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IPCC AR4 Biomass - cross cutting chapters

Industry Agriculture Forestry Waste




IPCC AR4 Biomass - cross cutting chapters

Industry Agriculture Forestry Waste

Carbon capture and : _
storage linked with Bioenergy conversion plants
hiomass




{BIOMASS } IPCC AR4 Biomass - cross cutting chapters

RESOURCE
Industry Agriculture Forestry Waste
Food. fibre and wood || Energy and short Forestharvestingand || Organic MSW to energy.
orocess residues || Totation crops. Crop | supply chain. Forest || Landfil gas.
residues. Animal wastes| [and agroforest residues| | Biogas.
Traditional biomass - fuelwood

RGO Bioenergy conversion plants | |charcoal and animal dung from
E?E:g:glmm i agricultural production

Heat lelectricity, solid
gaseous and liquid
fuels exported off-site

iquid and gaseous
ofuels for transport

/Heatinglelectricity
and cooking fuels

|

used on site

Bio-refining, biomaterials,
hio-chemicals, charcoal

Energy supply
BIOENER

Transport

Buildings
Industry

Industry

UTILIZATION|  Competition for the biomass resource?




Public R D & D investment in Renewables for
IEA member countries (1990-2003 average)

Annual

US$ / capita

B Small Hydro (<10 MW)
0O Large Hydro (>10 MW)
B Geothermal

@ Biomass
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1 Renewable energy R & D budgets

B Small Hycro (<10 MW

O Large Hydro (>10 MW

O Biomass
Bl Ocean
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. Bilomass potential Is very uncertain

Il ® Biomass sourced from crop and forest
| residues and organic wastes has a
technical potential of around 100 EJ/yr.

® Increasing the market potential of
biomass will require integrated production
of agricultural and forest systems and
Improved supply chain logistics.

® The present contribution from dedicated
energy crops of 0.3 EJ/yr is projected to
Increase significantly over the next few
decades — but competing land uses, water
and nutrients are possible constraints.

® Present average crop vyields of 5 - 20 oven
dry t/yr (100 - 400 GJ/ha/yr) may be
Increased through genetic modification.

® Various analyses and projections for

biomass uptake by 2030 at competitive
costs range between 15 — 150 EJ/yr.




Analyses of the biomass potential
m:GIuhal rimary energy 2005 @ 440 EJdlyr |
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i Bljomass In other
scenarios........

800

{00
600
300

EJiyr
400

300

Qil
200

100

2004 IEA WEO Reference 2030




900

800

00

600

500
EJ/yr

Biomass in other
scenarios........

37.6

400

300

200

100

Qil

2004 2030 IEA
IEA WEQO Reference WEO
Alternative



32.6

90 Blomass In other
scenarios........
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90 Bjomass In other
scenarios........
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how t@gourn wood and wastes to '
gen Jr. heat and power, and
| how to diStribute the energy services.
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Other co-benefits: What do people want?

ITechnical solutions??|

Equity ‘ Social benefits?? ‘ New skills
Wealth retention in communities

Social cohesion Local investment
Pride and independence
Protection of recreational areas Improved quality of life
Stable climate Good health
Secure energy supplies Employment

Happiness.......






Energy input / output ratios for the entire
biomass / bioenergy system are not yet well
understood.

The carbon mltlgatlon potentlal is also uncertam
since it varies ' with the system employed.




Biofuels greenhouse gas abatement potential
Well-to-wheel emission reductions

Sugar beet, EU .
Sugar cane, Brazil 7 n
Wheat, EU * -
Corn, US 7 . :
Rapeseed, EU 7 _
Second generation 7 =
0) 20 40 60 80 100

% reduction, compared to petroleum gasoline



Biomass has a low energy density.

Harvesting, transporting,
storing and p £néc:es.s.ing of
biomass-are.major costs.
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Complex interactions exist

between volume, weight and g4
moisture content of biogassy

e.g for 85m3 truckand ik JIsIE
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FOREST RESIDUES - NELSON

B Purchase
System A i 0O Harvesting/chipping
1 s 0O Handling
System B [T _ 1 O Transport
System C I 3 m Storage
System D | \ — \ |
System E || l
System F || 1
System G F 1

0O 10 20 30 40 50 60 70 80 90
$/t odt delivered




The sugar cane industry is well experienced In
handling, transport and processing of “biomass”
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Yorkshire ARBRE 10MWe

Biomass Integrated Combined Cycle Gasification




Deployment of bioenergy projects
Mutrients Water use SeCtion 1

Forest residues Agricultural crop residues
Land use change Human and animal wastes
Harvesting methods Biodiversity and Ecology

Energy crop management BIOMASS FEEDSTOCK Integrated crop production
L : iy

Transport

Section 3

. I
Vehicle movements

Noise
PLANNING CONSENTS | FUNDING AND FINANCE
Storage

Fuel quality

Fuel specifications

" . L
Technology choice BIOENERGY CONVERSION Scale of plant

Energy services Market penetration

Carbon mitigation SeCtion 2 )




CO:2capture and storage.

Carbon dioxide
capture

Carbon dioxide
transport

Energy conversion
plant to provide Physical CO,
heat, power etc sequestration

Disused oil wells,/—"
coal mines etc.



CO:2capture and storage linked
with bioenergy.

Carhon diozide
capture

Carhon dioxide

Biomass

Biological CO, sequestration Bioenergy
conversion plant Physical CO,

Also can sequester '/ e heat Physca 0,
some extra carbon  poweretc

Into the soll.

Disused oil wells,/—" l -L_L
coal mines etc.



State of the art for Biomass Supply

Low
Short Vegetative
rotation grasses
Animal wastes forests
Sewage New energy crops
Market sludge e.g Jatropha
Potential Straw RDE
Oil crops
Woody
biomass
High

High Maturity/ Reliability of Technology System Low



State of the art for Bioenergy plants

Market
attractiveness

Conversion Technology Development Weak



i = Better assessment of the available
biomass resource.

= Supply chain logistics and storage.
* New energy crop production.

* New and improved efficiency of
biloenergy conversion processes.

* Bio-refinery concept analysis.

» Guidelines for bioenergy project
development.
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Wholesale Petroleum Product Price ($1)
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iofuel cost ranges
-present and future
to 2030
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H Bioethanol present cost ranges

Bioethanol cost estimates hy 2030

ES Ethanol from sugar cane
EC Ethanol from comn

Biodiesel current cost ranges
Biodiesel cost estimates by 2030

BA Biodiesel from animal fats
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Wholesale Petroleum Product Price {$1)

R P e s ra S

Daily market fob prices for petroleum
products at several global locations from
3 January 2005 till 6 April 2006

1.0 4

iofuel cost ranges

-present and future
to 2030

0l2 T T T T T T T
35 40 45 50 55 60 65 70 H Bioethanol present cost ranges H Biodiesel current cost ranges
Brent Crude ($hbl) Unleaded gassline Diesel and gas oil Bioethanol cost estimates by 2030 Biodiesel cost estimates hy 2030
" oo O MAE L + 0asoil 0.5% S\ |ES  Ethanol from sugar cane BA Biodiesel from animal fats
» Premium unlead | |+ No.2Ls ULSD 50 EC Ethanol from comn BV Biodiesel f ble oil
* PUni 50 AR = 10|1|1mgIWE LIRS EB Ethanol from beet ET FI-N;ESET rorn |'“r ege:iﬂ : oll > |
+ Gasoil 0.05% ! ischer Tropsch synthesis liguids
PUni 50 0 EW Ethanol from wheat e I
Unleadeil

ELC Ethanol from ligne cellulose
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