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Abstract 
Besides the Philippines, Indonesia is the second-largest coconut crude oil ex-
porter country in the Netherlands. The level of competition for Indonesia’s 
coconut crude oil (CCO) is necessary to estimate in the main market. The 
primary aim of this study was to analyze the level of competition for Indone-
sia’s coconut crude oil in the Netherlands, using a linear approximate AIDS 
model. The data used monthly time series on import values and quantities 
from 2004 to 2019 by the Netherlands. The results indicate that Indonesia’s 
position in the Netherlands was inferior compared to the Philippines. The 
own-price elasticity of Indonesia’s coconut crude oil was non-sensitive to the 
price change. Moreover, Indonesia and the Philippines were competing with 
each other. Thus, increasing the coconut crude oil export and improving 
quality size is one of the alternative strategies to catch up with the competi-
tion in the Netherlands. 
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1. Introduction 

Vegetable oils are an indispensable commodity in the world food oil trade. De-
mand for vegetable oils in the world continued to rise gradually. Recently, co-
conut crude oil was one of the vegetable oils that dominated the world’s food oil 
based on health issues. The product is beneficial for human health that contains 
active ingredients such as tocopherols, phytosterols, and polyphenols (Caran-
dang, 2008). This product is generally used as industrial raw material (Anajohn, 
2018; Burnett et al., 2011). Coconut crude oil also can be used as a raw material 
for the food and pharmaceutical industry.  
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As the largest coconut producer, Indonesia has an opportunity to increase its 
export in the world market, including the Netherlands. In recent years, Indone-
sia has become the largest coconut-producing country globally, with an average 
of 18.3 million tons per year (FAOSTAT, 2021). However, Indonesia requires 
obtaining a policy that can benefit both coconut farmers and industries in trade 
flows. The low income of coconut farmers and the coconut industry is caused by 
the low supply of industrial raw materials, monoculture planting systems, ineffi-
cient supply chains, price fluctuations, limited product diversification, and low 
quality (Alouw & Wulandari, 2020).  

Coconut crude oil export has oscillated in the world market. The Philippines 
and Indonesia contributed 54.40% and 33.60%, respectively. This means that 
both countries can export to the world market by 88%. In 2010, the Philippines 
achieved the highest export level in the world at 1.05 million tons. In compari-
son, Indonesia declined in the export quantity of 0.23 million tons in 2017. This 
condition became a strategic issue for Indonesia in the world’s coconut crude oil 
trade (Figure 1).  

On the importer side, the Netherlands is the world’s largest coconut crude oil 
importer country during the period. As coconut crude oil has various health 
benefits, there has been an exponential demand in the Netherlands. Nevertheless, 
there was a dip of 1.67 thousand tons in 2009, and even below the Unite States of 
America and Germany. The prices for coconut oil tended to be high, and the 
Netherlands substituted palm kernel oil (CBI, 2016). The price of coconut oil is 
higher than other vegetable oils in the world, with an average of US$1056.65 per 
ton. Meanwhile, the average price for other vegetable oil is US$742.33 for palm 
oil, US$943.47 for rapeseed oil, and US$888.73 for soybean oil (Index Mundi, 
2021) (Figure 2). 

The world’s demand for vegetable oil went up regularly by 315.2 million tons 
in 2030 as long as the growth of the world population and the need for energy 
sources from fossil to vegetable oil (Rifai et al., 2014). Coconut crude oil mainly 
 

 
Figure 1. Largest coconut crude oil export in the world, 2004-2019. Source: Trade Map, 
2021. 
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Figure 2. Largest coconut crude oil import in the world, 2004-2019. Source: Trade Map, 
2021. 
 
contributes to this demand. Consumers in the Netherlands preferred coconut 
crude oil because of health and environmental issues. The Netherlands became 
an entrepot trade in European countries. The country imported the coconut 
crude oil and then exported it to another European country. From 2015 to 2019, 
the Netherlands has exported the product to other European countries by 
97.30%. This study aimed to analyze the competition level for Indonesia’s coco-
nut crude oil in the Netherlands. The estimated parameters will formulate a 
strategy for Indonesia’s market position in the future. 

This article is organized as follows: provide the background information, the 
following section mentions the result of the previous research related to the top-
ic, followed by the overview of the coconut crude oil import in the Netherlands, 
and employs the empirical model that used for the data analysis. Subsequently, 
describe and interpret the results and discussion. Finally, summarize the main 
findings within the broader context in conclusion and formulate the strategies. 

2. Literature Review  

An Almost Ideal Demand System (AIDS) model is often used in various studies 
in demand systems. Originally, Deaton and Muellbauer developed the AIDS 
Model in 1980. This model can display consumer behavior at the macro or mi-
cro level in the aggregate through its flexible functional structure and is relative-
ly easy to estimate and interpret (Alston & Chalfant, 1993). Several studies ap-
plied the AIDS model, including food demand analysis (e.g., Selvanathan et al., 
2015; Hayat et al., 2016; Essaten et al., 2018; Zhou, 2015; Elzaki et al., 2021; 
Onyeneke et al., 2020; Nikmatul et al., 2020), and trade flows (Muhammad et al., 
2013; Mekonnen et al., 2011; Boonsaeng et al., 2008; Rifin, 2013; Widarjono, 
2018). The AIDS model also had many modifications in general, including non-
linear and linear AIDS, quadratic AIDS (QUAIDS), inverse AIDS, and others. 
Deaton and Muellbauer (1980) modified the AIDS model to linearize approx-
imate AIDS or LA/AIDS in the demand system.  
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A few studies are analyzing Indonesia’s coconut crude oil trade in the world 
market. Sukmaya (2017) calculated the demand for Indonesia’s coconut crude 
oil imports in the international market by using the AIDS model. The expendi-
ture elasticity of Indonesia is higher than the Philippines in the international 
market. The Hicksian own-price elasticity for Indonesia, the Philippines, Malay-
sia, the USA, and the Netherlands is a negative sign. Malaysia, the Netherlands, 
and the Philippines are sensitive to its price. The relationship between Indonesia 
and Malaysia and the USA is a substitute for both Marshallian and Hicksian 
elasticity. Moreover, the relationship between Indonesia and Netherland is a 
complement either in Marshallian and Hicksian price elasticity. Thus, the share 
of Indonesian exports will decrease if the export price in the Netherlands in-
creases. Meanwhile, the relationship between Indonesia and the Philippines is a 
substitute in Hicksian elasticity and complement in Marshallian elasticity. The 
relationship between Indonesia and the ROW is a complement in Marshallian 
and Hicksian price elasticity. 

Furthermore, Tanago and Kaluge (2019) calculated factors that influence ex-
port quantity for Indonesia’s and the Philippines coconut oil by using multiple 
linear regression. The results indicated that the price (of coconut oil, crude palm 
oil, virgin olive oil) and GDP have no significant impact on the Philippines ex-
port quantity. In contrast, Indonesia’s coconut oil export quantity is significantly 
influenced by GDP. Yulhar and Darwanto (2019) investigated Indonesia’s coco-
nut crude oil export competitiveness in destination countries. The results showed 
that Indonesia had competitiveness in the USA, the Netherlands, Malaysia, Chi-
na, and Singapore. The Revealed Comparative Advantage (RCA) index average 
in each country demonstrated that Indonesia had a decisive comparative advan-
tage. Export Product Dynamic (EPD) analysis also showed that Indonesia was in 
the rising star position in the Netherlands, Malaysia, China, and Singapore. 

3. Indonesia’s and the Philippine Market of CCO in the  
Netherlands 

The Netherlands is Indonesia’s largest trading partner, investor, and export des-
tination during the 20th century. One of the superior products that both coun-
tries obtain in trade is coconut oil. As the potential for coconut crude oil in-
creases in Europe, the Netherlands tends to increase its demand. Figure 3 dis-
plays the unit import value for Indonesian and the Philippines coconut crude oil 
import in the Netherlands from January 2004 to December 2019. The import 
value of Indonesia and the Philippines fluctuated from 2004 to 2019 in the 
Netherlands. The value of the Philippines is higher than Indonesia. The average 
import value of the Philippines in the Netherlands market was US$22.16 million. 
In June 2018, the Philippines achieved the maximum import value of US$69.18 
million. Meanwhile, the average import value of Indonesia is US$5.09 million. 
The highest import value of Indonesia carried out by the Netherlands occurred 
in May 2007 with US$29.90 million. 
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Figure 3. Unit import value for Indonesia’s and the Philippines coconut crude oil in the 
Netherlands, 2004-2019. Source: Trade Map, 2021. 

4. The Empirical Model 

The AIDS model has become very powerful for analyzing trade flow between 
countries and regions. The model has also been extensively used due to its con-
sistency and flexibility function (Chang & Nguyen, 2002). Since its model can 
provide price and expenditure elasticity, we chose it as the empirical analysis for 
Indonesia’s coconut crude oil import demand in the Netherlands. Deaton and 
Muelbauer (1980) developed the AIDS model for several advantages; it is able to 
offer an arbitrary first-order approximation to any demand system, the model 
can satisfy the axioms of choice exactly, it aggregates perfectly over consumers, it 
has a functional form which with household budget data, it is simple to estimate, 
it is able to avoid the non-linear system, and it is able to test the restrictions of 
homogeneity and symmetry. The modification of the AIDS model is a Linear 
Approximate AIDS or LA/AIDS regarding its non-linearity issue in the system. 
Deaton and Muellbauer (1980) developed the LA/AIDS by using the stone price 
index. Linear Approximate Almost Ideal Demand System model specifies as fol-
lows. 

*
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∑                   (1) 

where wi = import share; p = price (US$/ton); αi, γij, and βi = parameters; x = to-
tal expenditure; and *p  = stone price index. The stone price index ( *p ) in the 
LA/AIDS model is as follows: 
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However, the stone price index is not invariant to change in units of mea-
surement (Moschini, 1995). He suggested employing the corrected stone price 
index from a log-linear version of the Laspeyres index as follow: 
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where 0
tp  denotes price on the base year. 

The LA/AIDS model for coconut crude oil import in the Netherlands uses the 
corrected stone price index as follows. 

1 1 2 3 1 *ln ln ln lnInd Ind Phil Row
xw p p p
p

 
= α + γ + γ + γ +β  

 
         (4) 

2 4 5 6 2 *ln ln ln lnPhil Ind Phil Row
xw p p p
p

 
= α + γ + γ + γ +β  

 
        (5) 

where wInd = import share of Indonesia; wPhil = import share of the Philippines; 
α1, α2 = intercept; γ1, γ2, …, γ6 = coefficient; β1, β2 = coefficient; pInd = price of 
Indonesia; pPhil = price of the Philippines; pRow = price of Row; x/p* = Total im-
port value that affected by the corrected stone price index. 

There are three restrictions to be fulfilled with economic theory. The follow-
ing properties need to be satisfied as follows: 

1
1 1 1

Addin up : 1, 0, 0
n n n

ij i
i i i= = =

α = γ = β =∑ ∑ ∑              (6) 

1
Homogeneity : 0

n

ij
i=
γ =∑                      (7) 

Symmetry : ij jiγ = γ                        (8) 

Estimating Equations (4) and (5) use the Seemingly Unrelated Regression (SUR) 
in the statistical software STATA 15. The parameter estimates of LA/AIDS is 
used to compute the price and expenditure elasticities. Following Rifin (2013), 
this study used the price elasticity and expenditure elasticity estimation. Price 
elasticity is calculated by uncompensated (Marshallian) representing price and 
income effect, and Hicksian (compensated) price elasticity, which contains only 
price effects. Both price and expenditure elasticity are as follows: 
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where δij is the Kronecker delta (1 for i = j and 0 otherwise).  
This study applied 16 years of monthly time series data from 2004 to 2019 on 

values and quantities of coconut crude oil import by the Netherlands. The data 
in this study provides 192 observations. The data was collected from the ITC-Trade 
Map database by adopting a six-digit HS code (151311). The unit import values 
come from the total import value divided by the total import volume.  
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As the largest producer country, Indonesia has to be concerned about the de-
mand in the primary market. Indeed, most of Indonesia’s coconut crude oil sup-
plies are in Europe, especially in the Netherlands. Import share is presented in 
Table 1 (as shown in Column Mean). Coconut crude oil from the rest of the 
world is the most expensive (US$700/ton), the Philippines is the cheapest one 
(US$541/ton), and the average price from Indonesia is US$551/ton. 

5. Results and Discussions 

The Netherlands is the largest importing country globally, with an average of 
333.213-tonnes per year (Trade Map, 2021). So far, 93.87% of the coconut crude 
oil imported by the Netherlands comes from the Philippines and Indonesia. The 
average share of coconut crude oil imports presents that the Philippines occupies 
the first position of 74.15%, while Indonesia only has an average share of 19.72% 
(Table 1).  

Elasticity Estimates 

Compensated (Hicksian), uncompensated (Marshallian), and expenditure elas-
ticities are estimated by using the coefficients in the AIDS equation (Table 2). 
File attached is more detailed. Price and expenditure elasticity is estimated to see 
the competition between Indonesia and the Philippines in the Netherlands. Ex-
penditure elasticity is the percentage change in demand for coconut crude oil 
import by the Netherlands. The expenditure elasticity value of Indonesia’s co-
conut crude oil is a positive sign, implying that Indonesia’s coconut crude oil is a 
normal good. The value of expenditure elasticity from Indonesia is 0.8967, indi-
cating that If the Netherlands increases 1 percent on coconut crude oil imports, 
it will increase the import demand from Indonesia by 0.8967 percent, ceteris pa-
ribus. The share of coconut crude oil import from the Philippines will be larger 
and more profitable than Indonesia because the Philippines expenditure elastic-
ity is higher (Table 3).  

The price elasticity of both Marshallian and Hicksian elasticity is a negative 
sign in the Netherlands, implying that when the price of coconut crude oil in-
creases by 1 percent, the demand from the Netherlands will decrease, ceteris pa-
ribus. Indonesia’s own-price elasticity value is inelastic because the absolute value  
 
Table 1. Summary for the LA/AIDS variables in the Netherlands. 

Variables Obs. Mean Std. Dev. Min. Max. 

Import share of Indonesia (%) 192 19.72 16.60 0.00 90.51 

Import share of the Philippines (%) 192 74.15 18.51 7.37 98.83 

Price of Indonesia ($/Ton) 192 551.47 517.24 0.00 2293.14 

Price of the Philippines ($/Ton) 192 541.41 499.32 0.71 2092.15 

Price of Row ($/Ton) 192 700.19 917.69 1.13 9666.67 

Total Import ($) 192 28,742 13,393 5,707 78,945 
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Table 2. Result of LA/AIDS in the Netherlands. 

Variables 
Netherlands 

WInd WPhil 

PInd 0.0400 −0.0367 

PPhi −0.0367 −0.0121 

PRow −0.0033 0.0488 

x −0.0203 0.0217 

R2 0.2012 0.2863 

 
Table 3. Demand elasticity for Indonesia’s coconut crude oil in the Netherlands. 

Elasticity PInd PPhi PRow 

Price 

Marshallian (Uncompensated) 

 
PInd −0.8164 −0.2637 −0.0232 

 
PPhi −0.0437 −0.9946 0.0676 

Hicksian (Compensated) 

 
PInd −0.5998 0.5551 0.0447 

 
PPhi 0.1469 −0.2742 0.1273 

Expenditure 

 Indonesia 0.8967 

 Philippines 1.0293 

 
is less than 1, which means not sensitive to price changes. In contrast, the own-price 
elasticity of the Philippines is close to unitary. Hicksian cross-price elasticity was 
estimated to discover how competitive position for Indonesia’s coconut crude oil 
in the Netherlands market. The estimated elasticity of cross-price elasticity re-
veals that the relationship between Indonesia and the Philippines is a substitute. 
Although the value is not elastic (<1), they are competing in the Netherlands. 
The values for Indonesia and the Philippines cross-price elasticity are 0.5551, 
implying that when the price of Philippines coconut crude oil increases by 1 
percent, it will increase the demand for Indonesia coconut crude oil by 0.5551 
percent. Indonesia is likewise competing with the ROW (rest of the world). The 
findings are not in line with the previous findings. We speculate that using the 
proposed model (LA/AIDS) with the original AIDS model obtain different re-
sults. The different findings are expenditure elasticity and the relationship be-
tween Indonesia and the rest of the world. An apparent limitation of the empiri-
cal analysis here was not estimating the consistency of time series data.  

6. Conclusion  

Coconut crude oil demand in the Netherlands increased due to health and envi-
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ronmental issues. It is essential to see how far Indonesia’s competition on coco-
nut crude oil import is in the Netherlands. Indonesia and the Philippines are the 
largest coconut crude oil exporters in the Netherlands market. The Philippines 
occupies the first position at 74.15%; meanwhile, Indonesia only has an import 
share of 19.72%. Expenditure elasticity of Indonesia’s coconut crude oil import 
is a normal good. The price of Indonesia’s coconut crude oil import is flexible to 
its price in the Netherlands. The relationship between Indonesia and the Philip-
pines is a substitute rather than complement each other. Therefore, this study 
encourages Indonesia to increase the export of coconut crude oil to the Nether-
lands when the Philippines increases the import price. In addition, Indonesia 
needs to improve the quality size as a prior strategy for pursuing a competitive 
position in the Netherlands. For further research, analysis of influencing factors 
will extend a deeper view of import demand for Indonesia’s coconut crude oil in 
the Netherlands. 
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