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ABSTRACT

Being traded in the Bursa Malaysia Derivative market, the price of
crude palm oil (CPO) is volatile, which brings uncertainty to the
profitability of the palm oil industry players, particularly to the oil palm
growers. Lower CPO prices also causes the fresh fruit bunch (FFB)
price to decline. Hence, the purpose of this study is to identify the risk
mitigation strategies applied by the Malaysian oil palm estates during
the low CPO prices environment to remain profitable in businesses. The
study aims to examine the best risk mitigation measures practiced by
the estates faced with a situation of low CPO prices environment and
provides some guidelines to the relevant organisation to prioritise the
mitigation measures in order to minimise the risk associated with low
CPO prices. Primary data were collected through an online survey to
769 plantations throughout Malaysia. A descriptive and inferential
statistical analysis was conducted using the Statistical Package for Social
Science (SPSS) version 20. The study also provides various responses
from the experienced oil palm players on the most crucial component in
mitigating the price risk arising from the downturn in CPO prices. The
measures include management of business assets, business diversification
and the financial management found to be significant to reduce the risk
of price volatility. Meanwhile, elements under the operational business
decisions were the least preferred measures to minimise the risk during
low CPO prices.
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INTRODUCTION

Driven by strong global demand
for oils and fats, the palm oil
industry particularly in Malaysia
has grown rapidly for the past few
decades. Today, oil palm dominates
the agricultural landscape of the
country with the total oil palm
planted area at 5.87 million
hectares (Parveez et al., 2021).
This is accounting for 17.8% of the
Malaysian total land area of 33.05

million hectares (DOSM, 2021a).
Being the dominant crop in the
agricultural landscape of Malaysia,
this industry has contributed
significantly to the Malaysian
economy with the total export
revenue of RM73.25 billion in
2020 (DOSM, 2021b).

Apart from its contribution to
the national economy, oil palm
through its products namely
crude palm oil (CPO) and crude
palm kernel oil (CPKO) is also
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known to be the only agricultural
products that has been traded in
the Malaysian derivatives market.
Being the most liquid and the most
actively traded in the Malaysian
derivative market, the crude palm
oil future (FCPO) contract is known
to be the most successful FCPO
contract in the world market, thus,
put Malaysia’s position as the global
price benchmark for the palm oil
industry. In view of its liquidity (the
frequent change in demand and
supply dynamic) and the potential
exposure to natural disasters,
the commodity market is always
known to be more volatile than
other asset classes such as equity
(stocks), fixed income (bonds) and
other types of assets (Dwyer et al.,
2011; Chakraborty and Bordoloi,
2012). The volatility of commodity
prices might erode return of its
players.

Realising the risk of price
volatility in the palm oil industry,
this study aims to examine the risk
mitigation strategies undertaken
by the Malaysian oil palm estates
particularly during the low CPO
prices environment. Unlike annual
crops, the decision on when to plant
the crop which generally depending
on its potential profitability (as the
case of soybean) is limited for oil
palm. QOil palm is a perennial crop,
of which once it is planted, the crop
will live up to 30 years and more.
Hence, any risk occurs throughout
the lifespan of the tree needs to be
addressed properly so as not to
jeopardise the profitability of the

grower.

Landscape of the Malaysian Oil
Palm Sector

The oil palm sector in
Malaysia is divided into two
categories of ownership namely
estates (including private estates,
government/state agency estates
and organised smallholders) and
the independent smallholders
(ISH). This ownership is defined
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according to the total area owned by
growers as well as the management
factor. Growers with oil palm
area of 40.46 ha and above will
be classified under estates while
growers who are individual farmers
with oil palm area of less than
40.46 ha and manage the holding
themselves or employ workers is
known as ISH (Senawi et al., 2019).
It is important to note that the
scope of this study is confined only
to growers in the estate category.
Estates earned revenue by
selling fresh fruit bunch (FFB) to
the mill. Unlike millers, estate’s
income is not directly influenced
by CPO prices. Their main income
is subjected to the movement in
FFB prices. As FFB is the main
input in the production of CPO, the
price of CPO is more important to
the estates. The movement in CPO
prices determines the movement
in FFB price, hence affecting the
profitability of estates. Figure 1
shows the average CPO and FFB
prices movement from 2000-2020.

Risks and Mitigation Strategies
for Price Risk

Higher CPO prices is always
preferable by estatesasitis positively
associated with profits (Hafizuddin-
Syah et al., 2018). However, due to
the nature of commodity, which is
more volatile against other asset
classes, a continuous trend of
favourable prices is very less likely
to happen in the long run. In the
environment of low CPO prices,
estates management usually review
their strategy towards reducing
the production costs in order to
ensure satisfactory cash flow and
adequate profit for the short term
and medium term (Jean-Pierre et
al., 2001). One of the strategies in
minimising the total cost of risk is
by managing the movement of raw
materials into the business. This
strategy which is also known as
supply management approaches
suggests businesses to buy input

in small quantities but more
frequently so as to mitigate the
fluctuation in prices (Gaudenzi et
al., 2018).

This kind of approach also
influences the operational decision
of businesses. For instance, the
fluctuation in agricultural prices
might cause oil palm growers with
limited financial capacity such as
smallholders and small-sized estates
to compromise on the agricultural
practices.  Among  agricultural
practices, fertiliser application is
the most easily compromised as the
decision for fertiliser application
is closely associated with the
financial condition of the growers
(RSPO, 2011). Growers with stable
financial capacity scored better
in term of fertiliser used (RSPO,
2013).

Apart from reviewing the
operational costs, diversification
in production was also found to be
effective in mitigating the risk in
income, caused by the fluctuation in
the agricultural prices (Novickyté,
2018; Rahman et al., 2017; World
Bank, 2018). In the study on the oil
palm plasma smallholders in Jambi,
Indonesia, Rahman et al. (2017)
stated that the diversification of
income by the integration of crops
and livestock is often found in
agricultural areas in Indonesia.
However, the integration with
either other crops or livestock have
some drawback that might require
higher expenditure, thus affecting
the bottom-line of the growers.
For example, the integration with
livestock requires good access to
other services as it is susceptible
to diseases and difficult to control
(Devendra, 2005).

METHODOLOGY
Research Design
This study employed a
survey methodology by using a

questionnaire as an instrument
for data collection. Questionnaire
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Figure 1. The average crude palm oil (CPO) and fresh fruit bunch (FFB) prices, 2000-2020.

were distributed to estates in order
to identify the preferred mitigation
strategies of estates during the low
CPO prices environment.

Respondents

The respondents of this study
consisted of estates licensed with
Malaysian Palm Oil Board (MPOB)
nationwide. The minimum number
of respondents was 352 estates and
was based on the formula from
Cochran (1977). In totality, there
were 4152 estates licensed with
MPOB as of February 2019.

Research Instruments

This study employed
questionnaire as the instrument
to obtain information and data.
The use of questionnaire helps
to facilitate the data collection
in a short span of time and helps
respondents to easily understand
the elements that are assessed
based on their experience in estates.
Items in the questionnaire were
formulated based on the literature
review related to risk management
in the plantation and agricultural
industries. The questionnaire was
divided into three parts and was

distributed to the respondents via
e-mail.

The first part of the questionnaire
consists of estates profile such
as license number, estate’s name,
contact details and parent company
(if any). The licensed number is
the most important item as it is the
proxy for the study in getting the
size of the estates. In applying for
the license, estates are obliged to
declare their oil palm planted area
accordingly.

The second part of the
questionnaire is on the details of
the reporting officer such as the
demographic profile, which also
include the term of service in that
estate. This will help the researcher
to return to the respondent if
clarification on the information
provided is needed. The third part
of the questionnaire is the gist
of this study. In this part, estates
were presented with a list of
pre-specified risk management
strategies and asked to rate their
agreement on each strategy during
low CPO prices environment. The
7-point Likert scale was used in this
part as it reflects respondent’s true
subjective evaluation of a usability
questionnaire item than a 5-point
item scale (Finstad, 2010). Score 1

is to indicate strong disagreement
while the higher scores represent
higher level of agreement until
score 7 which represents the
highest level of agreement.

The risk mitigation elements
in this part were grouped
into four themes namely the
operational decision of businesses,
management of the business assets,
diversification strategies that may
help to reduce the risk and the
financial management. The details
of the elements are as follows:

a) Elements under the operational
business decisions

* Reducing the frequency of
fertiliser applied (A1)

* Reducing the amount of
fertiliser (A2)

* Reducing the frequency of
weeding (A3)

* Reducing the expenses on
pest and diseases controls
(A4)

* Purchasing of agricultural
input in small quantities
(not bulk purchases) (A5)

* Reducing the harvesting
round (A6)

* Reducing the maintenance
cost for road and bun gate
(A7)
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* Reducing the salary of
workers (A8)

b) Elements under the
managements of  business
assets
* Reducing/freezing the

purchase of heavy
machines for estates use
(BD

*  Reducing/freezing the
purchase of vehicles for
office use (B2)

* Terminating the existing
business insurance such as
fire or theft (B3)

¢) Element under the business
diversification strategies

* Conducting crop and

livestock integrations (C1)

d) Elements under the financial

management

* Stable financial allocation
(D)

* Efficient debt management
(D2)

* Entering into sales contract
with palm oil mills (D3)

Pilot Study

Before the actual study took
place, a pilot study involving
20 estate managers with vast
background in oil palm businesses
was conducted. For validity and
reliability of the study instrument,
the data of this questionnaire were
analysed using Cronbach Alpha to
obtain the value of the reliability
coefficient. According to George and
Mallery (2003) for an instrument
to be reliable, Cronbach Alpha
coefficient value must be at least
0.70. Alpha values less than 0.60 are
considered low and not acceptable,
while Alpha values between 0.60
and 0.80 are acceptable (Sekaran,
1992). Reliability analysis for
the instrument of this study
has obtained an average Alpha
value of 0.84. The value of above
0.80 indicates the items in this
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instrument has a high reliability to
proceed with the actual analysis.

Data Analysis Procedures

For this study, the data obtained
were analysed using Statistical
Package for Social Science (SPSS)
version 20. Descriptive statistical
methods were used to analyse
the data as it simplifies the
interpretation of the data. The data
obtained from the questionnaire
were analysed according to the
size of the estates. Aforementioned
that the minimum size of planted
area for estate category is 40.46 ha.
Hence, following the classification
of Ismail (2019), estates with the
size of 40.46 ha of up to 499 ha
were classified as small-sized
estates, medium-sized is between
500 ha and 1999 ha and large-
sized is estates with area of and
more than 2000 ha.

RESULTS AND DISCUSSION

Profile of Estates and Reporting
Officers

A total of 769 respondents was
involved in this study of which,
216 respondents are from large-
sized estates. The other 276
respondents were from medium-
sized estate and 277 respondents
were from small-sized estate (Table
1.

Out of the total respondents,
696 or 90.5% of them were
male. For large-sized estates, the
responses were dominated by
male respondents at 95.4%. For
medium and small-sized estates,
the percentage of male respondents
was at 935% and 83.8%,
respectively (Table 2).

In general, respondents were
mostly in the middle-aged group of
31 to 40 years old. For large and
medium-sized estates, respondents
were in the middle-aged group of
31 to 40 years old but for small-
sized estates, most of them were in

the older age group of more than
50 years old (Table 3).

Table 4 shows the number
and percentage of respondents
by education level. Generally,
respondents  were  dominated
by those with higher education
background (diploma and degree).
For large-sized estates, 51.4% of
them were degree holders and
33.8% were diploma holders.
Meanwhile  for  medium-sized
estates, the percentage of diploma
and degree holders were at 38.4%
and 37.3%, respectively. For the
small-sized estates, the breakdown
of the education level between
SPM, diploma and degree was
fair at 30.0%, 30.7% and 32.5%
respectively.

In terms of position, in totality,
the survey was filled up by senior
managers and managers with the
total percentage of 69.2%. Only
30.8% of the respondent were in the
others category as either assistant
managers or non-executive level

(Table 5).

Based on respondents’
experience as shown in Table
6, 49.2% of the respondents

have more than 10 years of
experience managing oil palm
estates. For large estates, only
20.8% of the respondents have
less than five years’ experience.
Meanwhile 26.8% and 27.4% of
the respondents have less than five
years’ experience for medium and
small estates, respectively.

Mean Score Analysis of Risk
Mitigation Strategies

Thereafter, a  descriptive
analysis with mean score was
conducted with interpretation as
shown in Table 7. The details of the
mean score used to demonstrate
the agreement of the estates
towards risk mitigation elements
or measures taken during the low
CPO prices environment according
to their estate size was summarised
in Table 8.



RISK RESPONSE STRATEGIES OF MALAYSIAN OIL PALM ESTATES FOR THE DOWNTURN IN CPO PRICES

TABLE 1. NUMBER AND PERCENTAGE OF RESPONDENT

Total (%) Large (%) Medium (%) Small (%)
769 (100.0) 216 (28.1) 276 (35.9) 277 (36.0)
TABLE 2. NUMBER AND PERCENTAGE OF
RESPONDENTS BY GENDER
Gender
Male (%) Female (%)
Total respondents 696 (90.5) 73 (9.5)
Large estates 206 (95.4) 10 (4.6)
Medium estates 258 (93.5) 18 (6.5)
Small estates 232 (83.8) 45 (16.2)
TABLE 3. NUMBER AND PERCENTAGE OF RESPONDENTS BY AGE
Age group
<30 (%) 31-40 (%) 41-50 (%) > 50 (%)
Total respondents 50 (6.5) 327 (42.5) 170 (22.1) 222 (28.9)
Large estates 11 (5.1) 131 (60.6) 42 (19.4) 32 (14.8)
Medium estates 25 (9.1) 117 (42.4) 62 (22.5) 72 (26.1)
Small estates 14  (5.1) 79 (28.5) 66 (23.8) 118 (42.6)

TABLE 4. NUMBER AND PERCENTAGE OF RESPONDENT BY EDUCATION LEVEL
Education level

SPM (%) Diploma (%) Degree (%) Others (%)
Total respondents 170  (22.1) 264 (34.3) 304 (39.5) 31 (4.0)
Large estates 27  (12.5) 73 (33.8) 111 (51.4) 5 (2.3)
Medium estates 60 (21.7) 106 (38.4) 103 (37.3) 7 (2.5)
Small estates 83  (30.0) 85 (30.7) 90 (32.5) 19 (6.9)

TABLE 5. NUMBER AND PERCENTAGE OF RESPONDENTS BY JOB POSITION
Job position

Senior manager (%) Manager (%) Others (%)
Total respondents 108 (14.1) 424 (55.1) 237 (30.8)
Large estates 31 (14.4) 111 (51.4) 74 (34.3)
Medium estates 34 (12.3) 160 (58.0) 82 (29.7)
Small estates 43 (15.5) 153 (55.2) 81 (29.2)

TABLE 6. NUMBER AND PERCENTAGE OF RESPONDENTS BY EXPERIENCE
Years of experience

<2 (%) 24 (%) 5-10 (%) >10 (%)
Total respondents 56 (7.3) 139 (18.1) 196 (25.5) 378 (49.2)
Large estates 18 (8.3) 27 (12.5) 55 (25.5) 116  (53.7)
Medium estates 26 (9.4) 48 (17.4) 72 (26.1) 130 (47.1)
Small estates 12 (4.3) 64 (23.1) 69 (24.9) 132  (47.7)
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Table 8 shows that the highest
mean score achieved was in the
D2 element, which referred to the
financial management whereby
the overall mean score was 5.91
for their agreement regarding the
efficient debt management during

TABLE 7. INTERPRETATION
OF MEAN SCORE

Mean score Agreement level

low CPO prices environment. The
lowest overall mean score was 1.87
recorded for the agreement towards
A6 element, which referred to
reducing the harvesting round.
The results also suggested that the
financial management plays an
important role in reducing the risk
of CPO price volatility. During the
low CPO prices, the mean score
suggested that estates in general
agree that good management of
debt is important in ensuring the
sustainability of the operation.
In measuring the performance of
firms within the Malaysian palm oil
industry, Ramasamy et al. (2005)
stated that a highly leveraged firm
represents a greater financial risk
than a firm with relatively low debt.
The level of debt and profitability
of the company are negatively
related. As the firm increases its

debt financing, it will lead to
decreasing profitability of the firm
(Raheman and Nasr, 2007). Apart
from debt management, among
the pre-specified risk mitigations
presented to estates, the least likely
measures that estates would opt
is to reduce the harvesting round.
The overall mean score of 1.87
suggested that estates disagree
to reduce their harvesting round
during the low CPO prices
environment. This implies that
the gain in harvesting is always
outweigh its costs.

For the size-based analysis, it
was also found that large-sized
estates mostly agree on the debt
management element with a
mean score of 5.92, followed by
stable financial allocation with a
mean score of 5.88 and the third
rank is with mean score of 5.29

TABLE 8. MEAN SCORE OF RISK MITIGATION ELEMENTS BY ESTATE SIZE

1.00 - 1.86  Strongly disagree
1.87-2.71 Disagree
272-357  Somewhat

disagree
358 -4.43 Ne|th§r agree nor

disagree
444 -529 Somewhat agree
5.30-6.14 Agree
6.15-7.00 Strongly agree

Elements

Reducing the frequency of fertiliser applied (A1)
Reducing the amount of fertiliser (A2)

Reducing the frequency of weeding (A3)

Reducing the expenses on pest and diseases controls

(A4)

Purchasing of agricultural input in small quantities (A5)

Reducing the harvesting round (A6)

Reducing the maintenance cost for road and bun gate

(A7)

Reducing the salary of workers (A8)

Reducing/freezing the purchase of heavy machines for

estates use (B1)

Reducing/freezing the purchase of vehicles for office

use (B2)

Terminating the existing business insurance such as

fire or theft (B3)

Conducting crop and livestock integrations (C1)

Stable financial allocation (D1)
Efficient debt management (D2)

Entering into sales contract with palm oil mills (D3)
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Large Medium Small  Overall mean
estates estates estates score
Operational business decisions
3.65 3.83 3.76 3.75
3.68 3.86 3.93 3.83
3.78 3.86 3.84 3.83
3.40 3.60 3.74 3.59
3.17 3.46 3.63 3.44
1.62 1.86 2.09 1.87
4.03 4.36 4.46 4.30
2.03 1.93 2.06 2.01
Management of business assets
4.84 4.99 5.04 4.96
5.29 5.29 5.41 5.33
2.15 2.33 2.36 2.29
Business diversification strategies
3.37 3.70 3.23 3.43
Financial management
5.88 5.85 5.89 5.87
5.92 6.04 5.77 5.91
4.41 4.79 4.76 4.67
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which represents those large
estates somewhat agree to reduce/
freeze the purchase of vehicles for
office use. The study also found
that estates disagree with few
elements under the operational
business decisions, which requires
estates to compromise some of the
agricultural practices. For large
estates, despite the low CPO prices
environment, estates somewhat
disagree to reduce the expenses
on pests and diseases control.
This can be shown by the mean
score of 3.40 for element A4. Pests
and diseases control is important
to estates as the reduction in the
expenses may increase the spread
of diseases such as Ganoderma,
rhinoceros beetles and leaf eating
caterpillars, thus affect negatively
to the yield (Kushairi et al., 2017).
However, for the medium and
small-sized estates, both categories
neither agree nor disagree with
that pre-specified risk mitigation
strategies. The economic constraint
of medium and small-sized estates
contributed to this preference.
This finding is also similar with
the finding in the eastern of the
United States where the financial
constraints in the production
of apples limit the adoption of
new integrated pest management
technologies (Rosenberger, 2003).

For the purchases of agricultural
inputs (A5), the estates in large and
medium-sized category somewhat
disagree that continuous purchases,
in a small quantity of agricultural
inputs is the best risk mitigation
strategy in facing with low CPO
prices environment.

Meanwhile, the small estates
neither agreed mnor disagreed
with this statement. These results
might be driven by the financial
capacity of the estates or due to
the need of the estates themselves.
The small estates might purchase
their agricultural inputs as and
when needed regardless of the
price situation as due to limited
resources. This is equivalent

to the case of smallholders in
Indonesia where the inefficiency
in productivity was found to be
contributed to inadequate fertiliser
application resulted from the
limitation of resources (Webb et al.,
2011).

Other differences in agreement
between the large, medium and
small-sized estates is found to be
under the business diversification
strategies. In view of low CPO
prices, the large and small-sized
estates ~ somewhat  disagreed
to conduct crop and livestock
integrations with their oil palm.
This can be seen by the mean score
of 3.37 and 3.23 for large and small
estates, respectively. There is no
clear agreement from the medium-
sized estates on this pre-specified
risk mitigation strategies. Crop and
livestock integrations require high
commitmentsin the financial capital
and human resources capital. The
openness of the estates towards the
integration is important to ensure
the success of the program. The
huge proportion of respondents
in small-sized estates with low
academic qualification coupled
with the financial limitation might
cause the small estates disagree with
the crop and livestock integrations
as the measures to reduce low CPO
prices. Abdullah et al. (2021) found
that farmers with high education
level are more ready to accept new
knowledge and practices, hence
they are more prepared to accept
any changes in the farming system.

The differences in the level of
agreement between the estates size
were also found on the element of
sales contract with palm oil mill.
Unlike the medium and small-sized
estates, the large estates did not
indicate their clear agreement on
this element. Large estate neither
agree nor disagree that entering into
sales contract with palm oil mill
could help to minimise risk. Both
medium and small-sized estates
agreed that entering into sales
contract with palm oil mill helps

to provide stability to the bottom
line of the estates. This strategy is
in line with the practices of other
agricultural farmers in some EU
countries that always considered
to fix the transaction price of
their agricultural products as the
short-term measures to reduce
the volatility in agricultural prices
(Assefa et al., 2017). In Ghana, the
concept of contract farming was
implemented whereby farmers
can always sell the FFB harvested
to the contracted company at
the specified price and this has
provided stability to the farmers’
income (Ruml and Qaim, 2020).
In general, regardless of the size,
all estates studied unanimously

agreed on the following risk
mitigation strategies during
low CPO prices. These agreed
mitigation strategies with the

overall mean score of more than
4 .44 are as follows:

i. Bl - Reducing/freezing the
purchase of heavy
machines for estates
use;

ii. B2 - Reducing/freezing the
purchase of vehicles for
office use;

iii. D1 - Stable financial
allocation; and

iv. D2 - Efficient debt

management.

To further validate the overall
results derived from the mean score,
an additional multiple regression
analysis of all the risk mitigation
elements against CPO price was
conducted. The hypothesis for the
regression is as follows:

H,: The elements of operational
business decisions, managements
of business assets, business
diversification ~ and  financial
management are not the significant

strategies of risk management
during  low  CPO prices
environment.

H,: The elements of operational
business decisions, managements
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of business assets, business
diversification ~ and  financial
management are the significant
strategies of risk management
during  low  CPO  prices
environment.

Table 9 shows that only four
risk mitigations elements were
found to be statistically significant
in reducing the risk of CPO price
volatility and the remaining
elements, which are insignificant
had automatically been excluded
by the software. Based on this
result, the null hypothesis is
rejected and it is reported that 50%
(r = 0.23) of the variance from
these four variables are correlated
with CPO price. Since there are
no elements under the operational
business decisions are found to be
significant, it can be concluded
that the strategies of compromising
the operational activities such as
reducing the frequency of fertiliser
applied, reducing the amount of
fertiliser, reducing the frequency

(Constant)

1. Reducing/freezing the purchase of heavy

machines for estates use

2. Terminating the existing business insurance
3. Conducting crop livestock integrations

4. Efficient debt management
F Statistic
R square

of weeding, reducing the expenses
on pest and diseases controls,
purchasing of agricultural input
in small quantities, reducing the
maintenance cost for road and bun
gate and reducing the salary of
workers are not helping the estates
in reducing the price risk.

CONCLUSION

The pre-specified risk mitigation
strategies presented in this study
is limited to experience of the oil
palm growers within the three
estate sizes. It is worth to note
that the fluctuation in CPO prices
is posing risk to all the industry
players throughout the supply
chain. Being the upstream players,
the impact of fluctuation in CPO
prices to the estates is significant.
The dynamic in prices particularly
the downturn in CPO prices would
negatively affect the performance
and the productivity of the estates,
consequently spill over the effect

TABLE 9. REGRESSION ANALYSIS

Unstandardised
coefficients

B
499.259

-6.564

-5.574
-4.582
-9.295
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2.819 -121 -3.298 .001
10.147 0.00
0.050
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