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Key Insights
% Independent smallholders operate at only 63% efficiency in Malaysia, leaving
significant potential to boost yields without expanding land.

% Rainfall, soil quality, temperature, and humidity strongly affect productivity;
ignoring these factors can misrepresent farmer performance.

% Inefficient fertiliser use reduces yields, increases costs, and poses environmental
risks.

< Excess rainfall and poor drainage lower productivity, highlighting the need for
better water management infrastructure.

% Uniform policies are less effective; site-specific, environment-aware interventions
are critical for improving smallholder productivity.

% Training, soil testing, and extension services tailored to local conditions can
significantly enhance yields and sustainability.
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Executive Summary

The oil palm industry is a cornerstone of
Malaysia’s agricultural economy and a major
contributor to  export earnings, rural
employment, and national development.
Independent oil palm smallholders play an
important role in the sector, managing a
significant portion of Malaysia’s planted oil palm
area and contributing substantially to national
production.  Despite  their = importance,
productivity among independent smallholders
remains below potential due to a combination of
technical inefficiencies, limited access to
technology, and varying environmental
production conditions.

This policy brief presents key findings from a
study examining the productivity and technical
efficiency of independent oil palm smallholders
in Malaysia using a stochastic frontier analysis
framework. The analysis integrates both
traditional production inputs and environmental
variables such as rainfall, temperature, soil
characteristics, and climate-related conditions.

The results show that smallholders operate at
approximately 63%  technical efficiency,
indicating substantial scope for improving
productivity without necessarily expanding land
area or increasing input use. Importantly,
environmental factors are found to significantly
influence  productivity outcomes. = When
environmental variables are incorporated into
the analysis, estimates of input productivity
change considerably, suggesting that ignoring
environmental conditions may lead to inaccurate
assessments of farmer performance.

The findings highlight the need for site-specific
agricultural policies and targeted support
programs rather than uniform policy approaches.

Strengthening extension services, improving
environmental diagnostics, and enhancing
farmer training can play an important role in
improving productivity and sustainability in
Malaysia’s oil palm sector.

Importance of Independent
Smallholders in Malaysia’s Palm Oil
Sector

Independent smallholders represent a key
component of Malaysia’s oil palm industry.
They manage a large portion of oil palm
plantations and contribute significantly to
national production and rural livelihoods.
However, independent smallholders often face
structural challenges, including limited access to
finance, insufficient technical knowledge, and

varying environmental conditions across
production regions.

Unlike organised  smallholders  under
government schemes, independent farmers

typically operate smaller landholdings and rely
heavily on family labour. Their production
systems are more vulnerable to environmental
variability, such as rainfall patterns, soil quality,
and climate shocks. These environmental
differences can  significantly  influence
productivity outcomes across different locations.
As Malaysia seeks to enhance the sustainability
and competitiveness of its palm oil industry,
improving the productivity of independent
smallholders has become a key policy priority.

[ITUM Economic Policy Brief No. 1 Issue 1 (2026) Department of Economics, KENMS, IIlUM




ENVIRONMENTAL FACTORS AND PRODUCTIVITY OF

INDEPENDENT OIL PALM SMALLHOLDERS IN MALAYSIA

Key Statistics

¢ Independent smallholders manage
approximately 0.99 million hectares of oil
palm plantations in Malaysia.

% They contribute roughly 40% of Malaysia’s
total palm oil production.

¢ The study sample includes 180 independent
oil palm smallholders from Johor, Pahang,
and Perak.

% The estimated average technical efficiency is
63%, indicating substantial productivity gaps
among farmers.

+ Environmental variables such as rainfall, soil
conditions, humidity, and temperature
significantly influence production outcomes.

Key Findings

1. Large Productivity Gap among
Smallholders

The study finds that the average technical
efficiency of independent smallholders is
approximately 0.63, indicating that farmers are
producing only about two-thirds of their
potential output given existing resources and
technologies. This suggests that productivity
improvements could be achieved through better
management practices and improved adaptation
to environmental conditions. Closing this
efficiency gap could significantly increase palm
oil production without requiring expansion of
cultivated land.

2. Environmental Conditions
Significantly Influence Productivity

Environmental production conditions play a
crucial role in determining oil palm yields.
Factors such as rainfall patterns, temperature,

soil quality, humidity, and sunlight affect the
growth and productivity of oil palm trees.

The  study demonstrates that  when
environmental variables are included in
productivity analysis, the estimated effects of
conventional  production inputs change
significantly. This indicates that productivity
assessments  that  ignore  environmental
conditions may misinterpret environmental
constraints as farmer inefficiency.

3. Fertiliser Mismanagement May
Reduce Productivity

The analysis reveals a negative relationship
between fertiliser use and output in some cases.
This finding suggests that fertilisers may be
applied inefficiently due to lack of soil testing,
inappropriate application timing, or nutrient loss
caused by heavy rainfall. Improper fertiliser
management not only reduces productivity but
also  increases production costs and
environmental risks.

4. Excess Rainfall and Waterlogging
Reduce Yields

Rainfall is found to have a negative impact on
productivity in certain locations. Excessive
rainfall may cause waterlogging, soil erosion,
and nutrient leaching, all of which negatively
affect oil palm yields. These findings highlight
the importance of effective drainage systems and
water management infrastructure in oil palm
plantations.
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5. Uniform Agricultural Policies May
Be Ineffective

The results show that productivity outcomes
vary  significantly across  environmental
conditions. Policies that assume uniform
production environments may fail to address the
specific constraints faced by farmers in different
locations. A more targeted policy approach that
incorporates  agroecological differences is
necessary to improve smallholder productivity.

The findings suggest that improving smallholder
productivity requires policies that recognise
environmental heterogeneity across oil palm
production regions. In particular, agricultural
support programs should move away from one-
size-fits-all approaches and instead adopt more
location-specific strategies.

Incorporating environmental information into
agricultural planning can improve the
effectiveness of extension services, subsidy
programs, and farmer training initiatives.

< Agricultural extension programs should provide location-specific guidance
on fertiliser application, irrigation management, soil conservation, and pest
control. Integrating soil testing and climate data into advisory services can
help farmers adopt more efficient and sustainable farming practices

% Government agencies should promote soil diagnostic programs that help

farmers determine appropriate fertiliser types and application rates.
Fertiliser subsidies could be linked to soil testing requirements to
encourage more efficient input use.

% Improve drainage and water management infrastructure. Investments in
drainage systems, irrigation infrastructure, and flood mitigation measures
are essential in areas with excessive rainfall. Improved water management
can significantly enhance oil palm productivity and reduce production risks.

% Expand training and capacity building for smallholders. Training programs

should focus on improving farmers’ knowledge of climate-adaptive farming
practices, proper fertiliser application, soil health management, and pest
and disease control. Improved farmer education can contribute to both
higher productivity and environmental sustainability.

*,

» Policymakers should integrate environmental and agroecological data into

national agricultural planning systems. This includes the use of soil maps,
climate data, and land suitability assessments to guide agricultural
investments and policy interventions.
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For questions, feedback and comments, please contact
Assoc. Prof. Dr. Hassanudin Bin Mohd Thas Thaker
hassanudin@iium.edu.my

Assoc. Prof. Salman Ahmed Shaikh
salman®@iium.edu.my
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