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Abstract 

This study was conducted to evaluate the efficiency, determining factors 

and exports opportunities of Indonesian agricultural commodities to ASEAN 

(Association of Southeast Asian Nations) for the 1997-2021 period using 

Stochastic Frontier Gravity Model (SFGM), followed with the Fixed Effect 

(FE) and Pseudo Poisson Maximum Likelihood (PPML) models to confirm  

the robustness of our model. The findings of this study showed that the GDP  

of Indonesia, as well as the GDP and population of importer countries, were
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 stimulating factors in Indonesia’s agricultural exports to other ASEAN 

countries. Geographical distance and shared borders between Indonesia and 

importer countries have a negative impact on Indonesian exports. Other 

findings of this study showed that Indonesia’s agricultural commodities exports 

to the other 9 ASEAN member countries were inefficient, with an average TE 

value of 29.59%. The negative value of export potential indicates the 

unoptimized export performance of Indonesia’s agricultural commodities to 

other ASEAN countries. In the end, this study contributed to enriching the 

literature by evaluating efficiency and export potential, which were not widely 

studied in international trade economic studies  As part of this study, policy 

recommendations for increasing Indonesia’s agricultural exports to other 

ASEAN countries were provided as well. 

Keywords: Agricultural trade, exports efficiency, exports potential, panel data, 

SFGM
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1. Introduction 

 Agricultural sector is crucial to Indonesia’s economic development 

(Bashir et al., 2019). The significance of the sector is demonstrated by its 

12.62% contribution to Gross Domestic Product (GDP) in 2021 (Badan Pusat 

Statistik, 2022). Furthermore, agricultural sector plays a role as a provider of 

employment opportunities, industrial raw materials, alleviating poverty, and 

increasing the income of the population, specifically in rural communities 

(Ervani, 2013; Khairiyakh et al., 2016). The strategic importance is also seen 

from the contribution of agricultural commodities exports to Indonesia's total 

exports which reached 4.62% in 2021(World Bank, 2023). Even though exports 

contribution is relatively small, the export value of Indonesian agricultural 

commodities has increased significantly in the last few decades. 

Exports are the main composition in the integration and growth of the 

economy (Abdullahi, Aluko, et al., 2021; Dooranov et al., 2023; Hermawan et 

al., 2023), including exports of agricultural commodities. The inclusion of 

various countries in international trade contributes positively to economic 

improvement and achieves other development, such as poverty reduction, job 

creation, food security, and gender inclusivity (Sohail et al., 2021). In particular, 

exports of agricultural commodities play an important role in the economic 

success of developing countries (Hoang, 2018; Xu et al., 2023), including 

Indonesia (Arifah & Kim, 2022). Arifah & Kim (2022) added that increased 

exports of agricultural commodities contribute positively to Indonesia’s 

economic growth. As one of the key sectors in the Indonesian economy, the 

export pattern of Indonesian agricultural commodities also influences the 

pattern of Indonesian exports as a whole. Indonesia’s export value of 

agricultural commodities has increased significantly in the last 20 years, with 

value in 2022 of US$ 347 billion (Trade Map, 2023). The increase in the export 
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value of agricultural commodities is expected to contribute to the Indonesian 

economy. 

One of the largest exports market for Indonesian agricultural 

commodities are ASEAN (Association of Southeast Asian Nations), with a 

contribution of 17.92% of Indonesia's total agricultural exports in 2021 (UN 

Comtrade, 2023). ASEAN is a regional integration organization consisting of 

10 countries (Rasyid & Ghee-thean, 2023) that aims to strengthen international 

trade relations in the Southeast Asia region. In addition, it is a solid economic 

region with a relatively high share of agriculture in GDP and is a growing 

market for agricultural products (Mizik et al., 2020). This market is also a 

leading pioneer in economic integration in the Eastern Region of the Asian 

continent and plays a central role in regional cooperation (Ishikawa, 2021). As 

potential economic region, in 2021 ASEAN will have a collective population 

of around 673 million people or 8.48% of the total world population and a 

combined GDP of US 3.1 trillion (World Bank, 2023). Therefore, ASEAN is 

considered a very large economic entity and ranked in the top 3 in Asia and the 

top 10 in the world (Hoang, 2018; Noureen & Mahmood, 2021). ASEAN is 

projected to become the fourth-largest economy in the world in 2030 (Liu et al., 

2019). The economy continues to increase with average population growth and 

GDP of 1.37% and 4.90% for the 1997-2021 period (World Bank, 2023), which 

strengthens the position as potential economic region for international trade, 

including agricultural products. 
 

  



Leo Rio Ependi Malau, Measuring determinants and potential exports of Indonesian • 155 

Figure 1. Exports value (USD) of Indonesian agricultural commodities to ASEAN 

 
Source: (UN Comtrade, 2023) 

Indonesia’s exports of agricultural products to ASEAN in the last 25 

years have fluctuated with a tendency to increase (Figure 1). The value in 1997 

was US$ 987 million, which increased significantly to US$ 9 billion in 2021 

(UN Comtrade, 2023). Fluctuations in Indonesian agricultural commodities 

exports to ASEAN are influenced by many factors in terms of demand, supply, 

and other factors (Abafita & Tadesse, 2021; Abula & Abula, 2021; Malau, Ulya, 

et al., 2022; Tandra & Suroso, 2023). The exchange rate also influences 

fluctuations in Indonesian exports to ASEAN (Hadi & Mardianto, 2004). 

Competition with other exporting countries and the similarity of Indonesian 

agricultural products also influence exports fluctuations (Hoang, 2018). Other 

factors such as free trade agreements, the economic crisis, changes in consumer 

tastes, trade costs, and the Covid-19 pandemic contribute to Indonesian export 

fluctuations. As one of the largest markets for Indonesian agricultural products, 

fluctuations in Indonesia's exports to ASEAN are important to analyze due to 

the economic impact. Given the important role of agricultural commodity 

exports to the Indonesian economy, it would be useful to investigate agricultural 

commodities exports through an evaluation of the determinants of trade flow. 

Export determinants have been the focus of extensive research over the 

past several decades, with the majority of these studies employing the gravity 
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model as their theoretical framework.Analogous to the gravity law of Newton, 

a bilateral trade stream between two countries is directly corresponds to the size 

of the economy (GDP) and inversely comparable to the distance (Ayuda et al., 

2022). Other characteristics of importing and exporting countries, such as 

population, language similarity, colonialism relations, national borders, and 

various other factors, were also added by previous researchers to the gravity 

model (Balogh & Aguiar, 2022; Balogh & Leitão, 2019; Hassan Khayat, 2019; 

Renjini et al., 2017). 

Besides the strategic function of agricultural field, only a few studies 

have discussed agricultural exports as a whole. In this context, the 

comprehensive analysis of agricultural product trade at the ASEAN level is 

rarely found in international literature (Mizik, 2021). Several researchers have 

discussed Indonesia’s main agricultural sector commodities exports, such as 

coffee, cocoa, and CPO (Anggoro & Widyastutik, 2016; Darhyati et al., 2017; 

Nugroho, 2014; Ridwannulloh & Sunaryati, 2018). However, research on 

agricultural commodity exports to ASEAN is still limited. Therefore, this study 

evaluates determinants of Indonesia’s exports of agricultural products to 

ASEAN. This information is useful as recommendations for policy 

improvement in increasing agricultural exports which leads to increasing 

national income. 

As a comprehensive analysis, this study also measured the potential and 

efficiency of Indonesia’s exports for agricultural products to ASEAN. 

Efficiency of export is the proportion between the quantity of actual exports and 

opportunities (Noviyani et al., 2019). This was measured by using Stochastic 

Frontier Gravity Model (SFGM) and the result can assist in the process of 

evaluating Indonesia’s exports performance. The use of SFGM is offered by 

Kalirajan (2008) because the gravity model has limitations in measuring export 
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efficiency. It is hoped that establishing exports opportunities of agricultural 

materials to any ASEAN country will provide important information regarding 

the target market (Xu et al., 2023). This study contributes to addressing the 

study gap related to exports of agricultural products to ASEAN and the 

relatively limited use of SFGM in international trade literature. 

2. Literature Review  

International trade practices are increasingly developing with 

liberalization and economic globalization (Abdullahi et al., 2022). The concept 

is increasingly complex (Chen, 2022) since the theory is developed through 

various approaches. Studies on international trade often use gravity models 

which try to understanding trade between countries using Newton's gravity 

theory (Masood et al., 2022). Tinbergen introduced this method with the 

assumption that the main factors driving trade flows are the size of the economy 

and the distance (Joki & Haque, 2022). Even though gravity model is not found 

in economic theory, the concept is considered feasible in explaining trade flow 

between countries (Natale et al., 2015). This is driven by the ease of 

implementation with real data (Sinaga et al., 2019) and its flexibility for various 

measures outside of economic elements such as language, population, colonial 

relations, and geographical conditions (see (Renjini et al., 2017; Morland et al., 

2020; Masood et al., 2022; Noviyani et al., 2019). 

The use of gravity models in previous studies shows that trade between 

countries is positively influenced by exporter GDP (Khati & Kim, 2023), 

importer GDP (Hendy & Zaki, 2021; Yu et al., 2020), population (Manu, 2020), 

colonial relations (Hendy & Zaki, 2021; Renjini et al., 2017), contiguity (Yao 

et al., 2021), and the existence of the FTA (Manu, 2020; Masood et al., 2022). 

However, international trade can also be negatively influenced by several 
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factors including distance (Stavytskyy et al., 2019; Yao et al., 2021; Yu et al., 

2020) and exchange rates (Abidin et al., 2013; Effendi, 2014; Shahriar et al., 

2019). In subsequent developments, economists are starting to find weaknesses 

in the gravity model. This is because the concept only explains the average 

value of trade flows, and not the optimum value that can be achieved by the 

countries involved in it (Abdullahi, Aluko, et al., 2021; Atif et al., 2017). The 

optimum potential is important information for exporting countries to increase 

the value of exports. The gravity model is unable to measure “behind the 

border” factors, causing a hole between actual and potential exports (Nguyen, 

2022). 

To overcome these weaknesses, the model was developed with stochastic 

frontier approach, namely Stochastic Frontier Gravity Model (SFGM), which 

allows to determine the maximum trading level that can be achieved (Ebaidalla 

& Ali, 2023). The model assumes that all trade barriers that cannot be measured 

in the gravity model are the same trade inefficiencies as inefficiencies that occur 

in the production process in the conventional stochastic frontier model 

(Amstrong, 2007). In SFGM model, this inefficiency is shown as an error term 

so this model has two error terms, namely error which indicates trading 

inefficiency which has a value between 0 to 1 and error in the form of statistical 

interference in the model estimation (Abdullahi, Aluko, et al., 2021). The model 

also has the advantage of evaluating the statistical problem of economic 

distance bias causing heteroscedasticity and non-normality (Abdullahi et al., 

2022). 

Study using SFGM in analyzing international trade in various sectors has 

been reported (see (Abdullahi, Aluko, et al., 2021; Abdullahi, Huo, et al., 2021; 

Ebaidalla & Ali, 2023; Nguyen, 2022). The model is more reliable because 

SFGM can also measure information on efficiency and exports potential. 
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However, previous studies have used SFGM to analyze trade in certain 

commodities from a country, such as exports of rice and coffee from Vietnam 

(Nguyen, 2022), Nigerian agri-food commodities (Abdullahi, Aluko, et al., 

2021), and Indonesian palm oil products (Tandra & Suroso, 2023). Study 

measuring the efficiency of exports of agricultural products is limited, 

specifically in the case of Indonesia. Previously, similar studies have been 

conducted in the cases of Pakistan (Atif et al., 2017) and China (Abdullahi et 

al., 2022), while for the case of Indonesia, previous research using SFGM 

analysis only measured the efficiency of Indonesian exports in general 

(Noviyani et al., 2019), and the effect of AFTA on exports (Effendi, 2014). This 

study would add to the literature related to the use of SFGM in measuring 

exports efficiency and potential, specifically in the case of Indonesian trade in 

the ASEAN. 

3. Material and Methods  

3.1 Model and Methodology 

This research endeavors to assess the factors, effectiveness,  and 

prospects of Indonesia's agricultural products exports to ASEAN by employing 

the gravity model.. It assumes that geographical proximity and economic size 

are crucial in bilateral exports between countries (Shobande, 2019). In general, 

GDP and distance play a role as a proxy for the size of the economy and 

transportation costs. According to the model, bilateral trade flows are 

determined negatively by distance and positively by GDP (Natale et al., 2015). 

The primary linear formula of the model is written as follows: 
 

EXPij = β0 + β1GDPi + β2GDPj + β3DISTij +  εij   (1) 

 

where, EXPij is exports value from the country of origin (i) to the export 
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destination country (j), GDPi is the GDP value of exporting country (i), GDPj 

is the GDP value of the importing country (j), DISTij is a geographical distance 

of exporting country (i) and the importing country (j), β is a coefficient, and ε 

is an error term. 

Several factors also determine bilateral exports between countries, such 

as exchange rates, population, and land borders (Abdullahi, Kea, et al., 2019; 

Malau, Anjani, et al., 2022; Rahman et al., 2019; Aluko, et al., 2021). In line 

with this, the variables added influenced Indonesia’s agricultural commodities 

exports to ASEAN. As a cross-border trading activity, the exchange rate plays 

a crucial role in international trade due to differences in currencies. The 

importer population also determines trade flows, where an increase in the 

importer population will increase trade flows. This study also used a dummy 

variable in the form of a common border. Therefore, the development of the 

model used is written as below formula: 
 

ln EXP𝑖𝑗𝑡  = β0 + β1 ln GDP𝑖𝑡 + β2 ln GDP𝑗𝑡 + β3DISTijt + β4EXCijt +

   β5POPjt + γ6CNTGjt +  εijt          (2) 

 

where EXPijt is the value of exports for Indonesian agricultural commodities 

towards country j in year t; GDPit is the GDP of Indonesia in year t; GDPjt is the 

GDP of the importer in year t; DISTijt is the geographical distance of Indonesia 

and importer in year t; EXCijt is a rupiah exchange rate towards LCU in year t; 

POPjt is an importer’s population in year t; CNTGjt is a dummy of Indonesia’s 

land border and importer (1 = land border and 0 = no land border); Ln is the 

natural logarithm, β, and γ are the coefficients, t is the year of analysis (1997-

2021), and εijt is an error term. 

However, the use of the model is considered inappropriate to describe 

exports potential (Noviyani et al., 2019), because gravity model with OLS 
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produces a value that is centralized or the middle value of the existing data set, 

which does not describe an upper bound value. To overcome the inherent bias 

in conventional gravity models, Kalirajan, (2008) offered SFGM as a 

combination of Stochastic Frontier Production Function and gravity model, 

allowing estimation of exports efficiency (Abdullahi, Aluko, et al., 2021). The 

use is more acceptable and suitable for considering trade constraints or barriers 

that cannot be observed by ordinary gravity models (Amstrong, 2007). SFGM 

also corrects the term economic distance bias causing heteroscedasticity and 

non-normality, isolating the concept into a statistical error term. In contrast to 

the gravity model, SFGM has two error terms, namely an error indicating trade 

inefficiency and an error arising due to other factors not expected in the model 

(Xu et al., 2023). The basic SFGM equation is written as follows (Miankhel et 

al., 2014): 
ln X𝑖𝑗 = ln 𝑓(T𝑖𝑗 ; β) 𝑒𝑥𝑝(𝑣𝑖𝑗𝑡− 𝑢𝑖𝑗𝑡)    (3) 

 

where, f (T; β) is a function for determinants of potential exports (Tijt), Xij is an 

actual value of exports from country i to country j, β is the estimated parameter, 

uijt is the error caused by economic distance bias, vijt is the error caused by the 

influence of “behind the border measures”. 

 

Therefore, the model used in this study is formulated as below: 
 

ln EXP𝑖𝑗𝑡  = β0 + β1 ln GDP𝑖𝑡 + β2 ln GDP𝑗𝑡 + β3DISTijt +  β4EXCijt +

β5POPjt + γ6CNTGjt + uijt +  vijt                     (4) 

 

Equations (2) and (4) have differences in the error components. Meanwhile, the 

error component in equation (4) is divided into two, namely the single side error 

(uijt) from the combination effect over the border constraints and behind the 
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border constraints of country trade i to j generating a distinction between 

potential and actual exports values, and double side error (vijt) which is an error 

due to measurement errors and omitted variables that are randomly distributed. 

 

The calculation of exports efficiency of Indonesian agricultural 

commodities to ASEAN is as follows (Xu et al., 2023): 
 

   𝐸𝑥𝑝𝑜𝑟𝑡 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑖𝑗,𝑡 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑒𝑥𝑝𝑜𝑟𝑡𝑖𝑗,𝑡

𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑒𝑥𝑝𝑜𝑟𝑡𝑖𝑗,𝑡
=

𝐸𝑥𝑝(𝑋𝑖𝑗,𝑡𝛽+𝑣𝑖𝑗,𝑡–𝑢𝑖𝑗,𝑡

𝐸𝑥𝑝(𝑋𝑖𝑗,𝑡𝛽+𝑣𝑖𝑗,𝑡)
= 𝐸𝑥𝑝 (– 𝑢𝑖𝑗,𝑡)       (5) 

 

Exports efficiency ranges from 0-1 (Xu et al., 2023), and a score of 0 

shows inefficiency where opportunities increase exports, while 1 indicates that 

actual exports match potential exports (Abdullahi, Aluko, et al., 2021). Potential 

exports value is calculated based on the efficiency value, so that Indonesia’s 

export potential for Indonesian agricultural products is known in each trading 

partner country. Potential exports are calculated using the following equation 

(Xu et al., 2023): 

𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑒𝑥𝑝𝑜𝑟𝑡𝑖𝑗,𝑡 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑒𝑥𝑝𝑜𝑟𝑡𝑖𝑗,𝑡

𝐸𝑥𝑝𝑜𝑟𝑡 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑖𝑗,𝑡
                         (6) 

 

Apart from SFGM, testing the relationship of the variables also used 

other estimation methods in the form of Poisson pseudo maximum likelihood 

(PPML) model and panel data regression. These three estimation methods were 

used to investigate the robustness of the model. The use of PPML aimed to 

mitigate the issue of selection bias that arises from the presence of zero trades 

and heteroscedasticity (Abafita & Tadesse, 2021; Balogh & Aguiar, 2022) as 

well as multicollinearity (Abdullahi et al. 2021). Panel data regression produces 

three models, namely Common Effect, Fixed Effect, and Random Effect 

(Juanda, 2009). The Chow test selected Common Effect or Fixed Effect, the 
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Hausman test determined Fixed Effect or Random Effect, while the LM test 

was used to select Random Effect or Common Effect. 

3.2 Data and Variables 

A comprehensive dataset encompassing Indonesian agricultural exports 

to ASEAN countries over a period of 25 years (1997-2021) was collated to 

address the research objectives of the study.. The objects of this study were 

Thailand, Singapore, Malaysia, Philippines, Myanmar, Cambodia, Lao PDR, 

Vietnam, and Brunei Darussalam. Agricultural commodities consisted of HS 

01-24 collected from UN Comtrade. Variables playing the role of economic 

indicators were population and GDP from the World Bank, while the exchange 

rate was from UNCTAD. Other variables, namely landlocked, contiguity, and 

distance were collected from CEPII. The variables used the natural logarithm 

(Ln), except for dummy and those using percentage units. Sources of data and 

units of measurement of the variables are shown in Table 1. 

Table 1. The description and source of variables 

Variable  Description Unit Source 
EXPijt  Exports value of Indonesian agricultural commodities 

(HS 01-24) to ASEAN 
USD UNComtrade 

GDPit GDP of Indonesia (in constant 2015) USD World Bank 
GDPjt GDP of impoter(s) (ASEAN) (in constant 2015) USD World Bank 
EXCijt Exchange rate IDR/LCU UNCTAD 
DISTijt The geographical distance of Indonesia to the importing 

country 
Km CEPII 

CNTGjt Dummy variable for direct land borders Binary (0,1) CEPII 
POPjt Population of importer(s) Person(s)  World Bank 

Source: Author’s compilation 

Based on the descriptive statistics in Table 2, most of the variables had a 

small standard deviation which showed a little variation. EXCijt and GDPit were 

the variables with the highest and lowest standard deviations, namely 3.5457 

and 0.3521. The relatively large range of maximum and minimum observations 

for EXPijt showed the very diverse exports value of Indonesian agricultural 
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commodities. EXCijt and EXPijt also showed a large observation range, where 

ASEAN countries had a lot of differences in several aspects. 

 
Table 2. Descriptive statistics 

Variable  Obs Mean Maximum Minimum Std. Dev 
EXPijt  224 18.218 22.005 6.976 2.945 
GDPit 225 27.165 27.694 26.646 0.352 
GDPjt 225 24.931 26.855 22.163 1.471 
EXCijt 225 4.445 9.273 -0.849 3.546 
DISTijt 225 7.5918 8.014 6.787 0.413 
CNTGjt 225 0.111 1 0 0.315 
POPjt 225 16.647 18.551 12.654 1.699 

Source: Author’s calculations 

4. Results and Discussion  

4.1 Determinants of Indonesia’s Agricultural Commodities Exports to 

ASEAN 

A total of three estimation methods in the form of SFGM, PPML, and 

panel data regression were used to evaluate determinants of Indonesia’s exports 

of agricultural commodities to ASEAN (Table 3). The best panel data 

regression model was selected using the Chow, Hausman, and LM tests. The 

Chow test showed a probability of 0.0000 or smaller than the real level of 5%, 

hence FE was better than Common Effect. Hausman test showed a probability 

of 0.0137 or smaller than the real level of 5%, therefore FE was better than 

Random Effect. Based on these two tests, Fixed Effect was selected as the 

model that represents panel data regression. To accommodate the Ordinary 

Least Square assumption, the selected model was estimated using Fixed Effect 

Robust. FE was used by eliminating time-invariant variables such as geographic 

distance and contiguity (Rahman et al., 2019; Tandra & Suroso, 2023). 

The three estimation methods showed relatively the same value, 

direction, and significance to support the robustness of the model. The gamma 

(γ) value of 0.9878 showed that SFGM was feasible to use. Gamma (γ) close to 
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1 showed that SFGM was appropriate in explaining variations in Indonesia’s 

plantation commodities exports (Atif et al., 2019; Vinh & Phuong, 2022). A 

large γ value also reported that "behind the border" obstacles in the form of 

socio-political-institutional factors were responsible for the average variation in 

Indonesian agricultural exports to ASEAN (Ebaidalla & Ali, 2023; Miankhel et 

al., 2014). The use of PPML and FE was supported by R-square values of 

0.6967 and 0.6499. The R-Square was 0.6967 in PPML, which means that 

exports of Indonesian agricultural commodities to ASEAN could be explained 

by 69.67% of independent variables while the rest was explained by other 

variables not included in the model. The R-Square in FE showed that the 

independent variable could explain 64.99% of Indonesia's agricultural 

commodities exports to ASEAN, while the rest was explained by other 

variables that are not included in the model. 

The variables showed the desired value and direction, which was 

consistent with the fundamentals of gravity model theory. The GDP of 

Indonesia and importers had a positive and significant effect on SFGM, but 

Indonesia’s GDP only had a significant effect on PPML and FE. GDP of 

Indonesia referring to supply capacity while importer’s GDP describes demand 

capacities (Atif et al., 2017). The positive coefficients of Indonesia’s GDP and 

its exporters showed that countries with larger economies were expected to 

engage more in bilateral trade. As a proxy of trade flows, a higher GDP for 

exporter indicated a higher capacity to produce or supply, which can result in 

increasing exports. Therefore, an increase in GDP of Indonesia would increase 

agricultural commodities exports for Indonesia to ASEAN. This is in agreement 

with prior study in several countries, namely Latin America and Caribbean 

(Balogh & Aguiar, 2022), India (Renjini et al., 2017), and Vietnam (Xu et al., 

2023).  
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The importer’s GDP with a positive effect showed that an income 

increase of trading partner countries would have a cause on improving exports 

of Indonesian agricultural materials. This is because an increase in the GDP for 

importers indicated that the country required more goods and services than 

usual. To meet the demand, the importing country would carry out special 

imports of goods. Other studies also established empirical evidence of the 

positive effect of importer’s GDP on exports in other countries, such as Nigeria 

(Abdullahi, Aluko, et al., 2021) and Pakistan (Atif et al., 2017). 

Table 3. Determinants of Indonesia’s agricultural commodities exports to ASEAN 

Independent 
variables 

SFGM PPML FE 
Coefficient St.Dev Coefficient St.Dev Coefficient St.Dev 

Ln(GDPit) 2.6361** 0.2945 0.1009** 0.0163 2.8444** 0.5390 
Ln(GDPjt) 0.7260** 0.2010 0.0037 0.0102 0.3891 0.2849 
Ln(DISTijt) -8.3694** 1.4664 -0.2607** -0.0283 - - 
Ln(EXCijt) -0.2142* 0.1280 0.0122** 0.0039 -1.1109** 0.4110 
Ln(POPjt) 0.5797** 0.2570 0.0862** 0.0120 -1.3611 1.5227 
CNTGjt -1.4100 1.1728 -0.0908** 0.0184 - - 
Constant -14.0583 11.6112 0.5535 0.4235 -41.1435** 16.5455 
γ 0.9878 82.3080     
R2   0.6967  0.6499  
Chow test     0.0000**  
Hausman test     0.0137*  

Note: ** significant at 5% level, * significant at 10% level 
Source: Author’s calculations 
 

The other variable for the gravity model was geographic distance which 

acted as a proxy for transportation costs (Irandu, 2019). The farther the area 

between countries, the higher the transportation costs, resulting in a decrease in 

the quantity demanded by importing countries. Therefore, an increase in 

geographical distance would reduce Indonesia’s agricultural commodities 

exports in SFGM and PPML. These results are consistent with the projections 

and basic theory of the model (Natale et al., 2015). Transportation costs would 

cause additional operational expenses for exporters and importers, leading to 

increased prices for consumers in importing countries. Comparable study 

conducted in various countries obtained analogous results, consistent with the 
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results observed in Pakistan (Atif et al., 2017), China (Abula & Abula, 2021), 

and Albania (Braha et al., 2017). 

In addition to the fundamentals of the model, this study examined the 

influence of various variables such as exchange rates, importer population, and 

contiguity. The analysis showed that the importer population positively affected 

Indonesia’s agricultural commodities exports in SFGM and PPML. The 

addition of the importer population affected increasing consumption in the 

country which would increase exports of Indonesian agricultural commodities. 

ASEAN’s position dominated by developing countries is a huge market 

potential due to positive population growth. The countries with the highest 

growth in the 1997-2021 period were Malaysia (1.93%), the Philippines 

(1.89%) and Cambodia (1.56%) (World Bank, 2023). The positive effect of 

population on agricultural exports has also been reported in previous studies in 

the European Union (Balogh & Leitão, 2019) and Albania (Braha et al., 2017). 

As an activity of exchanging goods and services between countries, 

exports are closely related to the exchange rate due to different currencies. 

Based on SFGM and FE, the exchange rate negatively had an important effect 

on Indonesian exports of agricultural commodities. This result showed that an 

increase in the exchange rate would reduce exports. Previous studies on exports 

of agricultural commodities by Abdullahi, Aluko, et al., (2021) and Barma, 

(2017) also provided empirical evidence regarding the negative influence of the 

exchange rate towards exports activities. According to the results, the 

appreciation of the Rupiah against the importer's currency reduces Indonesia's 

agricultural exports because it will make the prices of Indonesian agricultural 

commodities more expensive for importing countries. However, PPML 

estimate showed that the exchange rate positively had an important effect, 

which was consistent with previous studies on agricultural commodities exports 
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from Atif et al., (2017) and Braha et al., (2017). 

The differences in the influence of the exchange rate in these three 

models increasingly show that empirically the influence of the exchange rate 

on international trade is still uncertain and debated. According to (Zhu et al., 

2022), exchange rate depreciation caused domestic product prices to fall and 

encouraged increased exports, but trading partner countries did not necessarily 

adjust their purchasing power. This condition occurred in exports of Indonesian 

agricultural products, specifically in PPML model. Even though there was an 

appreciation in the Rupiah exchange rate, demand for Indonesian products 

continued to increase because trading partners could not respond by looking for 

substitutes for Indonesian products. 

The CNTGjt dummy negatively influenced Indonesia’s agricultural 

commodities exports at PPML. CNTGjt coefficient of -0.0908 showed that there 

was a difference in exports value of Indonesia’s agricultural commodity 

towards countries with direct land borders compared to countries that did not 

have direct land borders with Indonesia, with a coefficient value of 0.0908. This 

result was not consistent with the desired initial expectations, even though the 

land border dummy variable was relatively small. The negative influence 

occurred because the majority of goods were carried out through sea 

transportation, and the borders did not have a direct effect on increasing exports. 

Other previous studies also reported that the possession of a direct land border 

did not contribute significantly to increasing bilateral trade (Atif et al., 2019; 

Gul & Yasin, 2011). Concerning the implication was that a country bordering 

Indonesia (Malaysia) did not have a significant effect on increasing exports. 

This condition existed because the land border was limited to the areas of 

Kalimantan and East Malaysia, while most of the trade, production, and exports 

ports were on the island of Java. 
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4.2 Efficiency and Potential Indonesia’s Agricultural Commodities 

Exports to ASEAN 

Exports efficiency shows a condition in which a country cannot exports 

additional goods. Conversely, inefficient exports shows a hole between the 

observed and maximum level of exports (Abdullahi et al., 2022). Estimation of 

the technical efficiency of agricultural commodities exports to ASEAN 

countries is presented in Table 4, with an average value of 29.59%. The TE 

value of 29.59% showed that Indonesia had potential of 61.41% to increase its 

agricultural commodities exports to the ASEAN market. The technical 

efficiency of exports to ASEAN has attracted attention with a very large range, 

namely 0.29% - 83.45%. An empirical study from Xu et al. (2023) also reported 

a very large range of exports efficiency for Vietnam’s agricultural commodities 

(5.6% - 84.8%) to APEC. In line with the low average technical efficiency, no 

country has shown 100% technical efficiency, hence Indonesia still has the 

potential to increase exports to its trading partners. 

A low technical efficiency of 29.59% showed that the performance of 

Indonesia’s agricultural commodities exports to ASEAN was not optimal. For 

example, Singapore, Lao PDR, and Malaysia were the 3 most inefficient 

countries with TEs of 0.29, 0.46, and 4.06 respectively. The TE value implied 

that Indonesia had potential to increase untapped exports to Singapore, Lao 

PDR, and Malaysia at 99.71%, 99.54%, and 95.94%, respectively. Conversely, 

trading partner countries with the highest technical efficiency were Myanmar 

(83.45%), the Philippines (82.475%), and Vietnam (50.20%). 

The low TE in these three countries can be caused by several factors, 

such as the geographical condition of Lao PDR as the only landlocked country 

in the ASEAN region. This landlocked condition has a negative effect on 

international trade (Masood et al., 2022; Shahriar et al., 2019), because 
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transportation costs from Indonesia to Lao PDR will increase so it will be more 

profitable if Lao PDR imports products from countries that directly border it. 

Malaysia's TE is low because the geographical conditions are relatively similar 

to Indonesia so Malaysia can produce similar agricultural products such as palm 

oil, cocoa, rubber and other products, so it does not require a lot of imports from 

Indonesia. According to (Hoang, 2018), Indonesia-Malaysia exhibits the most 

comparable agricultural product export patterns among ASEAN nations. 

Meanwhile, Singapore is most concerned about product quality (Le et al., 

2022), which causes TE exports to be low because the quality of Indonesian 

products is not good enough (Mulyono et al., 2022). The inability to meet 

product quality standards means that Indonesia can only control 6% of the share 

of fruit and vegetable products in Singapore, even though its position is very 

close and directly borders Indonesia (Perdana & Kusnandar, 2012). 

Table 4. Efficiency and exports potential of Indonesian agricultural commodities to ASEAN 

No Country Technical 
efficiency (TE) 
(%) 

Actual exports 
(USD) 

Potential 
exports (USD) 

Gap (USD) 

1 Thailand 16.76 346,375,340 2,066,641,744 - 1,720,266,405 
2 Singapore 0.29 881,313,605 303,758,790,857 - 302,877,477,251 
3 Malaysia 4.06 1,508,750,695 37,128,315,761 - 35,619,565,067 
4 Philippines 82.47 505,870,249 613,419,565 - 107,549,316 
5 Myanmar 83.45 225,866,933 270,654,950 - 44,788,017 
6 Cambodia 19.20 155,408,650 809,330,538 - 653,921,888 
7 Lao PDR 0.46 211,739 45,634,388 - 45,422,648 
8 Vietnam 50.20 478,874,863 954,002,968 - 475,128,105 
9 Brunei 

Darussalam 
9.44 12,173,548 128,994,910 - 116,821,362 

Source: Author’s calculations 

It is interesting to note that the relatively low TEs were occupied by 

Indonesia and ASEAN countries with high GDP such as Singapore, Malaysia, 

and Thailand. Undeniably, forging robust trade connections with economically 

significant nations could facilitate the expansion of Indonesian agricultural 

product exports by harnessing their considerable export potential.. Low TE 

value were also occupied by Indonesia and countries which have close 
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geographical distances, such as Singapore and Malaysia. Efforts to increase 

exports of Indonesian and neighboring countries' agricultural commodities 

were carried out by increasing trade relations, joining trade agreements, and 

reducing political disputes (Atif et al., 2019). 

Table 4 also shows exports potential and gap in exports of Indonesian 

agricultural commodities. The negative exports gap value for all trading partner 

countries showed that Indonesia’s agricultural commodities exports were not 

optimal. Improved trade policies should lead to increased exports of Indonesian 

agricultural products to ASEAN, which would subsequently result in increased 

state revenues. 

Indonesia’s average exports for agricultural products to ASEAN had 

untapped potential (gap), which was 37.9 billion USD per year. Efforts to 

increase exports of Indonesian agricultural commodities should focus on 

countries with large export potential, such as Singapore (303.7 billion USD), 

Malaysia (37.1 billion USD), and Thailand (2.1 billion USD). The large exports 

potential was in line with the economic size of the importing country. In 

addition, these three countries were relatively close to Indonesia compared to 

others and had potential to increase exports of agricultural commodities. 

Exports efficiency to Lao PDR was relatively small, namely 0.46% due to 

geographical conditions of Lao PDR, which was landlocked, so that 

transportation costs were higher because it went by land and air. 

5. Conclusion 

ASEAN presents a promising market for Indonesia's agricultural 

commodity exports, backed by the GDP and population growth in its member 

countries.. In this context, Indonesia’s exports of agricultural products to 

ASEAN in the last 25 years (1997-2021) fluctuated with a tendency to elevate 
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with an average growth of 10,825% per year. Therefore, this study used a 

gravity model method to analyze potential, determining factors, and efficiency 

of Indonesia’s exports of agricultural products to ASEAN. Panel data from 9 

ASEAN countries for the period 1997-2021 was used to answer study 

objectives using three estimation methods supporting the robustness of the 

model, namely SFGM, PPML, and FE.  

The estimation results for exports determinant were as follows: first, the 

economy size proxied by Indonesia’s GDP and its importing countries 

encouraged larger flows of agricultural commodities exports. Second, the 

geographical distance between Indonesia and trading partner countries was 

proven to affect trade flows negatively. Third, the exchange rate had an 

ambiguous impact on Indonesia’s agricultural commodities exports. Fourth, the 

positive impact of importer populations was also reported. Fifth, different from 

the expected sign, the shared border affected Indonesia’s agricultural 

commodities exports negatively. 

Exports efficiency evaluation showed that exports to ASEAN had not 

been efficient, as showed by the TE value of 29.59%. In addition, no country 

reported a TE value of 100%, hence Indonesia still had potential to increase 

exports. Some countries with TE below the average were Thailand (16.76%), 

Singapore (0.29%), Malaysia (4.06%), Cambodia (19.20%), Lao PDR (0.46%), 

and Brunei Darussalam (9.44%). Based on TE and actual exports value, the 

calculation shows that Indonesia's agricultural commodities exports 

performance is not optimal. Therefore, better trade policies were expected to 

encourage increased trade flows of Indonesian agricultural commodities to 

ASEAN. 

Several recommendations were put forward to optimize prospects for 

boosting Indonesian agricultural exports to ASEAN.First, economic size was 
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proven to have an effect, hence Indonesia must pay special attention to countries 

with large GDP. From exporter GDP perspective, Indonesia's agricultural 

exports to ASEAN could be stimulated by formulating and implementing 

macroeconomic policies aimed at increasing the size of the economy. Second, 

the negative effect of geographical distance showed that more attention should 

be given to the closest neighbors in increasing exports. Third, the positive effect 

on the importer’s population showed a focus on trade relations by countries with 

larger populations. Fourth, trading partner countries with low TE could also 

increase exports in line with large potential. Fifth, Indonesia must maintain a 

stable exchange rate to stimulate increased exports. Sixth, trade relations with 

ASEAN member countries must be strengthened. Seventh, in connection with 

"behind the border" obstacles, policymakers were expected to pay special 

attention to socio-political-institutional factors related to bilateral trade. These 

recommendations showed that Indonesia had a big opportunity to increase 

agricultural exports. 

Finally, this study offered novelty through the evaluation of exports 

potential and efficiency which was limited in international trade studies. 

Previous results were only focused on determinants of exports but this study 

conducted a comprehensive analysis of determinants, efficiency, and potency. 

Besides the functional role of agricultural sector, there was another novelty in 

the analysis (HS 01-24), which was not limited to the main commodities. The 

recommendation for further study was conducted by examining the influence 

of other relevant variables, such as free trade agreements and infrastructure, or 

analyzing the efficiency of agricultural product exports to trading partner 

countries outside ASEAN. 
 



174 • Southeast Asian Journal of Economics Vol.12(3), December 2024 

References 

Abafita, J., & Tadesse, T. (2021). Determinants of global coffee trade: Does RTAs 
matter? Gravity model analysis. Cogent Economics and Finance, 9(1), 1–22. 
https://doi.org/10.1080/23322039.2021.1892925 

Abdullahi, N. M., Aluko, O. A., & Huo, X. (2021). Determinants, efficiency and 
potential of Agri-Food exports from Nigeria to the EU: Evidence from The 
Stochastic Frontier Gravity Model. Agricultural Economics (Czech Republic), 
67(8), 337–349. https://doi.org/10.17221/15/2021-AGRICECON 

Abdullahi, N. M., Huo, X., Zhang, Q., & Bolanle Azeez, A. (2021). Determinants and 
potential of agri-food trade using the Stochastic Frontier Gravity Model: 
Empirical evidence from Nigeria. SAGE Open, 11(4), 1–12. https://doi.org 
/10.1177/21582440211065770 

Abdullahi, N. M., Zhang, Q., Shahriar, S., Irshad, M. S., Ado, A. B., & Huo, X. 
(2022). Examining the determinants and efficiency of China’s agricultural 
exports using a Stochastic Frontier Gravity Model. PLoS ONE, 17(9), 1–20. 
https://doi.org/10.1371/journal.pone.0274187 

Abidin, I. S. Z., Bakar, N. A., & Sahlan, R. (2013). The Determinants of Exports 
Between Malaysia and the OIC Member Countries: A Gravity Model 
Approach. Procedia Economics and Finance, 5(13), 12–19. https://doi. 
org/10.1016/s2212-5671(13)00004-x 

Abula, K., & Abula, B. (2021). An analysis of gravity model based on the impact of 
China’s agricultural exports – a case study of western and Central Asia along 
the economic corridor. Acta Agriculturae Scandinavica Section B: Soil and 
Plant Science, 71(6), 432–442. https://doi.org/10.1080/09064710.2021 
.1910725 

Amstrong, S. (2007). Measuring trade and trade potential: A survey. In Asian 
Economic Papers. https://crawford.anu.edu.au/pdf/pep/apep-368.pdf 

Anggoro, R., & Widyastutik, W. (2016). Non-tariff barriers and factors that influence 
the Indonesian cocoa export to Europe. Signifikan: Jurnal Ilmu Ekonomi, 5(1), 
1–14. https://doi.org/10.15408/sjie.v5i1.3131 

Arifah, K. F., & Kim, J. (2022). The importance of agricultural export performance 
on the economic growth of Indonesia: The impact of the COVID-19 pandemic. 
Sustainability (Switzerland), 14(24), 1–18. https://doi.org/10.3390/su142 
416534 

Atif, R. M., Haiyun, L., & Mahmood, H. (2017). Pakistan’s agricultural exports, 

determinants and its potential: An application of Stochastic Frontier Gravity 
model. Journal of International Trade and Economic Development, 26(3), 
257–276. https://doi.org/10.1080/09638199.2016.1243724 

Atif, R. M., Mahmood, H., Haiyun, L., & Mao, H. (2019). Determinants and 
efficiency of Pakistan’s chemical products’ exports: An application of 

Stochastic Frontier Gravity Model. PLoS ONE, 14(5), 1–15. https://doi.org/ 
10.1371/journal.pone.0217210 

 

https://doi.org/10.1080/23322039.2021.1892925
https://doi.org/10.17221/15/2021-AGRICECON
https://doi.org/10.1177/21582440211065770
https://doi.org/10.1177/21582440211065770
https://doi.org/10.1371/journal.pone.0274187
https://doi.org/10.1016/s2212-5671(13)00004-x
https://doi.org/10.1016/s2212-5671(13)00004-x
https://doi.org/10.1080/09064710.2021.1910725
https://doi.org/10.1080/09064710.2021.1910725
https://crawford.anu.edu.au/pdf/pep/apep-368.pdf
https://doi.org/10.15408/sjie.v5i1.3131
https://doi.org/10.3390/su142416534
https://doi.org/10.3390/su142416534
https://doi.org/10.1080/09638199.2016.1243724
https://doi.org/10.1371/journal.pone.0217210
https://doi.org/10.1371/journal.pone.0217210


Leo Rio Ependi Malau, Measuring determinants and potential exports of Indonesian • 175 

Ayuda, M. I., Belloc, I., & Pinilla, V. (2022). Latin American agri-food exports, 
1994–2019: A gravity model approach. Mathematics, 10(3), 1–22. 
https://doi.org/10.3390/math10030333 

Badan Pusat Statistik. (2022). Indikator Pertanian 2021. 
Balogh, J. M., & Aguiar, G. M. B. (2022). Determinants of Latin American and the 

Caribbean agricultural trade: A gravity model approach. Agricultural 
Economics (Czech Republic), 68(4), 127–136. https://doi.org/10.17221 
/405/2021-AGRICECON 

Balogh, J. M., & Leitão, N. C. (2019). A gravity approach of agricultural trade: The 
nexus of the EU and African, Caribbean and Pacific countries. Agricultural 
Economics (Czech Republic), 65(11), 509–519. https://doi.org/10.17221 
/131/2019-AGRICECON 

Barma, T. (2017). Efficiency of India’s agricultural exports: A Stochastic Panel 

Analysis. South Asia Economic Journal, 18(2), 276–295. https://doi. 
org/10.1177/1391561417713130 

Bashir, A., Suhel, S., Azwardi, A., Atiyatna, D. P., Hamidi, I., & Adnan, N. (2019). 
The causality between agriculture, industry, and economic growth: Evidence 
from Indonesia. Etikonomi, 18(2), 155–168. https://doi.org/10.15408 
/etk.v18i2.9428 

Braha, K., Qineti, A., Cupák, A., & Lazorcáková, E. (2017). Determinants of 
Albanian agricultural export: The gravity model approach. Agris On-Line 
Papers in Economics and Informatics, 9(2), 3–21. https://doi.org/10.7160 
/aol.2017.090201 

Chen, Z. (2022). Research on International Trade Theory and the Status Quo of World 
International Trade. American Journal of Industrial and Business 
Management, 12(06), 1079–1087. https://www.scirp.org/journal/paperin 
formation?paperid=117769 

Darhyati, A. T., Suharno, S., & Rifin, A. (2017). Impact of Non Tariff Measure on 
Indonesian cacao exports. International Journal of Agriculture System, 5(2), 
175–184. https://doi.org/10.20956/ijas.v5i2.1191 

Dooranov, A., Asanova, A., Zhumaliyeva, Z., Pyroh, O., Duliaba, N., & Kolinko, N. 
(2023). Means of developing the export potential of the country. Southeast 
Asian Journal of Economics, 11(1), 73–87. 

Ebaidalla, E. M., & Ali, M. E. M. (2023). Assessing Intra-Arab trade integration and 
potential: Evidence from the Stochastic Frontier Gravity Model. International 
Trade Journal, 37(2), 221–239. https://doi.org/10.1080/08853908.2022. 
2029725 

Effendi, Y. (2014). ASEAN free trade agreement implementation for Indonesian 
trading performance: A gravity model approach. Buletin Ilmiah Litbang 
Perdagangan, 8(1), 73–92.https://doi.org/10.30908/bilp.v8i1.87 

Ervani, E. (2013). Export and import performance of Indonesia’s agriculture sector. 

Jejak, 6(1), 54–63. http://journal.unnes.ac.id/nju/index.php/jejak 
 
 

https://doi.org/10.3390/math10030333
https://doi.org/10.17221/405/2021-AGRICECON
https://doi.org/10.17221/405/2021-AGRICECON
https://doi.org/10.17221/131/2019-AGRICECON
https://doi.org/10.17221/131/2019-AGRICECON
https://doi.org/%2010.1177/1391561417713130
https://doi.org/%2010.1177/1391561417713130
https://doi.org/10.15408/etk.v18i2.9428
https://doi.org/10.15408/etk.v18i2.9428
https://doi.org/10.7160/aol.2017.090201
https://doi.org/10.7160/aol.2017.090201
https://www.scirp.org/journal/paperinformation?paperid=117769
https://www.scirp.org/journal/paperinformation?paperid=117769
https://doi.org/10.20956/ijas.v5i2.1191
https://doi.org/10.1080/08853908.2022.2029725
https://doi.org/10.1080/08853908.2022.2029725
https://doi.org/10.30908/bilp.v8i1.87
http://journal.unnes.ac.id/nju/index.php/jejak


176 • Southeast Asian Journal of Economics Vol.12(3), December 2024 

Gul, N., & Yasin, H. M. (2011). The trade potential of Pakistan: An application of the 
gravity model. The Lahore Journal of Economics, 16(1), 23–62. 
https://doi.org/10.35536/lje.2011.v16.i1.a2 

Hadi, P. U., & Mardianto, S. (2004). Analisis komparasi daya saing produk ekspor 
pertanian antar negara ASEAN dalam era perdagangan bebas AFTA. Jurnal 
Agro Ekonomi, 22(1), 46–73. https://doi.org/10.21082/jae.v22n1.2004.46-73 

Hassan Khayat, S. (2019). A gravity model analysis for trade between the GCC and 
developed countries. Cogent Economics and Finance, 7(1), 1–13. 
https://doi.org/10.1080/23322039.2019.1703440 

Hendy, R., & Zaki, C. (2021). Trade facilitation and firms exports: Evidence from 
customs data. International Review of Economics and Finance, 75(March 
2019), 197–209. https://doi.org/10.1016/j.iref.2021.03.023 

Hermawan, D., Pasaribu, Y. M., Muda, I., Abdunazarov, S., Saksono, H., 
Akhmadeev, R., Al-khafaji, F. A. H., & Alawadi, A. H. (2023). On the 
priorities of Indonesia ’ s agricultural trade : Which product-market 
combinations are economically the best ? Southeast Asian Journal of 
Economics, 11(3), 1–27. https://so05.tci-thaijo.org/index.php/saje/article/ 
view/269241 

Hoang, V. (2018). Assessing the agricultural trade complementarity of the association 
of Southeast Asian Nations countries. Agricultural Economics (Czech 
Republic), 64(10), 464–475. https://doi.org/10.17221/253/2017AGRICECON 

Irandu, E. M. (2019). Factors influencing growth of horticultural exports in Kenya: a 
gravity model analysis. GeoJournal, 84(4), 877–887.  

https://doi.org/10.1007/s10708-018-9888-x 
Ishikawa, K. (2021). The ASEAN Economic Community and ASEAN economic 

integration. Journal of Contemporary East Asia Studies, 10(1), 24–41. 
https://doi.org/10.1080/24761028.2021.1891702 

Joki, H. M. H., & Haque, A. (2022). the International Trade of Bangladesh: an 
Empirical Analysis With Gravity Model. Asian Development Policy Review, 
10(1), 47–64. https://doi.org/10.55493/5008.v10i1.4438 

Juanda, B. (2009). Ekonometrika Pemodelan dan Pendugaan. IPB Press. 
Kalirajan, K. (2008). Gravity model specification and estimation: Revisited. Applied 

Economics Letters, 15(13), 1037–1039. https://doi.org/10.1080/1350485 
0600993499 

Kea, S., Li, H., Shahriar, S., Abdullahi, N. M., Phoak, S., & Touch, T. (2019). Factors 
influencing Cambodian rice exports: An application of the Dynamic Panel 
Gravity Model. Emerging Markets Finance and Trade, 55(15), 3631–3652. 
https://doi.org/10.1080/1540496X.2019.1673724 

Khairiyakh, R., Irham, I., & Mulyo, J. H. (2016). Contribution of agricultural sector 
and sub sectors on Indonesian economy. Ilmu Pertanian (Agricultural 
Science), 18(3), 150–159. https://doi.org/10.22146/ipas.10616 

Khati, P., & Kim, C. (2023). Impact of India’s Free Trade Agreement with ASEAN 

on Its Goods Exports: A Gravity Model Analysis. Economies, 11(1). 
https://doi.org/10.3390/economies11010008 

https://doi.org/10.35536/lje.2011.v16.i1.a2
https://doi.org/10.21082/jae.v22n1.2004.46-73
https://doi.org/10.1080/23322039.2019.1703440
https://doi.org/10.1016/j.iref.2021.03.023
https://so05.tci-thaijo.org/index.php/saje/article/view/269241
https://so05.tci-thaijo.org/index.php/saje/article/view/269241
https://doi.org/10.17221/253/2017-AGRICECON
https://doi.org/10.1007/s10708-018-9888-x
https://doi.org/10.1080/24761028.2021.1891702
https://doi.org/10.55493/5008.v10i1.4438
https://doi.org/10.1080/13504850600993499
https://doi.org/10.1080/13504850600993499
https://doi.org/10.1080/1540496X.2019.1673724
https://doi.org/10.22146/ipas.10616
https://doi.org/10.3390/economies11010008


Leo Rio Ependi Malau, Measuring determinants and potential exports of Indonesian • 177 

 
Le, T. T. M., Niem, L. D., & Kim, T. (2022). Economic Complexity and Economic 

Development in ASEAN Countries. International Economic Journal, 36(4), 
556–568. https://doi.org/10.1080/10168737.2022.2142643 

Liu, Y., Sheng, Z., & Azhgaliyeva, D. (2019). Toward energy security in ASEAN: 
Impact of regional integration, renewables, and energy efficiency. In Achieving 
Energy Security in Asia (Issue 1041). https://doi.org/10.1142/978981 
1204210_0010 

Malau, L. R. E., Anjani, R., Ulya, N. A., & Martin, E. (2022). Competitiveness and 
determinants of Indonesian plywood export. Jurnal Sylva Lestari, 10(2), 278–

293. https://doi.org/10.23960/jsl.v10i2.580 
Malau, L. R. E., Ulya, N. A., Martin, E., Anjani, R., Premono, B. T., & Yulni, T. 

(2022). Competitiveness and flow of Indonesian paper trade in the global 
market. Jurnal Ekonomi Pembangunan: Kajian Masalah Ekonomi Dan 
Pembangunan, 23(1), 1–18. https://doi.org/10.23917/jep.v23i1.17648 

Manu, C. (2020). The Impact of Trade Agreement on Agricultural Trade Flow in West 
Africa. International Journal of Economics and Finance, 13(1), 89. 
https://doi.org/10.5539/ijef.v13n1p89 

Masood, S., Khurshid, N., Haider, M., Khurshid, J., & Khokhar, A. M. (2022). Trade 
Potential of Pakistan with the South Asian Countries: A Gravity Model 
Approach. Asia Pacific Management Review, 28(1), 45–51. https://doi.org/10. 
1016/j.apmrv.2022.02.001 

Miankhel, A. K., Kalirajan, K., & Thangavelu, S. M. (2014). Australia’s export 

potential: An exploratory analysis. Journal of the Asia Pacific Economy, 19(2), 
230–246. https://doi.org/10.1080/13547860.2013.820472 

Mizik, T. (2021). Theory vs practice: Patterns of the ASEAN-10 agri-food trade. 
Open Agriculture, 6(1), 152–167. https://doi.org/10.1515/opag-2021-0014 

Mizik, T., Szerletics, Á., & Jámbor, A. (2020). Agri-food export competi-tiveness of 
the ASEAN countries. Sustainability (Switzerland), 12(23), 1–16. https://doi. 
org/10.3390/su12239860 

Morland, C., Schier, F., & Weimar, H. (2020). The structural gravity model and its 
implications on global forest product trade. Forests, 11(2), 1–15. 
https://doi.org/10.3390/f11020178 

Mulyono, A. E., Apnitami, P., Wangi, I. S., Wicaksono, K. N. P., & Apriono, C. 
(2022). The Potential of Smart Farming IoT Implementation for Coffee 
farming in Indonesia: A Systematic Review. Green Intelligent Systems and 
Applications, 2(2), 53–70. https://doi.org/10.53623/gisa.v2i2.95 

Natale, F., Borrello, A., & Motova, A. (2015). Analysis of the determinants of 
international seafood trade using a gravity model. Marine Policy, 60(2015), 
98–106. https://doi.org/10.1016/j.marpol.2015.05.016 

Nguyen, D. D. (2022). Determinants of Vietnam’s rice and coffee exports: using 

stochastic frontier gravity model. Journal of Asian Business and Economic 
Studies, 29(1), 19–34. https://doi.org/10.1108/jabes-05-2020-0054 

 

https://doi.org/10.1080/10168737.2022.2142643
https://doi.org/10.1142/9789811204210_0010
https://doi.org/10.1142/9789811204210_0010
https://doi.org/10.23960/jsl.v10i2.580
https://doi.org/10.23917/jep.v23i1.17648
https://doi.org/10.5539/ijef.v13n1p89
https://doi.org/10.1016/j.apmrv.2022.02.001
https://doi.org/10.1016/j.apmrv.2022.02.001
https://doi.org/10.1080/13547860.2013.820472
https://doi.org/10.1515/opag-2021-0014
https://doi.org/10.3390/su12239860
https://doi.org/10.3390/su12239860
https://doi.org/10.3390/f11020178
https://doi.org/10.53623/gisa.v2i2.95
https://doi.org/10.1016/j.marpol.2015.05.016
https://doi.org/10.1108/jabes-05-2020-0054


178 • Southeast Asian Journal of Economics Vol.12(3), December 2024 

Noureen, S., & Mahmood, Z. (2021). Explaining trends and factors affecting export 
diversification in ASEAN and SAARC regions: An empirical Analysis. NUST 
Journal of Social Sciences and Humanities, 2(1), 1–28. https://doi.org/10. 
51732/njssh.v2i1.10 

Noviyani, D. S., NA, W., & Irawan, T. (2019). Indonesian export efficiency : A 

Stochastic Frontier Gravity Model approach. International Journal of 
Scientific Research in Science, Engineering and Technology, 6(1), 488–497. 
https://doi.org/10.32628/ijsrset1196190 

Nugroho, A. (2014). The impact of food safety standard on Indonesia’s coffee exports. 

Procedia Environmental Sciences, 20, 425–433. https://doi.org/10.1016/j. 
proenv.2014.03.054 

Perdana, T., & Kusnandar. (2012). The Triple Helix Model for Fruits and Vegetables 
Supply Chain Management Development Involving Small Farmers in Order 
to Fulfill the Global Market Demand: A Case Study in “Value Chain Center 

(VCC) Universitas Padjadjaran.” Procedia - Social and Behavioral Sciences, 
52, 80–89. https://doi.org/10.1016/j.sbspro.2012.09.444 

  

https://doi.org/10.51732/njssh.v2i1.10
https://doi.org/10.51732/njssh.v2i1.10
https://doi.org/10.32628/ijsrset1196190
https://doi.org/10.1016/j.proenv.2014.03.054
https://doi.org/10.1016/j.proenv.2014.03.054
https://doi.org/10.1016/j.sbspro.2012.09.444


Leo Rio Ependi Malau, Measuring determinants and potential exports of Indonesian • 179 

Rahman, R., Shahriar, S., & Kea, S. (2019). Determinants of exports: A gravity model 
analysis of the Bangladeshi textile and clothing industries. FIIB Business 
Review, 8(3), 229–244. https://doi.org/10.1177/23197145198 
72643 

Rasyid, A., & Ghee-thean, L. (2023). Export competitiveness of Malaysian cosmetics 
in ASEAN markets and its contributing factors. Southeast Asian Economies, 
11(3), 111–138. https://so05.tci-thaijo.org/index.php 
/saje/article/view/263079 

Renjini, V. R., Kar, A., Jha, G. K., Kumar, P., Burman, R. R., & Praveen, K. V. 
(2017). Agricultural Trade Potential Between India and ASEAN: An 
Application of Gravity Model. Agricultural Economics Research Review, 
30(1), 105–112. https://doi.org/10.5958/0974-0279.2017. 
00009.x 

Ridwannulloh, R., & Sunaryati, S. (2018). Determinants of Indonesian crude palm oil 
export: Gravity model approach. Jurnal Ekonomi & Studi Pembangunan, 
19(2), 134–141. https://doi.org/10.18196/jesp.19.2.5004 

Shahriar, S., Qian, L., & Kea, S. (2019). Determinants of Exports in China’s Meat 

Industry: A Gravity Model Analysis. Emerging Markets Finance and Trade, 
55(11), 2544–2565. https://doi.org/10.1080/1540496X. 
2019.1578647 

Shobande, O. A. (2019). Effect of economic integration on agricultural export 
performance in selected West African countries. Economies, 7(3), 1–14. 
https://doi.org/10.3390/economies7030079 

Sinaga, A. M. H. P., Masyhuri, Darwanto, D. H., & Widodo, S. (2019). Employing 
Gravity Model to Measure International Trade Potential. IOP Conference 
Series: Materials Science and Engineering, 546(5). 
https://doi.org/10.1088/1757-899X/546/5/052072 

Sohail, H. M., Zatullah, M., & Li, Z. (2021). Effect of foreign direct investment on 
bilateral trade: Experience from Asian emerging economies. SAGE Open, 
11(4), 1–11. https://doi.org/10.1177/21582440211054487 

Stavytskyy, A., Kharlamova, G., Giedraitis, V., & Sengul, E. C. (2019). Gravity 
model analysis of globalization process in transition economies. Journal of 
International Studies, 12(2), 322–341. https://doi.org/10.14254/2071-
8330.2019/12-2/21 

Tandra, H., & Suroso, A. I. (2023). The determinant, efficiency, and potential of 
Indonesian palm oil downstream export to the global market. Cogent 
Economics and Finance, 11(1), 1–22. https://doi.org/10.1080/23322039. 
2023.2189671 

  

https://doi.org/10.1177/2319714519872643
https://doi.org/10.1177/2319714519872643
https://so05.tci-thaijo.org/index.php/saje/article/view/263079
https://so05.tci-thaijo.org/index.php/saje/article/view/263079
https://doi.org/10.5958/0974-0279.2017.00009.x
https://doi.org/10.5958/0974-0279.2017.00009.x
https://doi.org/10.18196/jesp.19.2.5004
https://doi.org/10.1080/1540496X.2019.1578647
https://doi.org/10.1080/1540496X.2019.1578647
https://doi.org/10.3390/economies7030079
https://doi.org/10.1088/1757-899X/546/5/052072
https://doi.org/10.1177/21582440211054487
https://doi.org/10.14254/2071-8330.2019/12-2/21
https://doi.org/10.14254/2071-8330.2019/12-2/21
https://doi.org/10.1080/23322039.2023.2189671
https://doi.org/10.1080/23322039.2023.2189671


180 • Southeast Asian Journal of Economics Vol.12(3), December 2024 

Trade Map. (2023). Trade Map. https://www.trademap.org/Product_ 
SelCountry_TS.aspx?nvpm=1%7C360%7C%7C%7C%7CTOTAL%7C%7
C%7C2%7C1%7C1%7C2%7C2%7C1%7C1%7C1%7C1%7C1 

UN Comtrade. (2023). UN Comtrade. https://comtradeplus.un.org/TradeFlow? 
Frequency=A&Flows=X&CommodityCodes=01&Partners=0&Reporters=3
60&period=all&AggregateBy=none&BreakdownMode=plus 

Vinh, D. Q., & Phuong, L. H. (2022). Determinants of the export efficiency of 
Vietnam’s textiles and garments to EU countries - A Stochastic Frontier 
Gravity Approach. Asian Economic and Financial Review, 12(8), 722–730. 
https://doi.org/10.55493/5002.v12i8.4589 

World Bank. (2023). World Bank. https://data.worldbank.org/indicator/ 
NE.EXP.GNFS.ZS?contextual=default&end=2021&locations=NL&start=20
10&view=chart 

Xu, H., Nghia, D. T., & Nam, N. H. (2023). Determinants of Vietnam’s potential for 

agricultural export trade to Asia-Pacific Economic Cooperation (APEC) 
members. Heliyon, 9(2), 1–14. https://doi.org/10. 
1016/j.heliyon.2023.e13105 

Yao, X., Zhang, Y., Yasmeen, R., & Cai, Z. (2021). The impact of preferential trade 
agreements on bilateral trade: A structural gravity model analysis. PLoS ONE, 
16(3 March), 1–20. https://doi.org/10.1371/journal.pone. 
0249118 

Yu, X., Luo, H., Wang, H., & Feil, J. H. (2020). Climate change and agricultural trade 
in central Asia: evidence from Kazakhstan. Ecosystem Health and 
Sustainability, 6(1), 1–9. https://doi.org/10.1080/20964129.2020.1766 
380 

Zhu, W., Ahmad, F., Draz, M. U., Ozturk, I., & Rehman, A. (2022). Revisiting the 
nexus between exchange rate, exports and economic growth: further evidence 
from Asia. Economic Research-Ekonomska Istrazivanja , 35(1), 7128–7146. 
https://doi.org/10.1080/1331677X.2022.2059692 

 
 

 

https://www.trademap.org/Product_SelCountry_TS.aspx?nvpm=1%7C360%7C%7C%7C%7CTOTAL%7C%7C%7C2%7C1%7C1%7C2%7C2%7C1%7C1%7C1%7C1%7C1
https://www.trademap.org/Product_SelCountry_TS.aspx?nvpm=1%7C360%7C%7C%7C%7CTOTAL%7C%7C%7C2%7C1%7C1%7C2%7C2%7C1%7C1%7C1%7C1%7C1
https://www.trademap.org/Product_SelCountry_TS.aspx?nvpm=1%7C360%7C%7C%7C%7CTOTAL%7C%7C%7C2%7C1%7C1%7C2%7C2%7C1%7C1%7C1%7C1%7C1
https://comtradeplus.un.org/TradeFlow?Frequency=A&Flows=X&CommodityCodes=01&Partners=0&Reporters=360&period=all&AggregateBy=none&BreakdownMode=plus
https://comtradeplus.un.org/TradeFlow?Frequency=A&Flows=X&CommodityCodes=01&Partners=0&Reporters=360&period=all&AggregateBy=none&BreakdownMode=plus
https://comtradeplus.un.org/TradeFlow?Frequency=A&Flows=X&CommodityCodes=01&Partners=0&Reporters=360&period=all&AggregateBy=none&BreakdownMode=plus
https://doi.org/10.55493/5002.v12i8.4589
https://data.worldbank.org/indicator/NE.EXP.GNFS.ZS?contextual=default&end=2021&locations=NL&start=2010&view=chart
https://data.worldbank.org/indicator/NE.EXP.GNFS.ZS?contextual=default&end=2021&locations=NL&start=2010&view=chart
https://data.worldbank.org/indicator/NE.EXP.GNFS.ZS?contextual=default&end=2021&locations=NL&start=2010&view=chart
https://doi.org/10.1016/j.heliyon.2023.e13105
https://doi.org/10.1016/j.heliyon.2023.e13105
https://doi.org/10.1080/20964129.2020.1766380
https://doi.org/10.1080/20964129.2020.1766380
https://doi.org/10.1080/1331677X.2022.2059692

