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ABOUT US
Established in 2004, RSPO is a
not-for-profit, international membership
organisation that unites stakeholders from the
key sectors of the palm oil industry to promote
the growth and use of sustainable palm oil
through credible global standards.
Our founding members include the World Wide
Fund for Nature (WWF), Malaysian Palm Oil
Association (MPOA), Unilever, Migros, and AAK.
Headquartered in Kuala Lumpur, Malaysia, RSPO
also has representative offices in Indonesia, the
United Kingdom, the United States, the
Netherlands, China, and Colombia.
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GLOBAL IMPACT
RSPO has a Monitoring and Evaluation system to assess the progress, performance and impacts of our work to help inform strategy and drive
continuous improvement through learning and adaptive management. We also need to continuously monitor the impact of our work in order to
develop and enhance our certification standards.
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Companies with supply
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19%
of palm oil globally is
certified by the RSPO
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2018 PRINCIPLES AND CRITERIA
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Indicator

Requirement

7.10.1 (C)

GHG emissions are identified and assessed for the unit of certification. Plans to reduce or
minimise them are implemented, monitored through the Palm GHG calculator and publicly
reported.

7.10.2 (C)

Starting 2014, the carbon stock of the proposed development area and major potential
sources of emissions that may result directly from the development are estimated and a
plan to minimise them prepared and implemented (following the RSPO GHG Assessment
Procedure for New Development).

Existing Operations: PalmGHG

Source: Bessou, Cécile & Chase, Laurence & Henson, Ian & Abdul-Manan, Amir & Milà i Canals, Llorenç & Agus, Fahmuddin &
Sharma, Mukesh. (2012). PalmGHG, the RSPO greenhouse gas calculator for oil palm products.

PalmGHG Calculator
A tool used to estimate net
Greenhouse
Gas
(GHG)
emissions
from
palm
oil
production by quantifying the
major
sources
of
GHG
emissions
and
carbon
sequestration at the estates
and mill.
Current version is PalmGHG V4.0
[Link] – Download desktop version
(with Guest mode)
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Land Use Change Emissions

Land Use Emissions
𝐋𝐔𝐂 𝐞𝐦𝐢𝐬𝐬𝐢𝐨𝐧

𝐋𝐔𝐂 𝐞𝐦𝐢𝐬𝐬𝐢𝐨𝐧

tCO2e
yr

=

tCO2e
= 𝑳𝑼𝑪 𝒑𝒍𝒂𝒏𝒕𝒆𝒅 + 𝑳𝑼𝑪 (𝑶𝒕𝒉𝒆𝒓 𝒂𝒓𝒆𝒂𝒔)
yr

Planted area ha ×𝐂𝐚𝐫𝐛𝐨𝐧 𝐬𝐭𝐨𝐜𝐤 𝐨𝐟 𝐩𝐫𝐞𝐯𝐢𝐨𝐮𝐬 𝐥𝐚𝐧𝐝 𝐜𝐨𝐯𝐞𝐫
25 years

𝐭𝐂𝐎𝟐
𝐡𝐚

× 1+

𝟓.𝟓
𝟏𝟎𝟎

Where:
• COP 1 = 63.83 tC/ha (~ 234.04 tCO2e/ha)
• Cd.forest 2,3= 128 tC/ha (~ 469.33 tCO2e/ha)
• 1t carbon = 44/12 tCO2e
• 5.5% default for other areas (roads, drainage, infra etc.) – specific values can be keyed in

1
2

3

Derived from OPRODSIM and OPCABSIM based on vigorous growth.
Agus, F., Henson, I.E., Sahardjo, B.H., Harris, N., van Noordwijk, M. & Killeen, T.J. 2013, ‘Review of emission factors for assessment of CO2 emission from land use
change to oil palm in Southeast Asia’
Mokany, K., Raison, R.J., Prokushkin, A.S. (2005), Critical analysis of root:shoot ratios in terrestrial biomes. Global Change Biology 12: 84-96.

Peat Oxidation

Peat oxidation Emissions
𝑻𝒐𝒕𝒂𝒍 𝑬𝒎𝒊𝒔𝒔𝒊𝒐𝒏𝒔

𝑡𝐶𝑂2𝑒
= Planted peat ha × EFPeat oxidation × water level (cm)
𝑦𝑒𝑎𝑟

Where:
EFPeat oxidation 4 = 0.91
Water level – Avg. water level to soil surface from the different measuring points within peat areas planted with OP.

4

Hooijer A., S. Page, J. G. Canadell, M. Silvius, J. Kwadijk, H. Wosten, J. Jauhiainen (2010) Current and future CO2 emissions from drained peatlands in Southeast Asia.
Biogeosciences Discuss., 7, 1505-1514

POME
𝐄𝐦𝐢𝐬𝐬𝐢𝐨𝐧𝐬 (𝐎𝐩𝐞𝐧 𝐏𝐨𝐧𝐝)

𝒕𝑪𝑯𝟒
𝒚𝒆𝒂𝒓

13.1

= 𝑃𝑂𝑀𝐸 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 𝑚𝑡 × 1000

𝐄𝐦𝐢𝐬𝐬𝐢𝐨𝐧𝐬 (𝐟𝐥𝐚𝐫𝐢𝐧𝐠)

𝒕𝑪𝑯𝟒
𝒚𝒆𝒂𝒓

= % 𝑃𝑂𝑀𝐸 𝑡𝑜 𝑓𝑙𝑎𝑟𝑖𝑛𝑔 × 𝑃𝑂𝑀𝐸 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 𝑚𝑡 ×

13.1
×
1000

𝐄𝐦𝐢𝐬𝐬𝐢𝐨𝐧𝐬 (𝐞𝐥𝐞𝐜. 𝐠𝐞𝐧)

𝒕𝑪𝑯𝟒
𝒚𝒆𝒂𝒓

=× % 𝑃𝑂𝑀𝐸 𝑡𝑜 𝑒𝑙𝑒𝑐. 𝑔𝑒𝑛 × 𝑃𝑂𝑀𝐸 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 𝑚𝑡 × 1000 × 10.4%

18.9%

13.1

Where:
CH4:POME ratio1 = 13.1 kg CH4/mt POME
CH4 loss (flaring) 2,3,4 = 18.9 % (derived from CH4 losses from digestion and flaring)
CH4 loss (elec. gen) 2,3,4 = 10.4 % (derived from CH4 losses from digestion, flaring and generation)
GWP(100)CH4 = 27.8 (IPCC AR6 for non fossil origin)

1Yacob

S., Mohd. Hassan A., Shirai Y., Wakisaka M. and Subash S. (2006). Baseline study of methane emission from anaerobic ponds of palm oil mill effluent treatment. Science of the Total
Environment, 366, 187-196
2Schmidt J.H. (2007) Life cycle assessment of rapeseed oil and palm oil Part 3 275 pp. PhD Thesis. Denmark: Aalborg University.
3Gurmit S. (1995). Management and utilisation of oil palm by-products. The Planter, 71, 361-386
4Environment Agency (2002) Guidance on Landfill Gas Flaring. Bristol: Environment Agency.

New Planting
New
planting
•
•

Formulas are similar to PalmGHG but using excel calculator (RSPO New Development GHG calculator) –[Link].
Based on planned development and estimated use of resources from projected FFB
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Impacts:
Existing operations
New
planting
Emission intensity 2018 (Malaysia)
7.00
87% from peat emissions

Sample size (n)
Total CPO produced (MT/year)
Total emissions (tCO2-e/year)
LU emissions (tCO2-e/year)*
Sequestration (tCO2-e/year)
Operational (tCO2-e/year)
Credits (tCO2-e/year)
Peat (tCO2-e/year)
Avg. Emission intensity (tCO2-e/tCPO)
All
with OP cultivated on Peat
No OP cultivated on Peat

Malaysia
107
3,997,578.05
6,048,804.12
7,836,336.90
(7,478,189.01)
4,839,538.71
(182,761.84)
1,021,731.81
1.34
1.78
1.07

* PalmGHG calculates Carbon stock loss from replanting/new planting based on
historical land class and distributes it over 25 years (OP lifecycle).

•
•
•

6.00

Emission intensity (tCO2-e/tCPO)

Item

5.00
4.00
3.00
2.00
1.00
Biogas + limited replanting in previous years

(1.00)

Generally, most mill + supply bases have an emission intensity ranging from 0. 8 -1.9 tCO2e/tCPO
Lower range a combination of 100% mineral soil + methane capture, higher range with various % of peat areas
Anomalies are mills with supply base containing high % of peat areas planted with OP.

Mitigation:
Existing operations
New
planting
Emissions Source/Sinks by Type (Malaysia)
10,000,000.00

Recommendations:

Guide on GHG reduction efforts on RSPO website:
• RSPO BMPs on GHG reduction [link]
• RSPO BMPs for existing OP on peatlands (vol I) [link]
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(10,000,000.00)

Emission source/sink

EFB sale

PKS sale

(2,000,000.00)

Electricity Credit

-

Conservation Sequestration

•

Graduate to high impact – high costing efforts (e.g., biogas and electricity
generation etc.).

4,000,000.00

Crop sequestration

•

Revising SOPs to increase output efficiency → OER, yield, implement BMPs
on existing OP on peatlands [higher buy in from operations].

6,000,000.00

Fertiliser

•

Initial stage – concentrate on low hanging fruit and reduce cost (i.e.,
fertilizer application, electricity use etc.) [low cost & effort, reduce costs].
Emissions (tCO2e)

•

Fertilizer & Peat N2O

8,000,000.00

Overview: New development (20152021)

378,113 ha
Total area assessed for NPP
submissions

Asia
52 submissions

LatAm
6 submissions

Africa
8 submissions

74,989 ha
HCV and HCS areas identified
and conserved

7,774 ha
Peatlands identified, 100%
conserved

Impacts: New development (2015-2021)
Comparison of RSPO member vs BaU scenario (All submissions) 4

700,000 tCO2e/year

Bau Scenarios

Sequestration from
conserved HCV & HCS areas 1

RSPO members development
0.05 tCO2e/tCPO

-1.19 tCO2e/tCPO

Total

Peat emissions

Savings of

652,000 tCO2e/year

Sequestration (Conservation)

From carbon stock LUC
avoidance 2

Sequestration (OP)

Savings of

Land use

480,000 tCO2e/year

(4,000,000.00) (3,000,000.00) (2,000,000.00) (1,000,000.00)

From peat oxidation & N2O
emissions 3

-

1,000,000.00

2,000,000.00

3,000,000.00

Emissions/Sinks (tCO2-e/year)
1

Using RSPO default values for sequestration by region (Asia, Africa, LatAm)
Assuming land class carbon stock as disturbed forest (pre-2018) and YRF (post 2018)
3 Assuming 60cm water in field water level if developed. Does not account for existing peat emissions of undeveloped peatlands
4 Emissions from land use only. Does not include development and post-development operational emissions
2

Mitigation:
New development
New
planting

Recommendations:
•

Avoid HCV/HCS areas – Develop on “brownfield” areas

•

Conservation of forested areas – Additional savings from sequestration

•

Avoid development/drainage of peatlands – peatlands emit 3x more
emissions in comparison to mineral with the same land cover class

Conclusion
• Look at both existing operations and new expansion. Avoid planting on peatlands and forests.
• Start by identifying significant emission sources/sinks & set baseline and targets.
• Strategise emission reduction plans based on above.

•
•

•

Inventorise and
monitor on annual
basis.
Significant sources
of emissions.

•

•

1

Set baseline and
targets
Reduction efforts
based on available
capacity and
resources
High-impact
projects are costly.
Plan strategically

•

Annual monitoring
‐ Performance
‐ Implementation
efficacy
• Adjust and revise
accordingly.

2
Identification

Plan & Implement

The first step is the hardest! The rest comes naturally

3
Monitor & improve

Find out more at

