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ABSTRACT

Inventory management is important to balance organisational objectives, 
particularly on the appropriate level of stock for raw materials and 
production outputs as well. The amount of inventory has a direct impact 
on the responsiveness and efficiency of operations of a company. In 
general, it can reflect also on the performance of an industry. In the 
Malaysian palm oil industry, most of the processing activities are well-
planned or geared towards fulfilling order as demanded or known as 
‘back-to-back’ approach. Hence, the movements of palm products along 
the supply chain are rather fast to reach respective buyers on time. As a 
result, the inventory levels of palm products should be low but enough 
to meet the demand of processing activities.

INTRODUCTION

Inventory is defined as stock 
of either any physical product 
item kept or service provided to 
contribute to an organisation’s 
output (Anderson and Lievan, 
1986). It primarily arises because 
of differences either in the timing 
or changes in the rate of supply 
and demand.

Inventory management is 
used to balance organisational 
objectives on the appropriate 
level of stock for raw materials, 
as well as for production outputs. 
These objectives include achieving 
manufacturing efficiencies, a high 
level of customer service and low 
procurement costs.

The amount of inventory in a 
supply chain has a direct impact on 
the responsiveness and efficiency 
of operations of a company. It 
can be extended to describe the 
performance of an industry in 

general. Higher inventory level 
relates to better responsiveness 
but less efficiency in managing 
available resources. On the other 
hand, lower amount of inventory 
results in slower responsiveness 
but higher efficiency. These issues 
must be managed prudently. 
Inventory management attempts 
to balance supply and demand 
requirements, and come out with 
effective levels of stock with 
minimum costs. Thus, optimum 
inventory is the level that provides 
a trade-off between responsiveness 
and efficiency (Murali and Jacob, 
2008).

A l t h o u g h  i n v e n t o r y 
management, which is a part of 
supply chain management, is 
mainly used in the manufacturing 
industry to improve responsiveness 
and flexibility, it has also been 
found to improve organisational 
competitiveness (Raja Maryani  
and Herun Nita, 2006). Hence, 
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it has been recognised as an 
important strategic tool for an 
organisation to achieve efficiency 
and to gain competitive edge. 
Furthermore, companies that 
practice effective inventory 
management can gain significant 
advantages over competitors that 
manage their inventories rather 
badly (Barber and Dooley, 1996).

In the past, the stock level of 
Malaysian oil palm products was 
regularly at lower range because 
these products were sought after by 
buyers from all over the world. At 
that time, Malaysia was the major 
palm oil producer. Hence, the 
holding stock period of oil palm 
products was relatively short and 
incidence of high inventory seldom 
happened except during periods of 

high production.
Apart from Malaysia, many 

countries have shown interest in 
producing and exporting palm oil 
that lead to significant increase of 
palm oil availability in the world 
market. Indirectly, this scenario 
creates options for palm oil buyers 
to choose suitable suppliers. This 
leads to rising level of Malaysian 
palm oil stock, and also, may 
induce longer period of holding 
stock, especially when supply 
grows faster than demand. This 
is indicated by increasing gap 
between supply and demand of 
Malaysian palm oil, i.e. the end 
stock of palm oil that has widened 
over the years (Ahmad Borhan and 
Mohd Arif, 2009). As a result, the 
closing stock of palm oil has gone 

up as well, and rises further when 
other oils increase production. 
Figures 1 to 3 show increasing 
trend of closing stock of oil palm’s 
product over the period of more 
than two decades.

As the inventory level rises, the 
stockholding period will become 
longer and can affect the efficiency 
of distributing the products to 
customers. Excess inventory is 
an operational liability because 
it reduces profits, uses valuable 
storage spaces and tends to increase 
expenses (Rajev, 2007), in the form 
of interest payments, handling and 
storage, management, damage, 
loss, obsolescence, etc. Though the 
role of inventory management is 
quite important and well explained 
in theory, an empirical evaluation 
of the same is not done so far in the 
context of palm oil sectors.

OBJECTIVE

The main objective of this research 
was to explore current practices 
of inventory management in 
Malaysian palm oil industry within 
the palm oil milling, palm kerne1 
crushing and palm oils refining 
industries. Specifically, the results 
of this research benchmark current 
inventory parameter and important 
trends within the industries.

This research would be valuable 
to companies in the industry 
because it would allow them 
to compare their performance 
with the average performance 
of the industry. In addition, it 
would provide progressive firms 
with the opportunity to achieve a 
competitive advantage over rival 
firms with respect to inventory 
management.

DATA AND METHODOLOGY

A series of site visits was carried 
out in order to gain a better 
understanding of the role of 
inventory management in the palm 
oil processing chain, i.e. at mills, 

Source: MPOB statistics.

Figure 1.  Closing stock of crude palm oil (CPO) and palm kernel (PK),  
1986-2009.

Figure 2. Closing stock of crude palm kernel oil (CPKO) and palm kernel expeller 
(PKE), 1986-2009.

Source: MPOB statistics.
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crushing plants and refineries. 
Altogether, about four palm oil 
mills (POM), five kernel crusher 
plants (KCP), and four palm oil 
refineries (POR) located in Johor, 
Selangor, Pahang, Johor and Perak 
were visited.

Simultaneously, a questionnaire 
was designed and further tested 
for its reliability to gather data 
on inventory practices and 
management opinions regarding 
inventory. The questionnaire 
was mailed to managers of 43 
kernel crushing plants and 51 
refineries throughout the country, 
while 204 mills were selected at 
random. Altogether, the number 
of respondents was 298.

The questionnaire was divided 
into three main sections covering 
the overall theme of inventory 
management in the palm oil 
industry. These sections are 
inbound profile, output profile 
and management opinion on 
inventory management trend. The 
questionnaire was of a combination 

of open-ended and closed-ended 
questions.

Descript ive analysis  was 
performed on the dataset using 
SPSS to obtain central tendency 
and dispersion measurements.

RESULTS AND DISCUSSIONS

Response Rate
From 298 questionnaires sent 

to respondents, 179 replies were 
received and this represented 
about 60% response rate. This 
response rate can be regarded 
as commendable considering 
the standard response rate in 
this method of data collection is 
only about 20%. The respondents 
comprise 30 from refinery, 28 from 
kernel crusher plants and 121 
from oil palm mill. The response 
rates according to the respective 
processing sectors are as follows: 
52% for POR, 65% for KCP and 
59% for POM.

Tables 1 to 3 show the types of 
production systems at the POM, 

KCP and POR that are categorised 
as follows: (i) product or made-
to-order, (ii) product or made-to-
stock, (iii) contract order, (iv) spot 
order. In general, the product or 
made-to-order refers to production 
systems when production has not 
begun until customers’ orders are 
in hand. The product or made-to-
stock refers to production systems 
when production proceeds and 
standardised products are placed 
in finished goods inventory before 
customers’ orders are received 
(Magad and Amos, 1995). Contract 
order is basically the same as 
made-to order, except that the 
former refers to long-term period 
agreement, i.e. more than a year, 
while the latter refers to short-
term period, i.e. less than a year. 
Meanwhile, spot order refers to 
production system when order is 
received and should be delivered 
within the same month.

Product Processing According to 
Production System

Table 1 shows that from 81 POM, 
nearly 51% processed for contract 
order, followed by 29% for made-
to-order, 15% for made-to-stock, 
and only 6.2% for spot order. In the 
case of KCP, approximately 30% for 
made-to-stock and made-to-order 
each, 25% for contract order, and 
15% for spot order. For POR, about 
69% processed for made-to-order, 
followed by 14.2% for made-to-
stock and contract order each, and 
none for spot order.

Overall, about 85% POM, 70% 
of KCP and 84% of POR apply 
production system based on order, 
while nearly 15%, 30% and 16% 

Source: MPOB statistics.

Figure 3.  Closing stock of processed palm oil (PPO) and processed palm kernel 
oil (PPKO), 1986-2009.

TABLE 1.  PRODUCT PROCESSING ACCORDING TO PRODUCTION SYSTEM

Category n
Production system (%)

Made-to-order Made-to-stock Contract order Spot order

POM 81 28.4 14.8 50.6 6.2

KCP 20 30.0 30.0 25.0 15.0

POR 18 68.5 15.7 15.7 0.0

Note: POM – palm oil mills, KCP – kernel crusher plants, POR – palm oil refineries.
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of the corresponding categories 
apply process-to-stock system. So, 
most of processing activities are 
planned or geared to fulfil order 
as demanded or known as ‘back-
to-back’ approach.

In this type of approach, 
the movements of products are 
expected to be rather fast because 
the processing activities can 
be planned in advance to fulfil 
demand by respective buyers 
within allocated time. Hence, the 
inventories for each product along 
the production chain are expected 
to be at the lower range.

Inbound Profiles
Table 2 shows the average daily 

stock of fresh fruit bunches (FFB) 
required is nearly 652 t/day, and 
varies from 50 t/day to 2500 
t/day according to processing 
capacity, working schedule and 
other relevant factors. About 50% 
indicates that the amount of stock 
is less than average, while 10% 
indicates that their stock level is 
more than 1200 t/day. Based on 
total operation capacity of 97.38 
million tonnes by 421 mills in 
2010, the average processing 
capacity is about 642 t/day. In 
short, the average stock level can 
meet the daily processing demand.

The average FFB holding period 
is about 18.7 hr, which is laudable 
because it is less than 24 hr. 
About 25% indicates that their 
FFB holding period is less than 
10 hr, and only seven mills or 8% 
indicate that FFB holding period 
is more than a day. Basically, two 
main reasons were mentioned, i.e. 
inadequate supply of FFB during 
low production season, and also 
few mills cease operation over the 
weekend, thus FFB collected on 
Friday will be kept for few days 
before processing on the next 
Monday.

The average ‘turn time’ or the 
amount of time taken to unload FFB 
is 27.72 min or nearly half an hour. 
Activities involved during ‘turn 
time’ interval involve registration 
of the lorry at the gate, weighing in, 
samples taken and tested for quality 
control, consignment discharged 
and finally weighing out. Normally, 
if the products conform to quality 
specification, the ‘turn time’ period 
is rather short, but if the quality is 
questionable, then longer period 
of time is required to settle the 
dispute. About 25% indicate that 
their ‘turn time’ is more than 30 
min, which is above average, while 
50% indicate their ‘turn time’ is less 
than 20 min.

Table 3 shows that the average 
stock level of PK is 984 t/day, 
and varies from 60 t/day to 3000  
t/day. About 50% indicate that 
their PK stock level is less 600  
t/day, while 25% indicate more than 
2000 t/day. In 2010, total crushing 
capacity was 7.12 million tonnes 
by 47 KCP. The daily crushing 
capacity is estimated about 421  
t/day, thus the stock level can 
supply processing input for about 
two days operation period. From 
the survey, the average PK holding 
period is about 57.7 hr, which is 
about two and a half days, while 
75% of the respondents indicate 
less than three days. About 10% 
indicate more than five days. The 
average ‘turn time’ or the amount 
of time taken to unload PK is 35.1 
min or slightly more than 30 min, 
while 50% indicate 30 min or less, 
and 10% indicate 1 hr or more.

At the refineries, there are two 
major raw materials, i.e. crude 
palm oil (CPO) and crude palm 
kernel oil (CPKO). Table 4 shows 
that the mean stock level for CPO 
is 6102 t/day, and 50% indicate less 
than 5000 t/day. The average stock 
level of CPKO is about 1587 t/day, 
and 50% indicate 1000 t/day and 
less, which is below average. Total 
refining capacity by 51 refineries 

TABLE 2.  INBOUND PROFILE AT OIL PALM MILLS

Parameter n Mean Min Max
Percentiles (%)

10 25 50 75 90

Stock (t/day) 110 651.64 50 2 500 100 250 512.5 923.8 1 200

Holding period (hr)   98   18.73   1 72     4   10 24 24 24

Turn time (min) 104 27.72   5 200   10   15 20 30 45

TABLE 3.  INBOUND PROFILE AT KERNEL CRUSHER PLANTS

Parameter n Mean Min Max
Percentiles (%)

10 25 50 75 90

Stock (t/day) 25 984.0 60 3 000 134 300 600 2 000 3 000

Holding period (hr) 25   57.7 10 200 20.8   24   48 72 139.2

Turn time (min) 24   35.1 15 60 17.5   30   30 45 60
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in the country was 22.89 million 
tonnes in 2010. The estimated 
daily processing is 1246 t/day. 
Overall, the summation of CPO 
and CPKO stock level amounted 
to 7689 t/day that can provide raw 
materials up to six days operation 
for the refineries.

From the survey, the average 
CPO holding period is nearly 
130 hr, which is about 5.5 days 
and 50% indicate less than that 
or approximately four days. For 
CPKO, the holding period is 
longer, i.e. nearly 300 hr or about 
12.5 days. But 50% indicate shorter 
holding period, which is five days 
or less. The average ‘turn time’ or 
the amount of time taken to unload 
either CPO or CPKO is about  
42 min. However, 50% indicate  
less than that, i.e. 30 min or less, 
while 10% may take more than an 
hour.

Outbound Profile
The average processing cycle 

time of a POM is approximately 
14-15 hr to churn out CPO and 

PK, which depends on processing 
capacity as well as availability of 
raw materials. Table 5 shows the 
mean stock level of CPO and PK 
is 832 t/day and 149 t/day, which 
is highly influenced by maximum 
value, since only 10% stated that 
the stock level was more than 1620 
t/day. Based on median, the stock 
level is 200 t/day for CPO and 50 
t/day for PK. Meanwhile, about 
75% of the mills indicate that daily 
stock level for CPO is equal or less 
than 368 t, and similarly about 100 
t or less for PK.

The mean holding period for 
CPO is 112 hr or about four to 
five days, while holding period 
of PK is 63 hr or about two to 
three days, which is influenced by 
maximum value. About half of the 
mills indicate that average holding 
period is 24 hr or less either for 
CPO or PK. The average ‘turn 
time’ period taken to discharge 
production output is nearly 45 
min, and 75% indicate 45 min or 
less, while 50% state shorter time, 
i.e. 30 min or less.

Table 6 shows the average stock 
level of CPKO and palm kernel 
expeller (PKE) is 796 t/day and 
2863 t/day, respectively. However, 
75% indicate that stock of CPO is 
less than 550 t/day and 560 t/day 
for PKE. Meanwhile, the average 
holding period for CPKO is 164 
hr, which is longer than 114 hr of 
PKE. About 50% indicate that their 
holding period of both products is 
less than 24 hr. The average ‘turn 
time’ period taken to discharge 
production output is about 40 min, 
and 50% state lower time taken, i.e. 
less than half an hour.

Table 7 shows that the mean 
stock level of palm olein is 7281  
t/day, while palm stearin is 2745  
t/day. However, about 50% indicate 
that stock of olein is further low, 
i.e. less than 1380 t/day and 350 
t/day for stearin. Meanwhile, the 
average holding period for olein 
is 111 hr, which is about 4.6 days, 
but still shorter than 182 hr for 
stearin or about 7.5 days. However, 
about 50% state that their holding 
period for olein is only 48 hr  

TABLE 4.  INBOUND PROFILE AT PALM OIL REFINERIES

Parameter Item n Mean Min Max
Percentiles (%)

10 25 50 75 90

 Stock (t/day) CPO 27 6 102.2 800 20 000 1 800 2 500 5 000 9 000 12 000

CPKO 10 1 586.5 200 4 000 216 541 1 000 2 750 3 950

Holding period (hr) CPO 22 129.9     4 720 6.5 66 104 159 252

CPKO   7 299.7     6 960 6 72 120 720 .

Turn time (min) 23 41.96   20 105 20 30 30 50 78

Note: CPO – crude palm oil.
CPKO – crude palm kernel oil.

TABLE 5.  OUTBOUND PROFILE AT OIL PALM MILLS

Parameter n Mean Min Max
Percentiles (%)

10 25 50 75 90

Stock (t/day) CPO 105 832.36 3 6 300   30.6 94.5 200.0 367.5 1 620

PK 106 149.01 2 2 200   12.7 30.0   50.0 100.0 315.0

Holding period (hr) CPO   82 112.20 1 720   6.00 19.0   24.0 142.5 381.0

PK   82   63.41 1 720   7.30 17.5   24.0   51.0 160.8

Turn time (min) 160   44.99 5 360 15.0 25.0   30.0   45.0   74.0

Note: CPO – crude palm oil.
PK – palm kernel.
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of their orders are met, while 
about 8.7% indicate lower than 
90%. For palm oil refineries, 75% 
indicate that all orders are send 
as requested, while another 25% 
indicate 90%-99% of their orders 
are fulfilled. Thus, it shows that 
POR perform better than millers 
and crushers in providing service 
to their customers. The lower ratio 
for POM because it depends on 
availability of FFB which fluctuates 
seasonally.

Table 9 shows the mean score on 
response by respondents regarding 
the role of inventory control and 
also the progress of inventory 
management practices in the 
Malaysian palm oil industry.

From value of 1 (not critical) to 
5 (very critical), the result shows 
above average score across palm 
oil sectors in term of critical role 
by inventory management in order 

or two days, while for stearin is 
72 hr or three days. This indicates 
also that movement of olein is 
rather faster relative to stearin. The 
average ‘turn time’ period taken 
to discharge production output is 
about 40 min, and 50% indicate 
shorter period of time taken, i.e. 
about 35 min or less than half an 
hour.

Table 8 shows the customer 
service ratio, which refers to 
number of order fulfilled over 
total number of order in a certain 
period. For palm oil mill, about 
54.3% indicate that all orders 
are delivered as requested, while 
30.5% state that about 90%-100% 
of their orders are met, while 
about 15% indicate lower than 
90%. Similarly, about 56.5% of 
PKC plants indicate that all orders 
are delivered as requested, while 
34.8% state that about 90%-100% 

TABLE 6.  OUTBOUND PROFILE AT KERNEL CRUSHER PLANTS

Parameter Item n Mean Min Max
Percentiles (%)

10 25 50 75 90

Stock (t/day) CPKO 19 796.0 20 5 000 35.0 100 250.0 550.0 5 000
PKE 17 2 863.8 25 20 000 38.6 90.0 286.0 560.0 16 000

Holding period (hr) CPKO 18 163.6   1 960 4.6 21.0 24.0 264.0 636.0
PKE 16 114.3   1 504 6.4 24.0 24.0 120.0 489.6

Turn time (min) 25 39.6 15 120 20.0 25.0 30.0 45.0 84.0

Note: CPKO - crude palm kernel oil. PKE - palm kernel expeller.

TABLE 7.  OUTBOUND PROFILE AT PALM OIL REFINERIES

Parameter Item n Mean Min Max
Percentiles (%)

10 25 50 75 90

Stock (t/day) Olein 20 7 280.5 21 50 000 74.8 537 1 380 7 125 29 000
Stearin 20 2 745.1   8 15 000 22.4 164 350 3 825 10 000

Holding period (hr) Olein 15 111.3   7 320   8.8 24.0 48.0 240.0 286.4
Stearin 14 182.5   7 640   9.5 24.0 72.0 300.0 608.0

Turn time (min) 26 41.8 15 90 18.5 28.8 35.0 52.5 78.7

to remain competitive in the palm 
oil industry. The higher mean score 
of refinery sector than the mill and 
crusher sectors generally reflects 
that inventory management is 
more important at the downstream 
level, which is nearer to final 
consumers.

Meanwhile, from value of 
1 (have not progressed) to 5 
(progressed as far as possible), 
the result shows above average 
score for each palm oil sub-sectors 
in term of progress of inventory 
management practices in the 
Malaysian palm oil industry.

As mentioned earlier, about 
85% of POM, and 84% of POR do 
processing based on order, so a new 
order for palm olein have to wait 
for certain period of time. Although 
there are refineries that apply 
made-to-stock, but the number 
is very small. Table 10 shows the 

TABLE 8.  CUSTOMER SERVICE RATIO

Category n 100% delivered 90%-100% delivered <90% delivered

Palm oil mill 105 54.3 30.5 15.2
Kernel crusher plant   23 56.5 34.8   8.7
Palm oil refinery   28 75.0 25.0 -
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TABLE 9.  ROLE AND PROGRESS OF INVENTORY MANAGEMENT

Item Mills Crushers Refineries

Critical role 3.55 3.71 4.15
Progress 3.24 3.25 3.23

TABLE 10.  ESTIMATED TIME INTERVAL FROM FRESH FRUIT 
BUNCHES (FFB) AT MILL TO PALM OLEIN AT REFINERY

Activity hr min

‘Turn time’ (receive FFB) -   20
FFB holding period 24 -
Processing cycle 12.50 -
CPO holding period 24 -
‘Turn time’ at mill (dispatch CPO) -   30
‘Turn time’ at refinery (received CPO) -   30
CPO holding period 104 -
Processing cycle 11 -
Palm olein holding period (hr) 48 -
‘Turn time’ at refinery (dispatch palm olein) -   35
Total 223.50 115
(equivalent to day) 9.4 ~ (9-10 days)

Note: CPO - crude palm oil.

estimated time interval from FFB 
received at the mill’s gate to palm 
olein at the refinery’s gate. Based 
on assumption that the stock of 
palm olein and currently processed 
palm oil are already reserved, it is 
estimated that it takes about 9-10 
days for palm olein to be ready 
for delivery. However, based on 
minimum value, it would take 
about approximately two to three 
days for palm olein to be ready, 
provided the mill and the refinery 
are integrated and close to each 
other.

CONCLUSION

Inventory management plays 
relevant role to ensure smooth and 
fast movement of palm oil products 
along the supply chain. The back-
to-back approach or processing 
based on order is mainly applied 
by majority of processors in the 
industry rather than process-to-
stock.

Based on average value and 
irrespective of processing capacity, 

the stock level of raw materials 
kept at the mill and KCR for daily 
processing is 652 t/day and 984  
t/day, accordingly. At the refinery, 
about 6102 t/day of CPO and 1587 
t/day of CPKO are required daily 
for processing purposes.

Meanwhile for the outputs, the 
daily average stock levels of CPO 
and PK at the mill are 832 t/day 
and 149 t/day, respectively. At KCR, 
the average stock level of CPKO is 
796 t/day, while PKE is about 2864 
t/day. At the refinery, the average 
stock level of processed palm oil 
(PPO) is 7281 t/day for olein, and 
2745 t/day for stearin. Holding 
period of raw materials and outputs 
are significant factor that prolong 
the time interval from receiving 
FFB at mill to despatching PPO 
at refinery. Considering all stocks 
and current processed oils are 
fully reserved for previous orders, 
it takes about 9-10 days for palm 
olein to be readily available for a 
new order within the Malaysian 
palm oil industry.
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