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ABSTRACT

This study examined the factors affecting Vietnam’s rice export value in the transitional period of 2011-2021
using panel data of 45 importers comprising 90% of Vietnam’s rice export value. The generalized least square
model was used for estimation, and the results reveal that the factors of world rice export prices, importing
country’s population, membership in the Comprehensive and Progressive Agreement for Trans-Pacific
Partnership, European—Vietnam Free Trade Agreement, and multilateral or bilateral relationship positively affect
export value. However, the importing country’s GDP and self-produced food output and Vietnam’s inflation
negatively influence rice export turnover. Consequently, several policy recommendations are suggested.
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1 Introduction

Owing to economic reforms, Vietnam has become a rice exporter since 1989 (Doanh, 1991; Ronnas and Sjoberg, 1995)
and has progressively become one of the world’s foremost rice exporters after India and Thailand (FAO-AMIS, 2021).
However, for previous years of export, Vietnam’s rice primarily went to Asian markets, mainly China and the Philippines,
(66.7%), followed by Africa (18.9%) and other markets at a minimal price of about 340.91 USD/ton (VFA, 2021; Nielsen,
2003; Ba et al., 2019). Although Vietnam is one of the largest exporters, its rice sector has been environmentally and
economically challenged due to the long history of rice farming intensity associated with low-quality segment exported
(Brown et al., 2018; Tran et al., 2018; Tin, 2017; Phong and Tam, 2015).

Recently, the agriculture and rice sector, specifically, have positively transitioned toward improved economic efficiency
as well as sustainable development marked by several relevant policies. The overarching policy is officially stated in
Resolution 120 (Government, 2017) as well as rice sectoral policies issued previously such as the Rice Industry
Restructuring Program (Government, 2017; MARD, 2016; MARD, 2021). Building the Vietnamese rice brand (Prime
Minister, 2015) has modified the view of the importance of establishing rice quality rather than quantity, as previously
emphasized. Moreover, a new trade liberalization policy expressed by Decree 107 (Government, 2018) has led
processing and exporting enterprises to become more proactive in discovering and entering new markets with demand
for high-quality rice (Dung et al., 2022). Specifically, in recent years, bilateral and multilateral free trade agreements
(FTAs), such as the Comprehensive and Progressive Agreement for Trans-Pacific Partnership (WB, 2018) and the
European—Vietnam Free Trade Agreement (EVFTA; Nga et al., 2020), have certainly produced the effects of two-way
trade in general and the rice exports of Vietnam in particular.

During the transitional period 2011-2021, the rice industry’s manufacturing and export shifted its focus from quantity
to quality and began to export to new markets with higher value. Factors influencing rice export turnover during this
transitional period must be studied. Among parametric models commonly used to establish the influences of trade and
export turnover, the gravity model, where multiple dimensions of time, context, and the complexity of variables interact
with one another, has elicited a large amount of interest.

The gravity model was first used by Tinbergen in 1962 to identify factors influencing the export value and was popularly
followed by others who pursued perfecting the theoretical foundation of the model. For example, Rahman (2003)
analyzed the gravity model of trade of Bangladesh. Blomqvist (2004) applied the gravity model to elucidate the trade
flows of Singapore. Peci (2010) recognized the determinants of the trade agreement of Kosovo. Hatab et al. (2010) and
Elshehawy et al. (2014) examined the export decision of agricultural products of Egypt. Other authors such as Binh et
al. (2014) applied the gravity model to investigate the trade activities of Vietnam. Irshad et al. (2018) also examined the
trade pattern of China. Obeng et al. (2023) used the gravity model to study the export performance of Ghana. Balogh
and Borges Aguiar (2022) examined the agricultural trade decisions of Latin America and the Caribbean. These studies
confirmed that several internal factors influence a country’s exports: GDP, population, geographic distance, consumer
price index, foreign direct investment, and exchange rate. Exports are not only influenced by internal factors; external
factors also have a bearing on the export value of a product such as the self-produced food output of importing countries
and participation in the new generation of trade agreements (FTAs).

Discovering the factors that influence the export value of a product is imperative for a developing country with an
export-oriented agricultural economy such as Vietnam. Therefore, this study aimed to identify the factors that influence
the rice exports of Vietnam and suggests solutions to advance rice export activities and ultimately benefit related rice
value chain actors, especially rice growers. Extended gravity models, which inherit the economic and trade theories of
many previous authors, are used to examine the value of the rice exports of Vietham in 2011-2021.
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2 Methodology

21 Theoretical gravity model

The gravity model (also referred to as the trade attractiveness model) is a popular theoretical framework used by many
economists to quantify and examine the factors influencing exports between two or more countries. Tinbergen (1962)
and Poyhonen (1963) initially applied theory of universal gravitation to economic analysis. Krugman and Obstfeld (2003)
presented that the general trade attractiveness model applied in two-way commerce has the following form:
_ YirY;
Ti' - A * DZ ’ (1)

ij

where

A is the attractive/hinder coefficiency,

Tjjis the value of trade between contries i and j,

Yiis the national economic size of country i,

Y; is the national economic size of country j, and

Dj represents the economic distance and other economic differences between countries i and j.

First, owing to the lack of a theoretical foundation, the gravity model was opposed by economists. However, since the
second half of the 1970s, many studies have concentrated on addressing this research gap. Most studies have developed
the gravity equation based on the foundation of three major international trade theories: Ricardo theory, Heckscher—
Ohlin theory, and new trade theory. Accordingly, researchers have added new factors like income per capita, taxes
(Linnemann, 1966), real exchange rates, commodity prices (Bergstrand, 1985), country distance (Rahman, 2010; Balogh
and Borges, 2022), consumer price index (Hatab et al., 2010), inflation (Abidin et al., 2013), religious gap, language gap
(Stop, 2017), institutional distance (Braha et al., 2017), and openness of the economy (Tu and Hao, 2017; Jagdambe and
Kannan, 2020). According to the above studies, the current trade attractiveness model has three main groups of factors
influencing the exports or trade flows of countries: supply-side factors (exporting country i), group of demand-side
factors (importing country j), and groups of attractive or hindering factors.

Inspired by the abovementioned authors, this study proposes an expanded trade attractiveness model to examine the
factors of Vietnam’s rice export turnover to the world market as follows:

Ln(EXijt) = Bo + B1In(GDPit) + B2In(RERiit) + B3In(WPt) + Baln(GDPjt) + BsIn(POjt) + Beln(SPjt) + B7(IFi) + BsCPTPPijt +
BoEVFTAj: + B1oBTAijt + Uiy,

where

i is the exporting country (Vietnam);

jis the importing country, which ranges from 1 to 45;

tis the year of export, which ranges from 2011, 2012, ... to 2021;

LnEXjz is the rice export value from the j country at the time t (USD);

LnGDP;t is the GDP of Vietnam at the time t (USD);

LnRERi;: is the real exchange rate between Vietnam currency and the imported country j at time t (VND);

LnWP; is the exporting world rice price at time t (USD/ton);

LnGDPj: is the GDP of importing country j at time t (USD);

LnPOQj: is the population of importing country j at time t (person);

Ln(1+SPjt) is the self-produced rice per capita of the importing country j at time t (kg);

IFit is the inflation rate of Vietnam at time t (%);

CPTPPjtis the dummy value (1/0) indicating the comembership of Vietnam and the importing country j at time t;
EVFTAji is the dummy value (1/0) indicating the comembership of Vietnam and the importing country j at time t;
BTAj: is the dummy value (1/0) indicating comembership of either bilateral or multilateral between Vietnam and
importing country j at time ¢;

Bo, ..., B1o are the coefficients of independent variables; and uj is the error.

The data used for the model were collected from numerous official sources of exporting and importing countries and
international organizations. The data on export values and rice prices were sourced from the websites of the
International Trade Center and the United Nation Database. The population and GDP of the importing countries were
taken from the World Bank. The information of the self-produced rice of the importing country came from the United
Nation Food and Agriculture Organization. The real exchange rates were obtained from the IMF and UNCTAD.
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2.2 Method of model selection and estimation the model

When using panel data regression, three models could be applied in the estimation depending on the data properties
as well as the unique advantages of each model: the pooled ordinary least square (OLS) model, the fixed effect model
(FEM), and and random effect model (REM). The pooled OLS model disregards the influences over time and across firms.
Thus, the results might not correctly reflect the relationships of the variables cross cases and over time, which is due to
the potential auto correlation or heteroscedasticity risks in piling up the data. This approach generates biased estimates
of variances, standard deviations, and coefficients that utlimately influence the inferences of intercept and coefficients
and their corresponding levels of significance (Gil-Garcia and Puron-Cid, 2013). To address this phenomenon, the
Breusch—Pagan Lagrange Multiplier (LM) test (1980) was used. If such kind of potential auto correlation or
heteroscedasticity risks in piling up the data did not exist, the pooled OLS model would be the best alternative;
conversely, the FEM and REM would be more preferred.

The FEM and REM models could manage the phenomena of the above data in the model, which was part of the model
error (ui). However, when considering u;, a difference between FEM and REM was observed. Both models confirmed the
existence of uj, but if these separate effects were correlated with independent variables, then the most suitable method
was FEM; conversely, if ui had no correlation with the independent variable (ui ~ (0,02)), then REM was more
appropriate. To select between REM and FEM, the Hausman (1978) test was used considering the hypothesis Ho that
the REM model was more appropriate, and vice versa.

To guarantee the dependability and suitability of the estimation, model defects like multicollinearity, unequal error
variances, and autocorrelation were assessed. Accordingly, the variance inflation factor coefficient was used to verify
multicollinearity, the Modified Wald test to check unequal error variances (Greene, 2000), and the Wooldridge test was
used to determine the phenomenon of auto correlation (Wooldridge, 2002). If the above phenomena occurred, the
generalized least square (GLS) regression model, an extended OLS estimation of the normal linear model treated for the
possibly unequal error variances and correlations between different errors, was used (Fox and Weisberg, 2018).

23 Vietnam rice export in 2011-2021

The most vital parameters of this study are the value, quantity, and price of rice exported by Vietnam to countries and
territories of interest (Figure 1). When 2017 is the limit for the two periods before and after the transition due to the
policies of Vietnam, a remarkable change in rice exports is observed in quantity, turnover, and price. The mean amount
of rice exported was 6,575 million tons of milled rice in 2011-2016, higher than 6,158 million tons in 2017-2021. The
export value of rice in the later period also reflects a decrease compared with the first period. However, export rice
prices have began to rise. Particularly, the mean rice price in 2017-2021 was 487 USD/ton, whereas that in the previous
period of 2011-2016 was only 459 USD/ton. These data are the dependent variables in the gravity model, and they are
validated by the independent variables obtained. The results of model evaluation are discussed in detail in the next
section.
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Figure 1. Vietnam’s rice export value in 2011-2021.
(Source: Author’s calculation)
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3 Results and Discussions

3.1 Test results of model selection

As mentioned in Section 2.2 about the evaluation technique for choosing a suitable regression model, the results of the
LM test has a p value of 0.0000 that is much less than the critical limit of 0.05. Thus, hypothesis Ho is rejected. As the
pooled OLS model is not appropriate for estimating this problem, one of the two models, FEM or REM, would be used.

To ascertain whether the FEM model or the REM model is appropriate for estimation, the Hausman test result has p
value = 0.0002 that is much lower than the critical limit of 0.05. Thus, hypothesis Ho is rejected, and hypothesis H1 and
the FEM model are accepted. Moreover, the results of the FEM model estimation exhibit the p value = 0.0000. Thus,
the model is statistically significant.

The evaluation results of the LM in the FEM model reveal that the p value = 0.0000 < 0.05. Hence, the model exhibits
heteroskedasticity. Regarding autocorrelation, the LM test provides the p value = 0.0285 < 0.05, so the model has an
autocorrelation phenomenon. Finally, to overcome both the above phenomena, the study used the GLS method for
estimation (Fox and Weisberg, 2018), and the estimation results are presented below.

3.2 Results of model estimation

The results of the GLS model estimation after correcting the defects are presented in Table 1. The Wald chi-square test
of the model has a value of 356.81, and the probability of difference of the model under indicator of Pro-Chi-Square
number is 0.0000. Thus, the GLS model is appropriate. Factors with a statistically significant effect on the rice export
turnover of Vietnam include the world export price of rice, the GDP of the importing country, the population of the
importing country, the self-produced food output of the country, the inflation rate of Vietnam, the comembership in
the CPTPP, and the same membership in a multilateral or bilateral relationship. Each variable has dissimilar directions
and levels of influence on the export turnover of Vietnam.

Table 1.
Results of GLS model estimation

Variables B coefficients Standard errors P value
Intercept 3(183;5 2.889 0.186
LnGDPj¢ ()((;)g(:)lr;s 0.127 0.755
LnRER;; 0(1022';5 0.044 0.295
LnWP; 18.176;)** 0.354 0.000
LnGDP; 'O(flgcl);** 0.067 0.000
LnPOjt 1(10142;*)* 0.092 0.000
LnSP;: ffﬁ;; 0.043 0.000
IFi _?;2_159;; ' 0.007 0.010
CPTPPj 0(25911) ' 0.224 0.004
EVFTA _((_)'olzzgs 0.242 0.426
BTAi; 0(23221) 0.175 0.044
Wald Chi-Square Wald = 356.81
Prob-Chi-Square 0.0000
Observations 495

t statistics in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001 (Source: Author’s calculation)

First, the world rice exported price variable has a positive influence on Vietnam’s rice export turnover and is statistically
significant at the 1% level. When other factors remain unchanged, a 1% increase in world rice export prices causes
Vietnam'’s rice export turnover to increase by an average of 1.32%. This outcome could be explained by one or both of
the following reasons. First, when world rice prices increase, Vietnamese rice prices can also increase, thereby increasing
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Vietnam'’s export turnover. Second, when rice prices increase, consumers in importing countries might switch to using
rice with average quality and cheaper prices such as rice imported from Vietnam. Since then, world rice prices have
increased, leading to a rise in Vietnam'’s rice export turnover.

Next, the GDP size of the importing country has a negative influence on Vietnam’s rice export turnover, and the
estimated coefficient is statistically significant at the 1% level. When other factors remained unchanged, a 1% increased
in the importing country’s GDP could cause Vietnam'’s export turnover to decrease by 0.40%. This outcome is consistent
with the study of Abidin et al. (2013), Kea et al. (2019), Jagdambe and Kannan (2020), Abdullahi et al. (2021), and Balogh
and Borges (2022). In recent years, when Vietnam’s rice industry did not achieve complete reform, it primarily exported
low-quality rice to importing countries with low GDP. Once the importing country’s GDP rose, consumer tastes became
more discriminating, and the country imported less Vietnamese rice than before. This outcome implies a reduction in
Vietnam'’s rice export turnover.

The population size of the importing country has a positive coefficient and is statistically significant at the 1% level,
which means the population size of the importing country has a positive influence on Vietnam’s rice export turnover. If
other factors remain constant, a 1% increased in the population of the importing country could increase Vietnam'’s rice
export turnover by 1.05%; this result is consistent with the studies of Jagdambe and Kannan (2020) and Abdullahi et al.
(2021). Vietnamese rice has been primarily exported to populous countries like China, United States, Philippines,
Indonesia, and Russia. However, for countries like Qatar, Norway, Laos, and Lithuania with small population of less than
10 million people, most of the rice export turnover from Vietnam is less than 10 million USD. This explains the hypothesis
that a country with a large population imports more rice and one with a smaller population imports less rice from
Vietnam.

The importing country’s self-produced food output has a negative effect on Vietnam’s rice export turnover and is
statistically significant at the 1% level. When other factors remain unchanged, a 1% increase in self-produced food
output could cause Vietnam's rice export turnover to decrease by 0.60%. This outcome is understandable because when
countries produce their own food, the demand for rice imports decreases. For example, Australia, Canada, England, and
some EU countries generate their own barley and even export it to other countries, so they reduced their rice imports
from Vietnam.

Vietnam'’s inflation coefficient has a negative sign and is statistically significant at the 1% level. When other factors
remain unchanged, a 1% increase in inflation rate could cause Vietnam’s rice export turnover to decrease by 1.90%.
This result is consistent with the hypothesis and research of Abidin et al. (2013) and Yen and Thao (2017). When inflation
increases, domestic goods prices would increase, lessening the competitiveness of domestic enterprises with foreign
enterprises, thereby influencing Vietnam’s rice exports.

Vietnam’s status as a member of the CPTPP organization with the importing country has a positive influence on
Vietnam’s export turnover and is statistically significant at the 1% level. If Vietnam participates in this organization, its
rice export turnover would increase by e%%°! - 1 time, equivalent to 92.32% of the previous value. Empirical data show
that since CPTPP took effect, it had opened up a favorable opportunity for Vietnam’s agricultural industry in general
and rice products in particular to diversify markets and conquer numerous potential markets, helping grow the revenue
of Vietnam’s rice exports.

Finally, when Vietnam and a partner country have at least the same multilateral or bilateral relationship, Vietnam’s rice
export turnover increases by an e%352 - 1 times or 42.19%. Currently, Vietnam has leveraged its advantages in rice export
by participating in and signing multilateral and bilateral agreements. From these FTAs, Vietnamese rice brands have
become more popular, and Vietnam’s rice export market has slowly expanded to export to high-end rice consumer
markets and sell specialty rice at higher prices than other ordinary white rice, contributing to increasing the value of
Vietnamese rice exports.

4 Conclusions and Recommendations

The trade attractiveness model used to examine the factors influencing Vietnam’s rice export turnover is certainly
appropriate and effective. The model reveals the contribution of the macro factors of Vietnam and importing countries,
specifically the recent enactment of trading agreements. Model estimation shows that the factors like world rice price,
population of the importing countries, membership of the CPTPP as well as the multilateral or bilateral positively
influence increasing Vietnam’s rice export turnover. Factors such as the partner country’s GDP, self-produced food
output, and Vietnam'’s inflation negatively affect the rice export turnover. According to quantitative scientific findings,
the following policy implications are proposed.

First, Vietham must proceed with strengthening the competitiveness of the rice industry more deeply. A global rice
value chain targeting high-income importing countries must be developed. One of the chain upgrading activities is to
establish and nurture the Vietnamese rice brand in a multisegment direction to meet the requirements of the
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international rice market in accordance with the consumption characteristics of many different countries, not only for
traditional markets but also for new importers who have recently signed trading agreements with Vietnam.

Second, rice exports must promote changes toward increasing quality and standardizing products to meet market
requirements such as VietGAP, GlobalGAP, SRP, or organic. Both help reduce production costs and lessen greenhouse
gas emissions during farming.

Third, Vietnam must harmonize its monetary and fiscal policies to alleviate domestic inflation. It also needs policies to
expand credit packages to serve the capital needs of businesses in the rice industry and small producers. Moreover, the
state should focus on leveraging lending interest rates to encourage businesses outside the field to invest in the rice
industry of Vietnam, contributing to developing the domestic rice market and promoting export activities in the coming
period.

Finally, the state needs to focus on developing transportation infrastructure and related supporting industries in the
agricultural sector. Meanwhile, functional ministries must coordinate with localities for the swift implementation of
policies and regulations promoting the development of high-quality rice area in the Mekong Delta for export.
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