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1. INTRODUCTION

Agriculture is one of the key sectors, which has played an important role in Vietnam's economic
development (GSO, 2017). According to the United Nations International Trade Statistics
Database, agricultural products accounted for approximately 15% of Vietnam's total exports to the
rest of the world (WITS, 2018). Among the main trading partners, the EU has emerged as the
second largest market of Vietnam's agricultural exports', making up 15.8% of Vietnam’s total
agricultural exports?. During the period of 2006-2016, Vietnam's agricultural exports to the EU
have increased steadily, reaching an average growth rate of 9.1% per year®. However, agricultural
exports to this market face a lot of difficulties, especially non-tariff barriers. These barriers
definitely hinder Vietnam’s agricultural exports from attaining its potential level. In order to
overcome this problem, identifying and analyzing the determinants of Vietnam’s potential exports
are of paramount importance.

Following Kalirajan (2007), Drysdale et al. (2012), and Kumar and Prabhakar (2017), potential
export can be understood as maximum possible quantity that Vietnam can export to the EU, given
the current level of determinants of export, considering that there are no restrictions. In other
words, the potential can be conceived of what the Vietnam’s export would be in the hypothetical
frictionless case. By contrast, actual export is given by the current level of the determinants of
Vietnam’s export to the EU, with existing level of restriction. The ratio of actual export to
potential export is then defined as export efficiency. The difference between potential and actual
export is then interpreted as export inefficiency or technical inefficiency, which is the unexploited
potential export.

To this date, potential trade has been discussed at length in the international trade literature. From
the methodological point of view, these studies can be classified into two groups. The first group
of studies tried to estimate either the trade efficiency score, the potential trade, or both. Within this
group, two approaches have been proposed to estimate the trade efficiency and potential trade. The
first approach is based on the conventional gravity model (Egger, 2002; Gros and Gonciarz, 1996;
Nilsson, 2000). However, the problem arising from this approach is that the least square method
estimates the central value of the data set, while potential trade is involved in the upper limit of the
dataset. The second approach relies on the stochastic frontier analysis (Viorica, 2015), which deals
with the upper limit of the dataset. The second group of studies went beyond the estimation of the
potential trade. They added another regression equation to analyze the determinants of trade
efficiency, which is calculated based on the stochastic frontier analysis (Drysdale et al., 2012).
They found that economic freedom, membership in trading blocs, and rule of origin are important
determinants of trade efficiency.

Our extensive review of the literature indicated two potential knowledge gaps. First, there has been
no study on the impact of financial market development, trade freedom, technological readiness,
and labor freedom on Vietnam’s potential agricultural exports. Secondly, the problem of
endogeneity in analyzing the determinants of potential trade has never been solved. Given such
knowledge gap in the existing literature, this study aims at quantifying the determinants of
Vietnam’s potential exports to the EU, taking agricultural commaodities as a case study. In order to
achieve this, the study is guided by the following specific research objectives:

e To systematize the theories on export efficiency and potential exports.
e To estimate Vietnam’s potential agricultural exports to the EU.
e To quantify the determinants of Vietnam’s potential agricultural exports to the EU.

1 Just after China, which accounted for 24.9% of Vietnam’s total agricultural exports.
2 Leading export commodities include coffee, pepper, vegetables, fruit, and rice.
3 The authors’ computation based on the data from WITS.
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2. MATERIALS AND METHODS

2.1. Theoretical framework

As a convention, this study involves in two related equations. The first equation deals with factors
influencing Vietnam’s agricultural exports to the EU (trade equation), whose estimates are used to
derive Vietnam’s export efficiency scores and potential agricultural exports. The second equation
focuses on quantifying the determinants of Vietnam’s potential agricultural exports, whose values
are gotten from the first equation (potential equation).

2.1.1. Trade equation

The trade equation is based on the gravity model of international trade, pioneered by Tinbergen
(1962), Pdyhonen (1963), and Linnemann (1966), which was applied in a number of studies
(Cantore and Cheng, 2018; Sanso et al., 1993; Sarker and Jayasinghe, 2007). According to the
original model, the volume of trade between two countries, like the gravitational forces between
two objects, depends directly on their masses and is inversely related to the distance between them.
Subsequently, additional variables were added to the gravity model based on the theoretical ground
and empirical evidence. Up to now, the gravity models are many, due to the types of variables that
are introduced into the equations. However, an augmented gravity model generally includes: (i)
economic size to represent export supply and import demand (Abeliansky and Hilbert, 2017;
Zheng et al., 2017; Wireko-Manu and Amamoo, 2017; Liu et al., 2018), (ii) geographical distance
to exhibit transportation cost including cost of time, psychic distance, information and research
costs, and economic horizon (Linnemann, 1966; Heo and Doanh, 2015), (iii) land areas to proxy
for factor endowment (Frankel and Rose, 2002; Clarete et al., 2003), (iv) landlocked status to
reflect transaction costs resulting from the quality of infrastructure and services (Limdo and
Venables, 2001; Marteau et al., 2007), security (Faye et al., 2004), and transit fee (Snow et al.,
2003), and (v) cultural distance to measure trade costs in relation to trust (Tadesse and White,
2008; Guiso et al., 2009), incomplete information and uncertainty (Cyrus, 2012), and
communication (Hofstede, 1994; Gdmez-mejia and Palich, 1997).

2.1.2. Potential equation

Four factors have been theoretically identified to have effects on the potential export. They include
financial market development, trade freedom, technological readiness, and labor freedom. Firstly,
the inclusion of the financial market development is based on the fact that the development of
financial market promotes export performance (Niroomand et al., 2014). This is because good
financial market facilitates exporters in the exporting countries and importers in the importing
countries to obtain necessary loans for their export and import activities. In addition, the
development of financial market promotes faster production, which increases export capacity.
Secondly, the impact of trade barriers, as measured by trade freedom, on trade flows have been
frequently cited in the international trade literature. Trade barriers consisting of tariff and non-
tariff barriers restrict bilateral trade flows because they lead to decreased quantity and increased
price of imported goods (Winkelmann and Winkelmann, 1997; Ching et al., 2004; Winchester,
2009; Jordaan, 2017; Khorana and Narayanan, 2017; Cheong et al., 2018; Tanimu and Akujuru,
2018). Since these barriers hinder bilateral trade, they also prevent a country from reaching its
potential export. Thirdly, technological readiness represents the availability of technological
resources of a country such as development of information and communication technology (ICT)
and technological adoption. ICT decreases the cost of trade (Hortagsu et al., 2009; Lendle and
Vézina, 2015). Also, technological progress facilitates the development of new products and
processes, which helps the country to become more competitive in the international market (Chung
et al., 2013; Somers, 1962). Fourthly, labor freedom includes various aspects of the legal and
regulatory framework of a country’s labor market. Rules of maximum working hours and
minimum wage can reduce productivity, and increase the costs to produce and export. In addition,
regulations on labor standards can be used as protectionist measures in international trade. For
example, regulation on the right to organize and collective bargaining have negative effects on
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exports (Hasnat, 2002). Hence, it can be assumed that more government intervention, means less
free labor market, which obstructs the country’s exports to attain its potential level. In summary,
based on the theoretical analysis presented above, we can say that, financial market development,
trade freedom, technological readiness, and labor freedom have positive impacts on potential
exports.

2.2. Research Methodology

2.2.1. Analytical models and methods of estimation

This study used stochastic frontier analysis to calculate the technical efficiency of Vietnam’s
agricultural exports to the EU. Based on technical efficiency, we continued the assessing of the
potential exports. This calculation was then used as the basis in analyzing the factors influencing
the potential export of Vietnam’s agricultural commodities to the EU in the following stage.

To start with, the gravity model was applied. The model can be written as:

INEXy;, = Bo + Boln(GDP;, X GDP, ) + B,InDIST;; + BsLOCK; + B,InAGRI_AREA
+ﬁ5CUL_D[ST” + gij,t ......................... (1)

Where:

e In is natural logarithm; i and j indicate country i (Vietnam) and country j (Vietnam’s
trading partner), respectively; t denotes year t;

e EXjjt is the value of Vietnam’s agricultural export to country j in year t, measured in
thousands of US Dollars.

e GDPj; and GDP;j; are the Gross Domestic Product of Vietnam and country j in year t
respectively, measured in billions of US Dollars.

o DIST;j is geographical distance between the capital city of Vietnam and the capital city of
country j, measured in km.

e LOCK;is adummy variable, which equals 1 if country j is landlocked and zero otherwise.

e AGRI_AREA; is ratio of agricultural land to total land area of country j, measured in
percentage.

e CUL_DISTj is cultural distance between Vietnam and country j. Drawing on Kogut and
Singh (1988), the index is calculated as follows:

2
_1ga (Dki=Dyj)
CULDISTy; = The1—yoi—
Where: D ang Dij are the k" cultural dimension of Vietnam and country j, respectively. Var(k)
is variance of k" cultural dimension. There are 4 dimensions used to measure cultural distance:
power distance, individualism, masculinity, and uncertainly avoidance.

o cgijtisthe error term

In order to estimate Vietnam’s export efficiency with the EU, we apply the stochastic frontier
model introduced by Aigner et al. (1977) and Meeusen and van Den Broeck (1977). To do so, the
error term is decomposed into two components. The first component is pure random term (vijs),
which is a two-sided error term with a symmetric distribution. The second component is the single-
sided error term (uij), which is a measurement of inefficiency and strictly non-negative. The
stochastic frontier model is written as follows:

lnEXL-]-'t = BO + ,Blln(GDPM X GDP]‘t) + ﬁzlnDISTu + ﬁ3L0C1{] + ,6’4lnAGI_AREA],t
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+PBsCULDIST;j + (Vijr —Uije)  eeeveeeeereeeieees )

Following Battese and Coelli (1988), export efficiency is equivalent to the ratio of Vietnam’s
actual export to EU in any given year t to the corresponding export when w;; . is zero. Therefore,
Vietnam’s export efficiency to a specific EU country can be computed as follows:

Actual Export;j exp(xijeB+vij—uijt)

Export efflaencyij't ~ Potential Exportyj; - exp(xijcB+vij ) - exp(_uij't)

The value of export efficiency score ranges from zero to unity. Higher export efficiency implies
that export volume is closer to the export frontier. A value of zero indicates scopes to raise actual
export nearer to maximum level, whereas a value of unity implies that actual export coincides with
potential export. Based on the estimated export efficiency scores, potential export can be
calculated using the following simple equation:

Actual export;;;

Potential export;;, =
PoTtije Export ef ficiency;j

After the values of potential agricultural exports are estimated, the study employs another
regression equation to analyze the determinants of Vietnam’s potential agricultural exports to the
EU as follows:

InEX_PO;;, = ag+ a;InEX_PO;;,, + ay(FI_MAR;, x FI_MAR;,) + a;TRADE_FREE;,
+ 0(4TECHM + asLABOR_FREEth + Hijt e (3)

Where:

o EX_POij; is the value of Vietnam’s potential agricultural exports to country j in year t;
measured in thousands of US Dollars.

o FI_MAR;; and FI_MAR;; are the financial market development of country i and country j in
year t, respectively. Its value ranges from 1 to 7 (best). This index is created by The World
Economic Forum based on following elements: efficiency, trustworthiness, and confidence.

e TRADE_FREE;; is the trade freedom of country j in year t. Its value ranges from 0 to 100
(free). This index is measured by The Heritage based on the following equation:

TRADE _FREE; = {[(Tarif fmax — Tariff;)/(Tarif fmax — Tarif fumin)] * 100} — NTB;

In which: Tariffnax and Tariffmin represent the upper and lower limits of tariff rates (%); Tariff;
represents the weighted average tariff rate (%) of country j. NTB is non-tariff barriers. It has five
scales: 20, 15, 10, 5 and 0 respectively corresponding to NTBs being employed extensively across
many commodities, NTBs being popular across many commodities, NTBs being used on certain
commodities, NTBs being used on few commodities, and NTBs being not totally used.

e TECH;; is the extent of technological readiness of country i in year t. It comprises
technological adoption, and the use of information and communication technology. The data
of these components were gained from International Telecommunication Union and
converted to scale of 1 to 7 (best) by the World Economy Forum.

o LABOR_FREE;; is the extent of labor freedom of country i in year t. Its value ranges from 0
to 100 (free). This index includes following components: ratio of minimum wage to the
average value added per worker; hindrance to hiring additional workers; rigidity of hours;
difficulty of firing redundant employees; legally mandated notice period; and mandatory
severance pay. Each component is transferred to scale of 0 to 100 based on the equation as
below:
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Factor Score; = 50 X factoryyerqge/factor;

Where: country i data are calculated relative to the world average and then multiplied by 50. The
total score is averaged for country i based on scores of six factors.

e ijtis the error term.

The equation 3 is dynamic in nature. Therefore, we opt for system GMM estimator to analyze the
determinants on Vietnam’s potential agricultural exports to the EU. The approach allows us to
overcome the limitations of the panel data including endogeneity, serial correlations,
heteroskedasticity, and omitted important variables. Moreover, we use the FGLS method with the
panel selection to test the robustness of the results in the GMM model.

2.3. Data
We used the panel data for 89 countries from the period of 2006-2016. The description of all used
variables is presented in Table 1.

Table 1: The description of variables

Variables Definition Source
EX The value of Vietnam’s agricultural World Integrated Trade Solution
exports
GDP Gross domestic product IMF  World Economic  Outlook
Database
. . Center for Prospective Studies and
DIST Geographical distance International Information (CEPII)
Center for Prospective Studies and
LOIES Lamelioe B SRS International Information (CEPII)
AGRI AREA The ratio of agricultural land to The World Bank
- total land area
CUL_DIST Cultural distance Calculateq _accordlng to data from
hofstede-insights.com
EX_PO Val_ue of Vietnam’s  potential Authors’ estimated results
- agricultural exports
FI_MAR Financial market development The World Economy Forum
TRADE_FREE Trade freedom The Heritage
TECH Extent of technological readiness The World Economy Forum

LABOR_FREE Extent of labor freedom

The Heritage

3. RESULTS AND DISCUSSION

The trade equation has 979 observations and potential equation has 280 observations. The
summary statistics of variables used in the trade equation and potential equation is shown in
Appendix 1. The result of Levin-Lin-Chu test for stationarity in panel data are shown in Table 2.
The test results reject strongly null hypothesis that all the panels contain a unit root. It means that
all variables are stationary at the original level, which is a precondition for avoiding false
regression results.
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Table 2: Results of Levin-Lin-Chu unit root test

Explanatory variables Unadjusted t Adjusted t* Probability *
INEXij -21.276 -15.622 0.000
Ln(GDP;; xGDP;jy) -18.287 -17.211 0.000
LnAGRI_AREA; -27.700 -23.707 0.000
(FI_MAR;: xFI_MAR;,) -17.194 -13.326 0.000
TRADE_FREE;j; -76.611 -75.668 0.000

Table 3 shows estimation results from the stochastic frontier model. The results of the estimation
corresponded to the theory used in most of the studied variables, namely: the economic size
represented by GDP and the change in Vietnam’s agricultural export, in the same direction.
Whereas, geographic distance, the proportion of agricultural land to the total land area of the
importing country, landlocked status, and cultural distance between the exporting country and the
importing country have negative relationship with the export of Vietnam’s agricultural
commodities.

Table 3: Results of the stochastic frontier model

Explanatory variables Coefficient Std. Error Probability
Constant 10.921** 0.815 0.000
Ln(GDP;i; xGDP;) 0.896** 0.026 0.000
LnDIST; -0.991** 0.081 0.000
LOCK; -0.464** 0.114 0.000
LnAGRI_AREA; -0.065** 0.012 0.000
CUL_DIST;j -0.233** 0.047 0.000
Log likelihood -1556.481

Wald chi2 1970.99

Observations 979

** Significant at the 0.01 level

Table 4 shows the results of the calculated technical efficiency of Vietnam's agricultural exports to
the EU. Technical efficiencies are quite stable, 11 out of 28 countries experience a slight increase
in their technical efficiency (9.1% on average during the period). Only Luxembourg’s technical
efficiency increased by 44%; however, the proportion of Vietnam’s agricultural exports to this
country is very small, only below 1%. The technical efficiency of the remaining 17/28 countries
decreased moderately (the average decrease during the period was just 5.1%). At the end of the
period (2016), technical efficiencies increased by the highest margin at 73% (Belgium). This
shows that the potential for Vietnam's agricultural export growth to the EU is still very high.

Table 4: Technical efficiency of agricultural export from Vietnam to the EU

Countries 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
EU market 064 065 066 064 064 066 065 0.64 064 0.62 0.61
Austria 075 076 076 071 0.72 073 072 073 072 072 0.71
Belgium 076 075 079 076 0.76 0.77 076 0.76 0.75 0.74 0.73
Bulgaria 039 043 051 048 044 041 043 044 047 039 0.35
Croatia 028 033 038 034 037 037 039 031 034 026 0.23
Cyprus 021 028 038 040 041 042 034 028 032 024 024
Czech Republic 054 059 065 064 062 062 057 054 052 050 0.50
Denmark 060 063 064 064 064 065 064 063 065 061 0.62
Estonia 050 046 054 056 050 051 046 047 041 0.38 0.43

4 The p-value of adjusted t*
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Finland 026 032 041 027 028 033 033 029 028 0.27 0.30
France 058 060 061 059 058 060 060 059 0.61 057 0.56
Germany 0.65 0.67 067 066 066 068 068 066 0.66 0.64 0.64
Greece 043 048 048 050 049 052 053 049 049 046 0.46
Hungary 0.74 0.75 0.67 065 067 068 065 0.63 0.65 0.66 0.66
Ireland 023 030 023 029 034 031 031 029 032 030 0.27
Italy 0.66 0.68 0.69 067 067 069 069 0.68 067 0.65 0.64
Latvia 033 038 044 048 045 046 041 040 043 042 0.38
Lithuania 034 049 058 061 052 048 049 041 045 044 042
Luxembourg 0.17 004 015 040 044 0.14 047 043 062 0.60 0.61
Malta 025 043 051 048 049 055 050 050 053 037 037
Netherlands 072 073 073 072 072 074 073 071 072 071 071
Poland 069 069 071 067 066 066 062 064 0.63 0.61 0.59
Portugal 049 054 059 063 062 064 063 064 062 061 0.60
Romania 042 041 045 046 045 044 040 039 036 032 0.29
Slovak Republic 069 068 066 068 0.67 068 065 066 061 057 0.54
Slovenia 047 053 053 054 055 054 046 048 048 040 0.44
Spain 0.64 0.67 067 065 064 066 065 0.64 064 0.61 0.59
Sweden 042 046 048 047 047 048 049 044 043 042 040

United Kingdom 0.60 0.64 064 061 0.63 066 0.65 0.64 0.65 0.64 0.64

Source: Authors’ own calculations

However, there are some special cases where the technical efficiency increased or decreased
sharply during the study period. Typically, the technical efficiency of Vietnam’s agricultural
exports to Luxembourg increased dramatically by 44% (from 17% to 61%). This change pushed
Luxembourg from the lowest technical efficiency to the eighth position among the EU’s members.
On the contrary, the biggest drop was witnessed by the Slovak Republic with 15% (from 69% to
54%). This decline pulled Slovak Republic, from the country with the sixth highest technical
efficiency of Vietnam's agricultural exports among EU’s members at the beginning of the period,
to the fifteenth at the end of the period.

From the calculation of the technical efficiency in Table 4, we calculated Vietnam's potential
agricultural exports to the EU, whose results are shown in Table 5. Calculated data shows that
Vietnam’s potential agricultural exports to the EU have been high and shown signs of increasing.
Moreover, the EU member countries which have the largest potential exports for Vietnam's
agricultural exports are: Germany (1750.85 million USD), the United Kingdom (736.08 million
USD), Spain (731.09 million USD), Italy (711.45 million USD), France (694.39 million USD),
and the Netherlands (677.69 million USD), all in 2016. The countries having the smallest potential
are: Malta (more than 2.58 million USD), Hungary, Latvia, Slovenia, and Slovak Republic.
Potential exports of all these countries were below 20 million USD in 2016. The difference
between these two groups of countries having the highest and lowest potential is very large. For
example in 2016, the potential exports to the German market were 679 times more than potential
exports to Malta. In 2006, the potential exports to the German market were 1,198 times more than
potential exports to Malta. This difference is mainly due to the impact of the economic size
represented by the GDP between the two groups.
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Table 5: The potential for Vietnam's agricultural exports to the EU (Million USD)

Country 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
EU market 3143.74 418449  4979.92  4380.31 4790.5 6088.43 6239.43 6106.88 6676.12 659548  7015.26
Austria 58.05 78.05 93.13 45.50 55.49 73.83 74.44 84.55 88.85 97.63 90.58
Belgium 199.82 199.85 367.12 263.03 267.52 343.63 344.90 352.12 333.06 348.34 324.81
Bulgaria 21.75 28.90 44.29 40.44 38.76 39.43 4511 50.40 61.25 54.97 56.80
Croatia 16.66 21.79 27.16 24.62 28.28 31.05 34.07 31.52 36.74 35.16 36.93
Cyprus 9.41 12.17 16.55 17.84 20.17 22.84 20.45 19.78 22.77 22.64 25.28
Czech Republic 44.03 65.33 104.76 99.20 100.17 111.10 90.37 85.24 86.90 92.63 105.49
Denmark 33.45 47.78 57.36 58.31 60.86 75.06 72.92 77.24 94.98 79.36 94.43
Estonia 10.16 10.97 15.44 15.54 13.60 16.48 15.14 17.33 16.27 17.08 22.42
Finland 24.62 33.83 46.92 32.08 36.67 46.26 49.51 50.16 53.30 58.72 70.09
France 313.52 400.90 449.40 413.74 447.89 563.46 591.98 608.03 742.83 664.17 694.39
Germany 718.99 1005.96  1074.80 975.15 1144.05 1466.85 1641.84  1473.95 1621.38  1550.09  1750.85
Greece 33.46 46.53 50.85 57.37 59.18 69.68 71.43 63.89 69.87 68.01 78.07
Hungary 13.92 18.52 5.85 4.79 7.17 8.73 6.57 5.83 8.04 9.85 10.61
Ireland 10.00 14.76 12.57 15.55 19.79 19.86 20.87 21.50 26.90 28.01 29.03
Italy 345.61 460.42 581.73 481.59 511.60 691.80 734.04 684.22 717.79 683.21 711.45
Latvia 4.22 6.03 7.99 8.29 7.97 9.40 9.00 9.52 11.87 13.15 12.88
Lithuania 10.23 19.38 32.83 35.78 25.17 24.59 28.28 24.19 30.86 33.10 36.08
Luxembourg 2.36 1.41 2.89 5.73 7.03 3.49 9.39 8.92 21.70 21.75 25.91
Malta 0.60 1.37 2.19 1.96 2.28 3.37 2.81 3.09 3.91 2.32 2.58
Netherlands 299.55 384.94 426.45 390.85 436.15 598.18 540.38 508.12 581.94 628.24 677.69
Poland 206.69 254.48 339.81 259.40 261.97 313.05 250.72 309.93 323.51 336.14 332.32
Portugal 32.53 46.97 66.57 86.24 90.28 106.91 108.77 121.85 119.72 122.69 127.72
Romania 43.74 51.86 68.91 70.41 73.99 77.96 76.49 81.08 83.40 83.86 89.16
Slovak Republic 18.12 21.86 21.00 25.45 25.50 32.77 26.88 33.21 24.74 21.81 20.76
Slovenia 8.43 12.58 14.46 14.67 16.83 17.86 14.21 16.23 17.87 15.58 19.72
Spain 402.79 549.82 629.71 565.23 562.97 718.35 732.53 721.08 764.55 724.72 731.09
Sweden 38.75 51.43 61.65 59.69 69.08 79.93 91.30 84.31 88.89 95.84 102.03
United Kingdom 222.26 336.60 357.51 311.88 400.07 522.50 535.03 559.59 622.24 686.44 736.08

Source: Authors’ own calculations

41



Asian Journal of Agriculture and Rural Development, 9(1)2019: 33-46

To verify suitability and effectiveness of the model GMM, AR (2) and Sargan tests were used. AR
(2) test could not reject the null hypothesis of no autocorrelation. At the same time, Sargan test
result showed that all instruments used in the equation (3) were valid. In summary, using the
GMM model with instrumental variables in this case is suitable and efficient. Moreover, FGLS
regression results affirmed robustness of GMM regression results.

Table 6: Results of Vietnam's potential agriculture export

Explanatory variables FGLS GMM
INEX_POjj 1 0.954*
— it (0.010)
0.036** 0.018**
(FI_MAR; xFI_MAR;y) (0.011) (0.001)
0.019** 0.050**
TRADE_FREE;j; (0.005) (0.007)
0.130 0.115**
LIEA (0.073) (0.034)
0.001 0.028**
LABOR_FREE;, (0.005) (0.003)
Constant 7.867** -6.247**
(0.548) (0.702)
Number of Observations 308 280
AR (2) Test £ 0.36
Pr>z 0.721
Chi (2) 23.85
Sargan Test Prob > chi2 0.202

Note: Standard errors in parentheses
** Significant at the 0.01 level

Table 6 shows that all variables are statistically significant. At the same time, they are consistent
with theory: the more developed the financial market, the higher Vietnam’s potential agricultural
exports to the EU. This result is consistent with Niroomand et al. (2014). The freer the trade, the
higher Vietnam’s potential agricultural export to the EU. This finding is supported by Riley and
Miller (2015). Similarly, technological readiness of Vietnam positively impacts on its agricultural
exports to the EU. And finally, the higher the freedom of the labor market in Vietnam, the higher
Vietnam’s potential agricultural exports to the EU.

4. CONCLUSION

This study used stochastic frontier analysis to estimate Vietnam’s potential agricultural exports to
the EU. In addition, a system GMM approach was used to analyze the determinants of the
estimated potential agricultural exports of Vietnam. The major findings are summarized as
follows. Generally, potential agricultural exports of Vietnam to the EU have been high and on an
upward trend. The countries with the highest potentials for Vietnam's agricultural exports are
Germany, the United Kingdom, Spain, Italy, France, and the Netherlands. In terms of value, it is
possible to increase agricultural export value to these markets by 30-40%. In addition, there are
positive correlations between financial market development, trade freedom, technological
readiness, labor freedom and Vietnam’s potential agricultural exports to the EU.

From the above conclusions, we propose some measures through which Vietnam’s agricultural
exports can attain its potential level. First, it is necessary to improve the efficiency and stability of
the financial market of the Vietnam, as well as maintain a healthy macroeconomic environment.
Moreover, Vietnam should actively participate in FTAs in order to reduce trade barriers relating to
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agricultural exports. It is also important to reform regulations of the Vietnamese labor market to
increase the freedom level in the labor market. Finally, the Vietnamese government needs to invest
more in technological development to raise the agricultural exports of the country.
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Appendix
Appendix 1: Summary of statistics
Variables Observations Mean Std. Dev Min Max
INEXij 979 10.185 2.178 1.768 15.321
Ln(GDP;; xGDP;jy) 979 9.925 1.823 4.829 15.137
LnDIST; 979 8.958 0.646 6.772 9.850
LOCK,; 979 0.135 0.342 0.000 1.000
LnAGRI_AREA; 979 0.718 3.050 0.002 2.925
CUL_DIST;j 979 2.957 1.242 1.000 6.335
(FI_MAR;: xFI_MAR;,) 308 17.546 2.729 9.781 23.661
TRADE_FREE;; 308 86.012 2.765 65.800 88.000
TECH;; 308 3.230 0.291 2.594 3.582
LABOR_FREE;; 308 66.581 2.238 62.600 70.000
Source: Statistical result
Appendix 2: Countries included in the sample
Order Countries Order Countries Order Countries
1 Albania 31 Honduras 61 Peru
2 Angola 32 Hong Kong SAR 62 Philippines
3 Argentina 33 Hungary 63 Poland
4 Australia 34 Iceland 64 Portugal
5 Austria 35 India 65 Romania
6 Bangladesh 36 Indonesia 66 Russia
7 Belgium 37 Ireland 67 Saudi Arabia
8 Brazil 38 Israel 68 Senegal
9 Bulgaria 39 Italy 69 Serbia
10 Canada 40 Jamaica 70 Sierra Leone
11 Chile 41 Japan 71 Singapore
12 China 42 Jordan 72 Slovak Republic
13 Colombia 43 Kazakhstan 73 Slovenia
14 Costa Rica 44 Korea 74 South Africa
15 Croatia 45 Kuwait 75 Spain
16 Cyprus 46 Latvia 76 Sri Lanka
17 Czech Republic 47 Lebanon 77 Sweden
18 Denmark 48 Lithuania 78 Switzerland
19 Dominican Republic 49 Luxembourg 79 Tanzania
20 Ecuador 50 Malaysia 80 Thailand
21 Egypt 51 Malta 81 Trinidad and Tobago
22 Estonia 52 Mexico 82 Turkey
23 Ethiopia 53 Morocco 83 Ukraine
24 Fiji 54 Mozambique 84 United Arab Emirates
25 Finland 55 Nepal 85 United Kingdom
26 France 56 Netherlands 86 United States
27 Germany 57 New Zealand 87 Uruguay
28 Ghana 58 Nigeria 88 Venezuela
29 Greece 59 Pakistan 89 Zambia
30 Guatemala 60 Panama
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