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Topics

o State of the art on global biomass
resource outlook.

 Certification developments

e Science base; modelling and guantifying
Impacts.

« Market activity...
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All In 20 minutes ©
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WAB (Wetenschappelijk Assessment en Beleidsanalyse klimaatverandering):

Global biomass potentials and their links to food,
water, biodiversity, energy demand and economy

Veronika Dornburg
André Faaij, Pita Verwelj, Hans Langeveld, Gerrie van de Ven,
Flip Wester, Herman van Keulen, Kees van Diepen, Marieke Meeusen,
Martin Banse, Jan Ros, Detlef van Vuuren, Gert Jan van den Born,
Mark van Oorschot, Fleur Smout, Jasper van Vliet, Harry Aiking,
Marc Londo, Hamid Mozaffarian, Koen Smekens
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Research objectives

Insight in links between biomass for energy and:
— Food supply

— Water use

— Nature & biodiversity

— Economic mechanisms

— Energy system

Not included:

— social, legal and institutional aspects

Overview knowledge, knowledge gaps and their impacts
Policy recommendations for biomass development
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Integration...

% Universiteit Utrecht

;?[%lrii::gltural ’ Agricultural BiOdiverSity
polcy Food Efficiency .
o (vields) Climate
demand Land prices Different indicators change
reference uncertainties
_ l T v
Diet
production Land areas
Crop Pasture Urban Other Nature Bio-
land reserves energy
Population Energy
: Pfff, 1t
Yields It S
demand : : : )
Economy . . | Potential (primary bio-energy) |, Land degrad
. crop types, land requirement Water m I
l T Prices (crop typ q ) Residues CO p eX- (]
ducti Nature conserv2
< production | i Conversion processes ) Technology
X change
- Potential (sec. bio-energy)
Other energy (costs and potential)
carriers
Energy policy
Climate policy
- Energy use
Consequences for greenhouse gas «——rFertiliser use
Water emissions Soil carbon/land cover
Non-CO,
demand
Water use efficiency
Supply

‘| Copernicus Institute

& Sustainable Development and Innovation Management




Bloenergy production potential INsm
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Yields: perennials ~3x annual &g v

Crop Biomassyield | Energy yield in fuel
(odt/ha* yr) (GIha*yr)

Wheat 4-5 ~50
Corn 5-6 ~ 60
Sugar Beet 9-10 ~ 110
Soy Bean 1-2 ~ 20
Sugar Cane 10-20 ~ 180
Palm Qil 10-15 ~ 160
Jathropha 5-6 ~ 60
SRC temperate climate 10-15 100 - 180
SRC tropical climate 15- 30 170 - 350
Energy grasses good conditions 10- 20 170-230
Perennials marginal/degraded lands 3-10 30-120
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Limitations in 2
degraded land, protected areas and water
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Impacts on (woody)
crop potentials
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W
Global cost-supply curve for energy crops
for four scenarios for the year 2050
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Key uncertainties % Universiteit Utrecht
biomass potentials

Issue/effect Importance

Supply potential of biomass

Improvement agricultural management el
Choice of crops el
Food demands and human diet il
Use of degraded land falaled
Competition for water ke
Use of agricultural/forestry by-products *k
Protected area expansion *x
Water use efficiency *x
Climate change *x
Alternative protein chains xx
Demand for biomaterials *

Demand potential of biomass

Bio-energy demand versus supply *x
Cost of biomass supply *x
__Learning in energy conversion bl
Market mechanism food-feed-fuel *x
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So...

e Investment in agriculture (and livestock) is
essential (29 green revolution)

* This is feasible (FAO)...

o ...with increased water use efficiency, less land,
protection of soils and better incomes.

e ...and essential for food security.

e Bioenergy can get the money and sustainable
economic activity into the rural regions...
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A future vision on global
~ bioen

= — ——— o

Wi il gl i 00" T

v L]
s edaad - = Lignocellulosic crops (incl. grasses) =  ROM/Energy flows from lignocellulosic | e <
] _ - : = ROM/Energy flows from forest B
L e .-c.- - - rG= L .
S = L A L - Forest & wood i Water problem hotspots =

35 Available cropland (mio Ha)

¥ Copernicus Institute |GIRACT FFF Scenario project; Faalj, 2008]

“ Sustainable Development and Innovation Management



Certification bioenergy: & oo
ongoing initiatives
Governments: UK, NL, D, B, and more EU
nations...; EC.
NGO'’s:
International bodies: UNEP, UNCTAD, FAQ,...

Market initiatives/multistakeholder: roundtables
on palm, soy, sugar and biofuels, utilities,...

|[EA Task 40:Van Dam et al., 2008;
Biomass & Bioenergy.

S www.bloenergytrade.org

& Sustainable Development and Innovation Management



g@ Universiteit Utrecht
>
Cramer Cie.: minimum safeguard->

stabilisation-> improvement...

1. GHG balance -> Chain performance (30-80%-+..)

Land-use/competition with food: reporting; to be
developed.

Biodiversity -> reporting/FSC/RSPO; to be developed.
Wellfare -> Reporting EPI; to be developed further.
Well being -> ILO, Social accountability standards, etc.

Environment

— Waste; law, GPG’s

— Agrochemicals; law, GPG's (further development).

— Soil quality; reporting/monitoring (further development).

— Water quality & quantity; law, reporting/monitoring (further
development).

- Copernicus Institute Cramer et al, 2007
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Certification bioenergy: & v

concerted action...

* First time that governments actually try to set
‘sustainability criteria’ for a commodity! ->
Paradigm shift with implications for food
products, fodder, materials etc.

e This takes time (allow for learning).

e Concerns differ: palm oil/soy bean/corn... most
debated, other (residues, wood) largely approved

 Methodological issues to be resolved:
competition, biodiversity, a.o.

* Global convergence, dialogue and deployment
priority (leadership needed).
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Operationalisation of sustainability criteria
Criteria
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Impact
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&y
Indicative cost impacts of apffying
sustainability criteria...
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compliance with various sustainability
criteria compared to the reference
situation "

Ethanol in Brazil; the costs of §‘% Universiele Utcecht
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Core objectives AF

 The objective of the framework is to facilitatie
the analysis of the nexus bioenergy and
food security, namely to analyze the impact
of possible national and sub-national
bioenergy developments in developing
countries on food security. This analytical
framework is to provide the best possible
guality but also manageable information for
national policy makers and other key
stakeholders on the impacts of biomass
production for energy under different settings.

Copernicus Institute
& Sustainable Development and Innovation Management
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Key characteristics

o AF should allow for analysing impacts of
different strategies for deployment of
bioenergy (policy options).

 AF should realize a link between bio-energy
scenario’s and food security (new!).

e Overview of impacts (‘dashboard’) should
allow for (more) targeted decision making and
planning.

» First order (and urgent) attempt: based on
existing tools & models.

' Copernicus Institute
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Malin structure of
an anaIySiS 1 TECHHICAL BIOMASS POTENT IO LS

bazed on biophysical constraints

p ro Ce d u re fo r a agricutural management

Case StUd 2 COST SUPPLY CURMWES
bazed ontechnical potentals
agricutural management

coun t ry costs of production iﬂmg

2 ECOMOMIC BIOMASS POTENTIO LS
bazed on cost-supply cunes

energy markets
global food markets

4 MALCRO-ECONOMIC A MALY SIS
bazed on economic potentals
cost-supply curves
social aczounting matrix

3 FOOD SECURITY
ba=ed on income and price changes
populztion qrapus

1
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Wakravallabliity and use
Agreulural managem snt
Forastmanagem snt

Foslduas and waste avallabllity fctors
Cataba e crop ylelds
Environmesntal Im pacte and concltions

1

TECHUKZAL POTENTIALS p2UKZK S AN

areas for erops and llves tock producdon
ylelds oferope and e ticlancls & of I ve shoc h produs Hon
avallabllity of wood, re slduss, wa ets dependbg on prodsctan

1N

Agriculiural producton Inputs
Costsofphysleal production Inputs
Costs oflabour, capltal and land

Costestimate s wood, reslduss, wasts

2 05T SUPPLY CURWVES (Matod REFUEL)

costsupply curves food and enargy crops
costestimates wood, reslduss, wask

% =

Enargy prices
Costsofblosnargy convarslon
Altarnatl w enargy supply costs

Global food prics & C0E MO
Produs Hon lavel s In He 051D

ki

3 ECOONIMEE POTENTIALS

amountof food and bloma ss produc ad

locatione and agriculiural managsm ent o produc Hon
type a1d am ount of blosnargy uesd

{anronmeantal Im pacts of producton

LT

Soclal aceounting mat¥is
Price changs s {ansrgy, food)

4 MACRCO-ECONCORES A NALYS 1S

gactoral changss Incomes, smploym ent, tumoyer, trads balancs
dom &t tle price changss (snsrgy, food)
changes oflncome, amploym ant per Ineome gro up

Iy

Food consum ption, szpenditurs +, Incom &
for diferent {winsrable jpopulaton groups

[

- Copernicus Institute

3 FOOD SECURTY

Food awallabllity (produsdon, Tads j

Foodaccess (price Indlca s, Incoms and & spandlurs changs &)
for diffsrant populadon groups

7 ndleatores stablilty and ulllsadon

’ Sustainable Development and Inno

vation Vianagement

U

Overview
of modules
and
linkages In
the AF

Universiteit Utrecht



ﬂ@ Universiteit Utrecht
Summarizing key needs for

sustainable biomass resources

e Resources need to meet criteria in broad
sense.

 Resource base needs to be diversified
(lignocellulose, cultivated, marginal &
degraded lands).

 Real market experience needs to be built in
different settings.

e Sustainable (international) markets and
certification to be established.

& Copernicus Institute
& Sustainable Development and Innovation Management
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£
BIOPEC Partnership: mark&t &
government; open structure and
mutual needs!

o Steering group: Rabobank, Essent, Copernicus Institute-UU,
Solidaridad; supported by UCE.

- \_g 8 v SOlidaridad f&%
—essen [_ \ AU \,,___* ;

Rabobank

 Market Players: Rabobank, Essent, EON, Electrabel, EPZ,
Nuon, VNPI. BioX Group B.V., Abengoa

 Logistics, Trade, certification: CEFETRA, Peterson Bulk
Logistics Havenbedrijf Rotterdam, Control Union, Nidera,...

« Knowledge: Copernicus Institute-UU, WUR, ECN, LEI, Probos,
IMSA-OASE,...

e NGO'’'s: Solidaridad, WWF, OXFAM-NQOVIB,...
e Other: Platform Groene Grondstoffen, FMO, PBE,...

' Copernicus Institute
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Key objectives of BIOPEC

 Realize full scale certification in the market
according to Cramer Principles.

« Build market experience with new and
sustainable produced biomass supplies via
diverse AND coherent range of pilots.

* Pilot experiences should demonstrate full
‘Cramer compliance’.

« Portfolio of pilots should deliver according to
the vision of the energy transition strategy.

& Copernicus Institute
& Sustainable Development and Innovation Management
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Contents of BIOPEC

« WG Certification (short term demonstration
procedure).

« WG Pilots (residues, agricultural and pasture
lands, marginal & degraded lands; diverse set
of regions)

e WG Research (supportive and fundamentals)
« WG Campaigning (from local to international).

' Copernicus Institute
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Current Status BIOPEC
Initiative
o Supported by Ministers Cramer,

Koenders, Verhoeven and Verburg.

e Consortium signed the ‘Schokland
treaty’ with Minister Koenders and
financially supported by Foreign Affairs

« Content matter, finance base and
organisation worked on in close
collaboration with Government (Foreign
Affairs, Environment, Agriculture,
Economic Affairs). On 30 june 2007 the minister of

o Certification procedures addressed.  development cooperation, mr. Koenders on

behave of the Dutch government and mr.

o Full kick-off summer 2008 ? Boersma, CEO of Essent on behave of the
BIOPEC consortium signed the Schokland

agreement on the so-called millennium
goal number 7 on sustainable biomass.

Universiteit Utrecht
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