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Carbon Certification

GHG emissions calculation needs to be integrated into International
certification systems

1. Biomass delivers a major contribution to GHG savings from the use of renewable energy.
There is a large potential of additional GHG savings in biomass production and processing

2. Interest in GHG information is rising with consumers, decision makers and regulators.
Society and politics is expecting a sustainable production with low GHG emissions

3. Regulatory incentives increasingly build upon the GHG performance of individual products

4. This is the case first of all for bioenergy. However, the inclusion of further end uses of
biomass is unavoidable (food, feed, industrial use of biomass)

5. Credible GHG information along the entire value chain is essential. Certification schemes
can be used to provide the information for individual products

6. GHG calculation within certification schemes must be able to cover flexible supply chains,
independent of the biomass end use

7. For food and feed, the comparison of the GHG emissions to a fossil reference value is not
possible. A benchmark or a common unit for comparison is necessary
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Biomass as an energy carrier contributes about 70% to th e renewable
energy consumption in Germany

Renewable energy share in final energy consumption in Germany 2008

other renewables 0,4%
hydro 0,9%

wind 1,6%

biomass 6,6%

Source: BMU: Erneuerbare Energien in Zahlen — Nationale und internationale Entwicklung, Juni 2009. 3
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In Germany, about 110 mill. tons of CO , emissions are avoided by the use
of renewable energies

GHG abatement from the use of renewables in Germany 2008
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Source: BMU: Erneuerbare Energien in Zahlen — Nationale und internationale Entwicklung, Juni 2009. 4
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More than 50% of total GHG abatement from the use of re
Germany comes from biomass and biofuels as an energy ca

GHG abatement according to energy carrier in German
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Source: BMU: Erneuerbare Energien in Zahlen — Nationale und internationale Entwicklung, Juni 2009.
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GHG emission from agriculture is a new important aspect for agricultural
markets. However, they are not part of sustainability s tandards yet

% of total GHG emissions
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Agriculture is a major source of GHG emissions. It's share in total GHG emissions amounts to up to 35%
(incl. deforestation)

Estimates for emissions from deforestation range between 10 and 30% of total GHG emissions
Around 80% of total emissions from agriculture are from developing countries

Source: World Bank (2008): World Development Report
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The interest in GHG information for all kind of product

Importance of GHG information

Selected GHG product labels

S is rising

Knowledge of own GHG emis-

sions as a precondition for climate

and corporate strategy

Raising awareness at manage-
ment, employees, suppliers,
customers and consumers

Identification of GHG reduction
potentials in value chain

Targeted information at consu-
mers allows them to make an
informed buying decision, taking
account of climate aspects

Coalition agreement in Germany:

Initiatives for international
sustainability certification that
cover bioenergy, food and feed

CLIMATE
CONSCIOUS

PLATINUM
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environnemental complet

en savoir plus
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These labels will s0on be on products to
help customers select goods produced

in:a climate-friendly process.

The figure shows the amount of carbon

dicide reduction. The higher the figure,
the greater the reduction.
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GHG emission sources: example palm oll




General approach: All relevant inputs and outputs in th
production chain must be registered for the calculation

induy

ndino

» Seed

* Diesel

*N, P, K fertilizer
*Lime

o

Palm
production

Fresh fruit
bunches
(FFB)*

* Electricity
* Heat

* Steam

* Water

'

y

* Palm fronds

Oil mill

v

* POME
*EFB

* Fibers

* Shells

* Palm kernels

* diesel/ electricity/ fuel oil as input for all transport steps

EFB = Empty Fruit Bunches; POME: Palm Oil Mill Effluent; PFAD: Palm Fatty Acid Distillate

Crude
palm oil
(CPO)

* Electricity
* Heat
* Steam

* Phosphoric
acid

‘

Refining

v

« PFAD

* Bleached
earth

e life cycle of the

of GHG emissions

Refined
palm oil
(RPO)

* Electricity
* Heat

e Steam

e Methanol
* NaOH

¢

Trans-
esterifica-
tion

Bio-
diesel

V

* Glycerine
* Waste heat




General approach for the audit of GHG emissions within IS CC. Third party
auditors always need to verify the results

Third Party Audit

Audit by:
ﬁ GHG emissions calculation by the respective entity in the « independent third party
supply chain certification body

» recognized by BLE

» cooperating with ISCC

GHG emissions calculation by external experts VEmIEEIER ol

* inputs and outputs
* conversion factors

* emission factors

* heating values

GHG emissions calculation by ISCC + methodology of
calculation

e results

10



ISCC allows the sustainability and greenhouse gas ¢ ertification of non-
static supply chains and independent of end use of biomass

Static supply chains

* In the unrealistic case of static supply chains (suppliers do not change over time) with long
term contracts, overall GHG emissions can be calculated and GHG savings can be
derived at the end of the chain

Non-Static supply chains

* For non-static supply chains (suppliers may change frequently over time) for any kind of
contracts, including spot market, individual GHG emissions calculation per ton of the
product produced at the individual entity is necessary (e.g. kg CO2eq/t CPO)

» Values can be attached to the respective product sold by a supply chain entity and can
then be incorporated into the mass balance calculation by the next supply chain entity

» Approach allows for the combination of emission values from different entities of the value
chain and reflects realities in international agricultural and bioenergy markets

* Input data and the calculation must be verified by a third party certification body to
guarantee compliance with the requirements from the RED



The ISCC mass balance approach offers highest supply chain flexibility for
sourcing, transport and end use. Same rules for all val ue chain members

1.

Each supply chain member needs to know the GHG emissions from its own process in kg
CO2 per ton of product

. Adding of GHG emissions from input supplied by first upstream supply chain member in kg

CO2 per ton of product / conversion rate
 individual value can be attached to input product in kg CO2 per ton

» default value can be used (if provided in BioNachV in kg CO2 per ton) for inputs
without individual value

« Combination of different individual values with default values is possible

. Adding of transport emissions for the transport from first upstream member of supply chain

to own site

. Allocation of sum of own process emissions, emissions from inputs and transport emissions

to own product and possible by-products based on LHV (allocation takes place after each
step of production but never for the rest of the supply chain)

Provision of allocated GHG emissions together with product sold



GHG emissions calculation throughout the value chain

100 kg/t 1075 kg/t 1290 kg/t
FEB FFB o CPO _ RPO
production - Ol mil " Refinery
Sr\rllvirs]s%?;ess 100 kg/t FFB (no LUC) | 750 kg/t CPO 90 kg/t RPO
. ar (1075 kg/t CPO) /0.93 (conv.
Upstream emissions | 0 — | (100 kg/t FFB) / 0,2 (oil ex.rate) ﬁate) g ) (
= 500 kg/t CPO - 1156 kg/t RPO
_ (3kg/tFFB) /0,2 (oil ex. rate) || 65 kg/t CPO /0,93 (conv. rate)
Transport emissions | O - 15 kg/t CPO = 70 kg/t RPO
. 750 + 500 + 15 90 + 1156 + 70
*
Total emissions 100 kg/t FFB - 1265 kg/t CPO - 1316 kg/t RPO
Allocation None Allocation to kernel and shells || Allocation to FFAs
Allocation factor: 0,85 Allocation factor: 0,98
Allocated emissions
(information passed 0,85 X 1265 = 1075 kg/t CPO*—| 0,98 X 1316 = 1290 kg/t RPO
on in supply chain)

* inputs from different sources with individual GHG emissions possible 13



Results of ISCC pilots and other med GHG studies versus

% GHG saving

default values

90
. Default

80 - | Typical

[] Individual calculation*

I 1 | 1 1
| | | | |
| I | | |
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1 1 | 1 1

* |[SCC or meo results from individual projects, or averages from different calculations (no LUC after January 1, 2008).

Source: RED, ISCC, meo.

EU

Waste oil
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Emissions or emissions savings from land use change ( LUC) must be
considered within certification schemes

Calculation for different crops, countries,

: : : Result
soil types, vegetations, biofuels esults

Methodology

« Calculation of diffe-  Emissions from the conversion of
rence between the L S forest, natural grassland, and orga-
carbon stock be- nic soils (e.g. wetlands) are prohibi-
fore and after LUC o [ [ [ tively high

¢ Inclusion of carbon
stock of biomass,
soil, dead organic
matter

e |PCC Guidelines
for National GHG
Inventories to be e v v P
used

» Conversion of degraded grassland
and other cropland (partly normal
managed grassland) provides
feasible option

* Improved management techniques
can improve soil carbon balance and
reduce emissions from LUC

wwwwwwwwwwwwwwwwwwwww

» |IPCC guidelines contain most elabo-
rate database for such assessments

e Guidelines contain
data with varying

: ) * More precisely defined land use
SN Elne el - categories are needed for getting
tiation on blomass : e " — more reliable and site-specific
fypes andsolls R carbon balances

15



GHG emissions calculation within an international cert

Framework
conditions

ISCC
Approach

Challenges

ification scheme

Renewable Energy Directive

« Methodology
» Default values
» Certification systems

BioSt-NachV, Biokraft-NachV

Transformation into national
law

Details on mass balance and
certification

Verwaltungsvorschrift

* Partly detailing methodology

* Implementation procedures

1. 2. 3. 4. o 5. 6.
Assigning GHG
Supply chain Data Provision of emission Data emissions
mabnin templates for activity data factors, verification calculation
PPing in-/ outputs y heating and
values verification
» Source/ * Savings
* Reduction quality of * Missing . I_dentlflca- from im- « Verification
of com- 7 default tion of land proved .
; emission . by auditors
plexity values use change agricultural
factors practices




For a non-discriminatory approach, remaining questions
calculation within the new policy framework need to

Agricultural production

Conversion processes

of GHG emissions

be solved (I)

Transport and distribution

Degree of
complexity
reduction

* What is an appropriate
selection of inputs to be
taken into account?

* Land categorization in the
case of land use change

* What is an appropriate
selection of inputs to be
taken into account?

Distance loaded = distance
unloaded?

Accounting for emissions
from warehouses?

Default values

» Default value per t of output
and before allocation for the
rest of the supply chain is
necessary

IS necessary
» Default per t of product

« Separate default for oil mill,
refinery and biodiesel plant

Default value per t of product
and before allocation for rest
of chain is necessary

Calculation and
verification

* Data/ emission factor verification

* Should companies do the GHG calculation on their own?

* How will calculations be verified
What are appropriate calculation tools?

17



Agricultural production

For a non-discriminatory approach, remaining questions
calculation within the new policy framework need to

Conversion processes

be solved (I1)

Transport and distribution

Emission factors

* Are there accessible sources
for all producers and inputs?

« How to deal with deviations
between different sources?
Land categorization

« Definition and categorization
of protected and degraded
areas?

* Qualification of auditors

Improved agricultural practices

e Savings from improved
agricultural management?

e Qualification of auditors

Emission factors

* Are there accessible sources
for all producers and inputs?

« How to deal with deviations
between different sources?

* Detailed emission factors, e.g.

on different possible uses of
POME, EFB etc.

Who is adding GHG emissions
from transport? (always the
receiver of a product?)

How to deal with return
transport?

of GHG emissions

18



Conclusions

* Proof of sustainability and GHG emissions is urgently needed, not only for the bioenergy
market, but also for other applications

 GHG emissions calculation can be integrated into a global certification scheme. The ISCC
mass balance system allows the integration of flexible, non-static supply chains and of different
GHG values for intermediate products, independent of the end use

 GHG information must be passed on in kg CO2eq. per t of product and after allocation for the
respective element in the supply chain but before allocation for the rest of the supply chain

 The GHG information provided must be audited by an independent third party certificaiton
body recognized by BLE and cooperating with ISCC

« After an official acceptance of ISCC by respective authorities official certification can start

» Expansion of ISCC to other end uses (food, feed, industrial) is being prepared



