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ABSTRACT— Rice is a strategic food commodity, so it is important to know how far changes in the price 

of a rice market affect other rice markets in the ASEAN region. The purpose of this paper is to analyze the 

spatial effect on rice trade in ASEAN countries in 2005-2018. The determinants of rice trade that are analyzed 

further include data on rice exports, rice production, exchange rates, world rice prices, population, Gross 

Domestic Product, Trade Openness (TO), LCSI, and Inflation. This study is limited to the analysis of the 

spatial effect on rice commodities in ASEAN countries. The method used to see the spatial effect of trade on 

rice and oil commodities in the intra-ASEAN region was panel data regression analysis and spatial panel data 

regression. Data processing was assisted by use of R Studio application. Result of the study shows that based 

on SAR panel model, it can be seen that the variables ln ER, ln PROD, ln GDP, ln TO, and AGLND have a 

significant effect on the export value of 10 ASEAN countries. The R-Square value in the SAR Panel equation 

model is 0.6208. This means that all independent variables in the model are able to explain the export value 

of 62.08% and the rest is explained by other variables outside the model. 
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1. INTRODUCTION 

Rice is an important commodity in ASEAN, so it is important to keep rice stocks safe. The policy of 

maintaining sufficient rice stocks contributes greatly to maintaining food security. The policy of increasing 

production and maintaining rice reserves has been adopted by many Asian countries, both developed countries 

such as Japan and South Korea, as well as developing countries, such as the Philippines and Bangladesh. The 

same is true for net exporting countries such as Thailand, Vietnam, and India, as well as for net importing 

countries such as Indonesia, the Philippines, and Sri Lanka. The policy is for emergency purposes such as 

natural disasters, wars and social conflicts, as well as for price stability purposes. With rice reserves, it will 

reduce rice scarcity and keep rice prices more stable). The growing economy in ASEAN countries is an 

implication of the implementation of policies in terms of rice trade in the ASEAN region. The condition of 

the ASEAN rice market, as well as the world rice market, is a volatile market and is heavily influenced by 

external factors in the world, the third largest rice producer region is ASEAN with a market share of 24.29 

percent. In addition, ASEAN is also the region with the third highest level of rice consumption in the world 

with a share of 21.24 percent, where Indonesia, Thailand, the Philippines and Vietnam are the countries in the 

region. ASEAN has the highest level of rice consumption in the United States Department of Agriculture 

(USDA) data in 2018. The 2018 USDA data also show that ASEAN is ranked 4th in the world as the largest 

rice importing region with a share of 9.59 percent with Indonesia and the Philippines being the largest rice 

importing country in ASEAN. 

 

The conditions experienced by each country are different, which then results in dependence. This is because 

each country needs each other as no country is able to meet its own needs. This situation is the cause of trade 

between countries getting bigger and wider and increasingly determining the economic progress of all 

countries in the world. Due to differences in socio-economic conditions and characteristics between different 

countries, the market demand for a particular commodity is also different [4]. 
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2. LITERATURE REVIEW 

The definition of international trade is trade between countries in the form of goods or services that have 

mutual agreements and agreements. International trade is usually carried out to increase the country's income 

and to meet the needs of the country. Parties conducting international trade can be individuals, companies, or 

governments. In general, the notion of international trade is the process of exchanging goods between 

countries based on a mutual agreement because each country has not been able to produce goods to meet its 

own needs. 

 

The factors that affect the demand and supply of rice in Indonesia, are as follows: (1) rice demand is 

significantly influenced by the real price of Indonesian rice, population, and previous demand for rice; (2) rice 

supply is influenced by rice production, total rice imports, rice stocks, and rice stocks in the previous year; (3) 

the real price of grain at the farm level is significantly influenced by the real price of government purchases, 

rice production, and the real price of grain at the farmer level in the previous year, and (4) the real price of 

Indonesian rice is significantly influenced by the real price of government purchases. Several alternative 

government policies in research, the government should continue to apply fertilizer subsidy policies, increase 

the purchase price of grain and rice prices. 

 

Research on the analysis of price transmission, especially food prices, has also been carried out in many 

countries. Examines the extent and how quickly changes in prices of agricultural commodities in international 

markets are transmitted to consumers in different regions of the world in order to see the vulnerability of 

households to price shocks. The research using the ECM method concludes that the transmission of 

international prices to consumer food prices is incomplete and lagged. Many factors affect domestic food 

prices in ASEAN countries. The study of suggests that there are several reasons why food inflation in 

European Union countries varies, i.e., apart from economic openness and exchange rates, differences in the 

structure and intensity of competition in the food sector also have an effect. The European Central Bank also 

highlighted the potential link between differences in retail traders and distribution chains as a contributing 

factor to differential food inflation in the European Union. Meanwhile, according to, fluctuating food prices 

are caused by the following factors, i.e., inflation, reserves, exchange rates, interest rates, income per capita, 

weather, speculation, and financial assets. Oil prices have a major impact on the costs of production and 

transportation of agricultural commodities, thus affecting the food supply side. 

 

Stable food availability is one of the requirements to maintain the economic and political stability of a country, 

so that each country has a plan to realize food security for its people. In the context of realizing national food 

security, a country can either have a bilateral, regional, or multilateral cooperation. ASEAN is an important 

regional area in the supply of rice to meet the needs of the population living in the ASEAN region so that it is 

in dire need of rice reserves to meet food needs, especially for food insecure areas. Global trade liberalization 

marked by the elimination of import duties and other trade barriers will make the world food market and 

domestic food market more integrated [4]. This market integration causes prices in one market to relate or 

correlate with prices in other markets. Partial or total price changes in one market are transmitted to prices 

that occur in other markets, either in the short or long term. This means that the market of one country will 

influence the market of other countries [4]. 

 

3. RESEARCH METHODS 

 

3.1 Data Types and Sources 

The type of data used in this research is secondary data taken from various related institutions. The data used 

include data on rice imports, rice exports, income per capita, rice production, exchange rates, tariffs, sanitary 
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and phytosanitary, world rice prices, population, total exports of rice commodities, population, Gross 

Domestic Product Per capita, Trade Openness (TO), and distance. Data were taken from several sources, 

including the ASEAN Statistics Database, the World Bank, and the United Nations Conference on Trade and 

Development (UNCTAD). The data used are panel data with a time series from 2005 to 2018 and between 

individuals covering 10 ASEAN member countries, i.e., the Philippines, Indonesia, Malaysia, Singapore, 

Thailand, Brunei Darussalam, Vietnam, Cambodia, Laos, and Myanmar. 

 

3.2 Data analysis method 

Data processing to see the spatial effect of trade on rice and oil commodities in the intra-ASEAN region was 

using panel data regression analysis and spatial panel data regression. Data processing was assisted by the use 

of R Studio application. 

 

3.3 Model Specification 

Regression analysis used in this research was static panel data regression analysis and spatial panel data. By 

developing a model of [1], in detail the general model in this study is as follows: 

 

�̂� = 𝜆𝑊𝑦 + 𝛽1𝑙𝑛𝐸𝑅 + 𝛽2𝑙𝑛. 𝑃𝑅𝑂𝐷 + 𝛽3𝑙𝑛𝐺𝐷𝑃 + 𝛽4𝑙𝑛𝑃𝑂𝑃 + 𝛽5 ln 𝑇𝑂 + 𝛽6 𝐿𝐶𝑆𝐼 + 𝛽7 𝐼𝑁𝐹 + 𝛽8 𝐴𝐺𝐿𝑁𝐷 

 

3.4 Hypothesis 

The research hypothesis is a temporary answer to the problems discussed. The hypothesis of this research is 

that there is a spatial interaction in the rice trade between ASEAN member countries. This means that 

neighboring countries will have a greater influence in the rice trade than countries with far apart regions. 

 

4. RESULT AND DISCUSSION 

 

4.1 ASEAN Country Rice Commodity Exports 

Figure 2 shows the development of rice commodity exports in 2005-2018. It can be seen in the figure that 

from one year to another there is no change in the dominance of exports for this commodity. The highest 

exports are always occupied by Thailand and Vietnam because these two countries are the highest rice 

producers in the world. Meanwhile, Laos, Myanmar and Brunei Darussalam are the countries with the lowest 

export contribution. Indonesia experienced a surge in exports in 2007, i.e., 1,408,461 tons, in 2011 at 

2,750,853 tons, in 2012 at 1,811,269 tons, in 2016 at 1,284,178 tons, and in 2018 at 2,257,037 tons. 
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Source: ITC (processed, 2021) 

Figure 1. Value of Intra ASEAN Rice Exports and Imports in 2005-2018 

 

4.2 Static Panel Data Regression Analysis Results 

In analyzing static panel data, the following three models can be used, i.e., Pooled Least Square (PLS) or 

Common Effect Model (CEM), Fixed Effect Model (FEM), and Random Effect Model (REM). Selection of 

the best model is done by using the Chow test and Hausman test. Based on the Chow test, it is known that the 

probability value is 1.144e-11. This means that the probability value is less than five percent so that the FEM 

model is the best model compared to the PLS model. Hausman test results show that the FEM model is the 

best model compared to the REM model. This can be seen from the probability value of the Hausman test 

with a value of 0.0003011 which means it is smaller than the five percent real level. After getting the best 

model, the next step is to test the classical assumptions. The classical assumption test has the aim of ensuring 

that the regression equation obtained has a precise, consistent, and unbiased estimate. The classical assumption 

test consists of multicollinearity test, autocorrelation test, normality test, and heteroscedasticity test. 

 

4.3 Multicollinearity Test 

Multicollinearity test is used to determine whether or not there is a linear relationship between the independent 

variables in the model. The test is carried out using the VIF method. If there is a variable that has a VIF value 

of more than 10, it indicates the existence of multicollinearity in the model. Based on the multicollinearity 

test on each variable in the model, no variables with a VIF value of more than 10 were found. This means that 

the model used in this study was free from multicollinearity problems. In detail, Table 3 shows the results of 

the multicollinearity test. 

 

Table 1 Multicollinearity test results 

Test 
Type 

Ln 
ER 

Ln Prod Ln GDP Ln TO LCSI INF AGLND 

VIF test 3. 

832326 

5.356844 6.239455 1.958831 1.827421 1.230998 3.871885 

Source: processed data (2021) 

  

4.4 Autocorrelation Test 

Autocorrelation test was conducted to identify the correlation between the residuals of the model. If there is 

no correlation between the residuals, it can be said that the residuals are spread randomly. In this study, the 

test method used is the Durbin-Watson test. If the probability of the test results is greater than the five percent 

significance level, it means that the residuals are randomly distributed (independent). The results of the 

Durbin-Watson test on the model show that the probability value is 0.8208, which means it is greater than the 

five percent significance level. Therefore, it can be identified that the residuals from the model are randomly 

distributed (independent). 

 

4.5 Normality test 

The normality test was conducted to determine whether the regression model, the dependent variable, the 

independent variable, or both were spread or normally distributed or not. In this study, the testing method used 

is the Anderson-Darling test. 
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Source: processed data (2021)  

Figure 2. Anderson Darling Test Results 

 

4.6 Heteroscedasticity Test 

Heteroscedasticity is a condition when there is an inconsistency in the variance in a model. Heteroscedasticity 

testing of this study was carried out using the Lagrange Multiplier Test (Breusch Pagan). Based on the test 

results, it is known that there is heteroscedasticity in the time series, cross section and two ways with a 

probability value of 0.04, 2.2e-16 and 2.2e-16, which means it is smaller than the five percent real level. The 

presence of heteroscedasticity in the cross section is an indication of a spatial effect on the model. 

 

4.7 Results of Spatial Panel Data Regression Analysis 

In this study, regression analysis of static panel data was followed by regression analysis of spatial panel data. 

The spatial panel data regression method is used because there are arising heteroscedasticity problems when 

considering the spatial aspects of the study. This causes the Least Square estimator in the static data panel to 

be no longer relevant in explaining the model because it will produce biased and inconsistent estimators. The 

Maximum Likelihood estimator is the most relevant tool to explain the model in spatial panel data analysis. 

Model selection in the regression analysis of spatial panel data is carried out to choose the best model between 

the General Spatial Model (GSM), Spatial Autocorrelation Model (SAR), or Spatial Error Model (SEM). 

Based on the suitability test, the GSM model has a coefficient of determination of 0.523, while the SEM model 

has a coefficient of determination of 0.597, and the SAR model has a coefficient of determination of 0.621. 

The Spatial Autocorrelation Model (SAR) is the model with the highest coefficient of determination (R2). 

Therefore, this SAR model is the best model. Table 2 shows in detail the results of the SAR test. 

 

Table 2 Estimation Results of SAR Model 

Variable Coefficient Probability 

ln.ER 0.2658010 0.02215* 
ln PROD 0.1968315 0.02116* 

ln GDP 2.2240642 4.682E-08*** 

Ln TO 0.9525512 0.03965* 

LCSI -0.0050637 0.52983 
INF -0.0390366 0.29671 

AGLND 0.0390366 6.067e-06*** 

R-Squared 0.6208132  

Source: Processed data (2021) 

 

Based on the estimation results, the Spatial Autoregressive (SAR) equation obtained the following: 
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�̂� = 0.129𝑊𝑦 + 0.321𝑙𝑛𝐸𝑅 + 0.211𝑙𝑛𝑃𝑅𝑂𝐷 + 3.880𝑙𝑛𝐺𝐷𝑃 + 2.278𝑙𝑛𝑃𝑂𝑃 + 2.315𝑙𝑛𝑇𝑂 − 0.079 𝐿𝐶𝑆𝐼

− 0.069 𝐼𝑁𝐹 + 0.013 𝐴𝐺𝐿𝑁𝐷 

 

From the output above, it can be seen that the variables ln ER, ln PROD, ln GDP, ln TO, and AGLND have a 

significant effect on the export value of 10 ASEAN countries. The R-Square value in the SAR Panel equation 

model is 0.6208. This means that all independent variables in the model are able to explain the export value 

of 62.08% and the rest is explained by other variables outside the model. 

 

5. CONCLUSIONS 

Based on the regression analysis of spatial panel data to see the spatial effect on intra-ASEAN rice exports, it 

can be concluded that there is a spatial effect on intra-ASEAN mineral resource trade. In addition, the results 

of this study also show that there is a relatively weak spatial agglomeration in exports between countries in 

the ASEAN region. 

 

Based on SAR panel model, it can be seen that the variables ln ER, ln PROD, ln GDP, ln TO, and AGLND 

have a significant effect on the export value of 10 ASEAN countries. The R-Square value in the SAR Panel 

equation model is 0.6208. This means that all independent variables in the model are able to explain the export 

value of 62.08% and the rest is explained by other variables outside the model. 
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