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Abstract

Purpose – The paper aims to estimate the factors affecting Vietnam’s export in rice and coffee, the two most
important agricultural products, especially in exploring the role of “behind-the-border” constraints.
Design/methodology/approach – The paper applies the stochastic frontier gravity model, which models
the aggregate effect of “behind-the-border” factors for Vietnam’s export in rice and coffee.
Findings – The paper finds that the impact of “behind-the-border” constraints is statistically significant,
suggesting that Vietnam’s exports in rice and coffee may be prevented from reaching their export potential
by such factors. Moreover, technical efficiency and potential export suggest that Vietnam has a lot of
potential to increase its exports in rice and coffee with its major trading partners. The Association of
Southeast Asian Nations group continues to be the major market of Vietnamese rice and coffee. Vietnam can
also take advantage of the opportunity to export these commodities to the European Union (EU) (not
including the UK), and Comprehensive and Progressive Agreement for Trans-Pacific Partnership, especially
in coffee to the EU.
Research limitations/implications –The study cannot identify specific “behind-the-border” factors due to
the limitation of data availability.
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Originality/value –Many existing studies suggest that export in agricultural products of Vietnam, especially
in rice, is significantly affected by natural factors and “explicit beyond-the-border” constraints. They ignore the
impact of “behind-the-border” constraints in Vietnam and its trading partners. My study proved the significant
impact of such constraints. Therefore, Vietnam needs more policies to remove the “behind-the-border”
constraints to promote export in rice and coffee.

Keywords Behind-the-border constraints, Coffee, Rice, The stochastic frontier gravity model

Paper type Research paper

Introduction
In Vietnam, many existing studies have employed the gravity model to estimate
determinants of total export and agricultural commodity export, especially its rice export.
Research on Association of Southeast Asian Nations (ASEAN) Free Trade Area (AFTA) by
Nguyen and Heo (2009) applied the fixed (FE) and random effects (RE) with this model to
identify the AFTA’s impacts on the total trade volume between Vietnam and Singapore.
Moreover, Nguyen (2010) asserted that the incomes of Vietnam and trading partners possess
positive signs, while ASEANmembership negatively affects Vietnam’s total export by using
both static and dynamic gravity models. Regarding the export of agricultural products,
Nguyen (2018a) used the ordinary least squares (OLS) and Poisson pseudo-maximum
likelihood (PPML) estimator methods and concluded that tariff reduction significantly
stimulated exports in manufactured goods but had no clear impact on exports in agricultural
commodities to regional comprehensive economic partnership markets.

Furthermore, Vietnam’s rice export is of great interest to many researchers. Bui and Chen
(2017) used the gravity model to conclude that the gross domestic product (GDP), price,
Population (POP) and the exchange rate (ER) had significantly great impacts on the rice
export of Vietnam. Besides, the impact of trade agreements on rice export is also estimated.
Tran et al. (2019) used OLS and PPML estimator methods and asserted that the impact
magnitude of FTAs on export in Vietnamese rice is relatively low, and some of FTAs brought
significantly negative effects. Using the gravitymodel on rice export of Vietnam can be found
more in Vu and Doan (2013) and Nguyen (2018b). However, in terms of coffee, there is
relatively little research to identify key factors affecting its export.

The literature review suggests that Vietnam’s export, especially in agricultural
commodities and rice, is significantly affected by natural factors and “explicit beyond-the-
border” constraints. Natural factors are determined by the influence of the economic size of
exporting and importing countries, or the geographical distance; meanwhile, tariff or
exchange rate are some key parts of “explicit beyond-the-border” constraints (Kalirajan and
Paudel, 2015). However, these existing studies on Vietnam have ignored the impact of
“behind-the-border” constraints in exporting countries and their trading partners such as
inefficient institutions. According to Kalirajan and Paudel (2015), some existing behind-the-
border factors in developing countries may hinder export activities.

In Vietnam, export in rice and coffee can be negatively affected by “behind-the-border”
constraints. First is related to the trading policies of Vietnam, especially in the rice sector.
Nguyen et al. (2017) asserted that although participating in the World Trade Organization
(WTO), Vietnam’s rice has not been completely reformed to comply with market rules due to
tension between socialist policy legacy and trade liberalization goals. Besides, Vietnamese
political institutions have created favourable conditions for political and economic elites in a
way they can apply policies and trading actions that are expected to benefit them such as
trading restrictions (Fulton and Reynolds, 2015). These actions may reduce the export
potential of Vietnamese rice.

Furthermore, the second is the traditional technique of rice and coffee production, highly
depending on fertilizer and pesticides. This leads to the degradation of soil and water
ecosystems, negatively affecting the productivity and quality of these products (Nguyen,
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2017). Moreover, climate change such as drought and saline intrusion in the Central
Highlands and Mekong Delta in recent years have reduced production areas and crop yields
(UNDP, 2016).

Therefore, it is very important to measure the influence of “behind-the-border” factors on
export (Kalirajan and Paudel, 2015), especially in Vietnam. However, the measurement is
difficult to implement when researchers have limited knowledge or data availability on these
constraints (Kalirajan and Paudel, 2015). To overcome this issue, Kalirajan (2008) proposed
the application of a stochastic frontier gravity approach (SFGA). Accordingly, the aggregate
effect of these constraints on export can be modelled within the framework of SFGA
(Kalirajan and Paudel, 2015).

This study aims to estimate the determinants of Vietnam’s exports in rice and coffee. The
study will focus on the 19-year period from 2000–2018, with 40 main trading partners of rice
and 35 of coffee, based on the total export value in this period. Besides FE and PPML, the
paper will use SFGA, which models the effect of “behind-the-border” constraints.

The study proves the highly significant effect of “behind-the-border constraints” on
export in rice and coffee, leading to the chosen SFGA method. Accordingly, there is a
significantly positive relationship between Vietnam’s GDP and its exports in these
commodities. While GDPs of trading partners positively affect coffee export, we find
significantly negative impacts on rice export. Regarding the impact of the ASEAN group,
both models provide significantly positive results. Besides, ASEAN is expected to be the
main market of Vietnam in these goods due to the low technical efficiency and the high
potential export. Although SFGA finds the insignificant impact of EU for both models and a
significant effect of Comprehensive and Progressive Agreement for Trans-Pacific
Partnership (CPTPP) on coffee export, the technical efficiency and potential export still
suggest that they will be targeted markets of Vietnam when new trade agreements (EU,
CPTPP) comes into effect.

The rest of the papers will be structured as follows. The next section describes data and
methodology before discussing the empirical findings. Conclusions are presented in the last
section.

Methodology and data
Methodology
In terms of rice and coffee commodities, Vietnam’s export growth has rapidly increased since
becoming an official member of theWTO in 2007. The rice’s export value of Vietnam in 2018
was US$2.62bn, targeting China, Philippines, Indonesia and Malaysia. Meanwhile, the figure
for Vietnamese coffee is US$2.89bn in 2018 with the main markets, including Germany, the
USA and Italy (UN Comtrade, 2020). Economic integration has expanded many international
markets to create motivation for the export growth of these products. Therefore, for
developing export strategies, the key questions are what the potential markets are and
whether they have a lot of room for exploitation. The gravity model is a suitable theoretical
model to answer these questions. It is also the most popular quantitative method to estimate
trade flows in a multi-country environment.

In this paper, the gravity model for Vietnam’s export in rice and coffee is as follows:

lnEXit ¼ b0 þ b1lnGDPVNt þ b2lnGDPit þ b3lnPOPit þ b4lnDisVNi þ b5contigVNit

þ b6Ct þ εt
(1)

The acronyms of the variables are explained in Table 1.
Some argued that using OLS on the intuitive gravity model can lead to biased and
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variables, which are highly correlated with one of the independent variables (Kalirajan, 2008)
in equation (1). The second reason of the biased estimators is due to the presence of
heteroskedasticity in the log-linear function (Silva and Tenreyno, 2006). Besides, sample
selection bias can occur when the econometric models drop zero values of the dependent
variable during the transformation into logarithmic form (Heckman, 1979 cited in Haq
et al., 2013).

Nasrullah et al. (2020) argued that using panel data analysis like FE is appropriate to
control the possible endogeneity error caused by unobserved heterogeneity. Besides, Silva
and Tenreyno (2006) found that PPML may deal with the selection bias from zero value of
trade and provide the unbiased and consistent estimators in the presence of
heteroskedasticity. Moreover, PPML with panel data can cope with the bias obtained from
national heterogeneity (Westerlund and Wilhelmsson, 2011).

However, these methods ignore the effect of the “behind-the-border” constraints in the
exporting countries, leading to incorrect estimated coefficients. To address this issue,
Kalirajan (2008) proposed the SFGA method by modelling the combined impact of all
“behind-the-border” factors on export. The SFGA equation is as follows:

lnEXVNit ¼ f ðlnZVNit ; lnγÞ þ ðvt � utÞ
Equation (1) will become:

lnEXit ¼ b0 þ b1lnGDPVNt þ b2lnGDPit þ b3lnPOPit þ b4lnDisVNi þ b5contigVNit

þ b6Ct þ ðvt � utÞ
(2)

According to Kalirajan (2007), in addition to the natural factors and “explicit beyond-the-
border” constraints, the “behind-the-border” factors may affect the gap in their actual and
potential exports. This gap is implied in the single-sided error term, ut. If ut goes to 1, such
constraints will be a barrier to preventing actual exports from reaching their full
potential. Therefore, determining the impacts of such constraints is important to

Code Name Data sources

EX Export value of each good (US$1,000) from Vietnam to each trading partner UN Comtrade database
GDP GDP of each countries (US$1,000) World Bank database
POP Population of each countries World Bank database
Dis Geographical distance between Vietnam and each country CEPII database
ER Exchange rate of trading partners IMF database

OECD database
contig Whether Vietnam has common border with each country CEPII database
Pr 25% Thai rice’s price for rice’s model FAO
Open Openness of Vietnam Author’s calculation
ASEAN Whether a country is an official member of ASEAN Author’s calculation
EU Whether a country is an official member of EU (exclude the UK) Author’s calculation
CPTPP Whether a country is an official member of CPTPP Author’s calculation
C Other factors affecting to Vietnamese exports in rice and coffee
ZVNt Determinants of potential bilateral trade
γ A vector of unknown parameters
i Name of trade partner i
t Time t
ε Error term
v The single-sided error term about effects of the “behind-the-border” constraint
u The double-sided error-term

Source(s): Author (2020)

Table 1.
Variables and data
sources
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minimize export constraints. Exporting countries can reform their policies or create
necessarily important criteria for their trade negotiations to be able to reach their
maximum potential in exports. Besides, other variables such as “behind-the-border”
factors of trading partners and statistical error terms are evaluated in the double-sided
error term vt. The modelling regression assumes that the vt term randomly distributes
following a normal distribution.

There are advantages of using SFGA for a gravity model of trade (Kalirajan, 2007). First,
equation (2) is not affected by the estimation efficiency loss. Second, the economic distance
bias term, which leads to the heteroskedasticity issue, will be corrected by isolating it from the
error term. Finally, Kalirajan (2007) asserted that SFGA carries strong theoretical
implications in trade policy.

Data
The study uses the UN Comtrade database to collect the export data of Vietnam from 2000–
2018. To identify research products, I primarily use the four-digit harmonized system (HS)
code. Specifically, the HS code for rice and “roasted and not roasted” coffee are HS 1006 and
HS 0901, respectively. The selected trading partners are listed in Table 9.

Beside some main variables (GDP, POP, Dis), equation (1) will explore other variables (C)
that affect Vietnam’s exports in rice and coffee. These include exchange rates of trading
partners, common border, 25% Thai rice’s price (for rice model), trade openness of Vietnam
and dummy variables that reflect whether a country is an official member of ASEAN,
European Union (EU) (exclude the UK) and CPTPP. The paper wants to compare the
difference in trade among ASEAN, EU, CPTPP countries with others. Besides, the trade
openness of Vietnam is determined by the formula: Open ¼ Total Trade=GDP. The
descriptive statistics of all variables used in this study will be presented in Table 2.

Model Variable No. of obs. Mean SD Min Max

Rice model lnEX 681 8.988 2.211 �0.216 13.979
lnGDPVN 760 18.364 0.691 17.255 19.318
lnGDPi 760 18.264 2.252 12.994 23.746
lnPOPi 760 16.841 1.636 12.716 21.055
Lndist 760 8.723 0.705 6.766 9.657
lnER 760 3.563 2.851 �0.607 10.618
lnPriceTh 760 5.788 0.426 5.028 6.402
lnOpen 760 7.228 0.205 6.863 7.581
ASEAN 760 0.125 0.331 0.000 1.000
EU 760 0.025 0.156 0.000 1.000
CPTPP 760 0.125 0.331 0.000 1.000

Coffee model lnEX 659 9.678 1.742 3.474 13.127
lnGDPVN 665 18.364 0.691 17.255 19.318
lnGDPi 665 19.949 1.522 16.392 23.746
lnPOPi 665 17.487 1.410 14.503 21.055
Lndist 665 8.779 0.672 6.898 9.780
lnER 665 1.594 2.234 �0.694 9.564
lnPriceTh 665 5.788 0.426 5.028 6.402
lnOpen 665 7.228 0.205 6.863 7.581
ASEAN 665 0.143 0.350 0.000 1.000
EU 665 0.343 0.475 0.000 1.000
CPTPP 665 0.171 0.377 0.000 1.000

Source(s): Author’s calculation (2020)
Table 2.

Descriptive statistics
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Results
Unit-roots test
The paper used Levin–Lin–Chu (LLC) test to test for stationary in panel data. The rejected
null hypothesis provides evidence for stationary panels. If the panel is not stationary, the
regression estimations may be spurious. Table 3 provides the results of the LLC test and see
that all tests are statistically significant at 5 or 10%, implying that the panel datasets are
stationary.

Model specification for panel analysis
In this part, some tests will be conducted to choose which of three panel analysis methods
(pooled OLS, FE, RE) is appropriate for each model. F-tests result rejects the null hypothesis
of poolability, so FE is more appropriate than pooled OLS. The Breusch–Pagan Lagrange
multiplier test is statistically significant, leading to the chosen REmethod rather than pooled
OLS. Finally, the Hausman test rejects the null hypothesis, so the FE method is preferred
in comparison with RE because of the inconsistent estimated coefficients of the latter.
The results of these tests are presented in Table 4. Accordingly, FE will be preferred for both
models.

Further, the paper conducted the modified Wald test to check for heteroskedasticity.
Table 5 shows that the results are statistically significant, leading to the presence of
heteroskedasticity when using FE. Therefore, FE will be the obtained robust standard error
to deal with this issue.

Sensitivity check analysis for stochastic frontier gravity approach method
Table 6 presents the results for sensitivity check analysis by using SFGA. Accordingly, the
values of gamma in both models are statistically significant (through t-test of ilgtgamma, the
estimate of gamma). This implies the significant impacts of “behind-the-border” constraints
in Vietnam and its trading partners. The values of gamma in rice and coffee models are very
high at 73.4 and 79.8%, respectively. The larger gamma coefficients imply the presence of the
“behind-the-border” factors, and they are responsible for a big proportion of mean total
variations in each model. Therefore, the high significance of gamma indicates that the SFGA
method is more appropriate to estimate export’s determinants of rice and coffee. Further, it
suggests that Vietnam’s exports in these goods may be prevented from reaching their export
potential by these constraints.

The Wald test statistics are also significant in both models at the 1% level, implying that
the structures of the SFGA method with selected explanatory variables explained the

lnEX lnGDPi lnGDPVN lnPOPi lnER lnOpen lnPriceTh

Rice’s model
Unadjusted t �10.528 �9.138 �11.889 �17.600 �7.321 �7.148 �13.408
Adjusted t* �2.646 �6.861 �11.134 �18.942 �1.618 �4.689 �7.939
p_value 0.004 0.000 0.000 0.000 0.053 0.000 0.000
Conclusion Stationary Stationary Stationary Stationary Stationary Stationary Stationary

Coffee’s model
Unadjusted t �13.2227 �11.1281 �11.1208 �2.7443 �10.7195 �6.6859
Adjusted t* �9.4787 �8.5564 �10.415 �1.9038 �4.0172 �4.3865
p_value 0.0000 0.0000 0.0000 0.0285 0.0000 0.0000
Conclusion Stationary Stationary Stationary Stationary Stationary Stationary

Source(s): Author’s estimation (2020)
Table 3.
Test for unit roots
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variations in rice and coffee exports well. Moreover,mu is statistically significant, resulting in
its truncated normal distribution in each model. The values of eta are negative, meaning that
the degree of rice and coffee exports inefficiencies increase over time. These hypothesises
further confirm the preference of the SFGA method in both models.

Export’s determinants of rice
Table 7 presents the impact of factors on Vietnam’s rice export through different approaches
of a gravity model. The dependent variable is the logarithmic value of rice export in the basic
gravity models with FE, and SFGA, except for PPML where this variable is determined in
its value.

Regarding the influence of importing countries, FE provides the insignificantly positive
impacts of their GDP on rice export, while the significantly negative effects were found in
PPML and SFGA. Besides, all models find the same impact signs of their POP on rice exports;
however, PPML and SFGA provide statistically significant values. Themagnitudes in PPML
and SFGA are also smaller than those in FE. Moreover, the only PPML shows that the ER of
importing nations has a negative and significant effect on export in rice of Vietnam.
Meanwhile, SFGA shows its impact is positive and not statistically significant.

The impact of Vietnam’s economy on rice exports is reflected in GDP and openness. FE
methods show the insignificant impact of Vietnam’s GDP on rice export. Meanwhile, the
estimated coefficients of Vietnam’s GDP on PPML and SFGA methods are positive and
statistically significant, tested at 10 and 1% levels, respectively. It means that an increase in
the GDP of Vietnam leads to a higher rice export, holding others constant. Regarding the
impact of openness, all methods show negative effects. Only FE provides statistically
significant coefficients of lnOpen.

Modified Wald test

Rice’s model lnEX Chi square 5 12,382.69 p_value 5 0.0000
ln(EX þ 1) Chi square 5 9,747.85 p_value 5 0.0000

Coffee’s model lnEX Chi square 5 6,912.37 p_value 5 0.0000
ln(EXþ1) Chi square 5 18,305.86 p_value 5 0.0000

Source(s): Author’s estimation (2020)

SFGA
Rice model Coffee model

lnsigma2 2.105*** (0.258) 1.337*** (0.311)
Ilgtgamma 1.017*** (0.356) 1.372*** (0.396)
Mu 4.332*** (0.936) 2.747*** (0.679)
Eta �0.134*** (0.019) �0.074*** (0.010)
sigma2 8.206 3.808
Gamma 0.734 0.798
sigma_u2 6.026 3.037
sigma_v2 2.180 0.771
Log likelihood �1279.668 �902.882
Chi-square 269.49 531.82
p-value (chi-square) 0.0000 0.0000

Source(s): Author’s estimation (2020)

Table 5.
Test for
heteroskedasticity in
FE method

Table 6.
Sensitivity check
analysis for the SFGA
method
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The paper wants to explore the impact of Thai rice price on Vietnam’s rice exports. I argue
that when the price of 25% Thai rice rises, it will increase the competitiveness of Vietnamese
rice in the global market. As a result, rice exports in Vietnamwill increase. This positive effect
was found in all methods, except SFGA. The estimated coefficients of lnPriceTh, using FE
and PPML, are all statistically significant, tested at 5 or 10% levels; meanwhile, its
insignificance is found in SFGA.

In addition, FE cannot measure the impact of geographical distance, common border and
some market groups such as ASEAN, the EU and CPTPP because these variables do not
change over time. However, PPML and SFGA can estimate the impact of these invariant
variables on rice export. Both methods present that the effect of geographical distance is
insignificant. Besides, PPML indicated a positive and statistically significant impact of contig
in Vietnamese rice exports, while it was found to be negative and insignificant in the
SFGA model.

Both PPML and SFGA show significantly positive coefficients of ASEAN. It means that
the value of Vietnamese rice export to ASEAN countries is significantly higher than in other
markets. Meanwhile, the estimated coefficients of the EU are negative and only statistically
significant in PPML. The result from PPML also suggests that rice export of Vietnam to
CPTPP countries is significantly lower than others. Meanwhile, SFGA shows the opposite
when the impact of CPTPP is insignificant.

Export’s determinants of coffee
The estimated results for the coffee model are presented in Table 8. The result shows positive
and statistically significant impacts of the partner’s GDP on coffee export in all methods.
Besides, the impacts of POP of importing countries are not significant in PPML and FE
methods. The estimated coefficient of POPi from SFGA is negative and statistically
significant. So, SFGA tells that the bigger the population of importing countries, the lower
their demand onVietnamese coffee. Regarding the exchange rate of importing countries, only
FE produces a positive and statistically significant impact on coffee export. Meanwhile, its
insignificant impacts are found in SFGA and PPML.

For Vietnam’s GDP, all methods produce significantly positive effects. This suggests that
the productive capacity of Vietnam plays a vital role in promoting coffee export. Besides, the

Dependent
variable

FE with robust
ln(EX)

FE with robust
ln(EXþ1)

PPML with robust
EX SFGA ln(EX)

lnGDPi 0.699 (0.672) 0.593 (0.701) �0.262*** (0.051) �0.342*** (0.076)
lnPOPi 1.124 (2.102) 2.894 (2.011) 0.491*** (0.065) 0.570*** (0.103)
lnGDPVN �0.079 (0.808) 0.038 (1.014) 0.763* (0.415) 2.545*** (0.416)
lnER �0.043 (0.508) �1.194 (0.827) �0.120*** (0.031) 0.035 (0.043)
lnPriceTh 1.104** (0.536) 2.053*** (0.708) 0.998*** (0.331) �0.226 (0.333)
lnOpen �1.683* (0.859) �2.217* (1.303) �0.699 (1.077) �0.165 (0.838)
lndist �0.108 (0.140) 0.274 (0.176)
contig 1.722*** (0.301) �0.486 (0.573)
ASEAN 2.490*** (0.223) 2.826*** (0.381)
EU �1.733*** (0.350) �0.130 (0.609)
CPTPP �0.683*** (0.183) 0.170 (0.371)
_cons �15.519 (28.954) �43.823 (28.104) �7.325** (3.177) �39.692*** (6.231)
R2 0.13 0.16 0.58
N 681 760 760 681

Note(s): *p < 0.1; **p < 0.05; ***p < 0.01
Source(s): Author’s estimation (2020)

Table 7.
The estimated results

for rice’s model
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impact magnitude estimated by SFGA is the highest. Regarding the impact of openness, FE
produces significantly negative coefficients of lnOpen; meanwhile, trade openness is
insignificant in PPML and SFGA.

The geographical distance is expected to reduce coffee export in PPML, while SFGA
suggests its positive impact. However, the estimated coefficients of lndist in these models are
not significant. Countries sharing a common border with Vietnam have a significantly lower
probability of importing Vietnamese coffee, estimated by PPML, while SFGA shows its
significantly positive influence.

ASEAN is expected to be a potential market for Vietnamese coffee. The estimated values
of ASEAN variables in both PPML and SFGA are positive and statistically significant,
leading significantly higher values than other markets. Besides, PPML predicts that the EU
will be a target market of Vietnamese coffee wherein its estimated coefficient is positive and
statistically significant. SFGA also produces a positive coefficient of the EU, but it is
insignificant. On the contrary, the estimated impact of CPTPP is significantly negative. It
means that the ability to export Vietnamese coffee to CPTPP countries is lower than in other
markets.

Which method is appropriate?
Using FE with the basic gravity model faces some problems. First, FE will lose the
information of time-invariant variables like geography distance, common border or country
groups. Besides, the model will delimit the zero trade, leading to selection bias in the case of
using FE for ln(EX). Meanwhile, PPML can overcome selection bias created by zero trade and
the presence of heteroskedasticity. This method also covers the impact of time-invariant
variables that cannot be obtained by FE. Besides, the goodness of fit of PPML (through R2) is
higher than FE, leading to higher fitness of the models. Therefore, PPML is more appropriate
than FE.

However, both FE and PPML ignore the effects of “behind-the-border” constraints of
exporting countries, leading to unbiased estimators. As discussed above, the study concluded
strongly significant effects of such constraints in both models by using SFGA. Therefore, the
SFGA method is preferred to estimate export’s determinants of Vietnamese rice and coffee.
The following part will focus on the estimated results of SFGA on both models.

Dependent
variable

FE with robust
ln(EX)

FE with robust
ln(EXþ1)

PPML with robust
EX SFGA ln(EX)

lnGDPi 1.364*** (0.459) 1.443*** (0.501) 0.694*** (0.038) 1.113*** (0.079)
lnPOPi �1.973 (3.525) �1.809 (3.771) �0.062 (0.043) �0.787*** (0.110)
lnGDPVN 1.022*** (0.242) 1.120*** (0.294) 0.810*** (0.140) 1.546*** (0.159)
lnER 1.407** (0.679) 1.511** (0.743) 0.005 (0.020) �0.009 (0.053)
lnOpen �0.953** (0.364) �1.067** (0.488) �0.358 (0.456) 0.612 (0.497)
lndist �0.003 (0.090) 0.259 (0.219)
contig �1.451*** (0.188) 1.846*** (0.656)
ASEAN 0.432*** (0.129) 1.434*** (0.409)
EU 0.643*** (0.094) 0.131 (0.229)
CTPP �0.415*** (0.091) �0.700*** (0.269)
_cons 2.822 (54.502) �2.817 (58.428) �15.098*** (1.693) �32.392*** (3.882)
R2 0.54 0.47 0.71
N 659 665 665 659

Note(s): *p < 0.1; **p < 0.05; ***p < 0.01
Source(s): Author’s estimation (2020)

Table 8.
The estimated results
for coffee’s model
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The coffee model shows higher the income (GDP) of trading partners, higher export value.
This has been found in other studies on Vietnamese export such as Nguyen and Heo (2009) or
Tran (2017). However, the rice model shows significantly negative results by SFGA. It is in
line with Nguyen (2018a, b). This can be explained by the low elasticity of rice demand.
Besides, because of Engel’s law, as income increases, the consumption of basic goods like rice
will decline. In addition, the higher the population, the greater the demand for their goods,
attracting export flows of exporting countries (Bui and Chen, 2017). This has also been
verified in the rice model. Meanwhile, the coffee model concluded the significantly negative
impact of the trading partner’s population on export. As for the exchange rate of importing
countries, both rice and coffee models conclude the insignificant impacts on exports.

On the impact of the domestic side, both models conclude significantly positive impacts of
GDP on exports. Accordingly, if Vietnam’s GDP increases by 1%, its rice and coffee export of
Vietnam will be increased by 2.545 and 1.546%, respectively, holding others constant. As
Vietnam’s key agricultural export goods, the higher GDP will stimulate production
development, results in a higher supply of goods for export purposes. Besides, Wei (2016)
concludes that the openness of trade stimulates technology transmission, efficient resource
allocation and knowledge spillovers. Therefore, higher trade openness of exporting countries
can promote domestic production for trade purposes. In this study, however, SFGA in rice and
coffee models show that the impact of trade openness of Vietnam is insignificant on export.

The geographical distance between exporting countries and each partner also affect
export value due to transportation costs and risks. The close distance will reduce
transportation costs, leading to the promotion of export activities (Bui and Chen, 2017).
However, using SFGA in bothmodels shows the insignificant positive impact of dist.Besides,
both models also give the insignificant negative results about the impact of the common
border (contig) on export. These results suggest that technological innovation and
development in Vietnam can reduce transportation costs and risks, leading to blurring the
role of geographical distance on export.

Regarding the impact of country groups, the study shows that ASEAN members had
significantly higher import demand for Vietnam’s rice and coffee. The impact of the EUgroup
is positive on the coffee model; meanwhile, the negative effect of EU members is found in the
rice model. Compared to other countries, the coffee export of Vietnam to the EU group is
higher, and its rice export to thismarket is lower, although they are not significant. Besides, in
the coffee model, CPTPP countries showed a negative and statistically significant impact.
Meanwhile, the rice model pointed out an insignificantly positive effect. In conclusion, this
partly confirms the important role of ASEANwith the export in both commodities and that of
the EU with coffee export.

Export performance of rice and coffee
In this section, the study uses SFGA to estimate the average technical efficiency and potential
export in Vietnam’s rice and coffee in the research period. The results are presented in
Table 9. The technical efficiency presents the performance of Vietnam’s export in rice and
coffee with any trading partner. Our estimated results show that in both models, none of the
countries reaches the optimal level, 100% technical efficiency. Besides, both models show
that the potential export is higher than the actual export in all trading partners, excluding
China and Hong Kong (rice model) and Algeria (coffee model). These suggest that Vietnam
still has a lot of potentials to increase its rice and coffee exports in all trading countries,
excluding China, Hong Kong (rice) and Algeria (coffee).

For the rice export, ASEAN members like the Philippines, Indonesia, Malaysia and
Singapore witness the highest absolute gap between actual export and potential export but
low levels of technical efficiency. Therefore, ASEAN continues to be major markets for
Vietnam’s rice.
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For the coffee model, the EU will be the most important market of Vietnam. The technical
efficiencies of each member of the EU group are relatively low (the average value of the EU is
0.25). Besides, their actual exports are far away from reaching their potential exports.
Therefore, when the EU-Vietnam Free Trade Agreement (EVFTA), which was signed in June
2019, comes into effect, the export in Vietnamese coffee is expected to be increasing
significantly.

Furthermore, Table 9 represents that the CPTPPmarket has a lot of potential for Vietnam.
The values of technical efficiency in rice and coffee models are 29 and 24.8%, respectively.
The export gaps in rice and coffee models are US304.92mn and US$248.49mn, respectively.
Therefore, increasing trade relations with CPTPP, which comes to effect in Vietnam since
January 2019, may stimulate Vietnam’s export of rice and coffee in the future.

Conclusion
This study uses FE, PPML to overcome the selection bias from zero trade and the presence of
heteroskedasticity. However, these methods ignore the impact of “behind-the-border”
constraints that are provenwith statistical significance in SFGA. Therefore, the paper argues
that SFGA is appropriate to measure the main determinants of export in rice and coffee, two
key agricultural commodities of Vietnam. The panel dataset is drawn from 2000–2018. The
paper shows that trading partner’s GDP has a significantly positive impact on coffee export
while a significantly negative effect on rice export. The role of Vietnam’s GDP become
significantly important in both models.

Moreover, the impacts of ASEAN are significantly positive in both models. While the
impact of CPTPP is insignificant in the rice model, its significantly negative effect is found in
the coffee model. There are insignificant impacts of the EU in both models. Besides, the paper
also suggests that technological innovation and development in Vietnam can reduce
transportation costs and risks, leading to blurring the role of geographical distance on export.

In addition, the technical efficiency, estimated by SFGA, shows that Vietnam has a lot of
potentials to increase its exports in rice and coffee with major trading partners. ASEAN will
continue to be the main market of Vietnam in these two commodities. New trade agreements
such as the EU and CPTPP is expected to increase exports of these two commodities of
Vietnam, especially coffee exports to the EU market.

Conclusion, SFGA indicates that Vietnam needs more policies to remove the “behind-the-
border” constraints to promote export in rice and coffee. This paper, however, cannot identify
specific “behind-the-border” factors due to the limitation of data availability.
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