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Abstract 

Consisting of 70.50% of the world's GDP and 58.37% of the world's population, countries 

participating in the G-20 have the potential to be a very profitable export market for 

Indonesia’s plantation commodities. However, the value of Indonesia's plantation commodity 

exports to countries in the G-20 tends to fluctuate and has even declined during certain periods. 

So, this paper aims to analyze the determinants, efficiency, and potential of Indonesia's 

plantation commodity exports to G-20 countries for the 2005-2020 period. The Stochastic 

Frontier Gravity Model (SFGM) and Random Effect (RE) models are estimated 

simultaneously to ensure the robustness of the results. Model estimates show that the GDP of 

exporters, GDP of importers, GDP per capita of importers, and population of importers have a 

positive effect on the flow of trade in Indonesian plantation commodities to countries in the G-

20. Conversely, trade costs have a negative impact on Indonesia's plantation commodity 

exports. Another finding is that Indonesia's plantation commodity exports to countries in the 

G-20 have not been efficient with an average efficiency value of 52.45%. The implication is 

that there are still untapped opportunities to increase exports. Based on the calculation of 

export potential, the trading partner countries with the largest export potential are the United 

States (US$ 1,020.586 million), China (US$ 462.557 million), Japan (US$ 219.557 million), 

and Brazil (US$ 111.339 million). Based on the results, efforts to maximize Indonesia's 

plantation commodity export potential should be focused on countries with large economies 

and populations, and low trade costs. 

Keywords: Export Efficiency, Export Potential, G20, Panel Data, Stochastic Frontier Gravity 

Model. 

JEL Classification: F1, F4, Q1. 
 

1. Introduction 

The agricultural sector plays an important role in the economic and social 

development of Southeast Asian countries like Indonesia (Liu et al., 2020). 
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Indonesia’s geographical conditions contribute to its comparative advantage and 

specialization in the production and export of agricultural commodities, especially 

plantations (Rum and Rijoly, 2020; Tety et al., 2022). The total export value of 

Indonesian plantation commodities such as cocoa, coffee, tea, mate, and spices (HS 

09 and 18) will reach US$ 2.912 million in 2021. The export value of Indonesian 

plantation commodities has fluctuated in the last 10 years, with a decreasing trend 

of 0.6% per year (Trademap, 2022). This shows that even though geographically 

Indonesia has advantages, in the era of trade globalization, this comparative 

advantage must be maintained by increasing productivity through innovation and 

strengthening institutions involved in exporting agricultural commodities in 

Indonesia (Sulaiman et al., 2020). 

Other efforts that can be made to increase exports of plantation commodities 

are through optimizing traditional markets and diversifying potential markets 

(Wahyudi and Maipita, 2019). This can be done through involvement in global 

cooperation in order to develop exports of Indonesian plantation commodities. One 

of the global collaborations that Indonesia participates in is the G-20 forum. The 

G-20 forum is an association of several countries with the largest GDP and 

population in the world, controlling 70.50 percent of the world’s total GDP and 

58.37 percent of the world’s population (Astuti et al., 2022). Countries that are part 

of the G-20 forum  which have a large GDP and population, can be optimized as 

trading partners because they will affect the amount of demand for exports from 

Indonesian plantation commodities (Noviyani et al., 2019; Syachbudy, Firdaus and 

Daryanto, 2018). Trade relations between Indonesia and G-20 countries have been 

established for a long time through export-import activities. In fact, G-20 countries 

have become some of Indonesia’s traditional export destination markets 

(Sabaruddin, 2017). Several countries participating in the G20 forum have already 

become export destinations for Indonesian plantation commodities, such as the 

United States, China and India,  as well as European countries like the Netherlands, 

Germany and France, which are very dependent on spices from Indonesia 

(Sulaiman et al., 2020). 

Indonesia’s export of plantation commodities (HS 09 and 18) to G-20 

countries in the 2005-2020 period fluctuated quite a bit, with a tendency to increase 

(Figure 1). Even as it increased, in certain periods there were negative fluctuations 

in Indonesia’s plantation commodity exports to G-20 countries. The biggest 

negative fluctuations occurred in 2013 and 2018 with a decrease of 13.75% and 

10.33%, respectively. In addition, since 2018 the increase in Indonesia’s exports 

has not been as large as the previous year as shown by a graph which tends to slope. 

This should be a concern for Indonesia whose economy is affected by international 

trade in agricultural commodities, including plantations. In general, a country’s 

export activities are determined by a combination of several factors, both in terms 

of supply, demand, and other external factors (Effendi, 2014; Ganbaatar et al., 

2021; Malau, Ulya, et al., 2022; Nasrullah et al., 2020). 
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Figure 1. The Value of Indonesia's Plantation Commodity Exports to the G-20 Countries 

Source: UN Comtrade (2022). 

 

The exportation of plantation commodities plays an important role in the 

economic development of Indonesia. Given the importance of plantation 

commodity exports to the Indonesian economy and the trend of increasing exports 

of Indonesian plantation commodities to the G-20 countries which tends to slow 

down, it is important to analyze the factors affecting Indonesia’s exports of 

plantation commodities to the G-20 countries. Analyzing the determinants of 

Indonesia’s plantation commodity exports to the G-20 countries is also important 

because of Indonesia’s involvement in global trade cooperation such as the G20 

forum. Not only is this an important opportunity to increase exports, but it can also  

increase imports as a form of market openness between countries (Putri et al., 2021; 

Sugiharti et al., 2020). 

Previous studies have attempted to analyze the determinants of Indonesia’s 

plantation commodity exports to the G-20 countries, but the output is still partial 

in the context of commodities and countries. In addition, the effect of the variables 

on exports is debatable (see (Riyani et al., 2018; Rosyidi et al., 2021; Sanny and 

Natallya, 2020; Sumiyati, 2020). Analyzing the factors affecting exports is 

considered still relevant in identifying countries that need special attention to 

increase exports and countries that still have the potential to expand exports 

(Abdullahi et al., 2022), so that exports of plantation commodities can continue to 

grow. Identifying new opportunities in the export of plantation commodities can 

elevate the contribution of the plantation sector to the national economy. In a 

broader scope, the first objective of the research was to analyze the factors 
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influencing Indonesia’s plantation commodity exports to G-20 countries, leading 

to conclusions about the important factors that determined these exports. 

On the other hand, previous studies have focused more on analyzing the 

factors influencing exports, where the basic theory is used as a gravity model (see 

(Malau et al., 2022; Morland et al., 2020; Nasrullah et al., 2020; Rambe and Malau, 

2023; Supriana et al., 2022)). Several studies have also developed a gravity model 

analyzing the influence of other factors such as trade sanctions (see 

(Rasoulinezhad, 2019; Rasoulinezhad and Popova, 2017). In addition to analyzing 

the determinants of exports, this research further analyzed the efficiency and 

potential of Indonesia’s plantation commodity exports to the G-20 countries. 

Through an analysis of export efficiency, it was found that much of Indonesia’s 

actual exports were able to reach their export potential or the level of gap between 

actual and potential exports (Abdullahi et al., 2022). 

Export efficiency can be measured using the Stochastic Frontier Gravity 

Model (SFGM) approach (Abdullahi et al., 2021; Atif et al., 2019). The use of 

SFGM was intended to overcome the limitations of the gravity model with OLS 

estimates (Kalirajan, 2008), which tended to be biased in estimating potential 

export values (Noviyani et al., 2019). Based on this investigation, the measurement 

of export efficiency in the Indonesian context was still very limited, especially for 

exports of plantation commodities. In fact, there is still relatively little application 

of SFGM in the international trade literature (Atif et al., 2019). The use of SFGM 

carried out for the scope of Indonesia measured the efficiency of Indonesia’s total 

exports to 62 trading partner countries (Noviyani et al., 2019) and tested the impact 

of AFTA on Indonesia’s exports to 25 trading partner countries (Effendi, 2014). 

Despite the importance of plantation commodity exports to the Indonesian 

economy, only a few studies have comprehensively addressed plantation exports. 

As a comprehensive analysis, this study aimed to analyze the factors influencing 

Indonesia’s plantation commodity exports to G-20 countries. Furthermore, the 

efficiency of Indonesia’s plantation commodity exports to G-20 countries for each 

country and the potential value of Indonesia’s plantation commodities exports to 

the G-20 countries as a whole was analyzed. This research contributes to filling a 

gap in the literature regarding the study of export efficiency, especially exports of 

plantation commodities which are still very limited for the scope of Indonesia. 

 

2. Literature Review 

The theory of international trade has been developed with several approaches, but 

in general there are 4 basic reasons for the occurrence of international trade, 

namely: 1) differences in natural and geographical conditions among countries, 2) 

differences in production costs, 3) “relative advantages” that a country has; and 4) 

the effect of production scale (Jerzy and Oleksandr, 2022). Although international 

trade theory continues to develop, changes in theory in many cases are preceded 

by changes in international trade practices which have recently become 
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increasingly complex (Chen, 2022). Many economists have tried to understand the 

practice of international trade, such as Tinbergen who tried to understand the 

occurrence of international trade with the approach of Newton’s theory of gravity. 

This approach describes the occurrence of bilateral trade based on the size of the 

economy represented by GDP and the distance between countries (Atif et al., 2019; 

Masood et al., 2022). This approach is then known as the gravity model which is 

widely used to analyze international trade and is carried out by completing the 

parameters of economic size, distance, and various other parameters that are 

considered to affect trade. 

Various other studies use the gravity model to show that trade among 

countries is positively influenced by the GDP of the exporting countries, colonial 

links (Renjini et al., 2017), the GDP of the importing countries (Ganbaatar et al., 

2021; Masood et al., 2022; Renjini et al., 2017), continuous countries (Morland et 

al., 2020), population (Sugiharti et al., 2020) and the presence of FTA (Masood et 

al., 2022). On the other hand, there are several factors which are considered to have 

a negative effect on international trade, including distance, including distance 

(Effendi, 2014; Ganbaatar et al., 2021), landlocked (Masood et al., 2022), and 

exchange rate (Abidin et al., 2013; Effendi, 2014). The gravity model continues to 

be developed in research by adding new variables which are adjusted to 

developments in international trade practices, such as adding the variable sanctions 

on exports (see Rasoulinezhad, 2019; Rasoulinezhad and Popova, 2017). 

In addition to the expansion of analysis variables, the use of the gravity 

model in international trade analysis has begun to see some criticism by 

economists. The gravity model fails to estimate the effect of Multilateral Trade 

Resistance (MTR) such as tariff rates, colonial connections, and common 

languages in bilateral trade (Abdullahi et al., 2022). In addition, the gravity model 

is considered to be only suitable for calculating trade data among countries that 

have normal trade relations and cannot be used to estimate the maximum trade 

value between countries (Atif et al., 2019). Several studies have calculated the 

potential export value using errors from the processed gravity model, but in fact 

the estimated error value is considered to be inaccurate in describing export 

potential (Noviyani et al., 2019). 

To overcome the weakness of this gravity model, (Kalirajan, 2008) offers the 

concept of a gravity model which combines it with the Stochastic Frontier Analysis 

(SFA) approach and is known as the Stochastic Frontier Gravity Model (SFGM). 

SFA is an analytical technique that is widely used in production economics to 

evaluate the efficiency of a company. In international trade, the SFA approach can 

be used to estimate efficiency and maximum export potential in bilateral trade 

(Abdullahi et al., 2021). Besides being able to measure export efficiency, the use 

of SFGM can also correct economic distance bias which can cause 

heteroscedasticity problems, so that SFGM will provide results with strong 

theoretical implications for trade policy (Nguyen, 2022). 
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The SFGM analysis method is still relatively new, so its use in international 

trade studies is still limited (Atif et al., 2019). SFGM applications can be found in 

several international trade studies with different country commodities and objects. 

From the commodity side, SFGM has been used to analyze agri-food commodities 

(Abdullahi et al., 2021; Barma, 2017; Xu et al., 2023), rice, and coffee (Nguyen, 

2022), downstream palm oil products (Tandra & Suroso, 2023), and chemical 

products (Atif et al., 2019). For Indonesia, SFGM has been used to measure the 

efficiency of Indonesia's exports to 62 trading partner countries (Noviyani et al., 

2019) and to analyze the impact of AFTA on Indonesia's exports to 25 trading 

partner countries (Effendi, 2014). 

Although there have been studies on international trade using SFGM with 

Indonesian objects, there have been no studies that focus on analyzing plantation 

commodities, because other studies (Noviyani et al., 2019) and (Effendi, 2014) 

typically analyze all aspects of Indonesian export commodities. Studies that use 

SFGM for the sectoral commodity scope with certain markets such as the G-20 

need to be carried out to formulate Indonesia's export development strategy. Apart 

from being able to find the determinants of exports, the use of SFGM will also 

show the level of efficiency and potential for the export of Indonesian plantation 

commodities to G-20 countries. Measurements of efficiency and export potential 

will fill in the gaps in previous international trade studies, which generally focused 

on partially analyzing the determinants of exports, both of commodities and certain 

country objects (see Akbar and Widyastutik, 2022; Asliyana and Setyowati, 2022; 

Rambe and Malau, 2023; Riyani et al., 2018; Sugiharti et al., 2020; Wardhany and 

Adzim, 2018). In the end, this research is designed to fill a gap in the literature on 

the use of SFGM for analysis of Indonesia's trade with G-20 countries, especially 

the scope of plantation commodities that have not been analyzed in previous 

studies. 

 

3. Material and Methods 

3.1 Model Specification 

A gravity model is most commonly used in the context of international trade 

analysis in order to utilize the basic assumption that trading transactions between 

two countries is positively influenced by the economic size of the two countries, 

but negatively affected by the distance between these countries (Abdullahi et al., 

2022; Nguyen, 2022). The gravity model is the most popular quantitative method 

for analyzing trade flows among countries (Baier et al., 2014; Nguyen, 2022). The 

fundamental formula of the gravity model is: 

𝑇𝑟𝑎𝑑𝑒𝑖𝑗 =  𝛼 (𝐺𝐷𝑃𝑖 × 𝐺𝐷𝑃𝑗)/𝐷𝐼𝑆𝑖𝑗 (1) 

where, 𝑇𝑟𝑎𝑑𝑒𝑖𝑗 is the trade value between the two countries, namely country i and 

country j; 𝐺𝐷𝑃𝑖  and 𝐺𝐷𝑃𝑗  are the economic sizes of country i and country j; and 

𝐷𝐼𝑆𝑖𝑗 is the distance between the two countries, namely country i and country j. 
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This basic model is transformed into a linear form using logarithms, so that the 

basic model for Indonesia’s plantation exports to the G20 countries is as follows: 

𝑙𝑛𝐸𝑋𝑃𝑖𝑗 = 𝛽0 + 𝛽1𝑙𝑛𝐺𝐷𝑃𝑖 + 𝛽2𝑙𝑛𝐺𝐷𝑃𝑗 + 𝛽3𝑙𝑛𝐷𝐼𝑆𝑖𝑗 + Ɛ𝑖𝑗𝑡 (2) 

The gravity model used in international trade research has developed very 

rapidly and has undergone many modifications. The development of gravity 

models in the last few decades has become more mature, then forming general 

linear equations that are easy to use for empirical testing (Li et al., 2020). The basic 

theory of the gravity model uses distance as a proxy for trading costs. However, 

trading cost is made up of many components, not just transportation costs which 

are represented by distance. Trading cost is also affected by product quantity, port 

waiting time, and quarantine costs. Therefore, this study used the trading cost 

variable (COT) because it is more representative than distance. 

The gravity model has the advantage of being able to include other additional 

variables that are thought to affect trade relations between exporters and importers 

(Bensassi et al., 2015). Based on previous studies, there are several variables that 

must be considered as determining factors for exports of Indonesian plantation 

commodities to G-20 countries (Atif et al., 2019; Effendi, 2014; Noviyani et al., 

2019). In addition to GDP and trading costs, this study used the importer’s GDP 

per capita, population of the importing country, and exchange rates. GDP per capita 

of importers was used as a proxy for the purchasing power of the people of trading 

partner countries, implying that a higher GDP per capita of importers will increase 

Indonesia’s exports of plantation commodities. The importer population also 

influences the export flow of Indonesian plantation commodities, because a larger 

importing country population will increase trade flows. The use of exchange rate 

variables plays an important role in international transactions. The use of these 

variables causes Indonesia’s plantation commodity export model to G-20 countries 

to undergo adjustments in the form of the following equation: 

𝑙𝑛𝐸𝑋𝑃𝑖𝑗𝑡 = 𝛽0 + 𝛽1 𝑙𝑛𝐺𝐷𝑃𝑖𝑡 + 𝛽2𝑙𝑛𝐺𝐷𝑃𝑗𝑡 + 𝛽3𝑙𝑛𝐺𝐷𝑃𝐶𝐴𝑃𝐼𝑀𝑗𝑡

+ 𝛽4𝑙𝑛𝑃𝑂𝑃𝑗𝑡 + 𝛽5𝑙𝑛𝑅𝐸𝑅𝑗𝑡  + 𝛽6𝑙𝑛𝐶𝑂𝑇𝑗 + Ɛ𝑖𝑗𝑡 
(3) 

where, 𝐸𝑋𝑃𝑖𝑗𝑡  is Indonesia’s export value of plantation commodities (i) to the 

destinated country (j) in year (t), 𝐺𝐷𝑃𝑖𝑡 is Gross Domestic Product (GDP) of 

Indonesia in year (t), 𝐺𝐷𝑃𝑗𝑡  is the Gross Domestic Product (GDP) of importer (j) 

in year (t), GDPCAPIMjt is GDP per capita of importer (j) in year (t), 𝑃𝑂𝑃𝑗𝑡  is 

population of importer (j) in year (t), 𝑅𝐸𝑅𝑗𝑡  is Rupiah exchange rate against 

currency of destination country (j) in year (t), 𝐶𝑂𝑇𝑗 is cost incurred by importer in 

conducting trade (j), and Ɛ𝑖𝑗𝑡  is the error term. 

Although the gravity model is commonly used in international trade analysis, 

its estimates are not based on the maximum possible limit on trade among countries 

(Atif et al., 2019). Several studies calculate the value of potential exports using 

errors from the estimation results of the gravity model, but the results are not 

precise in describing potential exports (Noviyani et al., 2019). Furthermore, the 
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estimation of the gravity model using OLS tends to be biased because the OLS 

estimation results represent a centralized value or the middle value of the data set 

used, not an upper limit value. A study by Kalirajan, (2008) proposed a SFGM 

model that combines Stochastic Frontier Analysis (SFA) production analysis and 

the gravity model. This model allows for estimation of efficiency and export 

potential in bilateral trade (Abdullahi et al., 2021). SFGM is different from the 

conventional gravity model because SFGM has two error terms, where one error 

term indicates the value of trading inefficiency and the other error term is an error 

caused by other factors that are not expected in the model (Noviyani et al., 2019). 

The basic model of the frontier approach is (Effendi, 2014): 

𝑋𝑖𝑗 = ƒ(𝑍𝑖; 𝛽)𝑒𝑥𝑝(𝑣𝑖 − 𝑢𝑖) (4) 

where Xij is the export value of country i to country j, ƒ (Zi; β) function consists 

of factors influencing bilateral trade potential (Zi) and β is the estimated parameter, 

vi is the error term, which is implicitly outside the trade boundary, and ui is an error 

term including an economic distance bias as a trading constraint. 

Thus, the econometric model used in this study is: 

𝑙𝑛𝐸𝑋𝑃𝑖𝑗𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝐺𝐷𝑃𝑖𝑡 + 𝛽2𝑙𝑛𝐺𝐷𝑃𝑗𝑡 + 𝛽3𝑙𝑛𝐺𝐷𝑃𝐶𝐴𝑃𝐼𝑀𝑗𝑡

+ 𝛽4𝑙𝑛𝑃𝑂𝑃𝑗𝑡 +  𝛽5𝑙𝑛𝑅𝐸𝑅𝑗𝑡 + 𝛽6𝑙𝑛𝐶𝑂𝑇𝑗 + (𝑣𝑖 − 𝑢𝑖) 
(5) 

 

Equation is equal to equation (4) but the error term component is divided into 

ui and vi. vi is a two-sided error indicating statistical interference based on an 

estimation error which follows normally distributed assumptions. ui is a one-sided 

error that includes economic distance bias as a trade barrier, and it results in 

differences in actual and potential exports in trade between two countries. 

Therefore, Indonesia’s export efficiency to each G-20 country can be calculated on 

the following equation (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) 

(6) 

 

The export efficiency value varies from 0 to 1, where a value of 1 means that 

actual export has reached their potential export value (Atif et al., 2019; Noviyani 

et al., 2019). Therefore, Indonesia’s potential export can be calculated by following 

equation: 

𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑒𝑥𝑝𝑜𝑟𝑡𝑖𝑗,𝑡 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑒𝑥𝑝𝑜𝑟𝑡𝑖𝑗,𝑡

𝐸𝑥𝑝𝑜𝑟𝑡 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑖𝑗,𝑡
 (7) 

 

To verify the gravity model’s result, panel data regression with a Random 

Effect (RE) approach is frequently used to obtain gravity estimates because this 

approach calculates for unobservable heterogeneity and controls Multilateral Trade 

Resistance (MTR) phenomenon (Abdullahi et al., 2022; Atif et al., 2019). Apart 

from the Random Effect (RE), there are other approaches to panel data regression 

analysis, namely Pooled Least Squared (PLS), and Fixed Effect (RE). Therefore, 
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this study tried to compare the gravity model coefficients with the result of panel 

data regression from the following equation: 
 

𝑙𝑛𝐸𝑋𝑃𝑖𝑗𝑡  =  𝛽0 + 𝛽1 𝑙𝑛𝐺𝐷𝑃𝑖𝑡 + 𝛽2𝑙𝑛𝐺𝐷𝑃𝑗𝑡 + 𝛽3𝑙𝑛𝑃𝑂𝑃𝑗𝑡 + 𝛽4𝑙𝑛𝑇𝑂𝑗𝑡

+ 𝛽5𝑙𝑛𝑅𝐸𝑅𝑗𝑡 + Ɛ𝑖𝑗𝑡 
(8) 

 

3.2 Data Description 

To find out the determinants and efficiency levels of Indonesia’s plantation 

commodities exports to the G-20 countries, an econometric model was used. This 

consisted of several variables, including Indonesia’s plantation export value 

(USD), GDP of Indonesia (USD), real GDP of importer (USD), GDP per capita of 

importer (USD), population (people), real exchange rate (IDR/LCU), and trade 

cost (US$) (Table 1). This study used panel data from trade in Indonesian 

plantation commodities with 18 trading partners of the G-20 countries in the 2005-

2021 period. However, this study limited plantation commodities to only HS 09 

(tea, coffee, spices, and cashew) and HS 18 (cocoa and its derivatives) which 

Indonesia exported to trading partner countries, namely the United States, South 

Africa, Saudi Arabia, Australia, Brazil, Argentina, China, the United Kingdom, 

Italy, India, Germany, Japan, South Korea, Canada, French, Mexico, Russia, and 

Turkey. Data was obtained from various sources, namely UN Comtrade, Center 

d’Etudes Prospectives et d’Information (CEPII), World Bank, United Nations 

Conference on Trade and Development (UNCTAD), and The Economic and Social 

Commission for Asia and the Pacific (UNESCAP). 

 

Table 1. The Variables and Data Sources 

Data Data Description Unit Data Source 

The value of plantation 

commodities exports 

The sum of Indonesia’s HS 09 

and HS 18 export value 
USD UN Comtrade 

GDP exporter/importer 

countries 

Gross Domestic Product of 

exporter/importer at market 

price 

USD World Bank 

GDP per capita importer 

countries 

Gross Domestic Product per 

capita of importing countries  
USD World Bank 

Population 
The number of populations in 

each country 
People World Bank 

Real exchange rate 

The ratio of Indonesian Rupiah 

to importing country’s 

currency 

IDR/LCU UNCTAD 

Trade cost  

The cost that must be paid by 

the importing countries to 

carry out trade activities 

between countries 

US$ UNESCAP 
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4. Results and Discussion 

4.1 Factors Affecting Plantation Commodity Export of Indonesia towards G-20 

Countries 

The descriptive statistics of the variables used in this study are presented in Table 

2 with several important points. First, the data used was balanced, namely 288 

observations for all variables. Second, there was no large variations in all variables. 

This can be seen from the relatively small standard deviation value. Third, all the 

variables used had good minimum and maximum observation ranges. 

 

Table 2. Descriptive Statistic 

Variable Obs Mean Std.Dev Min Max 

Export Value 288 17.4170 1.4811 12.4103 20.4426 

GDP Exporter 288 27.3386 0.2390 26.933 27.3576 

GDP Importer 288 28.1875 0.9606 26.3126 30.6230 

GDP per capita Importer 288 9.7877 1.0073 6.5720 11.1295 

Population 288 18.4174 1.1197 16.8308 21.0676 

Real Exchange Rate 288 7.617 2.0234 2.0619 9.9260 

Trade cost 288 5.1813 0.2743 4.5386 5.9567 

Source: Research finding. 

 

To identify the factors influencing Indonesia’s plantation commodity exports 

to the G-20, the SFGM maximum likelihood estimator was utilized, as well as 

Random Effect (RE). Both models were used to guarantee the robustness of the 

estimation results. The feasibility of SFGM was shown by the value of the gamma 

coefficient (γ) which was close to 1 (0.9346). The high value of γ also confirmed 

that SFGM was an appropriate choice to explain variations in Indonesia’s 

plantation commodities exports to G-20 countries (Vinh and Phuong, 2022). 

Gamma (γ) measures the ratio of export variations caused by export inefficiencies 

to the total variation in exports (Atif et al., 2019; Abdullahi et al., 2022). Based on 

the Hausman test, RE (Random Effect) was more suitable than FE (Fixed Effect), 

so the test was continued to the LM test. The LM test was used to select RE or 

Common Effect. The test results showed the probability value of the LM test was 

0.0000 or significant at the 1% significance level, so it can be concluded that RE 

was better than Common Effect. Therefore, the RE model was used to guarantee 

the robustness of the estimation results together with the SFGM. 

The analysis in this study presented the results of SFGM and RE 

simultaneously because the signs, values and significance of the coefficients were 

relatively the same. This supported the robustness of the research results. However, 

this study focused more on SFGM because it was supported by a large γ (0.9346) 

so it was better at explaining variations in Indonesia’s plantation commodities 

exports to G-20 countries, while RE was only supported by an R-Square value of 

0.4196. 
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Table 3. The Result of SFGM and RE Estimation 

Variable 
SFGM RE 

Coefficient Std. Error Coefficient Std. Error 

GDP Exporter 0.3810 0.1757** 0.5052 0.1266*** 

GDP Importer 0.5699 0.2242** 0.9319 0.2697*** 

GDP per capita 

Importer 
0.3406 0.1784** 0.3623 0.1807** 

Real Exchange Rate -0.0054 0.0728 -0.0413 0.0654 

Population 0.3673 0.2117** 0.3113 0.2615 

Trade Cost -0.615 0.2889** -0.7035 0.2815** 

Cons -14.9868 5.4093*** -27.9869 4.5209*** 

Mu -1.4777 5.0283*   

Eta 0.0164 0.0008   

Sigma-squared 2.6087 4.1615   

Gamma 0.9346 0.1042   

Log Likelihood -187.5523    

Hausman test   0.1341  

LM test   0.0000***  

R-Square   0.4196  

Source: Research finding. 

Note: *** significant at the 1% level, ** significant at the 5% level, * significant at the 

10% level. 

 

Based on Table 3, the GDP of exporters had a positive and significant effect. 

These results indicated that an increase in Indonesia’s GDP would increase 

Indonesia’s exports of plantation commodities to G-20 countries, ceteris paribus. 

These results are consistent with the basic theory of the gravity model and previous 

studies which concluded that exporter GDP has a positive effect on export values 

(Abdullahi et al., 2022; Atif et al., 2017; Ganbaatar et al., 2021; Nguyen, 2022; 

Supriana et al., 2022). Importers’ GDP also had a positive and significant effect, 

so that an increase in importers’ GDP would increase exports of Indonesian 

plantation commodities to G-20 countries, ceteris paribus. This result is in line with 

economic theory and several previous studies which reported that importers’ GDP 

has a positive effect on exports (Abdullahi et al., 2021; Assoua et al., 2022; 

Nasrullah et al., 2020; Renjini et al., 2017; Zainuddin et al., 2020). 

In the literature on gravity models, GDP was used as a proxy for economic 

size. However, in this study, the economic size of Indonesia and its trading partner 

countries as members of the G-20 served as a gravity model. The GDP of exporters 

showed the export capacity of Indonesia’s plantation commodities, while the GDP 

of importers revealed the amount of demand for exports of plantation commodities 

by G-20 countries. The GDP of exporters and importers, which had a positive and 

significant effect, showed that the income of the two countries, both exporters and 

importers, supported the demand and supply conditions for Indonesia’s plantation 
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commodity exports. The sign of a positive and significant coefficient on the GDP 

of exporters and importers demonstrated that the larger size of the economy 

encouraged the flow of Indonesia’s plantation commodity exports to G-20 

countries. Based on these results, Indonesia could focus its efforts on increasing 

exports of plantation commodities to countries with large economies. 

Another interesting result from this study was the importer’s GDP coefficient 

which was greater than the exporter's GDP, both SFGM and RE. Based on these 

results, the supply response to changes in Indonesia’s GDP was smaller than the 

demand response due to changes in the importing country’s GDP. The implication 

was that importers had greater power to make supply adjustments in response to 

changes in demand. This was because G-20 countries, as Indonesia’s export 

destinations, were developed countries with very strict export requirements, 

especially with the existence of Non-Tariff Measures (NTMs). NTMs are more 

widely enforced by developed countries such as the USA, Japan, and Canada, 

which have proven to have a negative impact on exports of plantation commodities 

from developing countries, such as Indonesia (Crivelli and Groeschl, 2016; 

Darhyati et al., 2017). 

In addition to GDP, trading cost was the basic variable of the gravity model 

whose effect was tested on Indonesia’s plantation commodity exports. Trading cost 

had a negative and significant effect on both SFGM and RE. In the SFGM model, 

the coefficient obtained was -0.615, while the RE model produced a coefficient 

value of -0.703. The value of the SFGM coefficient meant that a 1% increase in 

trading cost would lead to a decrease in the amount of Indonesia’s plantation 

commodity exports to G-20 countries by 0.615%, ceteris paribus. These results are 

in line with the research of (Eum et al., 2021), which concluded that trading cost 

had a negative effect on exports of agricultural companies. Research by (Ayuda et 

al., 2022) also reported that trading cost, as a measure of distance between trading 

partners, had a negative effect on Latin American Agri-food exports. (Xu et al., 

2017) also reported that transportation cost affects the value of Chinese exports. In 

addition, (Xu and Liang, 2017) also added that trading cost is a determining factor 

in the share of exports of Chinese manufactured products. 

The implication of the coefficient of trading cost being negative was that 

Indonesia could maximize the export of plantation commodities to G-20 countries 

with closer distances, so that trading costs could be minimized. Australia, China, 

India, South Korea, and Japan are several trading partner countries that can be 

considered because geographically these countries are closer to Indonesia. This 

implication is supported by research carried out by (Nurdin et al., 2019), which 

stated that transportation cost significantly affects Indonesian exports. To support 

international trade, Indonesia also needs to improve the quality of the services and 

logistics infrastructure. In line with this,  (Ahsan et al., 2021), confirmed the 

importance of increasing the trade facility index to increase exports in Pakistan. 
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Based on Table 3, this study confirmed the existence of the gravity model 

indicated by the sign and significance of exporters’ GDP, importers’ GDP, and 

trading cost. The gravity model postulates that the GDP of exporting and importing 

countries has a positive impact on exports, whereas geographical distance or 

trading cost has a negative impact (Liu et al., 2020; Shobande, 2019). The 

implication of this finding was that countries with larger economic sizes traded 

more. The farther the exporter was from the trading partner country, the less goods 

were traded due to higher transportation costs. 

In addition to using the basic variable gravity model, this study also 

examined the effect of importers’ GDP per capita. Several studies used the 

variables GDP and GDP per capita simultaneously in international trading analysis 

(see Abdullahi et al., 2021; 2022; Tandra and Suroso, 2023). GDP was a proxy for 

economic size, while GDP per capita described purchasing power. GDP per capita 

of importers had a positive and significant effect on SFGM and RE. The results of 

this study are in line with previous studies which reported a positive effect of 

importers’ GDP per capita on exports (Darhyati et al., 2017; Malau, Ulya, et al., 

2022). The implication was that an increase in GDP per capita of importers would 

increase exports of Indonesian plantation commodities to G-20 countries, ceteris 

paribus. An increase in per capita GDP encouraged increased purchasing power 

and consumption, so that to meet this increase importing countries would carry out 

larger exports. The G-20 forum consists of countries with relatively large GDP per 

capita, so they become potential markets for the development of Indonesia’s 

plantation commodity exports. 

Based on SFGM, the importer population also had a positive and significant 

effect. As an implication, the increase in the importer population would increase 

exports of Indonesian plantation commodities. These results are in line with 

Barma, (2017) who studied exports of Indian agricultural products and Abdullahi 

et al., (2021) who examined exports of Nigerian agri-food products to 70 of its 

trading partner countries. The population of importing countries can be a proxy for 

the market size of trading partner countries (Noviyani et al., 2019), so the results 

of the analysis showed that the positive effect of population on Indonesia’s 

plantation commodity exports to G-20 countries were logical. Apart from being the 

combined countries with the largest GDP in the world, the population of the G-20 

countries is also quite large, reaching 58.37 percent of the world’s population 

(Astuti et al., 2022). Even countries with the largest populations in the world, 

namely China, India, and the United States, are also G-20 countries. This condition 

shows the large market size of G-20 countries, which has a positive correlation 

with the high number of requests to meet the needs of each country. Therefore, 

Indonesia’s involvement in the G-20 forum should be maximized to increase 

exports of plantation commodities. The Indonesian government can maximize the 

existence of trading cooperation to increase trade volume with countries with the 
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largest populations, such as the ASEAN-China Free Trade Area (ACFTA) and the 

ASEAN-India Free Trade Area (AIFTA). 

 

4.2 Efficiency of Indonesia’s Plantation Commodity Export to G-20 Countries 

Based on the SFGM results, it was known that the trading partners with the highest 

export efficiency values for Indonesian plantation commodities were Germany 

(92.95%), South Africa (90.65%), and Russia (86.45%). Meanwhile, trading 

partner countries with the least technical efficiency were Argentina (6.26%), 

Turkey (15.25), and China (20.65%) (Table 4). This condition indicates that 

Indonesia’s exports of plantation commodities to the G-20 countries were not yet 

optimal, as indicated by the average technical efficiency value of 52.45%. As an 

implication, Indonesia still has the potential to increase exports of plantation 

commodities (HS 09 and HS 18) to G-20 countries. 

Optimizing the potential for increasing Indonesia’s exports to G-20 countries 

can be done through establishing better trade relations, reducing political disputes, 

and trade agreements (Atif et al., 2019). In addition, Indonesia must also have a 

commitment to improving the quality of plantation products that meet quality 

standards in export destination countries. Commitment to improving the quality of 

plantation commodities is necessary because most of G-20 countries are developed 

countries with high levels of consumer awareness. For example, Indonesia’s coffee 

export market share in the European Union was only 4.17%, even though Indonesia 

is one of the largest coffee producers in the world. The low share of the Indonesian 

coffee market in the European Union can be caused by the non-fulfillment of 

sustainability certification which indicates good production standards (Salam & 

Putri, 2019; Wahyudi et al., 2020). 

 

Table 4. Export Efficiency Level of Indonesia’s Plantation Commodities to G-20 

Countries 

No 
Destination 

Country 
Efficiency (%) No 

Destination 

Country 
Efficiency (%) 

1 South Africa 90.65 10 Italy 69.32 

2 USA 59.85 11 Japan 64.64 

3 Saudi Arabia 34.53 12 Germany 92.95 

4 Argentina 6.26 13 Canada 43.14 

5 Australia 84.76 14 South Korea 23.44 

6 Brazil 40.76 15 Mexico 33.57 

7 United Kingdom 48.90 16 France 44.41 

8 China 20.65 17 Russia 86.45 

9 India 84.60 18 Turkey 15.25 

Source: Research finding. 

 

After guaranteeing the quality of the products produced, the government also 

needs to carry out export promotions. For example, in pepper exports to Italy, apart 

from having to meet the quality standards of the European spice association, 
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Indonesia must increase promotions, so that it can compete with pepper products 

from other countries (Nugroho and Prasada, 2020). In the cocoa trade, Indonesia 

also needs commercial diplomacy and to become a member of the International 

Cocoa Organization (ICCO) to facilitate access to diplomacy with the European 

Union in reducing import tariffs on Indonesian cocoa (Inayah et al., 2022). These 

efforts are expected to increase the efficiency of Indonesia’s plantation exports to 

G-20 countries in Europe such as Italy, the United Kingdom, and France, which 

respectively only have efficiencies of 69.32%, 48.90% and 44.41%. 

An interesting thing to note from this technical efficiency score was 

Indonesia’s technical efficiency with G-20 countries originating from the Asian 

continent (Saudi Arabia, China, India, Japan, South Korea, and Turkey) which 

tended to be smaller than countries from other continents. However, there was one 

Asian country with great technical efficiency, namely India (84.60%). In this case, 

India is one of Indonesia’s potential export markets in South Asia (Ali Nur Sidiq, 

Findi, & Firdaus, 2019). Indonesian plantation export commodities to India are 

spice commodities such as pepper, cinnamon, nutmeg, and cloves, which are often 

used as cooking ingredients in India. On the other hand, the efficiency of 

Indonesia’s plantation exports to China was very low (with a value of 20.65%), 

even though China is a country with the largest population, which has a potential 

market for Indonesian products. However, despite having the largest population, 

China is also one of the world’s largest agricultural commodity exporters, so that 

some of its domestic needs can be met from domestic production. Therefore, 

Indonesia must implement a strategy in the form of increasing competitiveness in 

agricultural commodities that cannot be produced by China, so that Indonesia’s 

exports to China can increase (Sulaiman et al., 2020). 

 

4.3 Export Potential of Indonesia’s Plantation Commodities to G-20 Countries 

Indonesia’s plantation commodity export potential in G-20 countries could be 

calculated using export efficiency data. The export potential gave an indication of 

the empty space filled by Indonesian plantation commodities in the G-20 countries 

by increasing the value of exports. Furthermore, those G-20 countries that have the 

largest potential export values were the United States (US$ 1,020.586 million), 

China (US$ 462.557 million), Japan (US$ 219.557 million), Brazil (US$ 111.339 

million), and England (US$ 114.055 million). If you compare the current export 

value with the export potential, you will find a gap in exports of Indonesian 

plantation products in G-20 countries. The export gap can be influenced by the 

GDP of the exporting country, the GDP of the importing country, the GDP per 

capita of the importing country, population, and trading cost. 
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Table 5. The Gap in Indonesia's Plantation Commodity Exports to the G-20 Countries 

No Trading partner 
Current Export 

(US$) 

Export Potential 

(US$) 

Export Gap 

(US$) 

1 USA 610.866.935 1.020.586.480 -      409.719.545 

2 China 95.529.460 462.557.292 -      367.027.832 

3 Japan 141.960.617 219.622.184 -        77.661.567 

4 Brazil 45.385.266 111.339.231 -        65.953.964 

5 United Kingdom 55.775.361 114.055.705 -        58.280.344 

6 Canada 43.619.134 101.101.719 -        57.482.586 

7 France 45.310.575 102.039.354 -        56.728.779 

8 South Korea 14.919.351 63.636.645 -        48.717.295 

9 Mexico 19.019.032 56.652.603 -        37.633.571 

10 Turkey 6.284.485 41.204.088 -        34.919.604 

11 Italy 63.869.976 92.136.987 -        28.267.010 

12 Argentina 1.606.067 25.674.143 -        24.068.077 

13 India 112.301.044 132.736.067 -        20.435.023 

14 Saudi Arabia 8.969.144 25.971.238 -        17.002.094 

15 Germany 174.498.455 187.736.871 -        13.238.416 

16 Australia 68.831.537 81.211.336 -        12.379.799 

17 Russia 69.200.140 80.045.580 -        10.845.440 

18 South Africa 20.099.928 22.173.149 -          2.073.220 

Source: Research finding. 

 

The largest gap in Indonesia’s plantation commodity exports occurred in the 

USA. This gap was caused by the high value of the United States’ Coverage Ratio 

(CR) and Frequency Index (FI) of Non-Tariff Measures (NTMs) for agricultural 

products, including plantation commodities. Coverage Ratio and Frequency Index 

of NTMs in the United States were 77.36% and 61.52%, respectively. This value 

illustrates the stringent procedures that must be met by exporting countries to carry 

out bilateral trade with the United States, especially regulations related to food 

safety (Xu et al., 2023). This could also be another factor causing Indonesia to lose 

its relatively large export potential from the United States, with a value of US$ 

409.719 million. 

In responding to the gap in Indonesia’s plantation commodity exports in G20 

countries, Indonesia could encourage stakeholders to increase the application of 

plantation product certification. The implementation of agricultural product 

certification will be a catalyst in international trade, namely as a response to the 

implementation of the Non-Tariff Measures (NTMs) policy. Several certifications 

that can be implemented on plantation products in Indonesia are: RSPO and ISPO 

on palm oil, Organic and Geographical Indication on coffee and UTZ Certified and 

Rainforest Alliance on cocoa. Overall certification has been shown to have a 

positive effect on exports of plantation products (Ingram et al., 2018; Rosyadi et 

al., 2020; Wahyudi et al., 2020). 
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5. Conclusion 

This study was aimed at analyzing the determinants, efficiency, and export 

potential of Indonesian plantation commodities to G-20 countries using data for 

the 2005-2020 period from 18 G-20 countries. To gain robust results, 2 equations 

were used with the basic theory of the gravity model, namely SFGM and Random 

Effect (RE). The feasibility of SFGM was supported by a γ value of 0.9346 or close 

to 1, so it can be concluded that SFGM was able to explain variations in Indonesia’s 

plantation commodity exports to G-20 countries. Based on the Hausman and LM 

test, RE was better than FE and Common Effect. 

SFGM and RE estimated produced coefficients with relatively similar signs, 

values and significance so that they supported robust results. In general, this study 

confirmed the postulates of the gravity model. Based on the SFGM, the GDP of 

exporters, GDP of importers, GDP per capita of importers, and population had a 

positive effect on Indonesia’s exports of plantation products to G-20 countries, 

while trading cost had a negative effect on Indonesia’s exports of plantation 

products to G-20 countries. The RE estimation results showed that the GDP of 

exporters, the GDP of importers, and the GDP per capita of importers had a positive 

effect on exports of Indonesian plantation commodities, while trading cost had a 

negative effect on exports of Indonesian plantation products to G-20 countries. 

These results had the implication that an increase in the GDP of exporters, GDP of 

importers, GDP per capita of importers, and the population of importers would 

increase Indonesia’s plantation commodity exports, and conversely an increase in 

trading cost would reduce exports. In line with these results, Rasoulinezhad & 

Popova, (2017) reported that GDP and population has a positive effect on Iran-

Russia trade. Rasoulinezhad, (2019) also reported that GDP has a positive effect 

on Iranian and Russian exports. 

Unlike the general gravity model studies, this study also measured the 

efficiency of Indonesia’s plantation commodity exports to G-20 countries. The 

results showed that Indonesia’s exports to G-20 countries were not yet optimal, as 

indicated by a technical efficiency score of 52.45. The implication was that 

Indonesia still has a huge opportunity to increase exports to G-20 countries. As a 

comprehensive study, based on the value of export efficiency, Indonesia’s export 

potential to G-20 countries was also calculated. The results revealed that countries 

with the largest export potential were the United States (US$ 1,020.586 million), 

China (US$ 462.557 million), Japan (US$ 219.557 million), Brazil (US$ 111.339 

million) and the United Kingdom (US$ 114.055 million). 

This research was considered superior as a comprehensive study because it 

analyzed the determinants, efficiency, and potential of Indonesia’s exports to G-20 

countries. Most of the previous studies only focused on the analysis of the 

determinants of exports, either partially on the country or commodity context. This 

study also filled in the gaps in the literature regarding the efficiency of international 

trade, which was still very limited, both in Indonesia and internationally. 
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Several interesting works are proposed to complement this research. Further 

research is suggested to examine the effect of various other variables on exports of 

Indonesian plantation commodities, such as trade sanctions (Rasoulinezhad, 2019; 

Rasoulinezhad and Jabalameli, 2019; Rasoulinezhad and Popova, 2017). It is 

interesting to include other additional variables in the gravity model, so that more 

complete determinants can be determined. In addition to G-20 countries, it is 

advisable to analyze the efficiency of Indonesia’s plantation commodity exports to 

other trading partner countries. Apart from that, it would be interesting to analyze 

the export efficiency of other leading Indonesian commodities. The very rapid 

development of the gravity model leads to many improvements, as was researched 

by Rasoulinezhad and Jabalameli (2019) who used the Intercountries Trade Force 

(ITF) theory. The main difference between the ITF and the gravity model lies in 

the use of the gravity index (GI). This would be very interesting to examine with 

further research. 

 

Statements and Declarations 

- Funding: This work does not receive any funding. 

- Conflict of interest: The authors declare that there is no conflict of interest. 
 

References 

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, 1–12. Retrieved from 
https://journals.sagepub.com/doi/pdf/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, 1–20. Retrieved from 
https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0274187&type
=printable 

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, 12–19. Retrieved from 
https://www.sciencedirect.com/science/article/pii/S221256711300004X/pdf?md5=96
ca029301c9249fa188e47fa1bc9138&pid=1-s2.0-S221256711300004X-
main.pdf&_valck=1 

Ahsan, M., Irshad, M. S., Abdullahi, N. M., & Khan, J. (2021). The Impact of Trade 
Facilitation on Pakistan’s International Trade. Dimension Empresarial, 19, 91–108. 
Retrieved from http://ojs.uac.edu.co/index.php/dimension-
empresarial/article/download/2831/2460 

Akbar, F. M., & Widyastutik. (2022). Analysis of Competitiveness, Dynamics, and 
Determinants of Main Commodity Export Demand from Indonesia to United 
Kingdom. Jurnal Ekonomi Dan Kebijakan Pembangunan, 11, 108–131. Retrieved 
from https://journal.ipb.ac.id/index.php/jekp/article/download/41763/24336 



 
 

493                                Iranian Economic Review, 2025, 29(2) 
 

Ali Nur Sidiq, M., Findi, M., & Firdaus, M. (2019). The Analysis of New Market 
Potentials and Determinants of Indonesian Export Commodities in the South Asian 
Region. International Journal of Scientific Research in Science, Engineering and 
Technology, 254–263. Retrieved from 
https://www.academia.edu/download/65387157/6093.pdf 

Asliyana, M., & Setyowati, E. (2022). External and Internal Determinants Exports of 
Crude Palm Oil in Indonesia from 1990-2020. Proceedings of the International 
Conference on Economics and Business Studies (ICOEBS 2022), 655, 32–37. 
Retrieved from https://www.atlantis-press.com/article/125975175.pdf 

Assoua, J. E., Molua, E. L., Nkendah, R., Fani, D. C. R., & Tabetando, R. (2022). The 
Effect of Sanitary and Phytosanitary Measures on Cameroon’s Cocoa Exports: An 
Application of the Gravity Model. Heliyon, 8, 1–11. Retrieved from 
https://www.cell.com/heliyon/pdf/S2405-8440(22)00042-1.pdf 

Astuti, E. P., Nurmalina, R., & Rifin, A. (2022). The Competitiveness of Indonesian 
Agricultural Products in G-20 Market. Agro Ekonomi, 33, 1–11. Retrieved from 
https://journal.ugm.ac.id/jae/article/viewFile/72321/34075 

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, 257–276. Retrieved 
from https://www.tandfonline.com/doi/abs/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, 1–15. Retrieved from 
https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0217210&type
=printable 

Ayuda, M. I., Belloc, I., & Pinilla, V. (2022). Latin American Agri-Food Exports, 
1994–2019: A Gravity Model Approach. Mathematics, 10, 1–22. Retrieved from 
https://www.mdpi.com/2227-7390/10/3/333 

Baier, S. L., Bergstrand, J. H., & Feng, M. (2014). Economic Integration Agreements 
and the Margins of International Trade. Journal of International Economics, 93, 339–
350. Retrieved from https://sites.nd.edu/jeffrey-bergstrand/files/2020/04/EIAs-and-
the-Margins-of-International-Trade.pdf 

Barma, T. (2017). Efficiency of India’s Agricultural Exports: A Stochastic Panel 
Analysis. South Asia Economic Journal, 18, 276–295. Retrieved from 
https://journals.sagepub.com/doi/pdf/10.1177/1391561417713130 

Bensassi, S., Márquez-Ramos, L., Martínez-Zarzoso, I., & Suárez-Burguet, C. (2015). 
Relationship Between Logistics Infrastructure and Trade: Evidence from Spanish 
Regional Exports. Transportation Research Part A: Policy and Practice, 72, 47–61. 
Retrieved from 
https://www.sciencedirect.com/science/article/pii/S0965856414002845 

Chen, Z. (2022). Research on International Trade Theory and the Status Quo of World 
International Trade. American Journal of Industrial and Business Management, 12, 
1079–1087. Retrieved from https://www.scirp.org/pdf/ajibm_2022061311280200.pdf 



 
 

Rambe et al.                                                                                                                                494 

 

Crivelli, P., & Groeschl, J. (2016). The Impact of Sanitary and Phytosanitary Measures 
on Market Entry and Trade Flows. World Economy, 39, 444–473. Retrieved from 
https://onlinelibrary.wiley.com/doi/pdf/10.1111/twec.12283 

Darhyati, A. T., Suharno, S., & Rifin, A. (2017). Impact of Non Tariff Measure on 
Indonesian Cacao Exports. International Journal of Agriculture System, 5, 175–184. 
Retrieved from http://pasca.unhas.ac.id/ojs/index.php/ijas/article/view/1191/315 

Effendi, Y. (2014). Asean Free Trade Agreement Implementation for Indonesian 
Trading Performance: a Gravity Model Approach. Buletin Ilmiah Litbang 
Perdagangan, 8, 73–92. Retrieved from http://download.garuda.kemdikbud.go.id/ 

Eum, J., Sheldon, I., & Thompson, S. R. (2021). Product Quality in Food and 
Agricultural Trade: Firm Heterogeneity and the Impact of Trade Costs. Journal of 
Agricultural and Resource Economics, 46, 1–19. Retrieved from 
https://ageconsearch.umn.edu/record/303602/files/JARE46.1Eum1-
19w_Supplement.pdf 

Ganbaatar, B., Huang, J., Shuai, C., Nawaz, A., & Ali, M. (2021). Empirical Analysis 
of Factors Affecting the Bilateral Trade between Mongolia and China. Sustainability 
(Switzerland), 13, 1–17. Retrieved from https://www.mdpi.com/2071-1050/13/7/4051 

Inayah, A., Aprilia, H. D., & Yunia. (2022). Commercial Diplomacy to Increase 
Exports of Lampung Cocoa Commodities in the European Union Market. Proceedings 
of the Universitas Lampung International Conference on Social Sciences (ULICoSS 
2021), 628, 65–73. Retrieved from 
http://repository.lppm.unila.ac.id/42506/1/Commercial%20Diplomacy.pdf 

Ingram, V., van Rijn, F., Waarts, Y., & Gilhuis, H. (2018). The Impacts of Cocoa 
Sustainability Initiatives in West Africa. Sustainability (Switzerland), 10, 1–20. 
Retrieved from https://www.mdpi.com/2071-1050/10/11/4249 

Jerzy, S., & Oleksandr, O. (2022). International Trade Theories and Decision-Making 
Areas in the Field of Development Strategy. WSEAS Transactions on Business and 
Economics, 19, 521–530. Retrieved from 
http://wseas.com/journals/bae/2022/a925107-1389.pdf 

Kalirajan, K. (2008). Gravity Model Specification and Estimation: Revisited. Applied 
Economics Letters, 15, 1037–1039. Retrieved from https://openresearch-
repository.anu.edu.au/bitstreams/cccb7e3c-75c5-474d-89e0-
8f329523a0b9/download 

Li, E., Lu, M., & Chen, Y. (2020). Analysis of China’s Importance in “Belt and Road 
Initiative” Trade Based on a Gravity Model. Sustainability (Switzerland), 12, 1–20. 
Retrieved from https://www.mdpi.com/2071-1050/12/17/6808 

Liu, J., Wang, M., Yang, L., Rahman, S., & Sriboonchitta, S. (2020). Agricultural 
Productivity Growth and Its Determinants in South and Southeast Asian Countries. 
Sustainability (Switzerland), 12. Retrieved from https://doi.org/10.3390/su12124981   

Malau, L. R. E., Anjani, R., Ulya, N. A., & Martin, E. (2022). Competitiveness and 
Determinants of Indonesian Plywood Export. Jurnal Sylva Lestari, 10, 278–293. 
Retrieved from 
https://sylvalestari.fp.unila.ac.id/index.php/JHT/article/download/580/473 



 
 

495                                Iranian Economic Review, 2025, 29(2) 
 

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–
18. Retrieved from 
https://journals2.ums.ac.id/index.php/jep/article/download/9427/2830 

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, 1–7. Retrieved from 
https://www.sciencedirect.com/science/article/pii/S1029313222000070 

Morland, C., Schier, F., & Weimar, H. (2020). The Structural Gravity Model and Its 
Implications on Global Forest Product Trade. Forests, 11, 1–15. Retrieved from 
https://www.mdpi.com/1999-4907/11/2/178 

Nasrullah, M., Chang, L., Khan, K., Rizwanullah, M., Zulfiqar, F., & Ishfaq, M. 
(2020). Determinants of Forest Product Group Trade by Gravity Model Approach: A 
Case Study of China. Forest Policy and Economics, 113, 1–14. Retrieved from 
https://www.sciencedirect.com/science/article/pii/S1389934119306094 

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, 19–34. Retrieved from 
https://www.emerald.com/insight/content/doi/10.1108/JABES-05-2020-
0054/full/pdf 

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, 488–497. Retrieved from 
https://www.academia.edu/download/74626902/5373.pdf 

Nugroho, A. D., & Prasada, I. Y. (2020). Performance and Forecast of Indonesian 
Pepper Exports to Italy. Bulgarian Journal of Agricultural Science, 26. Retrieved from 
https://www.agrojournal.org/26/05-02.pdf 

Nurdin, Syafrizal, Elfindri, & Syofyardi. (2019). Transportation Cost and Regional 
Trade Perspective: Evidence of Indonesia Logistic Performance. Opcion, 35, 2899–
2921. Retrieved from https://dialnet.unirioja.es/descarga/articulo/8348544.pdf 

Putri, R. M., Rifin, A., & Erwidodo, E. (2021). Analysis of Intra-Industry Trade of 
Regional Comprehensive Economic Partnership (RCEP) in Agricultural Products. 
Buletin Ilmiah Litbang Perdagangan, 15, 181–208. Retrieved from 
http://jurnal.kemendag.go.id/bilp/article/download/570/327 

Rambe, K. R., & Malau, L. R. E. (2023). The Competitiveness Level and Factors 
Affecting Indonesian Cinnamon Trade Flow. Agromix, 14, 28–38. Retrieved from 
https://jurnal.yudharta.ac.id/v2/index.php/AGROMIX/article/download/3107/2380 

Rasoulinezhad, E. (2019). The Sanctions and Geographical Shift in Trading Partners: 
Evidence from Iran and Russia through a Gravity Model. Iranian Economic Review, 
23, 593–610. Retrieved from 
https://ier.ut.ac.ir/article_71782_16b8d54c78c2bf27c68f1ce8aeb56df1.pdf 

 



 
 

Rambe et al.                                                                                                                                496 

 

Rasoulinezhad, E., & Jabalameli, F. (2019). Russia-EU Gas Game Analysis: Evidence 
from a New Proposed Trade Model. Environmental Science and Pollution Research, 
26, 24482–24488. Retrieved from https://link.springer.com/article/10.1007/s11356-
019-05681-2 

Rasoulinezhad, E., & Popova, L. (2017). An Estimation of The Impact of Economic 
Sanctions and Oil Price Shocks on Iran-Russian Trade: Evidence from a Gravity-VEC 
Approach. Iranian Economic Review, 21, 469–497. Retrieved from 
https://ier.ut.ac.ir/article_62926_477bbad4b4907c606e6bd123eead1a87.pdf 

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, 105–112. Retrieved from 
https://ageconsearch.umn.edu/record/263554/files/9-VR-Renjini.pdf 

Riyani, R., Darsono, D., & Ferichani, M. (2018). Analysis of Export Demand for 
Indonesian Agricultural Commodities by the Chinese Market. AGRARIS: Journal of 
Agribusiness and Rural Development Research, 4, 120–128. Retrieved from 
https://agraris.umy.ac.id/index.php/agraris/article/download/998/123  

Rosyadi, F. H., Darwanto, D. H., & Mulyo, J. H. (2020). Impact of Roundtable on 
Sustainable Palm Oil (RSPO) Certification on the Indonesian CPO Export to the 
Destination Countries. Jurnal Agro Ekonomi, 31. Retrieved from 
https://journal.ugm.ac.id/jae/article/viewFile/54559/27746 

Rosyidi, I. M., Irianto, H., & Purnomo, S. H. (2021). An Analysis of Factors 
Influencing Indonesia’s Leading Agricultural Commodities Export to India. Caraka 
Tani: Journal of Sustainable Agriculture, 36, 135. Retrieved from 
https://core.ac.uk/download/pdf/385914278.pdf  

Rum, I. A., & Rijoly, J. C. D. (2020). Determine Regional Strategy in Improving the 
Competitiveness of Agricultural Commodities in Global Markets. Media Ekonomi, 27, 
107–118. Retrieved from https://www.e-
journal.trisakti.ac.id/index.php/medek/article/download/5796/5510  

Sabaruddin, S. S. (2017). Strengthening Indonesia’s Economic Diplomacy Designs 
Clustering of Indonesia’s Export Market Destinations: Traditional Markets vs. Non-
Traditional Markets. Jurnal Ilmiah Hubungan Internasional, 12, 205–221. 

Sanny, L., & Natallya. (2020). Analysis of Indonesia’s Coffee Exports to the United 
States in 1996-2018. International Journal of Advanced Science and Technology, 29. 

Shobande, O. A. (2019). Effect of Economic Integration on Agricultural Export 
Performance in Selected West African Countries. Economies, 7, 1–14. Retrieved from 
https://www.mdpi.com/2227-7099/7/3/79  

Sugiharti, L., Purwono, R., & Esquivias, M. A. (2020). Analysis of Determinants of 
Indonesian Agricultural Exports. Entrepreneurship and Sustainability Issues, 7, 2676–
2695. Retrieved from 
https://repository.unair.ac.id/123871/1/LilikSugiharti_Artikel207__Analysis_of_dete
rminants.pdf  

 



 
 

497                                Iranian Economic Review, 2025, 29(2) 
 

Sulaiman, A., Ali, M. S. S., & Ahmad, A. (2020). Encouraging Comparative 
Advantages of Export-Oriented Indonesian Agriculture Products. IOP Conference 
Series: Earth and Environmental Science, 575. Retrieved from 
https://doi.org/10.1088/1755-1315/575/1/012073  

Sumiyati, E. E. (2020). Export Determinant Analysis: Indonesia’s Export to Singapore 
and Japan Case Study. Pressacademia, 8. Retrieved from 
https://doi.org/10.17261/pressacademia.2019.1042  

Supriana, T., Pane, T. C., & Khaliqi, M. (2022). Export of Indonesian Cinnamon in 
International Market: Competitiveness and Performance. Journal of Central European 
Agriculture, 23, 704–713. Retrieved from https://hrcak.srce.hr/file/410637  

Syachbudy, Q. Q., Firdaus, M., & Daryanto, H. K. S. (2018). Analysis of Factors of 
Indonesian Agricultural Product Exports to Least Developed Countries. Jurnal 
Agribisnis Indonesia, 5, 57–74.  

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, 1–22. Retrieved from 
https://www.tandfonline.com/doi/pdf/10.1080/23322039.2023.2189671  

Tety, E., Kurnia, D., & Andriani, Y. (2022). Competitiveness Analysis of Indonesian 
Processes and Non-Processed Agricultural Commodities in the ASEAN Region. IOP 
Conference Series: Earth and Environmental Science, 978, 0–9. Retrieved from 
https://iopscience.iop.org/article/10.1088/1755-1315/978/1/012033/pdf 

Trademap. (2022). List of Importing Markets for a Product Exported by Indonesia, 
Product: 09 Coffee, Tea, Maté and Spices. Retrieved from 
https://www.trademap.org/Country_SelProductCountry_TS.aspx?nvpm=1%7C360%
7C%7C%7C%7C09%7C%7C%7C2%7C1%7C1%7C2%7C2%7C1%7C2%7C1%7C
1%7C1  

UN Comtrade. (2022). Commodity Trade Statistic Database. Retrieved from 
http://comtrade.un.org 

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, 722–730. Retrieved from 
https://search.proquest.com/openview/b45a0a163d2f3d3927c57e3921e44cf3/1?pq-
origsite=gscholar&cbl=1786341  

Wahyudi, A., Wulandari, S., Aunillah, A., & Alouw, J. C. (2020). Sustainability 
Certification as a Pillar to Promote Indonesian Coffee Competitiveness. IOP 
Conference Series: Earth and Environmental Science, 418. Retrieved from 
https://doi.org/10.1088/1755-1315/418/1/012009 

Wahyudi, S. T., & Maipita, I. (2019). Comparative Analysis on the Market Share of 
Indonesian Export Commoties: Opportunities and Challenges. Jurnal Ekonomi 
Pembangunan: Kajian Masalah Ekonomi Dan Pembangunan, 19, 163–171. Retrieved 
from https://journals.ums.ac.id/JEP/article/download/5708/4288  

 



 
 

Rambe et al.                                                                                                                                498 

 

Wardhany, M., & Adzim, F. (2018). Determinant of Cocoa Export in Indonesia. 
Economics Development Analysis Journal, 7, 286–293. Retrieved from 
https://journal.unnes.ac.id/sju/edaj/article/download/25262/11435  

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, e13105. Retrieved from https://www.cell.com/heliyon/pdf/S2405-
8440(23)00312-2.pdf  

Xu, L., Lai, K. K., Qiao, H., & Wang, S. (2017). A Study on Transport Costs and 
China’s Exports: An Extended Gravity Model. Journal of Systems Science and 
Complexity, 30, 1403–1424. Retrieved from https://www.researchgate.net/ 

Xu, T., & Liang, X. (2017). Measuring Aggregate Trade Costs and Its Empirical 
Effects on Manufacturing Export Composition in China. China Finance and Economic 
Review, 5. Retrieved from https://doi.org/10.1186/s40589-017-0049-z 

Yulia Putri, S., & Salam, S. (2019). The Role of Indonesian Government in Improving 
Coffee Competitiveness in the EU-Indonesia Partnership and Cooperation Agreement 
Framework. Book Chapters of The 1st Jakarta International Conference on Social 
Sciences and Humanities (JICoSSH), 3, 311–322. Retrieved from 
https://ebook.upnvj.ac.id/index.php/jicossh/article/download/23/25  

Zainuddin, M. R. K. V., Sarmidi, T., & Khalid, N. (2020). Sustainable Production, 
Non-Tariff Measures, and Trade Performance in RCEP Countries. Sustainability 
(Switzerland), 12, 1–12. Retrieved from 
https://journals.sagepub.com/doi/pdf/10.1177/21582440211065770  

 

 

 

 

 

 

 

 

This article is an open-access article distributed under the terms and conditions of the 

Creative Commons Attribution (CC-BY) license. 

Cite this article: Rambe, K. R., Suharno, Malau, L. R. E., Intan, D. R., Purba, K. F., 

Khaliqi, M., & Ginting, L. N. (2025). Examining the Determinants, Efficiency, and 

Potential Export of Indonesia’s Plantation Commodities to G-20 Countries. Iranian 

Economic Review, 29(2), 475-498. 

 

 

 

 

https://journals.sagepub.com/doi/pdf/10.1177/21582440211065770

