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Abstract

« With the rise of the world’s population, the necessity of
global agricultural markets, and mass cultivation methods
such as monoculture plantations have also drastically
Increased throughout countries of various socioeconomic
statuses.

« This implies that a single plot of land be used to grow a
single crop at a time which not only reduces the quality of
produce, but also surrounding soil and water quality, and
ecosystem biodiversity.

« Particularly focusing on palm oil production, the pollution
resulting from these monocultures spreads across various
countries including regions throughout southeast Asia, and
some tropical countries in Africa and South America.

* In many cases, areas where oil palm is farmed were
originally peatlands which act as carbon sinks but are then
drained to be used as plantations which converts them to a
carbon source.

* An alternative method to this would be the incorporation of
large-scale polyculture plantations that involve intercropping
multiple species in one area to promote both environmental
and economic benefits.

« Utilizing a case study analysis of Malaysia, further
Investigations of the causes, criticisms, and possible global
scale implementations of large-scale polyculture farms in
replacement of monocultures will be analyzed and
discussed within the targeted area.
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Figure 1. Distribution of peatlands in the world, map from Renou-Wilson, F,, Bolger, T., Bullock,
C., Convery, F., Curry, J., Ward, S., Wilson, D., & Miiller, C. (2011). BOGLAND - Sustainable

management of peatlands in Ireland. Environmental Protection Agency.

Importance of Oil Palm and Peatlands

* The African olil palm (Elaeis guineensis), is cultivated In
plantations where it yields 3 to 8 times more oll per area
than any other oil-producing crop in tropical or temperate
regions (Sheil et. al., 2009).

« Palm oll derivatives are common in products such as soap,
shampoo, and lotion, food stuffs, and biofuels (Teoh, 2010).

* The process of draining peatlands makes them more
susceptible to fire, therefore leading to increased
greenhouse gas emissions, widespread environmental
damage, and significant socioeconomic and health impacts
(Dhandapani & Evers, 2020).

« Peatlands can hold up to two times as much carbon as all of
the earth’s forests combined (United Nations Environment
Programme, 2019).

2000-2023 Average Production of Palm Oil by Country
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Figure 2. 2000-2023 Average production guantities of palm oil by country graph from
FAOSTAT. (2000-2023). https://www.fao.org/faostat/en/#data/QCL/visualize

Palm Oil in Malaysia

« Due to this study aiming to eventually implement the
proposed practices on a global scale, Malaysia was
selected based on their overall palm oil production
rates, country GDP, as well as global peace and rule of
law rankings to ensure the adaptability to countries of
both the global north and global south.

« Malaysia’s commercial cropping has led to the country
having the highest deforestation rate globally within the
21st century (Hansen et al., 2013).

Average Production of Top 10 Oil Palm Producers: 2000-2023

40M
= 20M I
0 I — — —
> o4 O s W O > > > &
& & & & & & & & ﬂ;& &
i ) S ™y "}
& N < ¢ & V& ¢
<8 &
\1:;}
QW

. Production

Figure 3. Production of palm oil in metric tons per country of top 10 globally, graph from
FAOSTAT. (2000-2023). https://www.fao.org/faostat/en/#data/QCL/isualize

Figure 4. Peatland and cleared oil palm plantation.
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Figure 5. Palm oil production percentages and averages per state in Malaysia, map from
United States Department of Agriculture. (2024). Production - Palm QOil. Palm Qil | USDA
Foreign Agricultural Service. https://fas.usda.gov/data/production/commaodity/4243000

Results

* Polyculture oil palm plantations could provide
alternative livelihoods, reduce dependency, and
diversify the country’s incomes while also helping
Improve biodiversity, and overall resiliencies (Namanii,
et. al., 2021).

* Oll palms can be planted in double rows with 6-meter
spacing within each row and 15-meter-wide avenues In
between which provides space for intercropping with
high-value crops like cacao, coffee, vanilla, fruit, or
timber trees. It ensures adequate light, water, and
nutrients for these crops throughout the 25-year cycle
while minimizing negative impacts on oil palm yields
and expanding crop options (Namanji, et. al., 2021).

« Despite that it is unclear how strong the correlation
between oil palm intercropping plantations and their
overall improvement of environmental impacts on an
Industrial scale, a broader exploration of diverse
management and cropping methods could yield viable
alternatives that support both ecosystem integrity and
the global market

Intercropping Oil Palm with Other Species

Figure 6. Explanation of oil palm intercropping methods, diagram from Namaniji, S.,
Ssekyewa, C., & Slingerland, M. (2021). Intercropping food and cash crops with oil
palm—Experiences in Uganda and why it makes sense.

Figure 7. Double row alley intercropping in Malaysia, with cassava, photo from Namaniji,
S., Ssekyewa, C., & Slingerland, M. (2021). Intercropping food and cash crops with oil
palm—Experiences in Uganda and why it makes sense
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Conclusion

By diversifying crops grown alongside oil palm through
iIndustrial scale plantations, farming has the potential to
restore ecosystem services, improve soll health, and
Increase biodiversity without compromising economic
yields. Successful implementation will provide a leading
example in progress for other countries. Implementing this
requires:

* Introducing of a few industrial scale polyculture

plantations in one country to observe impacts,

particularly in peatlands.

* Observing local and global environmental and societal
Impacts.

« Monitoring any fluctuations to decide further
Investigations in producing countries

This solution offers the potential for various benefits

Including socioeconomic progress and environmental

restoration. The transition from monoculture to polyculture

farming represents a significant step toward addressing

the environmental and social challenges associated with

palm oil production.
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