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*Perception: Rural Agricultural “Green Isle
»4.5m (6.0m with NI) population —
»40% rurally disbursed over 4m hct

Small Open Trading Nation™ KK

Reliant on a Bio Based Ecog%my l/} q‘;,h}
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* GDP €180 Bn: recession impacted economy; capltal availability & gov’t flnancmg
* Export Oriented Agri Food & Cleantech Industries: agri food 2020 target = 40% growth

Dairy Processing
Meat processing
Brewing & Distilling

~

Pharmaceutical & Biomedical__fcec'hnqh;gy
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Ireland Policy is to Protect “Green” Image
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Temperate 10 month growing season

Development of Supply Chm L?
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Livestock — grass based system feeds ﬁﬁ‘i cattrg
» 4 m Ha of grassland generates> 25M DMTug;gHgs
» 6m cattle generate large manure supply (c. IMPMT recoverable)

Tillage & Horticulture — less emphasis_gn tillage

» Grain predominantly used as animal feed,éilﬁ; rain importer
» Sugar Beet - quota forfeited in 2006, eliminated&’beet planting ‘
» Large mushroom industry & growing horticult’t‘::u:glﬁﬁeé'tar

Forestry — 750K Ha in Forestry (50% Semi State Forestry Co)
» Afforestation prog. to double output in next 1ngars.€&M— 6M m3)

» Emphasis on evergreens - sitka spruce/ Iaréh ‘also ash/poplar

» Roundwood supplies construction but grm%lmg pulpwood supply

Marine - Substantlalflshmglndy;stsry > o
» Under exploited shoreline (sen5|t|ve tg;publlc environ. sentlment)
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Supply Chain Overview: 5,::“

Irish Industrial Production Infrastructure 3‘; ‘f‘ N

* Heavily Oriented Toward Agri Food & Cleantech - £ ;i
* Excellent Bio Tech Skills & Production Infrastructuré% £ Zs 4y i :
* Means to Aggregate Agricultural Feedstgcks & Acc?ss to Global Markets j___f;,-!"
* Under Utilised Residues 13 o

" ::;“A Ay

» Dairy — whey as animal feed
» Meat Processmg underutlllsed paunch contents, exported Class 3 MBMJ-

.....

Municipal Waste — Privatisation Resﬁeﬁ ih Consolidation &

Investment in Collection / Management Infrastructure

* Ireland exports majority of MSW matenal’;w
» 500K MT of paper waste exported ,‘,,J
» Most RDF exported e

* Municipal & Industrial Wastewatélrs fOOO Plants use Aeroblc WWT systems
» Substantial sludge Volume land sprgad dlscouraged in Org Fertiliser Regulations
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Supply Chain is Substantial bti“fFfagHented — Challenges:

Value chains not requiring scale — Value chains can use aggregated residues (character variations)
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Indigenous Energy Market -~ | R, w———
5 < f*- -
Energy Profile — Current Market o Renewable Proflje }'.:_-._
85% Supplied via Share | €Est. Currént=-Mkt | 2020 | 12020 [r 2020
Imported Fossil Fuels ktoe | % Value ktoe, A % ktoe | "% €Value
Electricity 2405 | 23% | €328 | | 1 545|227% | 423| 40% | €138

» Coal & peat power plants being phased out in favour of gas fired power plants.
 REFIT subventions promote RES E - primarily promotes wind/wave +/- biomass HE CHP
« Strong wind programme ensures 2020 targets will be met — facing increasing public opposition to turbines
» Planning approval granted for 40 MW biomass plant and 2 X large waste incinerators
-H.l'\-'ﬂ_-_.!-s N
Heating/Cooling 4,239 | 41% | €7. 28 2280 | 6.69 | 509| 129% | €.87B

* Industrial heat demand predominantly supplied by NG — gas grid serves > 80% of population

« Balance of demand supplied by heating oil & to lesser extent solid fuels

 RHI imminent subject to current consultation process. - targeted primarily at increasing use of LC biomass
» Biogas incentive to follow subject to economic review - grid injection protocol TBD

Transport 3,777 | 36% L €168 117 | 52% | 227 ~10% | €.1B
a4 (3.1%) | (6.0%)

» Petrol/Diesel fuels supplied c. 65% via import & c. 35% via domestic refinery
 REST transport fuels underpinned by BBO - 95% of RES T fuels imported

« 1 X biodiesel plant processing waste cooking oil - exports biodiesel output

» Early policy initiatives promoting electrical transport — mixed results

» Current policy considering promotion of gaseous transport fuels (preferential excise tax established)
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Indigenous Raw Materials MaPI'@ts /
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Much of Industrial / Consumer Raw Materials Are Imported )
> Energy - Fossil Fuel imports ;J‘ €76, §00 M oy
» Organic Chemical Imports - ;;’ € 3,500 M N
> Paper Imports —€ 375M ~
> Bulk Plastic Imports .7 . € 200M N\
> Fertiliser Imports ,,,..,%,,€ 150 M X
t:“'-:'a'n. ;r)r--r :
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Substantial Under Exploited Indlgenous Market Opportunities
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B Market Dynamics —
E Irish GHG Mitigation Obllgat|ons SR
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Irish Atmospheric Emissions Profile e
Binding Climate Change 2020 Oblig’n = 20% reduct nin GHG'vs iOOS
Irt.ela.nd a Nonﬂjlt-j-’l's
Emissions L~

Emissions

Non ETS
73%

* Emissions Trading Scheme (ETS - cap and trade) Iargely compliant

* Non ETS obligation fall on state — Irish profile 7 73%,non ETS vs 60% non-ETS avg EU
> Ireland will find it difficult to hit 2020 GHG - Curreﬂtfy 3% below 2005 level but economic

recovery & herd growth = (c. 4M mt CO,_ < req’d)

» Means to address agricultural, transport &dg,mestlc sector GHG emissions =+
—Increase Renewable Energy to address. ransport and Domestic Sector
—Methane emissions related to animal t usband"ry are more difficult -

—Use of animal waste as renewable energy:source s~
—Recycling of nutrients (NO, reduction -*:" ol



IEA Bioenergy MarkEt Dynamics . TCBB RESOURCE &
Task 42 Biorefining . e e e . ?x' h
gl L?

Policy Initiatives

SR £
&g 4 -’f > q’a
Irish Bio-economic Development Heavily Agri— Food Centric
(4 7 o
7 Zs 4 g}l
Supportive Policies & Frameworks — L;: | j_;j
>Supportlve Bio Energy Policy ﬁf o VTR 7
Extension of Supportive REFIT subvent/or‘rs,\{or high efficiency CHP F\:‘_‘.J.—_U-”'
- Imminent introduction of Renewable Hea‘tlncentlve {
- Continuing afforestation policy & energy. cfop ‘grant schemes -‘t-'::l

- Upcoming grid access framework for biédds injection to gas grid
- Attractive Excise Tax Rate Enshrined for Gaseous Fuels s
- BBO Obligation increasing from 6% to 8% ? 7 % i

*'m) = i

> Climate Action & Low Carbon Dev Bill — enshrines state compliance re EU Obl|gap:|ons
— Prepare a Low Carbon National Mitigation Plan Ex%_ert Advisory Council on Cllmaté Change
?ﬂhf—“ o
» DAFM initiative re National Bio economy PB|ICV- Bio Eire
> DAFM R&D Programme on Biorefinery- ﬂemonstratlon . S

» DAFM Grass Based AD Test Plant umlderqﬁnstructlon e
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Range of Policy Initiatives Prome@BmEconomlc Development
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Exploit Market Opportumtles
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40 MW biomass CHP plant Maye: Benewable Power

AD of Agri- Food Residues + Blomab?sf ,
» Gas Networks Ireland (Gas utility) - G D/eE%/on target 20% Green Gas by 2030
» Off Grid applications - Biogas Transporf isplacement of Heating Oil / Dlgtlllates

Anaerobic WWT - NVP Energy developﬁng h}.lgmrate low temp AD for“‘WWT
» Irish Water (newly privatised water - uwﬁw now operator of WWT plant$

Farm-scale FBC for poultry & equlﬁl‘eiltter — Biomass Heat/ng Solu? ons Ltd.

--'—--""r\f-

Continuous Pyrolysis System fmz Elorﬁass HE CHP JwPrem/er Green Energy
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Biorefining - Biofuels : R&D Focus o 7 ¢
- iy o] ol
 R&D on VFA based platform energy carrier o ")
 R&D on lignocellulosic derived Ievdhhlc“éc%d fofaviation fuel Jy
s Y
= =
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.....

Biorefining — Nutraceuticals: R&D ‘a d Early Commercial Stag
* Food for Health Technology Centre — Q’ﬁate %ponsored R&D

> Bioadditives from Dairy Extracts ;" K
* Bio Marine Ingredients -Donegal Based. Flsh Processing-R&D L -

> Bioactive extracts from fish procgg{_sﬁ;ggsc%srdues T
 Biopharmed-West — R&D o (.

» Anti fungal and ant/bacter/ql’a%/ffhcatlons from w://ow_?_qu,extracts
 Hemp based essential oil extFacts
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Act Iv I t I e S ct ?"1 ﬂt}) '&l‘l_l. Supporting Transition to o Low-Carbon Economy
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Biorefining — Biochemicals: R&D Stage e Yy 4 }?
e Dairy Processing Technology Centre.xState Sponsored R&D ; b;
» Organic acid fermentations fram ﬂalry Ji/hey residues N,
e Reintroduction of Sugar Beet Indu§fry as Biochemical {:
Feedstock &
» Aspirational R&D into Organ/csé&ad Fermentations 4
mq\ﬁ __':':r:
R‘:wdiﬁ ;h: égtg : il* ’i"ﬁéf % i tH :; = ‘!.i
SRl Fatometicy . Biorefining — Blorhaterlals R&D Stage
&£ Blubricants” 2 8¢72 bgg%zz,egn :
‘%g? AEiTS LErs * AMBER Technology Centre — State Sponsored
Btk MiieyE R&D L

> Medlt;&m Chain PHA’s
. Thermeeh@m process to refine. hermﬁ flbres
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