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The Bioenergy Transition:
the transformation of biomass from a predominantly
local resource into a strategic, multi-purpose, multi-
product international commodity

1. Local use of forest and agricultural residues

2. Assuring proper waste treatment, processing of residues,
and energy efficiency

3. Infrastructure development

4. National market development through supportive policies
and incentives

5. Regional biomass markets, medium-to-large scale
utilization, transport logistics

6. Increasing scale, followed by decreasing costs
7. Global commodity market



Distribution of biomass used for
energy by type and end-use
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Land area per capita by type and region
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Estimate of EU-27 biomass potential for
different timeframes and yields
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Estimate of biomass long-term (2050)
potential by Member State (GJ/capita)
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Available land (Mha) biofuels potential (EJ) in Europe
SCENARIO EU-15+° | EU-12° | Ukraine Total
ARABLEL Baseline (trend) | o 19.3 23.4 22.4 65.1
land Low (more organic cultivation) 16.9 234 22.4 62.7
High (higher yields) 23.4 28.3 25.4 77.1
PASTURE Bgsellne. | | 4.8 0.3 0.7 5.8
High (asin baseline + partial use of 101 8.4 55 24
grassland not required for feed) ' ' '
Baseline 24.1 23.7 23.1 70.9
TOTALS High 335 36.7 30.9 101.1
1st generation only 2nd generation
EU15+ | EU12 | Ukraine | Total | EU15+ | EU12 | Ukraine | Total
ARABLE | Basdline 1.5 2.1 2.3 5.9 2.3 3.2 3.4 8.9
land Low 1.3 2.1 2.3 5.7 2.0 3.2 3.4 8.6
High 1.8 2.5 2.6 6.9 2.8 3.8 38| 104
PASTURE | Basdline Not used Not used
High Not used 1.3 1.0 0.8 31
TOTAL High 1.8 2.5 2.6 6.9 4.1 4.8 46| 135

Source: Fischer et al, 2007
1 Arable land includes set-aside lands and other agricultural areas not required for food production

2 EU-15+ includes Norway and Switzerland.
3 EU-12 includes those countries that joined after 2004.



RE/Biomass Policy
Instruments in
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Food, Feed or Fuel?

Soybean equivalent exports to EU (2006-2007)

Soybean equivalent

Total soybean

Exports to EU-27 as

of EU-27 imports harvest in % of total harvest
2006/2007

Country of origin 1,000 tonnes 1,000 tonnes %o
United States 3,508 86,770 4%
Canada 785 3,466 23%
Argentina 12,365 48,700 25%
Brazil * 18,524 H8,726 32%
Faraguay G995 0,856 17%
Uruguay 89 820 11%
Other countries 363 3.3.089 1%
Total 36,628 237,437 15%




Soybean hectares/exports to EU by use (2006-2007)

Country of origin Biodiesel Livestock| Soy oil used in Total acreage
products| other products

hectares hectares hectares hectares Yo
United States 753,891 781,256 327,205 1,862,353 13%
Canada 30,260 182,290 79,374 2919241 2%
Argentina 50,459 4,240 559 132,358 4423 376| 31%
Brazil 520,954 4,995 608 1,366,495 6,883,057 | 49%
Paraguay 44 121 263,553 115,731 423405 3%
Uruguay 4286 26,319 11,244 41,849 0%
Other countries 18,863 76,791 49 478 145132 1%
Total soybean acreage 1,422,834 10,566,377 2,081,885 14,071,096
Acreage per capita 29 213 42 284

(m~/person)




Key biofuel provisions, EU Renewables Directive

Binding 10% share of renewable fuels for transport

Biofuels must meet sustainability criteria to qualify under
the 10% share

Minimum GHG reduction —35%, increasing to 50% in 2017

Establishes “no-go” areas: undisturbed forests, nature
reserves, bio-diverse grasslands, wetlands

Requirements at filling stations — availability, labelling
Methodology Equation + Default values for GHG emissions
Provisions/incentives for biofuels from degraded lands
Reporting/update requirements for Member States, COM

Indirect land use change (ILUC) NOT included, COM to issue
report on methodologies for ILUC in 2010



EU Dir. biofuels sustainability criteria

(1) Irrespective of whether the raw materials were
cultivated inside or outside the territory of the
Community, energy from biofuels and other
bioliquids shall be taken into account for the
purposes listed under points (a), (b) and (c) only if
they fulfil the sustainability criteria set out in
paragraphs 2 to 5:

(a) measuring compliance with the requirements of this Directive
concerning national targets;

(b) measuring compliance with renewable energy obligations;
(c) eligibility for financial support for the consumption of biofuels and

other bioliquids.



EU Dir. biofuels sustainability criteria

 However, biofuels and bioliquids produced from
waste and residues, other than agricultural,
aquaculture, fisheries and forestry residues, need
only fulfil the sustainability criterion set out in
paragraph 2 in order to be taken into account for
the purposes listed under points (a), (b) and (c).



EU Dir. biofuels sustainability criteria

(2) The greenhouse gas emission saving from the use
of biofuels and other bioliquids taken into account
for the purposes referred to in paragraph 1 of this
Article shall be 35%.

With effect from 2017, the greenhouse gas emission
saving from the use of biofuels and other
bioliquids taken into account for the purposes
referred to in paragraph 1 of this Article shall be
50%. After 2017 it shall be 60 % for biofuels and
bioliquids produced in installations whose
production has started from 2017 onwards.



EU Dir. biofuels sustainability criteria

(3) Biofuels and other bioliquids taken into account
for the purposes referred to in paragraph 1 of this
Article shall not be made from raw material
obtained from land with high biodiversity value,
that is to say land that had one of the following
statuses in or after January 2008, whether or not
the land still has this status:

. (a) primary forest and other wooded land,
that is to say forest and other wooded land of
native species, where there are no clearly visible
indications of human activities and the ecological
processes are not significantly disturbed:



EU Dir. biofuels sustainability criteria
(b)

(i) areas designated by law or by the relevant
competent authority for nature protection
purposes; or

(ii) (ii) areas for the protection of rare,
threatened or endangered ecosystems or species
recognised by international agreements or
included in lists drawn up by intergovernmental
organisations or the International Union for the
Conservation of Nature, subject to their
recognition in accordance with the second
subparagraph of Article 18(4);



EU Dir. biofuels sustainability criteria

(c)
(i)

(ii)

highly biodiverse natural grassland, that is to say
grassland that would remain grassland in the
absence of human intervention and which
maintains the natural species composition and
ecological characteristics and processes; or

highly biodiverse non-natural grassland, i.e. say
grassland that would cease to be grassland in
absence of human intervention and which is
species-rich and not degraded, unless evidence is
provided that harvesting of raw material is
necessary to preserve its grassland status.



EU Dir. biofuels sustainability criteria

(4) Biofuels and other bioliquids taken into account for the
purposes referred to in paragraph 1 shall not be made
from raw material obtained from land with high carbon
stock, that is to say land that had one of the following
statuses in January 2008 and no longer has this status:

(a) wetlands, that is to say land that is covered with or
saturated by water permanently or for a significant part
of the year;

(b) continuously forested areas, that is to say land
spanning more than 1 hectare with trees higher than 5
metres and a canopy cover of more than 30%, or trees

able to reach these thresholds in situ;



EU Dir. biofuels sustainability criteria

(c) land spanning more than 1 hectare with trees
higher than 5 metres and a canopy cover of
between 10% and 30%, or trees able to reach these
thresholds in situ, unless reliable evidence is
provided that the carbon stock of the area before
and after conversion is such that, when the
methodology laid down in Part C of Annex V is

applied, the conditions laid down in paragraph 2
would be fulfilled.

The provisions in this paragraph shall not apply if at
the time the raw material was obtained, the land
had the same status as it had in January 2008.



EU Dir. biofuels sustainability criteria

(5) Biofuels and other bioliquids taken into account
for the purposes referred to in paragraph 1 shall
not be made from raw material obtained from
land that was peatland in January 2008, unless it is
proven that the cultivation and harvesting of this
raw material does not involve drainage of
previously undrained soil.



Current Methodology Equation for
calculating GHG emissions for biofuels

E=€x+@+6+6ad+ e Esca— Eus - Eoor — Eery
ex = emissions from the extraction or cultivation of raw materias,
g = annualised emissions from carbon stock changes caused by land use change;
&, = emissions from processing;
&4 = emissions from transport and distribution;
e, = emissions from the fuel in use;

esca = €mission savings from soil carbon accumulation via improved agricultural
management;

€xcs = emission savings from carbon capture and geological storage;
€cr = emission savings from carbon capture and replacement; and
€ = €mission savings from excess electricity from cogeneration.



Typical and default values for biofuels if produced with no net

carbon emissions from land use change

Biofuel production pathway typical GHG saving | default GHG saving
sugar beet ethanol 61% 52%
whesat ethanol (process fuel not specified) 32% 16%
wheat ethanol (lignite as process fuel in CHP plant) 32% 16%
wheat ethanol (natural gas as process fud in conventiona boiler) 45% 34%
wheat ethanol (natura gas as process fud in CHP plant) 53% 47%
wheat ethanol (straw as process fuel in CHP plant) 69% 69%
corn (maize) ethanol, Community produced (natural gas as process fuel in CHP plant) 56% 49%
sugar cane ethanol 71% 71%

the part from renewable sources of ETBE (ethyl-tertio-butyl-ether)

Equa to that of ethanol production pathway

the part from renewable sources of TAEE (tertiary-amyl-ethyl-ether)

Equd to that of the ethanol production pathway

rape seed biodiesdl 45% 38%
sunflower biodiesd 58% 51%
soybean biodiesel 40% 31%
palm oil biodiesal (process not specified) 36% 19%
palm oil biodiesdl (process with ? methane capture at oil mill) 62% 56%
waste vegetable or animal™ oil biodiesd 88% 83%
Hydrotreated vegetable oil from rape seed 51% 47%
Hydrotreated vegetable oil from sunflower 65% 62%
Hydrotreated vegetable oil from palm oil (process not specified) 40% 26%




Estimated typical and default values for future biofuels that are
not or in negligible quantities on the market in January 2008, if
produced with no net carbon emissions from land use change

Biofuel production pathway typical default
gre_en_house gas gre_enhouse gas
emission saving | emission saving

wheat straw ethanol 87% 85%

waste wood ethanol 80% 74%

farmed wood ethanol 76% 70%

waste wood Fischer-Tropsch diesel 95% 95%

farmed wood Fischer-Tropsch diesel 93% 93%

waste wood DME (dimethylether) 95% 95%

farmed wood DME (dimethylether) 92% 92%

waste wood methanol 94% 94%

farmed wood methanol 91% 91%

the part from renewable sources of MTBE (methyl- Equal to that of the methanol

tertio-butyl-ether) production pathway used




Implications of EU Sustainability Criteriafor
L east Developed Countries

Large potential market provides a mgor opportunity

Meeting GHG criteriawill generally not be a problem, but
tracking, data collection, analysis will be

_and availability vs. land tenure vs. changing land values
Definition of “highly biodiverse grasslands’

Degraded lands - given low cost of |land in general for
foreign investors, few incentives to use it

Co-product markets opportunity, but accounting is difficult
lower energy intensity of agriculture should be an advantage

Measurement, monitoring, compliance are key issues for
L DC producers — not specified in Directive




Overview of involvement of stakeholdersin process
of biomass certification; National Governments

Irihatives Principles I&C* Status Orpanization Flatform
function
Hatianal governments
Metherlmids Yes [environment, secio- Yeg Pllot studies Working group sst up by Stakeholder
SCOTOTIC) FOVETTIn AT consultation
Belgium Yes [GHG, sourcing) Yes Criteria couplad to Independent body in coop.
grean certificats with autherities
UK Yes [environment, secio- Yeg Cartification Legislation development Stakeholder
SCOTOTIC) experted in 2008 (ETTO) consultation
Canada ECOLOGO (general), also for Yes Since 2005 Govanment ownead label
biornass
Erazl Social Saal for biodiess] Yeg In implamentation Covernment regulation
Garmnany Yes (GHG and others) Nao In development Hational regulation
Others® Hao M Hat applicable Hat applicable Pariner in
debate
ELC. ez, in developmnent Na Draft propesals Palicy development within Parinier in
EU debats



Overview of involvement of stakeholdersin
process of biomass certification: Companies

Inibatives Principles T&C* Status Organization Platform
function
Companies
Essent Yes (Envirormental critena, Yas Green Gold Label Independent body. Control [EA Task 40
social criteria in development) Urdon member
Electrabel Yea (Sourcing, energy/ GHG Yag Electrabe] label Independant body: 565 Meamber EA
balance) Task 40
BioX Eased on REPO criteria M. Auditing palm ol n cooperation with Contrel — REPO member
locations Uniomn
Daimler- Background studies Ho Studies, discussion,  Initiative in coop. with UNEP Forum for
Clirysler flarim enuronment
Volkswagan Tax modd incl. criteria Yag Mode] development Partnet in
debate
Ehll Studies on sustamability Ho Studies, small Under framework of BUS BUS Forum of
biomass projects initiative EXpErs
Rabobank Financng partmer Pariner in
debats
Others® Ho Ho Position papers Mot applicabls Partnat in

delats



Overview of involvement of stakeholdersin
process of biomass certification: NGOs

Initiatives Principles I8 C* Status Organization Flatform
function
NOE
WWT Was Was Read map Approaches, sse atudy WWT REPD mernber
Garmmany
Solidandad Yem Utz Certified labal) Tes Project with cass Project in coop, with GGL Irore FreTnent
studies [E=zemnt) astakeholders
MG 0E Tes Tes Proposals for policy Study assigned by Dutch Participation in
Metharlands tools, pilot studies NG0s debate [REPO)
MGOE South Standpaints on concermns biohiel M Position paper Working group repressnting
Africa pradhuction I LE
MG 0E Tes M Policy Papsr Study through stakeholder
Garmmany process
MGOe Brazl Sustainability eriteria e Repaort Developed by various ME0s
I&TP Sustainability eriteria M Criteria combined Through stakeholdar
with good practice praCess
Oihers Lirnited M Position papers® Mot applicable Pariner in

dabats



Overview of involvement of stakeholders in process of
biomass certification: International Organisations

Initatives Principles T&C* Status Organization Platform
function
LUM-Ensrgy M M Mot applicable Flatformmn (non-) UM Coondination,
orgardzations e change info
LHE Badkground studies in trade and Mo In planning UHCTAD chairs initiative Coondination,
potential SUppart
FAD Ve, for forest bicrmass Yas Filot studies Partner iz |EA Tazk 31 Pariner in
debate
LHEF In devels prosnt Mo Preparatory studies In coop. with others (eg. GR Partner in
GEEP, DaimlerChryslar debate
1EEP Eackground sioudies Mo FAQ chairs initdative Enowledg
exchangs
8 GEEP White Paper; mandated UNEP to [fes) In plarming Initiative within G2 Coordination
derelop 18C oo umiries +1HNEP
EUGEME Yez [zoarcing), additicnal P in Han Exizting lahsl, Metwaork for gresn labsels Hetworling
proess additional 182 fumcticn
REPO Yes, for palm od producton Yas Filst studies and Reamdtable on wohintary Stakeholdar
working group hasis process,
platfiorm
RTRE ea, for responsible soy Planmed Working group and Reamdtable on volintary Stakeholdar
production consultation haszi=z prsCess,
platfamm
RSE Yes, for sustainabls bicfuels Flanned Working group and
preduction consultation
EE Planned for sugarcane Flanned B Roamdtable on wohintary Stakeholdsr
preduction hasis process,

platfsmm
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