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Abstract: The scope of this paper is to investigate whether the Customs clearance 
process can affect unemployment and Foreign Direct Investments in Greece. 
The considered variables are the “Logistics performance index: Efficiency of 
customs clearance process (1=low to 5=high)”, the national estimate of the 
total unemployment rate, the net inflows of FDI (measured in current $ and as 
% of GDP), and other development and governance indicators from the World 
Bank. In this work, for the extraction of the results, the econometric design of 
the panel VAR approach, where the “Logistics performance index: Efficiency 
of customs clearance process (1=low to 5=high)” is the considered dependent 
variable and the other variables are the independent variables, while the time 
span is from 2000 to 2021. The finding from this study is that the improvement 
of the Customs clearance process can reduce unemployment in Greece and 
attract foreign direct investments. 
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1.	 INTRODUCTION

The customs clearance process has a direct relationship with international trade and economic 
development because it facilitates the movement of goods from one country to another, a 

prerequisite for competitiveness, FDI, and the employment market internationally. Delayed and 
inefficient customs practices tend to be costlier and more detrimental to trade and investment 
(Djankov et al., 2010). On the other hand, efficient customs procedures tend to lower the cost of 
doing business, enhance economic productivity, and increase investment inflow (Martincus et 
al., 2015). This study wants to find out whether improved customs procedures reduce unemploy-
ment and attract FDI into Greece and its primary trade partners, and it does so using a panel VAR 
method. The relationship between customs efficiency and economic growth is well established 
in the literature. The inefficiencies within the customs processes result in reduced trade volumes 
and negative investment inflow (Hummels et al., 2007). Besides, customs efficiency is closely 
related to logistics, which positively impacts economic growth and labor market change (Arvis et 
al., 2010). Reduction of bureaucracy within the border procedures can increase trade and domestic 
economic activity, and remediating these factors might lead to a reduction in unemployment rates. 
The connection between customs clearance and FDI is critical, as FDI inflows depend on factors 
like institutional quality, regulatory efficiency, and trade openness (Blonigen, 2005). Efficient 
customs processes attract higher FDI levels by reducing costs for multinational enterprises. In 
the long run, improved trade facilitation may lead to a stronger economic focus on trade devel-
opment instead of FDI-specific growth particularities. Furthermore, the lowering of asymmetric 
information can increase the adoption of more open practices by firms, and a supportive business 
environment is crucial for such investors to take risks (Daskalopoulos et al., 2016; Siriopoulos et 
al., 2021). Even though these studies provide value, there is little evidence across the board of the 
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direct impact relationship between customs efficiency, unemployment, and FDI. A majority of 
focus is placed on the macroeconomic causes of unemployment (Dolado & Jimeno, 1997; Dvou-
letý, 2017) or the functions of FDI on economic growth (Sabharwal, 2019; Vujanović et al., 2021). 
The effectiveness of customs efficiency in its power to affect labor and investment markets is 
one of the more scarce areas. This research addresses this gap through the application of a panel 
VAR model to ascertain the relationships among customs efficiency, unemployment, and FDI in 
Greece and principal trade partner nations. Utilizing data from the World Bank, three models are 
proposed: (i) an examination of the customs efficiency impact on unemployment levels, (ii) a study 
of the FDI inflow ratios in that post US dollar currency, and (iii) an evaluation of the external FDI 
GNP ratio. The results indicate that while further investigation is needed into the more complex 
relations between FDI and customs efficiency, improvements in customs efficiency do increase 
effectiveness in gradually reducing unemployment.

2.	 LITERATURE REVIEW

Existing literature highlights the critical role of customs clearance efficiency in facilitating trade 
and attracting investment. However, its specific impact on unemployment and FDI over time has 
received limited attention. This research seeks to address this gap by presenting empirical evidence 
on the causal relationships between these factors, providing valuable insights for policymakers 
aiming to improve trade facilitation and drive economic growth. Additionally, according to our 
knowledge, this is the first attempt to study the impact of the quality of the customs clearance 
process on both unemployment and FDI in Greece under a panel VAR framework.

Previous applications of VAR models and our contribution: Many papers have been published 
using VAR approaches to study unemployment and Foreign Direct Investments. For example, 
Katris (2021) used a VAR model to study the impact of COVID-19 on the unemployment in Greece, 
Dolado and Jimeno (1997) studied the causes of the unemployment in Spain using a structural VAR 
approach, Dvouletý (2017) studied the relationship between unemployment and entrepreneurship 
using a panel VAR approach, Aktar et al. (2009) use a VAR analysis to answer the question if 
unemployment can be cure through Foreign Direct Investments (FDI) and Economic Growth, 
Sabharwal (2019) attempted to find the causal relationship between economic growth and FDI in 
MINT countries using a panel data approach, Vujanović et al. (2021) used a panel VAR approach 
to forecast FDI globally, Bayraktar-Sağlam and Sayek Böke (2017) used a panel VAR approach 
to study the linkage between labor costs and FDI, Kurecic and Kokotovic (2017) underlined the 
relevance between Political Stability and FDI using a VAR analysis. Moreover, Stock and Watson 
(2001) wrote a paper on the usefulness and the limits of vector autoregressions in the macroeco-
nomics field. Many other papers are related to customs themes. 

Customs Clearance Efficiency and Economic Growth: Efficient customs clearance is crucial in 
international trade and is a prerequisite for boosting economic activities. It is well documented that 
delays in customs processes tend to increase the cost of trade, hinder export competitiveness, and 
stifle investments (Djankov et al., 2010; Hummels et al., 2007). According to the World Bank’s 
Logistics Performance Index (LPI), there is a direct relationship between the efficiency of customs 
and the trade and economic growth performance of a region (Arvis et al., 2010). Furthermore, a 
well-functioning logistics system increases a country’s competitiveness at the macro and micro 
business level (Sezer & Abasiz, 2017). Martincus et al. (2015) found that improvement in customs 
turned out to be highly beneficial for export performance, especially in low-income countries 
where a reduction in clearance times and an increase in trade volumes were evident. In the same 
way, Freund and Rocha (2011), although it was specific to Africa, showed that improvement of 
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customs procedures could facilitate exports by at least 5% which underscores the need to address 
trade facilitation measures with great concern in economic policy formulation. International trade 
encourages world market integration, thus promoting trade between developed and developing 
countries (De Benedictis & Tajoli, 2011). It encourages economic development through using 
comparative benefits and resource allocation (Antweiler et al., 2001), which results in enhanced 
human welfare (Kumari & Sharma, 2018). On the other hand, little explanation has been provided 
about the slumps in economic expansion and GDP growth stemming from the financial crisis 
witnessed in 2008 and the subsequent reduced demand.

Customs Clearance and Foreign Direct Investment (FDI): Foreign direct investment (FDI) is an 
important factor of economic development in developing economies (Blonigen, 2005). FDI inflows 
are influenced by institutional quality, liberalization of trade, and institutional regulation. Favora-
ble trade relationships through efficient international customs processes reduce the cost of doing 
business in the host country, which makes it a more favorable investment destination (Kurecic 
& Kokotovic, 2017). Some scholars document the relationship between trade facilitation and the 
attraction of FDI. Aktar et al. (2009) showed that after Turkey liberalized its customs restrictions, 
FDI inflows to Turkey increased. Bayraktar-Sağlam and Sayek Böke (2017) argued on the impor-
tance of the efficiency of institutional structures for FDI with FDI panel VAR estimates of labor 
costs. Likewise, Vujanović et al. (2021), through a panel data method, established that nations with 
advanced customs and trade regimes have increased returns of FDI. Some authors argue that if 
effective customs management continues to bring in FDI, it does not necessarily bring investment 
growth over a longer period. Sabharwal (2019) established that, initially, developing junior BRIC 
countries, MINT economies increased trade facilitation and attracted FDI, only to move later to 
trade-led growth with FDI no longer being at the center of the economic development strategy. 
Cuervo-Cazurra et al. (2022) assert that financial and tax incentives play a crucial role in attracting 
new investments by lowering the setup and operational expenses for multinational enterprises. 
Additionally, the quality of a country’s institutions, including the effectiveness of customs pro-
cesses, can act as an alternative to such incentives, further increasing the country’s appeal for FDI.

Customs Clearance and Unemployment: Similarly to trade policies, labor laws, and economic 
development, unemployment continues to remain an important macroeconomic problem (Dolado 
& Jimeno, 1997). Even though there are very few studies directly linking customs efficiency with 
unemployment, there are a number of researchers who explore the relationships between trade 
and unemployment, as well as business opportunities. Dvouletý (2017) demonstrated a negative 
interactive model where comparative business environments explore trade opportunities and lower 
the unemployment rate over the long run. It appears that Stock and Watson (2001) were the first to 
apply vector autoregression in analyzing labor market dynamics. This study commences by filling 
existing research gaps, examining the interaction between customs efficiency and unemployment. 
Marquez-Ramos et al. (2012) point out that enhancing trade by reducing institutional barriers 
has a more positive effect than decreasing tariffs. Comprehensive definitions of trade facilitation 
include the reduction of documents needed for trade (Sadikov, 2007) or the general duration of 
border-crossing procedures (Martinez-Zarzoso & Marquez-Ramos, 2008; Persson, 2013). It can 
also be measured by composite indices of trade, such as the Logistics Performance Index (Lee & 
Kim, 2012) or indices of port efficiency and sustainability (Wilson et al., 2003). Trade facilitation 
has a more practical definition as trader satisfaction with customs procedures (World Bank, 2005). 
Several studies show that international trade positively impacts employment and reduces poverty 
(Harrison, 2005; Hoekman & Winters, 2005; McCulloch et al., 2001; Winters et al., 2004).
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3.	 THE APPROACH OF THIS WORK AND RESULTS

In this work, we use the panel VAR approach. Such models have been widely used in the field 
of applied macroeconomics. The rationale behind the use of these models is the capture of the 
dynamic interdependencies that are present in the data using only a few restrictions. Shock iden-
tification can then be studied using impulse response analyses. In VAR models, all variables are 
treated as endogenous and interdependent. In the panel version, the structure is the same, but a 
cross-sectional dimension is added to the representation. Following (Sigmund & Ferstl, 2021), 
we consider an extended panel VAR model which allows for p lags of m endogenous variables, k 
predetermined variables, and n strictly exogenous variables. 

The representation of this model is the following:

	

Let yi,t ∈ R m be an m × 1 vector of endogenous variables for the ith cross-sectional unit at time t. 
Let yi,t–1 ∈ R m be an m × 1 vector of lagged endogenous variables. Let xi,t ∈ R k be an k × 1 vector of 
predetermined variables that are potentially correlated with past errors. Let si,t ∈ R n be an  n × 1 
vector of strictly exogenous variables that neither depend on εt nor on εt –s for s = 1, … , T. More-
over, the disturbances εit are independently and identically distributed (i.i.d.) for all i and t with 
E[εit] = 0 and Var[εit] = Σε. Σε is a positive semidefinite matrix. We assume that all unit roots of A 
all inside the unit circle to assure covariance stationarity. Moreover, the cross section i and the 
time section t are defined as follows: i = 1, … , N  and t = 1,…,T . In this specification we assume 
parameter homogeneity for Al(m × m), B(m × k)  and C(m × n) for all i. The data are variables from 
the World Bank. The main variable we attempt to study is the “Logistics performance index: 
Efficiency of customs clearance process (1=low to 5=high)”. This variable is based on a World 
Bank survey and the scores are the averages among all the respondents. Details of the survey 
methodology and index construction methodology can be found on the World Bank’s website 
(World Bank, n.d.). The attempt of this work is to study whether the aforementioned variable can 
affect unemployment and Foreign Direct Investments in the economy of Greece. The variables 
we consider that reflect this condition are the following: Firstly, the “Unemployment, total (% of 
total labor force) (national estimate)”, which is a World Bank development indicator and displays 
the unemployment, which refers to the share of the labor force that is without work but available 
for and seeking employment. This is the national estimate and is underlined that the definitions 
of labor force and unemployment differ by country. Secondly, the “Foreign direct investment, 
net inflows (BoP, current US$)”, which is a World Bank development indicator and displays the 
Foreign direct investment (FDI) equity flows in the reporting economy in current U.S. dollars. 
It is the sum of equity capital, reinvestment of earnings, and other capital. Direct investment is a 
category of cross-border investment associated with a resident in one economy having control or 
a significant degree of influence on the management of an enterprise that is resident in another 
economy. Ownership of 10 percent or more of the ordinary shares of voting stock is the criterion 
for determining the existence of a direct investment relationship. Thirdly, the “Foreign direct 
investment, net inflows (% of GDP)”, which is a World Bank development indicator, is the same as 
the previous definition, but is expressed as a percentage of the GDP of the country in the current 
year. As exogenous variables which may affect the relationship between the Customs efficiency 
variable, the unemployment and the FDI are considered the following: the “Trade (as % of GDP)” 
which is also a development indicator from World Bank and from the World Bank governance 
indicators, is considered the “Control of Corruption: Estimate” which captures perceptions of the 
extent to which public power is exercised for private gain, including both petty and grand forms of 
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corruption, as well as “capture” of the state by elites and private interests. The estimate gives the 
country’s score on the aggregate indicator, in units of a standard normal distribution, i.e., ranging 
from approximately -2.5 to 2.5. 

The panel data are selected through the consideration of the trade flow criterion based on 2021 
(the last year of the WITS database). In the panel are included the 13 countries that are the greatest 
importers and the 13 countries that are the greatest exporters, with the country of Greece according 
to the percentage share of the partners (without overlaps). The panel includes the following countries: 
Cyprus, Turkey, Bulgaria, United States, Romania, United Kingdom, Lebanon, Libya, Albania, 
North Macedonia, Poland, Israel, Germany, Italy, China, Russian Federation, Iraq, Netherlands, 
France, Turkey, Kazakhstan, Spain, Belgium, Azerbaijan, Saudi Arabia and Gibraltar (there are not 
available statistics from World Bank, so is excluded from the sample). The Dependent Variable is 
the Logistics performance index: Efficiency of customs clearance process (1=low to 5=high), the 
Independent Variables are the national estimate of the Total Unemployment in model 1, the net 
inflows of the Foreign direct investment, (measured in current US$) in model 2 and the net inflows 
of the Foreign direct investment, (as % of GDP) in model 3. Finally, the Exogenous Variables 
are the Control of Corruption: Estimate and Trade (as % of GDP). The scope here is to specify a 
suitable design for the data with the aim of studying the impact of the Customs on unemployment 
and Foreign Direct Investments and vice-versa. The selected design is the panel VAR approach. 
We develop three models, one for the unemployment and two for the inflows of the Foreign Direct 
investments (FDI) (the first has measurements in current US$, and the measurements of the other 
are expressed as % of GDP). The rationale behind the construction and the application of such 
models is that different conclusions can be extracted from each one, that from previous works 
Trade (as % of GDP) affects only FDI and not unemployment, so we consider this value only at 
the model with the unemployment and the custom variable, while Political status affects both, so 
we consider these variables at all models. The models considered are the following:

	 (1)

where yit = (y1, t, … , yN, t )' is a vector of two variables in the model: Efficiency of Customs clear-
ance process, and the national estimate of the Total Unemployment. The variables were extracted 
from the World Bank databases. 

	 2)

where yit = (y1, t, … , yN, t )' is a vector of two variables in the model: Efficiency of Customs clear-
ance process, and the net inflows of the Foreign direct investment, expressed in current US$. The 
variables were extracted from the World Bank databases. 

	 (3)

where yit = (y1, t, … , yN, t )' is a vector of two variables in the model: Efficiency of Customs clear-
ance process, and the net inflows of the Foreign direct investment, expressed as % of GDP. The 
variables were extracted from the World Bank databases. 

Conclusions from Descriptive Statistics: For the efficiency of the Customs clearance process, the 
United States, the United Kingdom, Poland, Israel, France, the Netherlands, Belgium, Germany, 
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Italy, China, and Spain display a value over 3, while Greece is below this number. However, the 
evolution over time for the country shows that in the last 2 years, the customs clearance process 
has been above 3 since 2016. According to the Total Unemployment Rate, Greece, Libya, Albania, 
North Macedonia, Iraq, Turkey, and Spain display, on average, more than 10% rates (mean and/or 
median values) while only countries outside the EU display discrepancies from Normality (signif-
icant at the 0.1 level). For the net inflows of the Foreign direct investments (measured in millions 
current US $’s), Cyprus, the Russian Federation, Iraq, the Netherlands, and Belgium display CV 
over 1 (and Iraq over 2), which predicts the evolution of this measure harder. More interesting 
is maybe the presentation of the net inflows of the Foreign direct investments (measured as % 
of GDP), because it shows the trend of the exogenous policy of each country, i.e. if the country 
favors the attraction of FDI or if it is more focused on the topical economic attempts. In Cyprus, 
FDI is huge compared to GDP (meaning over 60% and median over 17%), and this displays the 
focus of the policy on the attraction of FDI. Other countries where FDI is over 9% of GDP are the 
Netherlands (over 16% of GDP in terms of both mean and variance), Belgium, and Azerbaijan. 
Values of this measure under 2% display Greece, the United States, Libya, Albania (mean and 
median under 1%), Italy, the Russian Federation, Iraq (the only country with a negative index), 
Turkey, and Saudi Arabia (mean and median under 1%). 

To check the stationarity of the panel data, we use the cross-sectionally augmented Im, Pesaran, 
and Shin (IPS) test for unit roots in panel models and variables found to be stationary. 

Model 1: The selection of lags is done via the Schwartz criterion and is considered models with 
1-to-10-year lags. The variables are exogenous (uncorrelated with the error idiosyncratic term for 
all time periods) (Lag 1 is selected for the model). For the estimation of the panel model, we use the 
Generalized Method of Moments estimators, with r forward orthogonal deviations transformation. 
The implementation of the model is realized through the R package panelvar (Sigmund & Ferstl, 2021). 

Table 1. Estimation of the PVAR model 1

Dependent variable Customs Variable Total Unemployment

•	 Lag 1 Customs Variable 0.5421 
(0.5123)

-1.1962 
(0.6867)

•	 Lag 1 Total Unemployment -0.0022 
(0.0222)

0.8824*** 
(0.0762)

•	 Control of Corruption: Estimate -0.2631 
(1.7701)

-1.8605 
(2.4097)

Note: �No. of obs. = 550, No. of panels = 25, No. of Instruments: 1014. Robust standard errors in 
parentheses. *** denotes significance at the 1% level. ** denotes significance at the 5% level. * 
denotes significance at the 10% level.

Source: Own research

The Sargan-Hansen-J-Test states that all the overidentifying restrictions are valid, thus the model 
is correctly specified and all eigenvalues of the matrix lie inside the unit circle, thus the model 
satisfies the stability condition. The impulse response analysis in a vector autoregression context 
is concerned with the response of one (endogenous) variable to an impulse (shock (exogenous 
impulse)) in another (endogenous) variable. In this work, the orthogonal impulse-response is used. 
Moreover, we used the customs variable and the impact of this variable on unemployment (Total 
unemployment rate) is measured. According to this analysis, the Customs variable is expected to 
affect unemployment (Total unemployment rate) and specifically to reduce it from year 2 (0.147% 
after 10 years). Using the dependent variables of our model, the finding is that the “Efficiency of 



231

The Impact of the Customs Clearance Process on Unemployment 
and Foreign Direct Investments in Greece. A Panel Var Approach.

customs clearance process” Granger-cause “Total Unemployment” and vice-versa. The panel 
Granger (non-)causality test is a combination of Granger tests (Granger, 1969) performed per 
individual. The test is developed by Dumitrescu and Hurlin (2012), a shorter exposition is given 
in Lopez and Weber (2017). The Ztilde test is used and 2 lags are included in the auxiliary regres-
sions. The implementation of the test is performed using R package plm (Croissant & Millo, 2008). 

The main conclusion is that the customs variable shows the ability to lead to a reduction in 
unemployment. Although the coefficient in the model is not statistically significant, both the 
Impulse-Response analysis and the Granger causality support this finding. 

Model 2: The selection of lags is done via the Schwartz criterion and is considered a model with 
1-to-10-year lags. The variables are exogenous (uncorrelated with the error idiosyncratic term for 
all time periods). (Lag 2 is selected for the model). For the estimation of the panel model, we use the 
Generalized Method of Moments estimators, with r forward orthogonal deviations transformation. 
The implementation of the model is realized through the R package panelvar (Sigmund & Ferstl, 2021). 

Table 2. Estimation of the PVAR model 2

Dependent variable Customs Variable FDI (expressed in 10 billion of 
current US Dollars)

•	 Lag 1 Customs Variable 0.6291***
(0.1067)

-1.3769
(1.8835)

•	� Lag 1 FDI (expressed in 10 
billion of current US Dollars)

-0.0015
(0.0173)

0.3682***
(0.0750)

•	 Lag 2 Customs Variable 0.3683
(0.1825)

-1.4485
(2.4261)

•	� Lag 2 FDI (expressed in 10 
billion of current US Dollars)

0.0029
(0.0111)

0.0672
(0.0638)

•	 Trade (% of GDP) 0.0015
(0.0012)

-0.0109
(0.0159)

•	 Control of Corruption: Estimate 0.4682
(0.5507)

0.8687
(2.0015)

Note: �No. of obs. = 525, No. of panels = 25, No. of Instruments: 92. Robust standard errors in parentheses. 
*** denotes significance at the 1% level. ** denotes significance at the 5% level. * denotes 
significance at the 10% level. 

Source: Own research

The Sargan-Hansen-J-Test states that all the overidentifying restrictions are valid, thus the model 
is correctly specified and all eigenvalues of the matrix lie inside the unit circle, thus the model 
satisfies the stability condition. The impulse response analysis in a vector autoregression context 
is concerned with the response of one (endogenous) variable to an impulse (shock (exogenous 
impulse)) in another (endogenous) variable. In this work, the orthogonal impulse-response is used. 
Moreover, we used the customs variable and the impact of this variable on the inflows of Foreign 
Direct Investments (measured in US dollars) is measured. According to this analysis, the Customs 
variable is expected to affect FDI inflows (measured in US $) and specifically to increase the 
inflows in year 1 (approximately 84.000 US $). However, the increase in FDI is not supported in 
the long-term (i.e., after 10 years and this finding might affect only a short-term policy). Using the 
dependent variables of our model, the finding is that the “Efficiency of customs clearance process” 
Granger-cause “FDI (expressed in 10 billion of current US$)” and vice-versa. The panel Granger 
(non-)causality test is a combination of Granger tests (Granger, 1969) performed per individual. 
The test is developed by Dumitrescu and Hurlin (2012), a shorter exposition is given in Lopez 
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and Weber (2017). The Ztilde test is used and 2 lags are included in the auxiliary regressions. The 
implementation of the test is performed using R package plm (Croissant & Millo, 2008). 

The main conclusion is that the customs variable shows the ability to lead to an increase of FDI 
inflows (measured in US $) in the short-term. Although the coefficient in the model is not statistically 
significant, the Granger causality shows a significant impact of the Customs variable to FDI inflows, 
while the Impulse-Response analysis shows that this effect should be considered only for the design 
of short-term economic policies, while the long-term impact does not appear to lead to an increase. 

Model 3: The selection of lags is done via the Schwartz criterion and is considered models with 
1-to-10-year lags. The variables are exogenous (uncorrelated with the error idiosyncratic term for 
all time periods). (Lag 3 is selected for the model). For the estimation of the panel model, we use the 
Generalized Method of Moments estimators, with r forward orthogonal deviations transformation. 
The implementation of the model is realized through the R package panelvar (Sigmund & Ferstl, 2021). 

Table 3. Estimation of the PVAR model 3

Dependent variable Customs Variable FDI (as % of GDP)

•	 Lag 1 Customs Variable 0.0003
(0.0002)

0.004**
(0.0001)

•	 Lag 1 FDI (as % of GDP) 0.0471
(0.0313)

0.1670**
(0.0581)

•	 Lag 2 Customs Variable 0.0004
(0.0003)

-0.0010***
(0.0003)

•	 Lag 2 FDI (as % of GDP) -0.0383
(0.0275)

0.4174***
(0.0278)

•	 Lag 3 Customs Variable 0.0005
(0.0003)

-0.0006***
(0.0001)

•	 Lag 3 FDI (as % of GDP) -0.0149
(0.0561)

0.2375***
(0.0575)

•	 Control of Corruption: Estimate 0.0002
(0.0002)

0.0006***
(0.0001)

Note: �No. of obs. = 500, No. of panels = 25, No. of Instruments: 90. Robust standard errors in 
parentheses. *** denotes significance at the 1% level. ** denotes significance at the 5% level. * 
denotes significance at the 10% level.

Source: Own research

The Sargan-Hansen-J-Test states that all the overidentifying restrictions are valid, thus the model is 
correctly specified and all eigenvalues of the matrix lie inside the unit circle, thus the model satisfies 
the stability condition. The impulse response analysis in a vector autoregression context is concerned 
with the response of one (endogenous) variable to an impulse (shock (exogenous impulse)) in another 
(endogenous) variable. In this work, the orthogonal impulse-response is used. Moreover, we used the 
customs variable and the impact of this variable on the inflows of Foreign Direct Investments (as % of 
GDP) is measured. This exploration can help to unlock the structure of the local economic direction 
(i.e. the economy is heavily relying on FDI or not). According to this analysis, the Customs variable 
is expected to affect FDI inflows (as % of GDP) constantly negatively (more than 1% after 8 years). 
This is expected because an improvement in the customs clearance process shows that international 
trade is an increasing source of GDP, and the consequence is that FDI plays a less significant role 
in GDP. Using the dependent variables of our model, the finding is that the “Efficiency of customs 
clearance process” Granger-causes “FDI (as % of GDP)” and vice-versa. The panel Granger (non-) 
causality test is a combination of Granger tests (Granger, 1969) performed per individual. The test 
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was developed by Dumitrescu and Hurlin (2012), a shorter exposition is given in Lopez and Weber 
(2017). The Ztilde test is used, and 2 lags are included in the auxiliary regressions. The implemen-
tation of the test is performed using the R package plm (Croissant & Millo, 2008). 

The main conclusion is that improvement of the customs variable shows the trend to lead to a 
decrease of FDI inflows (as % of GDP) and this fact should be considered in the design of economic 
policies. The coefficient in the model is statistically significant, the Granger causality shows a 
significant impact of the Customs variable on FDI inflows (as % of GDP), and the Impulse-Re-
sponse analysis shows that this effect is constantly negative. 

4.	 CONCLUSION

The Customs variable Granger-cause unemployment (Total unemployment rate) and FDI (expressed 
in US$ and as% of GDP) and vice-versa. The design of economic policy should take into account 
the fact that the improvement of the quality customs clearance process can lead to a decrease 
of unemployment after 2 years (supported by impulse-response analysis), to an increase of FDI 
inflows only short-term (supported from the impulse-response analysis), while shows a trend to 
lead to a decrease (both short-term and long-term) of FDI inflows as % of GDP (supported both 
by coefficients of the model and from impulse-response analysis). The limitation is the selection 
of the panel according to some characteristics. Moreover, the choice of exogenous variables is, in a 
way ad hoc and certainly non-exhaustive. One future step of research involves the enhancement of 
the effectiveness of the construction of a panel in order to reflect the complete set of interactions. 
Another research direction is the use of alternative models, such as a structural VAR. Finally, the 
future research plan is to check the forecasting ability of our approach. 
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