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GHG Emission Reduction: Monitoring and 

Reporting by RSPO Members
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Presented by: Dr Gan Lian Tiong, Co-Chair ERWG
Director of Sustainability, Musim Mas Group

Presentation Outline:

• ERWG Progress

• C5.6 and C7.8 report submission

• Advancement in PalmGHG Calculator & improved GHG Assessment 

Procedure for New Plantings

• Reporting framework for C5.6 & C7.8 from 1st January, 2017
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ERWG Progress:
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• The PalmGHG Excel was initiated by GHG WG2 as a potential tool for monitoring 

GHG emission

• The Carbon Assessment Tool (version 1) was developed by RSPO Secretariat as a 

result of request from RSPO P&C (2007)

• The Emission Reduction Working Group (ERWG) was formed in November 2013

Oct 2016

PalmGHG Excel Version 2 Version 3

Carbon Assessment Tool

Version 1 

Nov 2012

Version 3

Dec 2014

Version 4

GHG Assessment 

Procedure for New 

Planting

PalmGHG

Calculator
ERWG 

formed
Nov 2013

Version 2

June 2014
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PalmGHG Calculator:

Credit: C. Bessou@CIRAD
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C5.6 Report Submissions:

Year Jan-Dec

2015

Year Jan-Aug 

2016

Total Submission for C5.6 152 173

Percentage of submission using PalmGHG

Calculator
* Starting 1st January 2017, PalmGHG is to be used  

91% 95%
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Submissions with combination of peat, land use change and methane capture

Peat LUC MC 2015 2016 Total

√ √ √ 2 4 6

√ √ - 10 29 39

√ - - 11 12 23

√ - √ 12 5 17

- √ √ 12 17 29

- √ - 56 47 103

- - √ 7 8 15

- - - 18 28 46

C5.6 Report Submissions (Cont’d):
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Mean GHG emission = 1.64 tCO2e/tCPO (N = 128)

Standard deviation    = 3.62 tCO2e/tCPO
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Estate + Mill Emission for all responses (2015)
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Estate + Mill Emission for all responses (2016)

Mean GHG emission  = 1.79 tCO2e/tCPO (N = 150)

Standard deviation = 3.54tCO2e/tCPO
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Estate + Mill Emission for all responses (2015+2016)

Mean GHG emission  = 1.72 tCO2e/tCPO (N = 278)

Standard deviation = 3.57 tCO2e/tCPO

C5.6 Report Submissions (Cont’d):
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Estate + Mill Emission from Responses with Peat Planting (2015 + 2016)
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Estate + Mill Emission from Responses without Peat Planting (2015+2016)

Mean GHG emission  = 3.53 tCO2e/tCPO (N = 85)

Standard deviation = 5.83 tCO2e/tCPO

Mean GHG emission  = 0.93 tCO2e/tCPO (N = 193)

Standard deviation = 1.21 tCO2e/tCPO

Impact of Peat on GHG emissionImpact of Peat on GHG emissionImpact of Peat on GHG emissionImpact of Peat on GHG emission

C5.6 Report Submissions (Cont’d):
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Impact of prevalence of the peat area on GHG emission
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Land Conversion

Fertilisers

N2O

Estate fuel

Peat

POME

Mill fuel

Credit from electricity sale

Oil Palm Sequestration

0.81

-0.17

1.62

0.21

0.52

0.09 -0.03 0.18

3.52

Scenario with peat conversion Scenario without peat conversion

20%
12%

4%

38%

C5.6 Report Submissions (Cont’d):
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Impact of LUC on GHG Emission

Land conversion*

Fertilizer

N2O

Estate fuel

Peat

POME

Mill fuel

Electricity

Credit from EFB sale

Credit from electricity sale

Credit from shell sale

Conservation area sequestration

Oil palm sequestration

Mean = 0.97

N = 48

Mean = 4.03

N = 29

Mean = 0.94

N = 76

Mean = 2.55

N = 46

Submission: with LUC Submission: without  LUC

C5.6 Report Submissions (Cont’d):
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Submission: with peat and LUC Submission: without peat and with LUC
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Impact of Methane Capture on GHG Emission

Land conversion*

Fertilizer

N2O

Estate fuel

Peat

POME

Mill fuel

Electricity

Credit from EFB sale

Credit from electricity sale

Credit from shell sale

Conservation area sequestration

Oil palm sequestration

Mean = 3.75

N = 62

Mean = 2.94

N = 23

Mean = 0.40

N = 44

Mean = 1.08

N = 149

C5.6 Report Submissions (Cont’d):

Key sources of GHG emission (C5.6):

• Peat emission.

• Methane emission from palm oil mill effluent.

• Land conversion emission (depending on land covers before 
conversion).
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C7.8 Report Submissions:

• 1st January to 31st August 2016

• Total of 42 reports received (12 pending for clarification).

• 36 on Indonesia (mostly on Kalimantan); and 2 on Malaysia

• 4 on Africa

• 1 Central America

• 5 submissions with presence of peat – NO proposed development.

• 25 submissions with no presence of peat.

• 3 submissions with methane capture.

• Average annual emissions/ha for new planting without methane capture 
~13.46tCO2e/ha with STDEV of 3.27tCo2e/ha (14 samples).

• Average annual emissions/ha for new planting with methane capture 
~1.23tCO2e/ha with STDEV of 15.19tCo2e/ha (only 3 samples).
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Monitoring and Implementation Challenges 
(C5.6):

• Programming challenges: compatibility and to cater different 
languages.

• Developing and reaching consensus on RSPO Default values.

• Challenges face with the application of the tool.

• Incomplete data and information through pdf submission.

• Submission using other tool, different system boundary.
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10/11/2016

8

Monitoring and Implementation Challenges 
(C7.8):

• Verifying local custom land classification and values used.

• Lack of awareness on the need for GHG assessment for new plantings.

• Confusion between the PalmGHG Simplified Excel for New Plantings 
and PalmGHG Calculator.

• Different approach in GHG assessment and way of presenting 
calculation data.

• Lacking of GHG emissions data from mill operation for new plantings.

• Confusion on GHG assessment of mill operation.
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Advancement in PalmGHG V3:
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Version 2 Version 3

Data Input Calculation is based on 3-year average Only 1 year data is required

Biomass to carbon conversion value 

(tCO2e)
0.45 0.5

Crop sequestration model
Dynamic Growth Model based on 

OPCABSIM & OPRODSIM

Static Growth Model based on 

OPCABSIM & OPRODSIM

Emission from other Land use change 

(i.e. road, ditches, mill)
Not included

Included with option for custom 

and default value

Fertiliser Sea transport distance No RSPO default provided RSPO default provided

Emissions from compound fertilisers Separate calculation sheet Incorporated within calculator

Conservation Sequestration No RSPO default provided RSPO default provided

Measurement of COD removed
COD removed is to be calculated by 

user

Direct before and after COD 

measures

POME diverted to compost

Assumption adopt for no POME is 

diverted to composting process prior 

to anaerobic digestion

Users can indicate if a certain 

percentage volume of POME is 

diverted to composting

PalmGHG Calculator V3.0.1 is also equipped with the ‘no mill’ accounting option to be used by growers without a 

mill to calculate estimated net Green House Gas 
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GHG 
Assessment 
Procedure for 
New Plantings:
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3.1 Preparation of a land cover map 

from satellite imagery

3.2 Carbon stock estimation 

3.3 Carbon stock map and summary 

table

4.1 Integration of carbon stocks with 

HCV and SEIA findings

4.2 Scenario testing for new 

development options

4.3 Projection of GHG Emissions

4.4 Selection of optimal 

development scenario

5 Development of GHG Emission 

Management and Mitigation Plan

6 Reporting of GHG assessment for 

new plantings

Chapter 3. Carbon Stock Assessments

The first step in this GHG Assessment Procedure is to develop 

a carbon map and table for estimating the carbon stocks 

associated with stratified stratum (land cover stratification).

Carbon map developed should include indicative presence of 

peat soil and estimated soil carbon stock. 

Chapter 4. GHG Emissions Assessment for New 

Plantings

The next step will be to integrate identified HCV areas and 

findings of SEIA into carbon map developed. Integrated map 

serves to guide the exercises of projecting GHG emissions from 

different development options and eventually a summary of 

GHG emissions associated with final development plan (a 

development map).

Chapter 5. GHG Emission Management and Mitigation 

Plan

Chapter 6. Reporting of GHG Assessment for New 

Plantings

• Improved clarity on the process.

• Guidance for scenario development.

• Guidance for GHG emissions projection.

• Improved reporting framework.

• Updated New Development GHG Calculator.

Reporting Framework for C5.6 & C7.8:

Public reporting for C5.6 using PalmGHG Calculator

• Through audit summary report.

• Net GHG emissions (tCO2/tCPO) and key parameters are to be 
incorporated into the summary of audit reporting.

Public reporting for C7.8

• Through NPP (2015) template.
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Thank you for your kind attention


