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RSPOE

emissions on a Kg

LB #HR 52009

Table 2.5 GHG emissions from palm oil production, including emissions from carbon stock changes (all

» CO-eq'ha and kg CO-egftonne CPO basis).

GHG emission | Emissions per ha Emissions per tonne Note
factor (keCO,;-eq/ha* CPOrke CO,-egftonne
annwm ) CPO;j
1.Operations
la. fossil fuel | +180 to + 404 +4510+ 125 -

usc transport &

machinery
1b. fertilizer | +1.500 w0 +2,000 + 2500 + 470 -
use

1c. fuel of mill
& utilization of
mill by-
products

0

0

1d. POME

+2.500 1o +4.000

+ 625 to + 1,467

Total
operations
2.Emissions
from carbon
stock change

+4,180 10 +6,225

+920 10 + 2,007

2a. 25 year
discounted
GHG cmission
from
conversion of
grass
land/forest

+1.700 to + 25,000

+425 10 +7,813

Based on a carbon stock
change of 11.5 — 171 tonnes
C/a, which is discounted
over 25 years and cxpressed
as OO,

2b. Annual
carbon
sequestration
by oil palms
2c. Emissions
from oil palm

- 7.660

+18.000 10 + 73,000

-1.915 t0 -2,393

+4,500 0 +22.813

Henson [22)

on peat

Toral emissions | +12,040 10 +90, 340 +3010w + 28,233 -
relared 1o

carbon stock

change

Total +16,220 10 96,565 +3, 930 10 +30,240 -

Nore: a positive sign indicates a net GHG emission
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o N—LGHEHDEEN—XTHCO2HEH &
k. 3.9~30& HEET,

o —fEiR 1 233 JE¥ER : 2.6

o  IEXTOCO2HEHE: 920- 2,007kg/ton
REITEEILDEELEE: 3,010-28,233kg/ton
At 3,930-30,240kg/ton

e Brinkmann Consultancy, “Greenhouse Gas Emissions from
Palm Oil Production: Literature review and proposals from the
RSPO Working Group on Greenhouse Gases”, 2009, page24
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Natural situation:

« Water table close to surface

« [Peat accumulation from vegetation
over thousands of years

Water tzble
[Peat dome
Clay / sand
Stream channels

Drainage:
« Water tables lowered

former extent
of peat dome

Om mi

* [Peat surface subsidence and
CO, emissions starts

Continued drainage:

* Decomposition of dry peat: CO, emission

* High fire risk in dry peat: CC, emission

* Peat surface subsidence due to
decomposition and shrinkage

End stage:

« Most peat carbon above drainage Iimit released to
the atmosphere within decades,

* unless conservation measures are taken

Figure 2. Drainage for palm cultivation results in peat decomposition [25]



Rainforest Foundation Noway and Cerulogy

| “For peat’s sake: Understanding of palm oil biodiesel
' consumption” by Dr.Chris Malins (May 2017)&k U
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Figure 3. Area of oil palm plantations on peatland, 1990 - 2015 [33]



UNEP® & & (2009)Assessing Biofuels

Figure 4.3: Greenhouse gas savings
of biofuels compared to fossil fuels
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Sources: own compilation based on data from Menichetti/Otto 2008 for bioethanol and bicdiesel,
IFEU (2007) for sugar cane ethanol, and Liska et al. (2009) for corn ethanol; RFA 2008 for biomethane,
bioethanol from residues and FT diesel
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Emissions saved by
diesel displacement

Preduction girectly causing peat drainage

Production directly causing deforestation -

Production indirectly causing ‘business as usual'
land expansicn

Preduction without any land use change I
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Figure 4.Comparison of emissions consequences for five different palm oil production cases

Note: Palm ol production is assumed to be accompanied by methane capture for these calculations.
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Ej:l:qj'.?: &%0) 35 t &)(Rainforest Foundation Norway)

Tablel. Summary of indirect land use change results for palm oil biodiesel, including overview of assump-
tions on peat conversion

Study Peat emissions factor Fraction of expansion Land use change

(tCO,e/halyr) on peat emissions' (gCO.e/M))
~337%*

GLOBIOM[12] 6l

IFPRI MIRAGE 20m) [ |BS 30% 54

IFPRI MIRAGE (2010)[10] g= ~19% 50

CARB [37] 95 50% 83

US EPA [38] 95 11.5% 58

US EPA (adjusted)* 05 33% 102

Notes on table: *In Europe, the accounting convention is to divide emissions over 20 years. Inthe United States, the convention
is to divide emissions over 30 years. Here, the outcomes of US studies have been adjusted (author’s calculation) to reflect the
EU accounting convention. This is done by adding 50% to all land use change emissions except peat emissions (because peat
emissions are ongoing, the average annual emissions are only marginally offected by the accounting period chosen); 2 32% mean
for indonesia, 34% mean for Maloysia, * 27% for Indonesia, 10% for Malaysio, * Several issues in the initial EPA analysis have been
identified by the International Council on Clean Transportation [56]. The ‘adjusted’ case for EPA gives a recalculated ILUC result
(author’s calculation) to reflect European time accounting, 33% location of new palm plantations on peatiand and more reasonable
palm oil yield ossumptions
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Figure 1. Lifecycle carbon intensity of palm oil biodiesel compared to fossil diesel

Note: Direct emissions from RED Il proposal Annex V [I] ILUC estimates as labelled and detailed in the main text below.
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GLOBIOM : EUMD EEEEAE(2015)

The land use change impact of biofuels consumed in the EU
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Figure 2: Overview of modelling results: LUC emissions per scenario. Source: GLOBIOM
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IFPRI: International Food Policy Research Institute(201 I)

Figure 1. Emissions from different biofuel pathways based on the ‘typical’ direct emissions specified in the Renewable Energy and Fuel Quality Directives and
the new IFPRI MIRAGE iLUC factors
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