is my Chemical?

THE UNIVERSITY &F
== -

Carbon Footprint

Environmental Footprint

Green Chemistry metrics

PBT and related product classifications

There is no standard for measuring greeness but we
need ta establish a mechanism of approval for
methods wsed and the reporting made
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v Eyvironmental impacts from a shower gel

Long global supply
chains and large number
of components adds
to transport burden
High enargy use in Chemical Waste chemicals
manufacturing "“"‘”"““::f need to be treated and/or be
ulplmglnhamlﬂﬂl envirenmentally compatibla
Pre- Product Product End of Life
manufacturing Manufacturing Delivery Use
il - High water and energy demands
Polrochemicals Wasta'product mass
Ratio >>1 for most
Fine chemicals

We need to encourage full life-cycle thinking
across the supply chain for
determining environmental impact

Green THE UNI'J'!I!-IT‘I’W
Chamistry

Two — box lifecycle measure of greeness
The consumer is a vital part of the “greening"” process

hafum consumer after mrrsurnar

The mnsunmr interface
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Supply chain partnerships

Supply chains for current chemicals are
inadeguate for green and sustainable chemicals
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. Eco-waxes

York - Charles Jackson Farms - Botanix - Croda - Compak

| Cosmetic Products |
v = 1 [semiochemicals
| tRothamsted)
Wheat straw
-}Hmmaum |

*Natural” products are very desirable...they need to be:

- derived from natural resources

- extracted using “natural " solvents (H,0, EtOH, CO,)
- modified only be “natural” methods (biocatalysis) _

oy

and for the residues........ : THE UNIVERSITY o fnk

Green Office
ork-Velcourt-Bical-BCC-PQ-B&Q-BioFlame-Compak (LINK)

Bio-based composite materials for structural and furniture applications

Green
Chemistry

el i -

e I4l

- ——> |-}

sva
Grasses
Agricufural and related reskdues 38

Overall good metrics for sustainability, greener products,
waste avoidance and low environmental impact manufacturing
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York-Interface-Itac-Contract Chemicals -(TSB)
Switchable adhesives for carpet tiles

e need o promote case shudies of green and sustainable supply chai

THE Unlvslslng‘}ﬁn’c

Activity Areas

The Centre's Activities can be groups into 4 areas:

* Research

* Industry collaboration Research

* Education, including
development of teaching
and promotional materials

* Networking with all
chemical stakeholders

Industry




Principles & Technologies
Principles, Environmental Impact, Chemical Engineering,
Catalysis for Green Chemistry,
Alternative Reaction Media, Energy,
Clean Synthesis, Renewable Resources,
Greener Products

Supporting Courses
IP, Business Opportunities, Green Chemistry Presentations,
Legislation Presentations and Literature Research

‘ Research Project & Oral Presentation

B =TS e =8I E S o

In collaboration with Industry

Green

Contact-based

Supported e -learning

CPD

(including Masterclasses and
on-site delivery)

Full or Part-time
Certificate, Diplomas and Degree options

We need to better prepare the next generation and
retrain the existing workforce in the principles
and practices of green chemistry

THE UNIVERSITY oF Jrk
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iy gl Formery

Networking Projects:
Green Chemistry Network

« Est. 1998 with =
funding from the £ L -
Royal Society of Ly o
Chemistry al i

* One of the larges
international
networks of this
type in the world

* International
membership

« Excellent forum
for information

exchanges and
collaboration

1™%

THE UHI\’H!IT‘!‘W

con Bt E ‘Networking Frnjer:tﬁ

reen Chemistry & the Cunsum ¥
Engaging the retailers through low technical

awareness of greener chemistry
s
&

Environmentally friendly bitter-faste

B  “Research shows that 80% of the
16 Million people visiting our stores
each week want sustainable
products™

B “A clear majority (of our

customers) want this process to be
simplified"

B “Green Chemistry s not only a

solution, it Is the solution™ Biodegradable Surfsctants
[Mike Barry, Mark & Spencer Head of

CSR]

Halogen-free Name retardanis

hitp:/iwww.rsc.orglchemsoc/gen/indusiry. him#consumer

We must encourage mechanisms for engaging the
(very many) users of the chemical industry
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(e of Fareeres

Green consumer [}I‘Dd ucts
York-Boots-Bristol and Glasgow Science Centres

' TEae G e gra Gunoalindy Frndasis mabalis,

THE UHIFEI:SIT\'W
."""“""' 6th Green Chemistry & the Consumer

Symposium

Energy Efficiency of Green
Consumer Products _

4
g - =

15% & 16% June 2009
The King’s Manor, York, UK

Plus pre-symposium Masterclass & evening event
Speakers from retail, industry, academia, NGO and others :

%




Industry

Green
Chemistry

Cantra of Excellence

www.greenchemistry.net

Research

Education

etworking



Tamas Jonsson
European Commission, Enterprise and Industry DG
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Abstract

The objective of the Lead Market Initiative is to facilitate the market entry of products based on new
technologies by addressing possible demand-side problems.The European Commission issued in
2007 tha report "Accelerating the development of the market for Bio-based Products in Europe™!
which was prepared by the inter-sendce task force in connection with the Communication on the
Lead Market Initiztive (COM{2007) B0 final). The report contains a concrete sction plan for boosting
market prospects fior bio-based products, which is now being implemented,

Bi-based products can be defined as non-food products made from renewable, biclogical raw
materials, either from cereal crops, oilseed rape, straw, wood, wood waste, hemp, flas, household
waste, industrial waste, sludge, etc. The bio-based products lead market has dedded to concentrate
firstly on the two following product groups: biochemical products (bio-polymers, bio-surfactants, bio-
solvents, bio-lubricants, plus chemical bullding blocks such as ethanol, butanol, lactic acid, etc), and
enzymes (including technical enzymes, food enrymes, and animal feed enzymes).

The Commission has set up an ad-hot advisory group, including representatives from European
Union Mermber States, academia and industry, to assist in the implementation of the actions, but also
to formulate more detalled recormmendations for actbon. These actions will address possible
obstacles 1o introducing new technologies on the market. The maln areas where the advisory group
is expectied to propose changes are: better policy coherence, regulatory changes, standards, product
labels, certification schemes, public proturément guidelines, availability of raw material at a
competitive price, support to setting up of integrated bio-refineries, improved access to finance, and
public awareness of the benefits.

. hitpeifec. europa.ew'enterpriseleadmarkethiobased products.bim



The work on developing suitable European Standards for bio-polymers and bio-lubricants has already
started in 2008. The availability of such standards is essential if we want consurmers, companies and
pubdic authorities to make conscious decisions about their purchases. Industry standards and
infarmative product labels can give useful information on the characteristics and environmental
benefits of bio-based products, and hence help to open up markets for new technologies.



oducts Lead Market

bio-based products?

able materials

ited fossil resources and reduce greenhouse
(carbon neutral / low carbon impact)

nd recycling possible
gradability or compostability and a lower toxicity
rce-intensive production (water, energy, waste)

ng our economies to threatening climate change can
economic opportunity

culture, forestry, industry and households generate
nificant amounts of waste

ural development

Security of resources (less dependence on imports)

s




»-based products: a definition

ad products refer to non-food products derived from
s (plants, algae, bacteria, crops, trees, marine
Sm: and biological waste from households, animals

[ Fos: s are hydrocarbons crealed from fossilzed remains of dead plants and animals, thal
Eterpriue e inciry MHhhmmmlmwhmtﬂmMmﬁumM
takis hundreds of milions of years they ane considensd non-renewable resounces,

Innovation

Public acceptance &
understanding

47



olement the activities of the action plan, in cooperation
he Commission,;
% define the activities described in the

make recommendations for policy action at the national or

pean level;

sure that the activities will be coordinated with public
orities, business, civil society & other stakeholders.

. bac#duﬁng.?ﬂﬂg; acfion to continue until 2011
)
i

group will be composed of members of the
's existing networks:

TR's Contact Network with Member States for
ompetitiveness in Biotechnology (COMP-BIO-NET)

D's Knowledge-Based Bio-Economy Network (KBBE-
NET)

DG AGRI's working group on mobilisation of forest biomass
DG TREN's network for the development of national
biomass action plans

EU Renewable Raw Materials Working Group (EU-RRM)

ENTR's Competitiveness in Biotechnology Advisory Group
(industry and academia representatives)

Technology Platforms
ETAP (Environmental Technologies Action Plan) WG
Several "observers” participate in discussions



animal feed enzymes

Eurvpeen Commberion
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Fig. .24 Basic chemical
compounds that can be produced .
from blomass. _ @~ Chemical building

blocks

(a1~




Biomass sources

‘of biomass sources is a benefit to society
1ass from crop production should be subject to
tainability criteria, and ideally, traceable
mass from household waste and wastewater is
tential source, but legislation and active

olicies are needed to build a new processing chain
- Biomass from forestry and industrial waste:
nderutilized?

~ Landfills must be reduced

MUNICIPAL WASTE MANAGEMENT

Country ~  Recyded  Llandfll Incneration  Waste
(9%/total)  (%/total) (%Aotal)  perperson

““Eﬁsmﬂmﬁaﬁﬂggm
RoogwvoraRsRNSH
EHEHBRRERRERARE
9 .

HSREOBIENVRBRYW

Figures for EUIS, 2004
Source: Institute of Public Policy Research




ety of biomass sources is a benefit to society
rom crop production should be subject to
ainability criteria, and ideally, traceable

3ss from household waste and wastewater is
potential source, but legislation and active
licies are needed to build a new processing chain

- Biomass from forestry and industrial waste:
inderutilized?
andfills must be reduced

Comparison

tities of biomass,
3 added,
~ 'ﬂf COE

siochemicals, biopolymers:
small quantities of biomass (5% of petroleum
ised for chemicals)
jgh value added,

= can be recycled, avoid/reduce CO,

-Eh-h-dhh



of biochemicals and
ers.

oblems: EU sugar price,

iflicts between food and non-

ses

orrow: Wood, wood waste,
, hon-food plants, etc.

>> Problems: technological
development, mlsgmdad policies

B e mﬂmmmm which are then fermented o aleohol,

ssion proposes to issue two standardisation mandates to the
andards bodies CEN, CENELEC & ETSI:

gra andate: to explore European Standards (EN) &

Jeli laara#atadtumaaﬁuramﬂm testing, biodegrabability,

ystability, product functionality, impact on GHG, amount of Renewable
terials (RRMs) in all bio-based product areas.

)) one standardisation mandate to develop ENs & interim CEN Workshop
reements (CWAs) for bio-lubricants & bio-polymers — here:

agradability (for biolubricants only), the application of specific product

unctionality, the impact on GHG, the amount of RRMs. Descriptive and/or

erformance ENs. 52
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3| for recycling or waste sorting?
abel for bio-degradability?

Vhat about mixed raw materials
(petrochemicals + bio-based)?
Percentage? Label?

-mﬂhﬂr

egal acts or policies to be examined
for policy coherence
1 plan (Commission, 2005)
o] nication (upcoming)
ity development strategy
d packaging waste (Directive 2005/20/EC, 84/62/EC)
aste (Directive 1989/31/EC)
abelling (Directive 92/75/EEC)
ibelling, bio-based labelling
ated Pollution Prevention and Control legislation (Directive 2008/1/EC)
unication on Green Public Procurement
unication on Sustainable Industrial and Consumption Policy
Biotechnology Strategy and Action Plan




Green chemistry: The KBRE inftiative
JENS HOEGEL
European Commisslon DG RTD
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ABSTRACT

The concept of the Knowledge-Based-Bio-Economy (KBBE] comprises seversl iniliatives of the
European Commission (DG ATD). An important aim of the concept is to produce materials and
products from renewable resources (including waste) in a sustainable manner by converging
different technologies, like chemistry, biology, biotechnology and others. Although theoretically,
demand for renewables is high, but land availability for their production is limited. Their effects on
&g GHG emmsdions, 5oil degradation and many other factors need to be thoroughly examined, far
wiers to make justified choices. Processing efficiencies and utilisation of by-product streams further
add to the complexity of assessing sustainability of end -products. However, wilisation of all outputs
(products, by-products, electricity and heat) as foreseen by the biorefinery concept, would allow

substantial improvements ower current conventional processes, which should be included in the
assessment,

Research projects co-funded under the current 7™ Research Framework Programme are commonly
looking at the sustainability of technologies and activities considered, but no assessment scheme is
yet available, generally applicable across all the projects. Warlous international actars have begun to
address this ssue, but still considerable time is required to find common agreements on a coherant
sustainability assessment approach. Further research is necessary, into which the relevant input
provided by Eurdpean Technology Platforms and ERA-NETS could also feed into,
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Green chemistry:
The KBBE initiative

Research Programme Officer

Unit Biotechnologies

Directorate Food, Agriculture and Biotechnology
Directorate-General for Research

Eurcpean Commi n

© UH AT IO
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Food, Agriculture and Fisheries, and Piotechnology

Enowledge-Based Bio-Economy (KBBE])

# BuildaE Knowledge-Based Bio-
ECTIVES Chbatwnies inowisagsRased Mo

by bringing together all stakeholders to
develop the basis for new eco-officient
and competitive bio-based products

Respond to social and economic
challenges:

= High gqualty food and sustainable food
production

= Food-related disorders

= Infectious animal diseases and zoo-
noses

— Suslainable agricullure/ffishery and
climate change

= Clean biomaterials from renewable bio-
Mesournces

Support other EU policies

Respond quickly o emerging research
needs

Support the coordination of National
Research Programmes - ERA-NETS

1D AT

Kiote: Document nol kxgalky binding Shde 2
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 What is the Knowledge-
Based Bio-Economy?

T i A e

knowledge base: Advances in Life Sciences and Biotechnologies in convergence
with other technologles such as nanotechnelogies, chemistry, information
technologies..,

The Blo-Economy: Includes all industries and economic sectors that produce, manage
or otherwise make use of biological resources including bio-wasts.

The European blo-aconomy has an approximate market size of over €1.5 trillion,
employing more than 22 million people

SECtor Annual tum- Employment | Data source
over (blllon €} | (million)
Food BOO 4.1 ClAR,
Agriculture 210 15 COPA-COGECA
Papser/Pulp 400 0.3 direct (4 | CEP]
ind.)
Forestry/Wood Industry 150 2.7 CEI-BOIS
Industrial Biotech. 50 (est.) McKingey™® d
Taokal 1610 22.1 k&
i Wm%ﬁnﬂﬂhhmﬂmTMh €125 milion by 2010 i

[T

10, e -

Major trends
affecting the Bio-economy

hanging trade patterns: - globaksation
= CAP reform
- consumer-led production
2. Climate change: - spread of plant diseases (e.g. g afleciing banana plantations)
= new varneties/crops

- waler and temperalure issues
- s0il degradation

3. World population trends: - B.5 bnin 2005 1 8.3 bn in 2030
= increasing calore consumption per capital
- rising meatl demand — up T0% by 2030

4, Environmental considerations: - land use and reduction of inputs

- habitat protection
- maintaining biodiversity
8. Shifts in energy supply: - higher costs of fossil fuelsiscarcity 0
- gacurity of supply
- Reduction of GHG emissions o il
Mofn: Documeent nok lgally inding Slide 4



- EU Energy Mix: RES
share has to increase

MNuclear
15%

Source: Burastat 2005
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CO, Reduction: Required
Changes are Massive
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EU-25 Industrial use of
biomass (2003)

Vegetable Starch
Oil & Fats
31%

Other
A%, Cellulosics & Sugar
Fibers 14%
16%
Total industrial use of RRM:
Source: FNR, ERRMA ~ 9 Mio. t
estimations based on dats from: !
EL), IENICA, EHGA, CIRFS, EIHA, Europalio, AMF, Réper, Kaup, EurObservER, FAD e
Moke: Document not legally Binding Slide 7

EU-25 Non-food crop

land (2005)
Raw Material Industrial Use  Bioenergy
Starch Crops 500.000 ha =
Cotton 460.000 ha =
Dilseed Crops 425,000 ha -
sugar Crops 137.000 ha &
Medical Plants 113.000 ha
Fibre Crops 135.000 ha
I"‘"f" Energy Crops ? 2,800,000 ha
45% 2.270.000 ha 2.800.000 ha
1 5.070.000 ha
58
Source: FRN, ERRMA
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B Potential availability of

. gt gt =
biomass
/ EU25 biomass production POTENTIAL (mtoe)
300 - 274
, ‘Wt B
B wood direst fmom fore st
Owastes and resduss
finchudes wond direct fiom
forest in 2003)
01 enengy crops from agnouiture |
2003 2010 2020 2030 |
- 2
Souros: Eurcstat 2003 / EEA Projections
Mote: Doxurment not kegally binding Slicke

Conventional biodiesel
production

-“:M LAl
T

(e =l ! T o
LMiefarodrockne lonenausiauscher  Herzerdfor
A Rk Pl

Source: Mol Fuels Intermational Gmbk

* Glycerol in many cases ,processing residue"
« First generation biofuels with limited level of sustainability o
Wote: Desument nol legally binding m :m
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ey The Biorefinery Concept

Heat, electricity, fuels
chemicals and other

materials

Biochemical
and thermo-chemica
conversion

* Biomass instead of crude oil

= Range of process technologies and raw materials chosen will
affect level of sustainability

T TRCWY] B

Notes Document not legally binding Sade 11

Lk & rlm

FP7-KBBE-
Current main lines

MNovel sources of biomass and products
Marine and fresh water biotechnology
Industrial biotechnology

Biorefinery

Environmental biotechnology

Emerging trends in biotechnologies

»
>
=
>
>
B

# Aim to facilitate development of sustainable non-food
products and processes based on biotechnologies

Mo Decument ot legaly binding Shoe 12




Arga 2.3.1: Novel sources of biomass and bioproducts
KBEE-2008-3-1-01: Optimization of secondary metabolite production in planis

KBEBE-2008-3-1402:; Jatropha curcas = breeding strategy = lowards a sustainable crop for
biomaterials and biofuels

algae for industrial applications

Area 2.3.4: Biorefinery
KBEE-2008-3-4-01: Blomass and bloproducts; sustatnabiilty certification and
socioeconomic implications

KEBBE.2008-3-4-02: Blomass pre-troatrment for optimized blamass
deconsiruction and analytical characterisation

Area 2.3.5: Environmental biotechnology
KBBE-2005-3-5-02: Innovative biotechnology approaches as eco-efficient alfermative fo
industrial processes
o ]
Mate: Document not legally binding Shide 13
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Workprogramme 2009 — Examples
Call on Biorefineries

*» KBBE-2009-3-7-01 Sustainable Biorefineries
Assess environmental, economic and social sustainability along the
entire value chain, in particular

» consequences due to competition of resources for food or
biomass utilisation

¥ impacts on water use and quality

¥ Changes in land-use

¥» Soil carbon stock balance and fertility
¥ Met balance GHG

» Biodiversity

¥ Potential toxicological risks

¥ Energy efficiency

T A

Mot Documant nol kegally Dinding Shde 14
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Workprogramme 2009 — Examples
Call on Biorefineries

» KBBE-2009-3-7-02 Enhancing exchange of information

¥ Promote coordination of on-going research at EU and national level

¥ Addressing any relevant aspect along the production chain, incl
sustainability issues

¥ Aiming to overcome fragmentation in this multidisciplinary field

(et ]

obe: Document not legally binding Slide 15

|l ToE

And workprogramme 20107

62
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Sustainability criteria for
biomass production

- Comiesi o
¢ b

[ Sl Sy

Sustainability assessment until farm gate

Hugs rumbars of planis and environments

Consider agrculiural practices incl, residus oliksation
Contadar afhects of cultivalion on soil, wabsr use, Biodemrsily
Irepiits 1o beb congileeed

Logistics bo ba consiensd

T T T T

But what about:

¥ Ewropean Platlorm on Life Cycle Assedament (JRC) and of imemabional organiatons (UN, DECD, natesnad
ECharmes 240}
¥ Production in third counlres?

Idea:  Unique mechanism to support assessment of sustainability across

and nd the EU

(o RATEE
Micte: Document nof legally binding Shde 17
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Technology Platforms in the
KBBE sector

L ]

it SusChem
b 8 European
B BRiofuels
TP
‘wwwibiofuelstp.eu

copost 2ase Sy Y

Global Animal Health www.forestplatform.org

www.ifah.be/Europe/  Plants for the Future &3
EUPlatform/Platform www.epsoweb.org
Jitm o ki
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ERA-NETs in the KBBE
sector

LMY 5 W

ARIMNET (MED)

Industrial
Biotechng

Biobe: Datument not legally Binding Shia 19
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The End — or?

Sufficient to look at sustainability until
farm gate?

Wt Do nol legaly bindeg Shde 20
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Contacts

IWote: Document not legally binding

Food, Agriculture and Fisheries, and Siotechnology

Knowledge-Based Bio-Economy (KBBE)

Acting Director: Dr Timothy Hall

Horizontal aspects and Coordination Unit
Dr Lina Illatﬂ'llnmn Hami oi' l.lnit

HTVE \ LT M 117 BEUTORa. el

Biotechnologies
Elr All'u-dc- Aguihr, Haad of I,H'Ilt

nr I-I:lnus{-‘ﬂnmnr Elarthul. Duputr Hund m* Unit

Food, Health & Well-being
Dr Antonio DI Giulio, Head of Unit

Agriculture, Forestry, Fisheries, Aguaculture
[‘.Ir Thﬂn'th'f H:ll Hund of ‘l.lnrt

I:Ir Biuln Hangan I:I4u|:||ul:lb,|I Head of Unit
Claran.Manganfec.europa.eu

Administration and Finances
Dr Patrice Lemaitre, Head of Unit




Abstract

Sustainability is a precondition for further bicenergy market development. Major sustainability
issues are minimum GHG savings, safeguarding natural land, sustainable cultivation of
agricultural land, and ensuring social standards. In agricultural commodity markets, incentives
for sustainable production are not set. Sustainability requirements set by politics can help to
overcome this market failure. Certification is the appropriate instrument to differentlate
between "good” and "bad”™ biomass and bioenergy. While certification schemes are already in
place for niche markets, they do not exist for large scale agricultural commodity markets. A
certification scheme that covers the relevant sustainability requirements and information about
GHG emissions does not exist. Against this background, a project was launched by the German
Federal Ministry of Food, Agriculture and Consumer Protection to develop a international
certification system to facilitate trade and use of sustainable biomass and bicenergy. This
project |5 called *International Sustainability and Carbon Certification” (ISCC). I5CC is managed
by Med Corporate Development GmbH, a Cologne based management consultancy focused on
renewable energy and sustainability. The overall certification system has been developed with
the invelvement of more than 100 organisations and is currently tested in field audits in EU27,
Brazil Argentina,andMalaysia.
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Europaan Commission Joint Research Centre
Institute for Protection and Security of Citizen (IPSC)

Workshop: Green chemistry future and its possible impact on agriculture: the whole farm
traceahility approach

Sustainability Certification Perspective
on the Basis of Biofuels Experience

Ispra, January 22, 2009

Dr. Horbert Schmitz

med Consultung Team
Weissenburgstr, 53

D-50670 Kiin

Tel.: «49.221.8727232

email; schmilz@meo consulting.com
www, iscc-project.org
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Sustainability Certification of Biofuels — Blueprint for Green Chemistry?

1. Cerification schemes for niche markets are already in place (Bio-seal, Fairtrade, Demeler
ete.), for international agricultural commedity markets they do not exist

Z. Sustainable biofuels production is requested from policy and consumers. Sustainability is a
precondition for further markel development

2. In commedity markets, incentives for a sustainable production are not set. Sustainability
requirements as proposed on European and national levels can help to overcome this
market failure

4, Starting with the bicfuels market, sustainability requirements will capture other markels as
well. Requirements for biomass used in the electricity and healing markel exist already

5, Conventional markets will follow. If not all markets are included, leakage effects will result in
a situation that sustainability certification will be without any impact

6. Sustainability requirements will split the large international commodity markets. Supply will
be limited, price differentiation is likely

I, Credibility of cerification schemes is crucial. Bilateral agreemenis or independent appraisers 67
are not an alternalive to allow for a substantiated market differentiation

8. Refiable certification schemes support market differentiation and international trade
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GHG-emissions of the agricultural sector are in the spot light. So far, they
are not included in existing certification schemes
%-NHHHTEWI

2 B =

= Agricultural sector accounts for up o 35% of GHG emissions (estimates)

= Deforestation accounts for 10 — 30% of global GHG emissions
= B0% of GHG emissions of the agricultural sector derve from developing countries
Sowrce Workd Bank (2008 Werkd Developsnt Fsport §

Isce med

World trade with agricultural products will continue to rise requiring a
global approach in sustainability certification

; Imports in 2017 compared to the 20052007 averags

’ﬂ*fffs,fff PFEFE

= Woakl trade with agriculturel products is expecied to grow for all commodities

= ot of the giowth in imports takes place in devedoping countriss. Howeyer, developing countries are alsa 69
showing a sirong growth in the exporl of many products
= For bveatock producls import growth mainly comes from industrinized countrices

Sowse: USDA (2004]: Agricullusal Projections o 201 T, Febusry 2004 DECDFAD (H00E): Ageioulural Dok 2008 JO0TT
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A strong increase in international biofuel trade is expected

Global Net Exports of Biodiesel and Bioethanol

2005 2006 2007 2008 2000 2010 2041 M2 M3 2014 M5 20M6  20MT7

‘Bourca: FAPRI, 2008

— med

Components of sustainability

Proof of sustainability is required for biofuels to qualify for the fulfilment of quotas or to
be entitied for financial incentives

Requirements for blofuels and

Cross Compliance
(EC1782r200317)

ol Agric, and snwviron-
mental condition (Ar. 5)

Gouron: Propossl for o Directive of Be Evropsan Parkament and of fhe Councll pn the prometion of the uss of anergy frofm fesees b soonces. 19122008,
]



1SCC med

Additional aspects of sustainability

Ratification and Implementation of international agreements

Requirements for bicfusls and
their production

/ﬁﬁ\-\"‘-‘

" Cartagena Protocol on Conventlon on trade in
ILO Conventions Biosafet iy | :

= Farced work

= Freadom of Association

= Right 1o arganize and
barngain colleclively

* Equal remunesafion

* Mo diiscrimination

Eoirps: Proposal for & Directivs of the European Padamant and of the Couwnscil on the promotion of e uss of snengy from resesebls sources. 11,12 2008,
g

ISC med

e a———
R

Default values bioethanol

The EC Disective seis a dofaul
g0, M) far the fassil eference of 82.8

2 ¥ 8 8 B 3 B

=
k=

0 - - = e
wihaal whoat (not  whoad (nat.  whaeal (nad. wheal (sbaw, com (EU, sugarbeet  sugar cane 71
(ignile, CHF  specified)  gas, conv,  gas, CHP) CHF) nad, g,
péant) bt} CHF)

Sourre: Propoesl tor & Ddective of (he European Paciemant ard of (he Council on th promotion of this use of snengy from rerewable sources 11,12 2008,
0
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Default values biodiesel, plant oil and HVOs

Tha EC Directive sels & default |
O for the fossil references of B3E |
i o
Weoenmesl |
-m: A maximen emisgion of 548 |
. G0y, M) througheat the | |
= walus chain is possibhs 1o
HE-.-.---—— — ————————————

B B & 8 B 44 B B%

o+ = =
paim (ol washe veg) pure rape ma.:np.J MO M[piﬂ. HNO padm,

methane] spocfed) animal ol ol [suniioea ] ot o
sppcifiad)  mathana)

Souroe Propoial e & Direcive of the Exropean Padkasant and of the Councl on e promoton of the oes of sneegy from eseswabls sources. 11, 122008,
11
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s

Default values biogas
The EC Direciive seis & defaull
gC0, M o the fossil refersnce of 83.5
. GC0, M
e e ]
[transpor, distribuon
0 B corversion e
B0 - M calivation oty T1E =
&0
40 1 = . . A maximum emission of 54.5
ac hroughout the
o . S .
20
r T2
bicgas (municipal organic biogas (wet manura) blogas (dry marune)
wasla)

Source: Proposal for a Direciive of the Ewopesn Pariament snd of T Council o th proseotion of th e of sfergy from renesable sources. 11.12.2008.
12
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Default values biofuels 2™ generation

o0 M
a0

Diransport, distribulion
&0 W conversion — —

B cutivetion Thi EC Dirsclive sels a defaull |
70 1 St 3 for the fossil reference of B3.6 |
80 e = gEﬂHHJ_ =
W r
40 -

& maximum emasion of 54.5
GO0 /M throughoat the |
value chain is possible o

——————— meach the 359 thesshold L.

wheat staw waslewood famed wastewood farmed weasthowood famoed wastowood fammed
athanol aitfancd waod FT diesal wood FT DME wood DME — methanol wood
athancd diesal methanal
Souroe: Proposal 1or a Directive of the Exropesn Parinmant and of the Gouncl on e promofon of e e of enengy from msssabls sowroes. 11,12 2008
13
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Sustainability and GHG performance will influence international trade, and
require credible certification schemes

Costs of the minaral ofl Industry to abate 1 kg of GHG emlssions using

@kg GHG- .
differant biofusls
25
2.07
u - S——
15 4 ity I N
I Tuibiti Bnfyils
16 1- r 0,59 it | 3
042
o5 s 049 - o4n o 04 ]
| | - H |
0.0 + r ¥ - = r ™ - 1 -
wheal  wheatinol wheatinat wheatinal wheal  com(EU, sugarbest sugarcane FTdlesel  ethanol >
(ignile, specified) gas come, gas. CHP)  (simw, raal. gas, {washy [whaat
CHP plant) boiler) CHP) CHP) wood) s¥raw)

* eilksulaliond by feh, bised on praduchon ool ataunpions (incl, iy and ransport) and on the delsl values from B Fenewabie Directres
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Particular attention is paid to the question on how to cover indirect land
use change

Some of the biggest envirenmental and
social problems are caused by the actual
Mﬂmﬂwmmm

In short, from a carbon perspective, there is no
surplus cropland that can produce adoitional

T4
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Several initiatives have been started to develop sustainability standards for
biofuels

L

1SCC med

PSS
Ul

So far, there are no certification systems that cover greenhouse gas
emissions from land use change

Example palmoil

F “Current RSP0 Principles and
Criteria do not address GHG
emissions resulting from the
establishment of oil palm plantations.

+~ More broadly, certification is
dolivered at a plantation lavel, not a
company level; consequently, the
initiative risks falling fo check the
destructive expansion of sector.

= In numerous cases, RSPO producer
members are establishing plantations
in peatlands or High Conservation
Value forest areas.”

THE
CLIMATE ﬂ

BOMB IS
TICKING

Cal lor fono Doforestation
1o Protect the Climate

75
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For the enforcement of sustainability requirements the implementation
of an international sustainability certification scheme is necessary

* Biomass and bicfuel markets do not differentiate between sustainable and unsustainable
production

* The necessary market differentiation can take place by certification

» A certification scheme that covers the relevant sustainability requirements and information
about the greenhouse gas emissions does not exist

= Today, only some and differently advanced initiatives exist. These are mostly feedstock
specific approaches and none of them covers all sustainability requirements

= There is a danger that the co-existence of different systems can lead to multiple uses of
individual certificates, double and multiple certification processes, high costs, and a reduction
of credibility and effectiveness

* Against this background the pilot project on sustainability certification of biomass and
bicenergy, supporied by BMELVY FNR was initiated

» Actually, more than 100 organisations from Europe, the Americas and South East Asia are
involved in the project

1%

1SCC med

it e =i

International Sustainability and Carbon Certification (ISCC) should
facilitate trade and use of sustainable biomass and bioenergy

Consumers Palicy D mirrmen e e
i International *'_""‘“‘m"“"" o
st Board - s
Sustainable | &
NGOs Media 3 P! unterstinzt

@®15CC | s MES
.

Differentiate between sustainable and non sustainable |76
biomass and binanetgy
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The entire supply chains are represented in the project

Sop...

D 2| [ e 2| 0@ | @

Lo R R

cargilr | | Nedalco E':ME DAIMLER
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AGRAVIS e 9 FFER

& ufdp @ By | nesteon | | @ scana
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& ey | | ... i
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5 components of the ISCC-certifation system

Traceability Check list GHG emissions Registrations Mela system
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Three basic types of chain of custody systems (CoC) can be
distinguished and are analyzed in practice

Track & Trace
= Product is segregated from other
products

= Certificale proofs 100% certified
and segregated product

Mass Balance

= Cerified product can be mixed
with non certified products

= Ceriificale proofs ratio of cerified
product

Book & Claim
* Product can be iraded indepen-
dently of certificate

- s | = Cenrtificale proofs that a certified
Cortifigd Cartified product has been produced

)ISCC med

The simulation and analysis of order and delivery processes for different
biofuels and chains of custody has been a first pilot task

- omm m -
-

1
- =

Mﬂ"-_l_iﬂ'l'l:lm
i

Ty, K\x
- s
',_‘1__ A T e R TN R L A~ D N UL et b i
- I
i Dalivery process
LN R = e e
£ X = =

Relevant biofuels for pilot phase

* Bioethanol
* Biodiesel

hd]f * Vagetable ofl
= ETBE

-
- -
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Real life has hardly any similarities with an idealised value chain

-

ISCC meo

A generic global ISCC-Check list has been developed in a multi stakeholder
approach based on forthcoming legal requirements

Analysis of political framework conditions and Initiatives:
» Renewable Energy Directive, BioMachV, Cross Compliance, ...
« RSB Version Zero, RSPO, UBAJIFEU, ...

ISCC Generic
Checklist

e
Country
Crop
Region

specific
o

Control points, indicators, recommendations for auditors i

EU Brazil Malaysia
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A first public consultation process has been carried out

my e i e P e
-—m:-lu.'h_r-u.l
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S s

Certified land will be registered within the ISCC system and will be
compared with no go-areas
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Land and certificates will be registered in a central data base
{Prototype database)

|’!5ﬁ: Hegley of Speciie Valees: Farmismd [ Falds
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GHG emission calculation based on the approach defined by the EU

E=e, tete teyte,—e ,—eccs—ecc-e,

wihiere:

E = Total GHG emissions from supply and use of the fuel (in g CO,,_IMJ)

g, - GHG emissions from the extraction of cultheation of raw materials

[ = Annuakzed (over 20 years) GHG emissions from carbon stock change due to land use change
e, - GHG emissions from processing

€, - GHG emissions from transpon and distribution

e, - BGHG emissions from the fuel in use (shall be taken to be zero)

€, - GHG emissions savings from soil carbon accumulation via improved agricullural management
€. - GHG emissions savings from carbon capture and geological storage

€. - GHG emissions savings from carbon capture and replacemant

L - GHG emissions savings from excess electricity from cogeneration

+ Emigsions from the manufacture of machinery and equipment shall not be taken into sccount 81

= et ko the technically complex and expensive nature of carbon capture, it is virtually i
at eithar of the aforementioned amission points. Hance, both eccs and eccr can ba st

Baufte: Proponal or & Directivn on Be Promation of the Lise of Energy from Renewable Souces.
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Example of data template for sugar cane production

GHG calculation must be focussed and transparent —

©Unit  individual datainput

teha
Diesel use for cultivation + harvesting e
Pesticide kgha
Herbicide kg'ha
Nertilizer kg'ha
P-feriizer ko'ha
K-fertilizer kgha
Lime kg/ha
Dihers kg'ha
Unbumed harvesting area
Burned harvesling Sharea

a

JISCC med

Comparison of company-specific values with defaults possible

Cag,
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Chain of Custody (CoC) audit is part of the certification process

Tranaport & Transnar &
s‘“PFI‘_'f chaln Farm b Canversian oo

Slorage Storago

@ scc mes

Currently, pilot audits are carried out in different countries with different
biomass and biofuels

1 e T e L =y
Rupe Biodiesel Europe

C cmeneweme |
L R
& =i =



Pilotaudit in Brazil (1)
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Pilotaudit in Brazil (Ill)
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Pilotaudit in Brazil (V)
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Plln'taudtt in Erazlt -:' UII

Certification provides the evidence for differentiating between
“good"” and “bad"” biomass and bioenergy

i% e verifying whether
ad and process pWistainable manner,

squirements

42



Luco Lozzeri, Lorenzo DXAving
CRA- Research Centre For Industrial Crops - Bologna (Italy)

Abstract

The potential of biolubricants based on vegetable materials as an environmental friendly alternative
to fossil based materials seems to be a very interesting field in green chemistry. The use compounds
that are renewable, bipdegradable, low toxic and with a potentially positive effect for the
environment and against Global Warning in altérnative to the deeply pollutant conventional
lubricants opens very interesting perspectives in several industrial applications moreover for those
utilisations that comprise an end use in which the lubricant & widespread in the environment
(textile, tannery, paper tissue, agricultural, drilling, tunnel escawvation, saw chains) or remains
residual in the final products (tannery, paper tissue, food industry, polymers). As well other
applications are interesting as e.g. in metalworking, where in addition to create better work
conditions for the operators, could permit, after its use, a recovery and disposal of the oil and it
utilisation in the lipochemistry sector. For all these reasons, a niche after niche approach through
the activation of different production chains that link agriculture and industry should be encouraged
and helped. Some experiences carried out in Tuscany in tannery, textile and tissue-paper lubrication
showed how different formulates based on High Oleic Sunflower Oil  replaced conventional
lubricants without any plant adjustment or process modification. The performances were often
similar or, in same cases, higher, opening good perspectives for a differentiation of the final product
on the globalised market of the third millennium. The environmental impact evaluation of thirteen
Eurgstat indicators showed no negative trend and a reduction for example of toxic chemicals
consumption or Hazardous waste generation following the substitution of conventional oils. But,
even with these very interesting results, the use of biolubricants covered in 2007 only 2.3% of the
whole European market, The reasons of this low development is mainly due a) to the production
cost of a bislubricant that is around 30% higher than a conventional one, b} to the absence of any

BB



help or incentive from the European Commission for the use of biolubricants, and c) the not
sufficient contribution of the new REACH Regulations. For a better valorisation of the biomass a
Blorefinery approach by the integral use of the entire production in the non food field should be
followed, A production chain with these aims and based entirely on Italian technologies, materials
and business led to the cultivation, without any form of European or national subsidies, of around
1000 hectares in Italy in 2007, based on Brassica carinata cultivation. This new chain used the oil in
biolubricant {or bioenergy) field because of its erucic acid content and the residual defatted seed
meals as the basic product for the patented production of 100% vegetable pellets as fertiliser or
amendment for an innovative nen-chemical soil fertility and health management in horticultural

crops.



gteen Chemistry: an agricultural
goduction chain for biolubricants

- Luca Lazzeri, Lorenzo D'Avino -
- Council for the Research in Agriculture -
- Centre of Research on Industrial Crops -

- CRA-CIN Bologne -

w Fields of application for lubricant in EU

Biolubricant could become one of the main field of GC
application, but it has to be considered as only a partial
alternative for the EU market. So, the only sustainable

development strategy is a niche after niche approach
= e ~miee guy

Exclusively the niches that show high environmental

benefits should be encouraged and developed
At | - T —|

A strong link to the agriculture production chain could
provide the best quality and guarantee oil availability in
the years.

The chain analysis must not to be limited to economics, but
has to consider the energy (M]) and especially the 9o
environmental balances (CO,-eq) evaluated by a site-

specific approach, as fundamental
[T R R ETRIRRE T SN SIS T POV RO 70 WER=I0 VYUC TR SRR G PReas, BT St Aty Sn



W Vegetable oils main ecological

characteristics

End points of the oils

Widespread in the environment
(textile, tannery, agricultural, drlling,
runnel escavaton, saw chains
Residual in the final products

(Tannery, Paper nssue, Food industrv, Polimers

Rc:-:.m ery .md clnpnml

Hydraulic, mechar
A Lipochemistry

Glicerol
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From 1 to 30% of “ADDITI?ES”

Pour point depressant, Anhfnammg&
agents, Detergents and dispersants, -

Antioxidants, Corrosion inhibitors,

N

From 70 to 99% from “BASE FLUIDS”

Biocides, Anti-wear ...)

Vegetable oils in Italy as
base fluids for biolubricant

High oleic oils
(Sunflower, safflower..)

High oily capability

Good oxidation resistance

High mixing properties

High erucic oils
(Crambe, Carinata..)

High lubricant capability
High smocking point
High mixing properties




. Main technological properties

Viscosity |Fauy acid composition [lodine
40 °C (%a) number
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The Project results it

GATsPOT
Different formulates based on HOSO have replaced
conventional lubricants in tannery, textile and paper
production chains without any plant adjustment or
process modification.
The performances were similar or, in same cases,
higher, opening important environmental
perspectives for a differentiation of the final product

on the globalised market of the third millennium.
= E &

a1 Environmental impact supposing a total
| =% wsubstitution of mineral oils with BIOVIT

| Trend Eurostat indicators with a
SCCTOT ; | positive trend
128 : @ ] @ | ]

| | R 118 :

Nericulmaral | ‘ 10 |
|




siB¥:r Main reasons of the low development
y : of biolubricant market

The production cost of a Biolubricant is around 30% higher
than a conventional biolubricant

The theoretical value of the
4 individual chemical constituents
of one hectar of sunflower was
calculated as higher than one
million dollars...
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The plant is the first
biorefinery
= for the production of lubricants from
-+ dedicated agricultural crops...

‘wunan Brassica carinata as an oleaginous crop

for a firsjggenegakion Biorefinery approach

In Italy starting in 2005, collaboration between a
public research group (CRA-CIN, Bologne) and a
private SME (Cerealtoscana, Leghorn) activated a
Biorefinery production chain based on the integral
use of B. carinata seeds in the non food field. The
continuous development of this chain, based
entirely on Italian technologics, materials and
business, led in 2007 to the cultivation, without
any form of European or national subsidies, of
around 1000 hectares in Italy




OV  Positive characteristics of B. carinata
-?h-

High rusticity and adaptability
Low chemical input requirement

Strong resistance to diseases and water shortages

Low pod dehiscence even after maturation

Simple mechanization

High amounts of crop residues
Simple insertion in cereal rotation
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CRAS Negative characteristics of B. carinata
I

Medium yield
Limited knowledge of crop potential
Limited germplasm still to be improved
Absence of regulatory standards

Absence of any form of subsidies
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Chemical composition of defatted seed

meals
(around 60% of the total yield)

=

Nitrogen OUTPUT /INPUT rate = 2.73

The Glucosinolate-myrosinase
system

I{“-. .{:.-f"\{h{"l:"
( - [=Uslucose

R—nN=c=5s + Hso, LS+ HSO,




Biofumigation definition

The weel known suppressive effect of
some Brassicas materials on soil borne
pests and pathogens through the release
of Isothiocyanates and other minor
degradation products derived from the
hydrolysis of endogenous glucosinolates.

(Kirkegaard & Matthiessen, 2004)

m The Glucosinolate-myrosinase system in
- intact cell

Glucosinolates

Myrosinase™
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S Amendment pellets based on Carinata
s defatted seed meals

-_—
(Cerealtoscana PET Nr. TTO300514 of 332 Apost 2003
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- a CRA-CIN Patent Deposit N°ITA BO2007A 000233)
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@tV  Benefits of an use of co-products

“-'nﬂ-ﬂrgamc fertlllbelﬁ- or amendments

1"‘ 1 :..:r n food chain

Biopesticides are usually inherently less toxic than conventional
pesticides

Biopesticides generally affect only the target pest and closely related
organisms, in contrast to broad spectrum, conventional pesticides that
may affect organisms as different as birds, insects, and mammals

Biopesticides often are effective in very small quantities and often
decompose quickly, thereby resulting in lower exposures and largely
avoiding the pollution problems caused by conventional pesticides
When used as a component of Integrated Pest Management (1IPM)
programs, biopesticides can greatly decrease the use of conventional
pesticides, while crop yields remain high
To use biopesticides effectively, however, users need to know a greal
deal about managing pests
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First generation Biorefinery on
Brassica carinata seed

A process and product innovation in a
Biorefinery approach with a biomass
utilisation entirely in non-food field of
lubricant and amendments




JTunnel escavation

Food industry

Hydraulic

Mechanical

Industrial lubricant uses

Mton }-‘tﬂr'i

Hydraulic transmission 700
Metalworking oils 310

Engine, turbine, compressor, 230
electrical oils &

Greases

Others
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Environmental Assessment:
biod egradﬂhility
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Site-specific balances: NEB and CO-eq reduction
Lorenza D'Aving
RESEARCH CENTRE FOR INDUSTRIAL CROPS — BOLOGNA (ITALY)

Abstract

Our research group is working in software development to calculate Net Energetic Balances (MEB),
COzequivalent reduction and ako production costs |not subject of this communication) In agro-
industrial chains.

Our starting point is that in non-food agriculture and green chemistry, more than in food agriculture,
chain’s evaluation is fundamental and should be related to agro-climatic specificity, should provide
analysis in multiple years (rotations), cultivars (intercropping) and co-products (crop residues,
glycerol..}. In our proposal, the correct approach should contemplate the substitution values as
COseq saved in co-product replacement (because utilising for example press cake to produce energy,
feed or fine chemical have different environmental implication) and should be flexible to the
variability of the coefficients with relation to Best Available Technologies to produce inputs.
Software iz already applied to caleulate COyeq reduction inserting Brassico juncea green manure as
catch crop in blennial rotation wheat-potato as a sustainable alternative to chemical fumigation in
Washington State. Results show how around 2 tons of COzeq ha™ was saved at every rotation cycle.
Another interesting application is the comparison between balances of same cultivars [B.corinata
ISCI7) in same year (2007-2008] in different Italian agricultural sites. NEB ratio is always greater than
one if we consider energy content in press cake and biodiesel, but differences are huge, above all if
we consider energy content in crop residues [MEB ratho up to 32), Furthermore &'s very important
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which measure unit has to be used for balances: in this application wutilising COzq per M) [of
bicdiesel produced or of biodiesel and defatted meals produced) or COzeq per M per year
differences among location increase than utilising COyeq per ha. Our results show as the non-food
chain sustainability is site-specific, mainly because agriculture is the main input factor. Te promote
green chemistry certification it is necessary to establish which are the strategic objectives: increase
renewable energy from agriculture, reduce COyeq emissions in atmosphere or ralse economic
sustalnability, because subsidy policies can be very different. In any case Crilerio of sustainability
promoted by the EU should provide clear, precise, transparent and unambiguous methods for
sustainability evaluation.
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Slte -specific balances
NEB and CO,eq reduction
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1t IS necessary to estabhsh whmhre
the Strategm ubjec:twes

Ftedum CO.eq emissions in atm
o qmnmyma fixation of CO, by residues and/or mmiw

access through carbon credits (emission trading)
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Eurcpean Commission

JRC 51164 - Joint Research Centre — Institute for the Protection and Security of the Citizen
Titie: Proceedings of the 1* JRC Workshop on Green Chemistry

Author(s): Editors Paolo Fizziol & Philippe Lowdjani

Luxembourg: Office for Official Publications of the European Communities

20048

Abstract

Green chemicals are a greal opportunily for agriculture sector, Experts in chemistry, agricultural
research, EU policy and chemical industry have been invited to discuss green chemisiry fulure
perspectives. Their testimonial is that biomass availability is actually not the limiting factor to cover
the need of chemical products. But, there are today insufficient instruments for the promotion of green
production processes and to encourage the use of green products as input for fertilizer and
phytasanitary controls. In general, together with the existing effective and targeted policies, LEAD and
KBBE, more consistency in EU policy is still needed (harmonization of sustainability criteria, set-up of
certificaiion schemes relving on GIS technology). An urgemt work on standardization of ‘green
process " assessment methods is requested to pave the way for reliable certification schemes capable of
guiding consumers ' choice and strengthening consumer level responsibifities.
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How to obtain EU publications

Our priced publications are available from EL Bookshop (hitp:ifbookshop.europa.eu), where you can place
an order with the sales agent of your choica.

The Fublications Office has a worldwide network of sales agents. You can obtain their contact details by
sending a fax to (352) 28 2542758




The mission of the JRC is to provide customer-driven scientific and technical support
for the conception, development, implementation and monitoring of EU policies. As a
service of the European Commission, the JRC functions as a reference centre of
science and technology for the Union. Close to the policy-making process, it serves
the common interest of the Member States, while being independent of spacial
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