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My elrr) tocaly 1s o strruleie
soffe Vislorlery trlrdlng........

e What global energy supply changes are
likely to occur within the next few
decades when the world moves closer
towards more secure energy supplies,
equity and sustainable development?

e How will Bioenergy systems be able to
contribute to these changes?

e Can the global Biomass industry
contribute to other future trends
including production of biomaterials?
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Wett wWill e irie fuilire cdrivers aric
0pooriurliles for Bloenargy?

e Growing demand for a more sustainable future.
e Reduction of greenhouse gas emissions.
e Waste minimisation and disposal cost avoidance.

e Increased awareness by energy consumers of the
value of a cleaner environment.

e Business opportunities arising from carbon
trading.

e Energy market liberalisation leading to local
solutions for energy supply and demand.

e Increased security and quality of electricity
supply, particularly in rural areas.

e Multi-product bio-refineries and biomaterials.



Wett wWill e irie fuilire cdrivers arc
0poorilrlliles for Bloenargy?

e Diversification of land use to provide additional
farm revenue.

e Improved social values including health benefits.

e Increased local employment, reduced urban drift,
and introduction of new skills through training and
education.

e Co-benefits arising from related tourism and
recreational activities.

e Providing local communities with a sense of pride,
community, independence, and ownership.

e Delivering energy services to those without them.






Bl gefgre we lgoi to tre fuilre
wWe snotllld first ool 9aeit... ...
What forms of bioenergy and technologies
are in common use worldwide today, but
did not exist commercially 30 years ago?
Bioethanol and biodiesel Landfill gas plants
Fluidised bed combustors Mobile chippers
Community biogas plants Pellet burners
MSW - to — energy plants Policy mechanisms
Combined heat and power plants
Also IEA Bioenergy

The “Biomass and Bioenergy” journal



Beafore wa ooty irje fuilire ywe

srolld firsi looK to irle gresart. . .

What topics were discussed at Biomass
International conferences in 1980 but are

not yet widely deployed and are still
being discussed 25 years later?

Mapping of biomass resource Wood gasification
Ethanol from ligno-cellulose Flash pyrolysis
Short rotation forests Charcoal in Africa
Fermentation from micro-algc'zl?:isCher Tropsch
Genetic engineering of yeast

Hydrogen production from biomass etc.



S0 flow et Us look forywerrce o irja
riext 50 Yeers or rore... ...

What forms of biomass and bioenergy
technologies will be widely deployed
globally after 2030, but only exist today
as research or demonstration projects?

(How we get there is not covered today
but see the Canadian “Road Map" and
Holland’s “Biomass Transition” for
some good concepts).



Glogzl crianigas Ir) energy suooly
We are moving towards

1. A hydrogen economy in part linked to fuel cells
for stationary and vehicle applications.

2. Carbon seguestration, both physical and
biological.

3. Distributed energy systems providing security of
supply and including small scale heat and power

systems.
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Glogzl crianigas Ir) energy suooly

1. A hydrogen economy ir oziri [inicec io fiel

cells for siationery snc venicle sgolicaiions.




Wriere will ine rnydrogen corme from?
Various systems include:

e Electrolysis — but is perhaps little sense in
generating electricity then using it to produce
hydrogen, which is another energy carrier.

e Photo-biological production through micro
algae.

e Thermal processing of biomass e.g via
gasification or supercritical water.

e Biomethane and biomethanol reforming.
e Natural gas.

e Coal gasification - preferably linked with
carbon sequestration.



Glogzl crianigas Ir) energy suooly

2. Carbon sequestration, oot onysicel e

olological,




IPCC 20010 cornoared GRIG erlissions fromm &
reifige of elaciriclty ganerailor glanis

e New global electricity plant construction options
were compared including nuclear and renewables.

e Base cases used for the comparison included
pulverised coal combustion plants.

e Developed countries were treated separately from
developing countries.

e Only one small example of the full analysis is
given today.

e Details and all assumptions made are in the IPCC
“Third Assessment Report — Mitigation”

www.ipcc.ch
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Cost of carbon emission avoidancel
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Bioenergy can have win/w unities

190 |by saving both $'s and carbon emissions

Pulverised
Hydro

coal
Coal IGCC

and COZ capture
Gas CCGT
CCGT and
COZ capture
Bioenergy IGCC
Wood wastes
to medium sites
“olar thermal
and PV

Pulverised coal
Wind - good
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Blologlcel secuasiraiion

Cearoor cloxicle

New Zealand
: Government

Kyoto forests

- planted into

pasture after
1990

60Mt CO2 forest sink
credits in 2008 - 2012
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Sale of c_arbon credits on
the international market



Glogzl crianigas Ir) energy suooly
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3. strlbuted energy systems orovicling
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Distributed energy demonstration in a
small New Zealand rural community

10 Several

farm bqulngsr 4

e Good wind resolrce; 2000 "hours per
year of-stinshine; and a good stream
for miere-hydro running all year round.

e Severaliferest plantations.

e Strong INtErESt by, the community In
developing reneweanbleresources. .
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Electricity demand profiles — whole community

 Mid afternoon and night

troughs

* Typical peak in the evening

S DO O WO LOWLWOLOVLOWLOLAOW S H S
W_JS.?_O._JE?_O._JB?_O._JB?_O._JB?_O._JB
X loOowoOoUWOLOLLSISITTOOOONNNN A A
EREREREOOOOCOOCOCOOO OO OO EEO0O0OO
O e R AR
BEE= 2 5 2 3 0 2z o S
NN | NN oSN\ A7
AWWWSSSS—T—1V "1 N—V /A LS VI 0822
| o~~~ 1 [ AN Y .
—/1\ /N ) YL TN
— AN A (N1~ ) N\ L— .
~ AWV A—F—F—IN] [ ~> A1
N\ N £ A NN ) e N N 2T 0E:6T
N\ N\l s N— e~ .
SO\ YT SOSS N/ SN\ F—
NN — AV _ DN\ 00:8T
=P WN\NZSSS SN === .
WAV ZZZ NN\ = i
A MW/ NSSE ] ———F— AN 0S:9T
(/JI | 21— |\N A1 AN .
SRS T Tk
=~ RS [N Y P2 006T
N 2N AN AN ]
A NIRRT Y T N\Y < .
~1 1 ) =7\ <Y =\
N O] SONNYZIN A2 INNNZAASS .
N2 A \ \VNIW =1~ ([ 1IN\
3V i UL WIS [ A\ vwom.o._”
~N /[ ~ /= /)J] Z 12 .
— 4 WA/ A C I\ 3 [
=7 /AN VN INVNN (] ) z S 00:60
NV s N £ /RS~ AN AN (N .
A NS = i == V7 SS5S SN\
B —— NP/ SN - 0570
— — NS N VAR .
=2 =\ I\ T A N [E——
Lo N+ 1 00:90
AR aias
L & i 74\ — | 0e-v0
// ~V \ﬂ /\/\ i /,
= —N .
e 17 & 00<0
N> [\ ] N1 & I
1 L N — ~ :
S §\ < e — 0€'TO0
— [ = ades |
—\ ) = BN A AN\ H—— 2\
NSV V7 N NN (00




W6.7/5-7.00
M 6.50-6.75
M 6.25-6.50
05.75-6.00
[05.50-5.75
[15.25-5.50
[04.75-5.00

[04.00-4.25
03.75-4.00

Apr
Aug
Oct

Jul

— S€P | O05.00-5.25

——
—

7
—— NOV | 74.50-4.75

& Ma
N Y @6.00-6.25

_—|

/'/¥
N
N
A

J N 00:¢¢

[Nt
-t \\ Jun
— N
N=

L/

N

-/
\_\“\%

gs and in spring
AR Vs

N\
=

4
/L
\\/]

/

]

RN

yd

-00:0¢

J \ 00:8T
,

00:97

: 00-¥1

\\t 00:¢T

T~

-00:01

7

N—

~L [ (NN

00:80
/

)

N

— 1

00:90

k\
Y
=

\

/
~_|
\

00:¥0

=

-\

=~

00:¢0

Renewable energy resources e.g. wind

‘Windiest In late afternoons and evenin

and late summer.

N L~
\//
_—//\_——-

N

’\/

4

ENan>

00:00




Szl scale gloaneargy sysiars corroarec
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Or will we stlﬂbe discussing it at the 20t

World Council on Renewable Energy
conference in 20307



