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The indicators

1. LifecycleGHGemissions

Lifecyclegreenhouse gas emissions from bioenergy production and use, as per the
methodology chosen nationally or at community level,

andreported using the GBEP Common Methodological Framework for GHG
Lifecycle Analysis of Bioenergy 'Version One'.

Measuremenunit(s): Gramsof CQ equivalent pemegajoule
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The indicators

4. Emission®f non-GHG air pollutants, including air toxics

Emissions of noeHG air pollutants, including air toxics, from

(4.1) bioenergyfeedstock production,

(4.2)processing

(4.3)transportof feedstocks, intermediate products and end produ¢4s4)and
use;

andin comparison with other energsources.

Measurementunit(s):
Emissions of Pk, PMLo, NQ, SQ and other pollutants can be measured and
reported in the following ways as is most relevant to the feedstock, mode of
processing, transportation and use.

4.1 mg/ha, mg/MJ, and as a percentage

4.2 mg/m3or ppm

4.3 mg/MJ

4.4 mg/MJ

Horst Fehrenbach 28 November 2017 5



Principlesof LCAcalculation

focus on GHG@Nd non-GHGemissIions
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Principles ofLCAs

® takesinto account the
whole life cycleof a product
( , C rtaglrl &ev e * )

= takes into account alhputs
Into the system and all
outputs

® comparesthe emissions of
a biofuelwith those from a
fossil fuelbased on a
functional unit
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FIELD WORK &
HARVEST

IRRIGATION &
FEEDSTOCK
DRYING

FERTILISER

PESTICIDES

Principles of LCA calculation

Data from
process

Annual amount of

Diesel fuel
[l diesel per ha per year]

Data for
conversion

Emission factor for

Diesel
[g CO,eq per | diesel]

Emissions

Diesel fuel or electricity
[l diesel per ha per year] or [kWh
electricity per ha per year]

Diesel or electricity
[g CO,eq per | diesel] or
[g CO,eq per kWh electricity]

Total annual GHG
emissions
[g CO,eq per ha per
year]

A 4

Organic and mineral
fertiliser
[kg fertiliser per ha per year]

Fertiliser production
[g CO,eq per kg fertilizer]

Feedstock yield

Nitrogen fertiliser
field emissions
[g CO,eq per kg fertiliser]

[kg feedstock per ha
per year]

Pesticides
[l pesticides per ha per year]

Pesticides
[¢ CO,eq per | pesticides]

Annual GHG
emissions from
cultivation
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[g CO.eq per kg
feedstock]
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Specifications; functional unit

® Basidor the comparisorof bioenergyandfossilenergycarrier
® Differentunitsare possible
A Onehectare tonnebiomass MJ energycarrier

® Choicedependson the researchgoal
A E.g.optimiseduseof land(C hectare
A Optimiseduseof biomasge.g.waste C t biomas3
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Specificationsgy GHG and air pollutants to be considered
GHGCQ, N,O, CH

Non-GHGair pollutants Pollutantsmentionendin GPEP report:

= 5Q G/ €Faarodrté AN LREFE dz
® NOX -Emé
= CO - NOX
= NMVOC oo
= PM
10
air toxics i.e. hazardousair pollutants
" Dust - 1,3-butadiene
N N|—l3 - acetaldehyde
- acroleinbenzene
- formaldehyde
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Specifications; dealing with byproducts

® |t hasto be differentiated betweenwasteand co-/ by-product
A No consistentdefinition worldwide

® Most bioenergypathwaysproduceby-products
A Rapeseedneal
A Palmkernels palmkernelmeal
A Molasse
A Surpluselectricity

® Co/by-productshaveto be takeninto accountin LCAs
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O Principlesof LCAcalculation

Substitution versusallocation
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A\ 4
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Selected option: Allocation

® GHGemissionsaredividedbetweenthe mainproductandco-
products
A Partof the emissions,leave' the system

m Differentreferencegpossible
A lower heatingvalue (energycontent)
A prices
A mass

® Easielto be implementedin regulatorypurposes

Horst Fehrenbach 28 November 2017 22
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Global Bioenergy Partnership

Calculation rules applied




Steps of the GBEP GHG framework

®m 1. GHGs covered

m 2. Source of biomass _

® 3. Land use changes due to bioenergy prow
= 4. Biomass feedstock production on farms and in ftﬁg;s |
® 5. Transport of biomass
® 6. Processing into fuel

= 7. Byproducts and ceproducts comm—
= 8. Transport of fuel ANALYSIS OF BIOENERGY

® 9. Fuel Use

= 10. Comparison with replaced fuel

==GBEP

' Horst Fehrenbach 28 November 2017 31
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Parents of the tool

® Current versionof the toolis dedicated to aelevant selection
of bioenergy pathwaygroduced inViet Namund Paraguay

® |t refers to followingoreceding tools

1. BioGrace

2. TheGERK5HG calculation tool

3. the BioEmtool prepared for the German Federal
Environment Agency

Horst Fehrenbach 28 November 2017 48
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ProjectBioGrace

® BiofuelGreenhousdsasemissions
alignmentof calculationan Europe

= Aimof project

A Harmonisecalculationof biofuel greenhousegas (GHGImissions g
performedin the EUunderlegislationimplementingRELand FQD g4

= Tool for makingctual calculations complia

] BioGrace calculation rules
m L st of “standard vial ues?’” and

v -
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Summary

® LCAs can lead to very different results
A Subject to different methodologies used
A Subject to different system definitions
A Subject to different data used

= LCAs used in the regulatory or reporting context require
unambigougesults
A Methodology has to avoid large bandwidth
A Methodology has to be clearly defined
A Harmonisatiorof background data helps in the process

® GHG tools exist to assist in calculation

Horst Fehrenbach 28 November 2017 58
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the tool for Viet Nam and Paraguay

Pathways

® Biogasat household and industrial levels (Viet Nam);
produced from
A Agriculturalwaste: manure (solid) and/or slurry (liquid);
A energycrops or agricultural residues
A Organicand agro industrial waste

= Ethanolfrom
A Cassav@Viet Nam)
A Sugarcang¢Paraguay)
A Maize(Paraguay)

® Wood energy (Paraguay)

Horst Fehrenbach 28 November 2017 60



the tool for Viet Nam and Paraguay
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Structureof the tool
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the tool for Viet Nam and Paraguay

Structureof the tool ¢ calculationsheetc Input data

Land use change
Land use change (aLUC) Okg COzeq / ha*a

25,0Ct/ha*a
65,0%%
harvest residue 15,5t/ha*a
Fertiliser & pesticides
N-Fertiliser 138,5kg N / ha*a
manure 39,2kg N / ha*a
P205 Fertiliser 115,5kg P.Os/ ha*a
K20-Fertiliser 105,8kg K20 / ha*a
a0 Fertiliser (kg CaCO3) 600kg CaCQ; / ha*a
tillage Okg N / ha*a
Pesticides 2,0Ckg / ha*a
N20 field emissions - mineral fertiliser
N20 field emissions - organic fertiliser
NH3-emission from N-mineral fertiliser
NH3-emission from N-farm manure
Emissions from field burning of residues yes
eeds
assava cuttings 750,0Ckg / ha*a
22,5/ ha*a
Emissionsfrom diesel usage (agriculture)
Electricity consumption (for irrigation) 45,Ckwh / ha*a
Electricity mix Electricity mix Viet Nam
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the tool for Viet Nam and Paraguay

Structureof the tool ¢ calculationsheet
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the tool for Viet Nam and Paraguay

Structureof the tool ¢ Backgrounddata
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Outlook

® [earning from application in Viet Nam and Paraguay

= Expanding the tool by the pathways for Ethiopia and Kenya
in 2018

® ?Derivinga generictool for GBERustainabilityindicatorsl + 4?
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Global Bioenergy Partnership
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