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3. Triggers the innovations and implementation of the
Industrial Revolution (IR 4.0) in the palm oil industry
Expansion of the palm oil industry in Malaysia will
attract researchers' interest to do research on oil palm
and eagerness to explore new findings to improve oil
extraction efficiency. For example: UKM-YSD Chair for
Sustainability that aims to turn palm oil mills into green
factories by targeting for carbon neutral.

Palm oil, which is one of the common natural ingredients for many personal care
and cosmetics products enable consumers to apply it to our body safely.
According to Treehugger (2021), palm oil contains high content of vitamin E, texture-
boosting fatty acids, and natural alcohols that gives a desirable emollient property. 
The high fat content properties gives the soap products more solid.

Personal Care and Cosmetics Industries
 

The low free fatty acid content is the favorable properties for palm oil to
manufacture biodiesel.
Biodiesel become one of the viable renewable sources because biodiesel has close
similarity on chemical structure and energy content with conventional fossil diesel.
Hence, some petrol stations offer B5 Biodisel for their customers.

Biodiesel and Biofuel Industries
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HOW DOES MALAYSIAN PALM OIL SUPPORTSHOW DOES MALAYSIAN PALM OIL SUPPORTS

UNITED NATIONS SUSTAINABLEUNITED NATIONS SUSTAINABLE
DEVELOPMENT GOALS (SDGs)DEVELOPMENT GOALS (SDGs)

UN Sustainable Development Goals, or SDGs, that were included in Agenda 2030, are a set of goals to end poverty, protect the earth’s
environment and climate, and ensure that people everywhere can enjoy peace and prosperity. Since Malaysia was the second largest importer of
palm oil in the world and constituted about 38% of the Malaysia's agricultural output value, how can Malaysian Palm Oil (MPO) support UN
SDGs?

Ban on the conversion of forest reserved areas for
oil palm cultivation and the oil palm plantation
maps available for public access. 
Malaysia is committed to maintain at least 50
percent of our land under forest and green cover.

1.Reforestation is compulsory for palm oil production
The oil palm industry has created thousands of job
opportunities across both the peninsula and East Malaysia. 
The FELDA Taib Andak Scheme which involved local
citizens has encouraged smallholders to involve in the
cultivation of oil palm and ensure the continuous supply of
oil palm while promising decent jobs for the community.

2.Oil palm plantations are highly dependent on the workforce.

Linked Goals:Linked Goals:

References:

Most palm oil mills will self-sustain their energy sources to run the daily
operation by generating power for the equipment such as nutcracker, nut
polishing drum, hydrocyclone, and so on.
Besides that, some equipment also requires the steam supply such as
sterilizers to "cook" the fresh fruit bunch and deactivate destroy oil-
splitting enzymes.
Hence, the boiler was the heart of the palm oil mill. It uses mill-ready
biofuels (EFB fibers and mesocarp fibers)  to generate heat energy and
produce steam.
The steam supply will be sent to the sterilizers and turbine. The turbine
will rotate at a high rotating speed and generate electricity in the
electromagnetic field.

Self-sustaining energy supply
 

1. Attract investments to rural areas
By attracting more people working in the suburban or
rural areas on oil palm plantations or related
industries, there are more new residential areas will be
developed. Some important infrastructures such as
schools and hospitals will be built for the citizens. It
will also directly reduce the inequalities between rural
and urban areas when more people decided to move
out of cities.

Reduce reliability on non-renewable natural
resources.
Turn trash into cash!!! 

2. Improve sustainability of the cities
An increasing amount of waste produced from palm oil
production will attract the engineers and scientists to
improve the sustainability of the cities through:

Example:  Biodegradable product (utensils, trays and
boxes) from EFB fiber through pulping, Biofertilizer

Palm oil was categorized as one of the antioxidants as it is rich in Vitamin E. Hence,
the shelf-life of palm oil can be very long at low free fatty acid (FFA).
Besides that, palm oil is very versatile compared to other types of oils as it can
withstand high temperatures and in semi-solid form at room temperature.
The rate of oil extraction for palm oil (19%-21%) is higher than other types of oil,
indicating that it offers lower costs on food production while ensuring the food
security and food quality.

Food industries
 

Water-tube boiler, which is one of the
common boiler types that uses in palm
oil mill

All palm oil industries are required to install a Continuous Emission Monitoring
System (CEMS) on their off-gas chimney to monitor off-gas opacity and dust
concentration continuously. It was one of the regulations set by the Department of
Environment (DOE) Malaysia.
Besides that, the Electrostatic Precipitator (ESP) that connects to the boiler was
able to remove dust from the off gas to prevent air pollution. The remaining dust
collected at the bottom of the cyclone can be used as biofertilizers because it has
high nitrogen, phosphorus, and potassium (NPK) content.
Methane, which is one of the greenhouse gases (GHG) that possibly cause global
warming need to be removed as biogas that can be used to generate electricity.

Off-gas treatment and reduction of GHG emission
 

i-Remote system from DOE Malaysia

Residues produced in OP mills in Malaysia are around 100 Mio.t per annum (MPOB 2018). 
Residues: Palm Oil Mill Effluent (POME),  Empty Fruit Bunch (EFB) and Palm Kernel Shell. 
Treated residues composted and neutralized together with EFBs can be used as biofertilizers,
they can be returned to the soil to replenish carbon and nutrients through the mulching process
to enhance soil quality in plantations. (Truckell et al. 2019; Tao et al. 2017). 

Waste Management and Oil Recovery
 



New employment opportunities 
- Farming & Harvesting
   * higher labor productivity & lower labor requirement 
      than other crops

- Drives palm oil-related industry
    * palm oil processing, R&D, trading, logistic, biofuel

JOB

Introduction to Palm Oil

Contributions of Malaysian Palm Oil in AchievingContributions of Malaysian Palm Oil in AchievingContributions of Malaysian Palm Oil in Achieving
UN Sustainable Development GoalsUN Sustainable Development GoalsUN Sustainable Development Goals

60% of global
vegetable oils trade

Palm oil biomass as biofuel
- Sustainable source
    * 85.5% of Malaysia's total biomass production is       
        contributed by palm oil industry

- Replace petroleum crude oil & overcome petrol crisis

- Protect environment
     * Every 1% increase in biofuels per capita, 
        CO   emissions per capita decrease by 0.65%

Raising public awareness about sustainable palm oil is
essential because it contributes to environmental
protection and fosters equitable socioeconomic
circumstances throughout the world's palm oil supply chain.

Malaysia is fully supports with the Roundtable on
Sustainable Palm Oil in developing a biodiverse ecosystem
along the whole palm oil supply chain. 

Government aids in improving livelihoods of palm oil smallholders 
-   Offers incentives to diversify their crops and optimize the use of land
-   Allocates    budget    for    implementing    the   Oil   Palm   Smallholders                         
     Replanting Stimulation Scheme 

Health Development Pillar
SDG 2: Zero Hunger & SDG 3: Good Health and Well-being

Economic Growth
- High oil yield per unit of cultivated land
    * produce more oil than others (tonnes/ha)

- Provide  an ongoing source of income   
    * start bearing fruits after 30 months of field planting 
    * produces fruit all year-round with an economic life 
       of 25 to 30 years

- Growth of investment, output, foreign exchange earning 

- Utilization: Oil palm-livestock/crop integration

References:

- Red palm olein (RPO) retains 80% of vitamins and carotenoids
- Malaysian RPO has contributed to reducing “hidden hunger” such as vitamin A deficiency

 3.5

Primary school children      :
A decrease in the prevalence of vit A deficiency from 39%
to 12% after 1 year of consuming RPO fortified biscuit.

Lactating women      :
RPO supplementation (12 g/day) increases the plasma
concentrations of provitamin A carotenes significantly.

Yearly production: 
45.3 million tons

 
(world's 2nd 

largest producer)

Roundtable on Sustainable Palm Oil (RSPO)
- set of environmental & social standard
    * companies comply to produce Certified Sustainable 
       Palm Oil (CSPO)
    * help minimize the negative impact of palm oil 
       cultivation (environment & communities in palm 
       oil-producing areas)

Conclusion

- Palm oil is the most widely consumed vegetable oil in the world

26% of world's palm
oil production

Palm oil plantations:
5.89 million hectares

Environmental Development Pillar
SDG 7: Affordable & Clean Energy Economic Development Pillar

SDG 8: Decent Work & Economic growth

Social Development Pillar
SDG 1: No Poverty

* Fortification of food products      : * Research Outcomes

Participants:
1. Ngew Hui Xin (Department of Food Science with Nutrition, UCSI University)

2. Lew Li Ann (Department of Food Technology, Universiti Putra Malaysia)
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switch from cash crops to oil palm Indigenous communities:
(40% of output in Malaysia)

Palm Oil & Food Security
Most cost-efficient edible oil- Affordable:

Palm Oil & Nutritional Impact

- RPO  or  carotene  complex   extracted 
   from RPO: 
   * Shortening, snack, ice-cream & more 
      food products

- High   acceptance    by     consumers   & 
   effective way to deliver nutrients

[9]

[9]

#IPOSC2022SDGs   #IPOSC2022



 MPO has provided employment opportunities

  for the poor through  FELDA 

MPO produces 95 million
tonnes of oil palm biomass 

-mesocarp
-endocarp
-exocarp
-palm leaf 
-trunk 

private estates
61%

governmental schemes
22%

independent smallholders
17%

C O N T R I B U T I O N  O F  M P O  T O W A R D S  S D G  I N
M A L A Y S I A  

Malaysian Palm Oil (MPO) is of one the largest
producers and exporters of palm oil in the world.

The Sustainable Development
Objectives (SDGs) are  universal set
of goals that UN member states with
its 17 Goals 

Collaboration                              Goals
Earthworm
Foundation

MoU between
Malaysia and Dutch  

 Amirul. (2022, May 30). Sustainable development goals: The miracles of oil palm. MIDA. Retrieved August 22, 2022, from https://www.mida.gov.my/sustainable-development-goals-the-miracles-of-oil-palm/ 

Mohd Hanafiah, K., Abd Mutalib, A.H., Miard, P. et al. Impact of Malaysian palm oil on sustainable development goals: co-benefits and trade-offs across mitigation strategies. Sustain Sci 17, 1639–1661 (2022). https://doi.org/10.1007/s11625-021-01052-4

Promoting Malaysian palm oil to the world. Malaysian Palm Oil Council. (2022, January 5). Retrieved August 24, 2022, from https://mpoc.org.my/promoting-msian-palm-oil-to-the-world/ 

Malaysian palm oil industry. Malaysian Palm Oil Council. (n.d.). Retrieved August 24, 2022, from https://mpoc.org.my/malaysian-palm-oil-industry/
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 MPO contibutes to

      
 of Malaysia’s gross income 
 

 More than 17% of  plantations are family owned 

37.9% 

 palm oil is resistant to
       oxidation therefore it has a   

long  shelf  life  

MPO's biomass exports increased from RM77
million to RM222 million (2015 - 2020).

               Biofuel made from palm oil biomass 
                     is a  upcoming  renewable source of      
.                    energy   

 Land required for 1 tonne of palm oil is
much lesser than for soy 

soy  

oil 
palm  

W O R K I N G  T O W A R D S  A  
S U S T A I N A B L E  F U T U R E  

world's oils & fats
production

export trade of oils and
fats

Increase participation of women in
the plantation sector. PO business
has historically been led by males.

Stopping burning and
 deforestation practices 

Substitute fossil fuels with
biofuel for plantation
activities to promote

environmental sustainability.

Developing healthier
 palm oil such as red
 palm oil  through research.

Help farmes diversify their
income withoiut
deforestation 

Japan    &     Korea

Set up facilities in Malaysia for
bioplatlet manufacturing  

Focus on sustainable Palm Oil
and give oportunities to
smallhoder farmers  

References created by

United Nations Encourages
collaboration between 
palm oil developers and

 internatonal collaborating
communities to create a sustainable

solutions for the Palm oil industry.
1) Arvin Saravanan                                                  NATIONAL 
2)Tashwin Sandra Segaran                                      UNIVERSITY
3)Aeryna Andrew Sritharan                                    OF MALAYSIA 

All companies should work towards
using palm oil manufactured by
companies certified by Rountable on
Sustainable Palm Oil (RSPO).



Malaysian Palm Oil Industry

about me

Malaysian Palm Oil
Industry

Malaysia (Palm Oil)
In World’s

Production & Export

Refined Palm Oil

70.32
BILLION USD

Projected Growth By 2029

contribution of mpo Industry towards sdgs

ACTIONS BY
MPO
INDUSTRY

how else could mpo Industry contribute towards sdgs
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Providing Complete certification
scheme that addresses all of the
EU and UN policy instruments

Encouraging CSPO production

Encouraging expansion of high-value
food and health-based products
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 - largest producer of palm oil

How Does Malaysian Palm Oil (MPO) 
Support the United Nations (UN) Sustainable

Development Goals (SDGs)
Prepared by : Yiek Siew Teck · Priyankavani A/P Maga Nadan · Low Jun Yan

~ Department of Chemical and Energy Engineering ~

farmers paid above the Malaysian Minimum
Wage Order 2022 (RM1500/month)

nd
MALAYSIAMALAYSIA is the

40% of overall production from
5.73 million hectares of land 
by >800,000 farmers

with

supported by other government agencies
(FELDA/FELCRA/RISDA)

reduced poverty in Malaysia down to less
than 5%

MPO initiated methane-capture facility
installations for mills to reduce GHG
emissions
Biogas capture acting as a prominent
source for large-scale renewable energy
generation

 oil mills in Malaysia operated a biogas plant
125 out of 452125 out of 452
saving approximately 
712 kt CO   per annum2

Begum, S. (2013). Use of Oil Palm Waste as a Renewable Energy Source and Its Impact on Reduction of Air Pollution in Context of Malaysia. Use of Oil Palm Waste as a Renewable Energy
Source and Its Impact on Reduction of Air Pollution in Context of Malaysia, 1–5. https://iopscience.iop.org/article/10.1088/1755-1315/16/1/012026/pdf
Biomass Energy in Malaysia: Current Scenario, Policies, and Implementation Challenges. (2022). Malaysian Biomass Energy: Industrial Status and Development.
https://link.springer.com/article/10.1007/s12155-022-10392-7
The Future of Biogas in the Malaysian Palm Oil Industry: Why Need Methane Capture? (2020, June). Palm Oil Developments No.72.
http://palmoilis.mpob.gov.my/POD/index.php/2020/12/31/the-future-of-biogas-in-the-malaysian-palm-oil-industry-why-need-methane-capture/
Ishak Institute, Y. (2020). Malaysian Independent Oil Palm Smallholders and their Struggle to Survive 2020. INDEPENDENT SMALLHOLDERS: REALITIES ON THE GROUND, 4–7.
https://www.iseas.edu.sg/wp-content/uploads/2020/12/ISEAS_Perspective_2020_144.pdf
The Oil Palm. (2022). The Oil Palm. http://theoilpalm.org/about/#Economic_Contribution
Sarawak Oil Palms Berhad. (n.d.). To Become A Diversified Corporation With Global Recognition. https://www.sop.com.my/wp-content/uploads/2022/04/Annual-Report-2021.pdf
Saryono Putro, L. H. (2021). Emissions of CH4 and CO2 from Wastewater of Palm Oil Mills: A Real Contribution to Increase the Greenhouse Gas and Its Potential as Renewable Energy
Sources. Greenhouse Gases Emissions from POME Processing, 6–10
Shu Ling, L. (2017, May 6). Palm Oil: a Sustainable Development Goal commodity Listen. Blog. https://www.goldenagri.com.sg/palm-oil-sustainable-development-goal-commodity/ 
Total planted areas for palm oil in Malaysia from 2012 to 2021. (2022). [Graph table]. https://www.statista.com/statistics/1198337/malaysia-size-of-areas-planted-for-palm-oil/
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Supporting the UN

FTJ BIO POWER SDN. BHD.
derives RENEWABLE ENERGY 

from biomass waste from the mill, 
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gathered from 7 OF 8 MILLS
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12.5 MW electricity generation 

capacity is fed to the national grid 

via the FEED-IN TARIFF (FiT) 
mechanism [3]

• 

FTJ BIO POWER SDN. BHD.
derives RENEWABLE ENERGY 

from biomass waste from the mill, 

i.e., EMPTY FRUIT BUNCHES,

gathered from 7 OF 8 MILLS
in FELDA Jengka [2]

• 

12.5 MW electricity generation 

capacity is fed to the national grid 

via the FEED-IN TARIFF (FiT) 
mechanism [3]

• 

• There are 8 MILLS
in Jengka to extract
CRUDE PALM OIL
from oil palm fruits [2]

• These create JOB
OPPORTUNITIES
for the local community

• There are 8 MILLS
in Jengka to extract
CRUDE PALM OIL
from oil palm fruits [2]

• These create JOB
OPPORTUNITIES
for the local community

• Open ponds can be COVERED
to capture methane and effectively
REDUCE GREENHOUSE GAS 
EMISSIONS

• The captured methane can be used to 
produce BIOGAS which is used to 

generate RENEWABLE ENERGY 
in the form of heat and electricity

• Open ponds can be COVERED
to capture methane and effectively
REDUCE GREENHOUSE GAS 
EMISSIONS

• The captured methane can be used to 
produce BIOGAS which is used to 

generate RENEWABLE ENERGY 
in the form of heat and electricity

• Open ponds can be COVERED
to capture methane and effectively
REDUCE GREENHOUSE GAS 
EMISSIONS

• The captured methane can be used to 
produce BIOGAS which is used to 

generate RENEWABLE ENERGY 
in the form of heat and electricity

COMBUSTION OF
BIOMASS IN BOILERS
(mesocarp fibres and palm kernel shells)
to derive RENEWABLE ENERGY 
(steam and electricity) to operate the 
palm oil mill [4]

COMBUSTION OF
BIOMASS IN BOILERS
(mesocarp fibres and palm kernel shells)
to derive RENEWABLE ENERGY 
(steam and electricity) to operate the 
palm oil mill [4]

   Biomass   Biomass   Biomass

   Biomass   Biomass

   Palm Oil Mill Effluent   Palm Oil Mill Effluent

• POME is treated in OPEN ANAEROBIC PONDS to 
meet regulatory standards before discharging to waterways

• POME treatment produces METHANE GAS which has

a high global warming potential [5]

• POME is treated in OPEN ANAEROBIC PONDS to 
meet regulatory standards before discharging to waterways

• POME treatment produces METHANE GAS which has

a high global warming potential [5]

   Electricity   Electricity   Electricity

A government hospital
with 70 BEDS providing 

IN- AND OUT-PATIENT 
services [9]

A government hospital
with 70 BEDS providing 

IN- AND OUT-PATIENT 
services [9]

through FELDA Jengka’s Palm Oil Industry

   Electricity   Electricity   Electricity

• Increased involvement in BUSINESS
AND POLITICS among female graduates [7]

THIRD-GENERATION WOMEN
had better chances in education
than their mothers

• 

• Increased involvement in BUSINESS
AND POLITICS among female graduates [7]

THIRD-GENERATION WOMEN
had better chances in education
than their mothers

• 

Entrepreneurship is encouraged 
through the ENTREPRENEURIAL 
GRADUATE DEVELOPMENT 
PROGRAMME [10] 

Entrepreneurship is encouraged 
through the ENTREPRENEURIAL 
GRADUATE DEVELOPMENT 
PROGRAMME [10] 

Entrepreneurship is encouraged 
through the ENTREPRENEURIAL 
GRADUATE DEVELOPMENT 
PROGRAMME [10] 

Based on a survey in 2018 [8],

44% of single mothers FELT SAFE
There were NO SEVERE CRIMES

• 

• 

Based on a survey in 2018 [8],

44% of single mothers FELT SAFE
There were NO SEVERE CRIMES

• 

• 

Federal Land Development Authority
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• Recognised internationally for the ideal management of rural poverty [1]
• Developed idle land to reduce inequalities between the rural areas and the centre [1]
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OIL PALM PLANTATION 
& PALM OIL MILL

SELF-SUFFICIENCY
OF PALM OIL MILLS
IN ENERGY

BIOMASS POWER PLANT

TREATMENT OF PALM OIL MILL EFFLUENT (POME)

JENGKA 8 PALM OIL MILL 

achieved emissions savings of 
38,145 TONNES OF CO2 EQ. 
in 2014 [6]

• 

METHANE CAPTURE

UNIVERSITY

JENGKA POLICE STATION

JENGKA HOSPITAL BUSINESS CENTRE

[6] SK Loh et al., 2017. First Report on Malaysia’s experiences and development in biogas capture and utilization from palm oil mill effluent under the Economic Transformation Programme:
      Current and future perspectives, Renewable and Sustainable Energy Reviews, vol. 74, pp. 1257-1274.
[7] ZB Azmi, 2015. Women’s Political Participation in Federal Land Development Authority (FELDA): Between Two Generations, International Journal of Management and Applied Science,
      vol. 1(10), pp. 56-60.
[8] MY Dinie et al., 2018. The Quality of Life among Malay Single Mother in FeldaChini and FeldaJengka, Pahang, Malaysia, International Journal of Research and Innovation in Social Science,
      vol. 2(12), pp. 393-395.
[9] Hospital.com.my, 2022. Hospital Jengka.
[10] NHM Salleh et al., 2019, Factors that Influence the Perception of Women Entrepreneurs in Felda towards Downstream Activities, Oil Palm Industry Economic Journal, vol. 19(2), pp. 33-43.
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Felda Jengka
      Largest FELDA cluster in Malaysia
• Also known as “Segitiga Jengka” since its 

location covers three districts in Pahang

      25 settlements in FELDA Jengka
      - producers of oil palm and rubber
       - each occupied by 300-600 families

• This FELDA-planned land gave birth 
to a new town – Bandar Jengka
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Felda Jengka
      Largest FELDA cluster in Malaysia
• Also known as “Segitiga Jengka” since its 

location covers three districts in Pahang

      25 settlements in FELDA Jengka
      - producers of oil palm and rubber
       - each occupied by 300-600 families

• This FELDA-planned land gave birth 
to a new town – Bandar Jengka
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