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Abstract Independent smallholders are crucial to Malaysia's oil palm

sector, yet their productivity remains below potential due to
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technical inefficiency and diverse production environments. This
study examines the technical efficiency and production
determinants of independent oil palm smallholders using a
stochastic frontier analysis (SFA) framework. Primary survey data
were analysed with a Cobb-Douglas stochastic frontier
production function estimated under half-normal and truncated-
normal distributions, with models specified both with and
without environmental variables. The truncated-normal model
provided the best fit, and the mean technical efficiency was
about 0.63, indicating that smallholders produce only 63% of
their potential output, with substantial variation across farms.
Including environmental variables - such as rainfall, temperature,
soil type, land type, humidity, sunlight and climate-related
shocks - improved model fit and altered several input elasticities.
Fertiliser use showed a negative association with output, while
irrigation, labour, pest control, sunlight and temperature
contributed positively to productivity. Accounting for
environmental heterogeneity reduced unexplained variance,
revealing that part of the observed inefficiency reflects
environmental constraints rather than managerial shortcomings.
These findings highlight the need for site-specific strategies
tailored to local agroecological conditions to enhance
smallholder productivity.

Author Keywords: Environmental production conditions; Malaysia;
oil palm smallholders; productivity; stochastic frontier analysis;
technical efficiency

Keywords Plus: BASAL STEM ROT; PROFIT EFFICIENCY; TAMIL-
NADU; FRONTIER; FARMERS

Corresponding Address: Duasa, Jarita (corresponding author)

Int Islamic Univ Malaysia, Dept Econ Kulliyyah Econ &
Management Sci, JIn Gombak, Kuala Lumpur 53100, Malaysia
E-mail Addresses :
jarita@iium.edu.my
Addresses:

- L Int Islamic Univ Malaysia, Dept Econ Kulliyyah Econ &

Management Sci, JIn Gombak, Kuala Lumpur 53100, Malaysia

2 Univ Kebangsaan Malaysia, Fac Islamic Studies, Res Ctr

v

Sharia, Bandar Baru Bangi 43600, Selangor, Malaysia
E-mail Addresses :

https://lwww.webofscience.com/wos/woscc/full-record/W0S:001811277000002

2/10


https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Environmental%20production%20conditions%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Malaysia%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22oil%20palm%20smallholders%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22productivity%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22stochastic%20frontier%20analysis%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22technical%20efficiency%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22BASAL%20STEM%20ROT%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22PROFIT%20EFFICIENCY%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22TAMIL-NADU%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22TAMIL-NADU%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22FRONTIER%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22FARMERS%5C%22%22%7D%5D&eventMode=oneClickSearch
mailto:jarita@iium.edu.my

7/14/26, 3:44 PM Environmental Heterogeneity and Technical Efficiency in Malaysian Oil Palm Smallholder Production-Web of Science Core Col...
jarita@iium.edu.my; azlinalisa@ukm.edu.my;

asmy@iium.edu.my; zerazuryana@iium.edu.my

Categories/ Research Areas: Business & Economics
Classification

Web of Science Economics
Categories

+ See more data fields

Journal information

MALAYSIAN JOURNAL OF ECONOMIC STUDIES 0.23
& View Journal Impact Journal
Citation
(2025)
Current PERSATUAN EKONOMI MALAYSIA, C/O NEW BLOCK
Publisher FAC ECON & ADM, UNIV MALAYASIA, KUALA @

LUMPUR 50603, MALAYSIA

Research Business & Economics

Areas

Web of Economics

Science

Categories
Citation Network Use in Web of Science
In Web of Science Core Collection O O
0 Citations Last 180 Days  Since 2013

(ﬂ Create citation alert>

https://lwww.webofscience.com/wos/woscc/full-record/W0S:001811277000002 3/10



mailto:jarita@iium.edu.my
mailto:azlinalisa@ukm.edu.my
mailto:asmy@iium.edu.my
mailto:zerazuryana@iium.edu.my
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Economics%22%7D%5D
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22SO%22,%22rowText%22:%22MALAYSIAN%20JOURNAL%20OF%20ECONOMIC%20STUDIES%22%7D%5D
javascript:void(0)

7/14/26, 3:44 PM Environmental Heterogeneity and Technical Efficiency in Malaysian Oil Palm Smallholder Production-Web of Science Core Col...

Learn more 2

69

Cited References
- View Related Records
This record is from:
Web of Science Core Collection

e Emerging Sources Citation
Index (ESCI)

How does this document's citation
performance compare to peers?

Open comparison metrics
< .
panel Suggest a correction

If you would like to improve the

Data is from InCites Benchmarking & quality of the data in this record,

please Suggest a correction

Analytics
69 Cited References View as set
of results
Showing 30 of 69 (from Web of Science Core Collection)

https://lwww.webofscience.com/wos/woscc/full-record/W0S:001811277000002 4/10


javascript:void(0)
https://www.webofscience.com/wos/woscc/summary/9d7be8ed-16cc-4eac-b029-57f5c2be2c53-01bea902e6/author-ascending/1

7/14/26, 3:44 PM Environmental Heterogeneity and Technical Efficiency in Malaysian Oil Palm Smallholder Production-Web of Science Core Col...

https://lwww.webofscience.com/wos/woscc/full-record/W0S:001811277000002 5/10



7/14/26, 3:44 PM Environmental Heterogeneity and Technical Efficiency in Malaysian Oil Palm Smallholder Production-Web of Science Core Col...

https://lwww.webofscience.com/wos/woscc/full-record/W0S:001811277000002 6/10



7/14/26, 3:44 PM Environmental Heterogeneity and Technical Efficiency in Malaysian Oil Palm Smallholder Production-Web of Science Core Col...

https://lwww.webofscience.com/wos/woscc/full-record/W0S:001811277000002 7110



7/14/26, 3:44 PM Environmental Heterogeneity and Technical Efficiency in Malaysian Oil Palm Smallholder Production-Web of Science Core Col...

https://lwww.webofscience.com/wos/woscc/full-record/W0S:001811277000002 8/10



7/14/26, 3:44 PM Environmental Heterogeneity and Technical Efficiency in Malaysian Oil Palm Smallholder Production-Web of Science Core Col...

https://lwww.webofscience.com/wos/woscc/full-record/W0S:001811277000002 9/10



7/14/26, 3:44 PM Environmental Heterogeneity and Technical Efficiency in Malaysian Oil Palm Smallholder Production-Web of Science Core Col...

Legal Training
Center Portal
3 Clarivate Privacy  Product

Statement Support

© 2026 Clarivate. All rights reserved. .
& Copyright Newsletter

Notice

Cookie
Policy
Manage
cookie
preferences

Data

Correction

Accessibility
Help

Terms of

Use

Follow Us

Vo

https://lwww.webofscience.com/wos/woscc/full-record/W0S:001811277000002

10/10


https://clarivate.com/legal-center/
https://clarivate.com/privacy-center/notices-policies/privacy-policy/
https://clarivate.com/legal-center/notices-policies/
https://webofscience.zendesk.com/hc/en-us/categories/23290193729041-Training
https://supportcenter.clarivate.com/s/product/webofscience
https://discover.clarivate.com/preferencecenter_en
https://clarivate.com/privacy-center/notices-policies/cookie-notice/
javascript:void(0);
javascript:void(0)
https://support.proquest.com/s/article/Web-of-Science-Accessibility-Statement?language=en_US
https://webofscience.zendesk.com/hc/en-us
https://clarivate.com/legal-center/terms-of-business/
https://x.com/ClarivateAG
https://www.facebook.com/clarivateag

