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Since the automobile is one of Indonesia's high value-added commodities which has high
export potency, this paper attempts to analyze and find the export determinants of Indonesian
automobile in the selected Middle-east countries during the period 2006 — 2019. Those
countries are chosen since they are the largest oil exporters in the world and have large GDP
from it. This paper applies the gravity model and the Ordinary Least Square (OLS) regression
method. Since the Fixed Effect Model (FEM) suffers from positive autocorrelation
heteroscedasticity, the analysis employs Seemingly Unrelated Regression (SUR) weights on
the FEM model. Based on the analysis result, the export determinants of Indonesian
automobile in the selected Middle-east countries are Indonesia’s Gross Domestic Product
(GDP) per capita, the importer country's GDP per capita, economic distance between
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INTRODUCTION

Since Indonesia adopts an open economic
system, international trade activities have an
essential role in Indonesia’s economy. Export
can boost GDP through foreign exchange
revenue while import consumes foreign
exchange reserves for purchasing goods and
services from abroad. Therefore, export must
be endeavored by developing Indonesia’s
potential commodities.

Unfortunately, raw and intermediate
commodities from the agriculture and mining
sectors are the majority of Indonesia’s export
commodities which have a low contribution to
employment and involve limited network
enterprises. Therefore, Indonesia should
export high value-added commodities more by
developing national industries. Realizing the
importance of exporting industrial
commodities, the Ministry of Industry Republic
of Indonesia launched the “Making Indonesia
4.0” program in 2018 where the automobile
industry is one of the development targets.
One of the program goals is to make Indonesia
the leader of automobile export in the ASEAN.

The automobile industry was chosen
because first, the Indonesian automobile is a
high value-added commodity and the 4 rank
as non-oil & gas export commodity based on
the Ministry of Trade Republic of Indonesia.
Second, Gabungan Industri Kendaraan

Bermotor Indonesia (Gaikindo) reports that
Indonesian automobile export increased
tremendously from 5,000s units to 250,000s
units within 15 years resulting in labors
absorption in the automobile industry from
50,000s to 200,000s (BPS-Statistics
Indonesia, 2021). Third, previous papers
mostly study agriculture export commodities
where high value-added commodity such as
the automobile is not studied yet. Only Abedini
& Péridy (2009) and Peridy & Abedini (2008)
study Indonesian automobile export together
with other automobile exporter countries.
However, their results are too broad and do
not discuss specifically Indonesian automobile
or address particular importer countries.
Export generally is influenced by internal
factors and external factors (Lubis, 2013). On
the automobile export case. the internal
factors are a large domestic market, low
capital investment, and limited commodity
variations. While the external factors are the
automobile price, exchange rate, limited
access to the export market, and protective
regulations in importer countries. Indonesian
automobile export is possible because the size
of Indonesia’s domestic market creates such a
minimum average production cost resulting in
a more competitive price in the export market.
Figure 1 illustrates how much the gap between
the domestic sales and export where the
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domestic market dominates the production of
Indonesian automobile. To reduce the gap,
Indonesia must expand the automobile export
to prospective countries.

Thus, this paper proposes the Middle-east
countries as the relevant export destination
countries because first, there are no previous
paper studies the Middle-east countries
specifically as export destination countries
where mostl are Asian countries (Huda, 2006;
Siburian, 2012; Wardhana, 2011; Zuhdi &
Suharno, 2015), major importer countries
(Hasibuan et al., 2012; Hermawan, 2011;
Huseyni et al., 2019; Nurhayati et al., 2018;
Sari et al.,, 2014; Virginia & Novianti, 2020;
Yulismi & Siregar, 2007), other regions
(Osabuohien et al., 2019; Wardani & Mulatsih,
2017), or the world (Abedini & Péridy, 2009;
Natale et al., 2015; Peridy & Abedini, 2008).
The determination of export destination
countries is fundamental since different
regions require specific bilateral policies.
Second, Despite some Middle-east countries
are being stricken by war conflicts such as
Syria, Palestine, and Yemen, the Middle-east
countries generally have high Gross Domestic
Product (GDP) per capita. Third, Indonesia
has a long relationship with most of the
Middle-east countries in the Organization of
Islamic Cooperation (OIC) since 1969 which
can be used as easiness access to economic
bilateral relations. Therefore, the Middle-east
countries are potential countries as trading
partners and relevant to be further studied.

Based on the background, this paper
attempts to fill both research gaps, the export
commodity and the export destination
countries. Hence, this paper analyzes the
export determinants of Indonesian automobile
in the selected Middle-east countries.

LITERATURE REVIEW

GDP per Capita

GDP is the economic size of a country and
commonly used in many economic papers.
GDP per capita is GDP divided by the total
population which explains the wealthiness of
the people in a country. The higher GDP per
capita, the wealthier people of a country which
indicates an increasing ability to purchase
imported goods and services.

Economic Distance

Export and import activities have a negative
relationship with the distance between two
exporter and importer countries where the
farther the distance the more expensive the
transportation cost is. The expensiveness of

the transportation cost can reduce the export
potential.

Some previous papers utilize the economic
distance to measure the elasticity
transportation cost which involve the importer
country’s GDP. Sari et al. (2014) propose the
economic distance formula as follows:

_ GDyp X GDPyy

EDsme = GDPy,

where:

ED,,. :the economic distance between
exporter country and importer
country in year t;

GD,: : the geographical distance between
exporter country and importer
country in year t;

GDP,,; : importer country’s GDP in year t;

GDP,; : total selected importer countries’
GDP in year t.

Exchange Rate

The exchange rate, usually measured by the
Local Currency Unit (LCU) against the US$,
indicates the purchasing power of a country to
import commodities because mostly import
are paid by the international currency, the
US$. When a country’s LCU depreciated, it
means that the country’s importing power is
weakened.

Since most developed countries in the
Middle-east adopt fixed exchange rate regime
and to capture the effect of the exchange rate
on the analysis, this paper utilizes Dinh's et al.
(2011) exchange rate formula:

_ ERy
" ERpy:

ER,

where:

ER; : exchange rate in year t;

ER,; : Indonesia’s average exchange rate in
year t;

ER,,; : the importer country’s
exchange rate in year t.

average

Dummy variables

Dummy variables are specific characters that
some importer countries have or something
that happened during a particular period.
Since most of the Middle-east countries are
the world oil suppliers and some of them are
also automobile producers, this paper utilizes
the oil price crisis as the dummy variable. This
paper attempts to capture the effect of the oil
price crisis during the middle 2010s.
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The Gravity Model

The main idea of the gravity model is to
measure how much a country will be able to
export to another country based on the
determinant variables. This paper imitates the
classical gravity model from Wardani &
Mulatsih (2017) to measure Indonesian
automobile export. Based on Wardani &
Mulatsih (2017), the gravity model of
Indonesian automobile export can be
expressed as follows:

- B3 ln EDl.mt + ﬂ4 ln ERL-
+ [50C + &,

where:

Bo, ---, Bs . regression coeffcients;

AX, : Indonesian  automobile
value in year t;

export

GDPpC;; : Indonesia’s GDP per capita in year
L,

GDPpC,,; : importer country’s GDP per capita
in year t;

ED;pt : the economic distance between
exporter country and importer
country in year t.

ER; . exchange rate in year t;

oc : the dummy variable when the oll
price crisis occurs.

& . error term in year t;

THE FORMULATION OF HYPOTHESES
Effect of GDP per Capita on Automobile
Export

Since GDP per capita measures the
wealthiness level of people, both exporter and
importer countries interact with each other.
When importer countries’ GDP per capita
increases, export tend to rise to result in also
an increase in the exporter country’s GDP per
capita.

All of the previous papers show that
importer countries’ GDP per capita has a
positive effect on export. However, Wardani &
Mulatsih (2017) finds that the exporter
country’s GDP has a negative sign. It argues
that export commaodities tend to be consumed
more by the domestic market when the
exporter country’s economy is getting better.

H1: Indonesia’s GDP per capita has a
positive effect on Indonesian automobile
export.

H2: importer countries’ GDP per capita has
a positive effect on Indonesian automobile
export.

Effect of Distance on Export

Since the distance is the proxy of
transportation cost, all previous papers are
consistent that the distance has a negative
effect on export either using the geographical
distance or the economic distance.

H2: the economic distance between
Indonesia and importer countries has a
negative effect on Indonesian automobile
export.

Effect of Exchange Rate on Export
The exchange rate in Dinh et al., (2011) and
Sari et al. (2014) show a positive effect.
However, the exchange rate does not give
significant effect on Turkish automobile export
(Huseyni et al., 2019). The possible answer is
Turkish automobile import is higher than
export. Virginia & Novianti (2020) also show
that the exchange rate is not significant on
Indonesian clove export. The import tariff is
also the possible answer to the insignificancy.
H5: the exchange rate between Indonesia
and importer countries has a positive effect on
Indonesian automobile export.

Effect of Dummy Variables on Export
Each previous paper utilizes different dummy
variables depending on the characteristics of
importer countries, export commodities, and
period.

Abedini & Péridy (2009) and Peridy &
Abedini (2008) utilize common language and
automobile types on automobile export.
Abedini & Péridy (2009) and Peridy & Abedini
(2008) finds that automobile types have a
positive effect. However, only Peridy & Abedini
(2008) shows that common language affects
Iranian automobile export significantly.

Dinh et al. (2011) employ cultural gap and
strategic partnership dummy variables on
Vietnam’s export. It concludes that the cultural
gap has a significant positive effect while the
strategic partnernship is not significant.

Hermawan (2011) uses the Association of
Southeast Asian Nations (ASEAN) and Asia-
Pacific Economic  Cooperation (APEC)
membership, and country border on
Indonesian textile commodities. All dummy
variables have negative signs on fibre export.
In contrast, the ASEAN membership and the
country border have positive effects while the
APEC membership is insignificant on yarn and
fabric export. Since there is are inconsistency
dummy variable coefficients, Hermawan
(2011) proposes its final gravity model without
the dummy variables.
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Gul & Yasin (2011) utilizes border,
language, the South Asian Association for
Regional  Cooperation (SAARC) and
Economic Cooperation Organization (ECO)
membership as the dummy variables on
Pakistani export. The border has a negative
effect due to political conflict with India,
language has a positive effect, and SAARC
and ECO membership are not significant
variables.

Natale et al. (2015) employ regional trade
agreement (RTA) on seafood global export
which indicates a positive effect. Natale et al.
(2015) warn that the RTA does not always
provide a relevant explanation because the
effect depends on the implementation of RTA
in particular importer countries and specific
commodities.

Huseyni et al. (2019) use the European
Union (EU) membership on  Turkish
automobile export and concludes that the EU
membership gives a significant impact on
Turkish automobile export.

Osabuohien et al. (2019) utilize the
landlocked region of exporter and importer
countries on the Economic Community of
West African States (ECOWAS) member
countries. The result concludes that importer
countries located in the landlocked region
have difficulty in importing commodities.
However, landlocked exporter countries do
not find difficulty in exporting their
commodities.

RESEARCH METHODS

This paper employs the gravity model in
natural logarithmic form since the analysis
involves the selected Middle-east countries as
research subjects within a fixed period.

Research Sample and Period
From 15 Middle-east countries, only 10
countries have been Indonesian automobile
importer countries. Unfortunately, Yemen is
eliminated from the selected countries due to
war conflict. Thus, this paper includes only 9
Middle-east countries in the analysis, they are
Bahrain, Bahrain, Jordan, Kuwait, Lebanon,
Oman, Qatar, Saudi Arabia (SA), and the
United Arab Emirates (UAE). The selected
period is between 2006 and 2019 when the
selected Middle-east countries imported
Indonesian automobile consistently.
Therefore, the primary data in this paper is
longitudinal data.

The data is annual secondary data which is
obtained and calculated from Centre d’Etudes
Prospectives et d’Informations Internationales

(CEPIl), UN Comtrade, and World Bank.
Automobile export is all export commodities
with HS code 8703 (Motor cars and other
motor vehicles; principally designed for the
transport of persons) based on UN Comtrade
classification.

Data Analysis Technique

Since this paper employs the gravity model
with longitudinal data, the model can be solved
by applying Ordinary Least Square (OLS)
regression analysis. However, to acquire the
Best Linear Unbiased Estimator (BLUE), the
regression analysis must fulfil the classical
assumptions. All calculations are processed
by using the EViews 10 program.

RESULTS AND DISCUSSION
Multicollinearity Test

Based on Table 1, all of the cross-correlation
values is under 0.80 which mean there is no

multicollinearity among the independent
variables.

OLS Regression Analysis

Before continuing to other classical

assumption tests, the model identification
must be run first. In longitudinal data analysis,
the OLS regression basically provides three
models, Common Effect Model (CEM), Fixed
Effect Model (FEM), and Random Effect
Model (REM).

Based on Table 2, The model with the
highest R-squared is the FEM. The Chow test
result suggests choosing the FEM rather than
the CEM because the probability is lower than
0.05 (Table 3). Also, the Hausman test is
invalid and the EViews program rejects the
test because there are at least one of the
independent variables which do not fulfil the
REM requirement. Therefore, the FEM is
better than REM.

Heteroscedasticity Test

The Glejser test is performed to check whether
there is any heteroscedasticity problem on the
FEM. To perform the Glejser test, the
independent variable, In AX;, is replaced by
le;|, the absolute value of the FEM’s residuals.
Then, re-regress |e;| as the FEM.

The Glejser test result displays that the
FEM has a heteroscedasticity problem since
two of independent variables have the
probability higher than 0.05 (Table 4).

Autocorrelation Test
This paper employs the Durbin-Watson (DW)
test to check the autocorrelation on the FEM.
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The DW test compares between DW statistic
value with the Durbin Upper (DU) value and
the Durbin Lower (DL) value from the Durbin-
Watson table. There is a positive
autocorrelation if DW statistic < DL or a
negative autocorrelation if DW statistic > 4-
DU.

Based on the EViews program, the DW
statistic value is 1.4682 (Table 5). From the
DW table with 5 dependent variables (k) and
126 observations (n), the DW table shows that
DU = 1.7923 and DL = 1.6276. Because DW
statistic < DL, then the FEM has a positive
autocorrelation problem.

Normality Test

Figure 1Figure 2 illustrates that the FEM'’s
residuals are not normally distributed since the
Jarque-Bera test has the probability 0.0017
which is below 0.05.

Seemingly Unrelated Regression (SUR)
Cross-Section Weights on the FEM
Because the FEM suffers from
heteroscedasticity, positive autocorrelation,
the FEM need to be re-regressed with SUR
cross-section weights so the SUR weighted
FEM can be free from heteroscedasticity and
autocorrelation problems (Nurhayati et al.,
2018).

Based on Table 6, The constant coefficient
equals -13.6632 which means if all
independent variables equal to zero then

Indonesia imports automobile from the
selected countries instead of exporting
automobile.

The coefficient of Indonesia’s GDP per
capita is 0.7513 which states that if
Indonesia’s GDP per capita increases 1% then
Indonesian automobile export rises 0.75%
ceteris paribus.

The coefficient of importer country’s GDP
per capita is 1.6787 which states that if
importer country’s GDP per capita increases
1% then Indonesian automobile export rises
1.68% ceteris paribus.

The coefficient of economic distance is —
2.0661 which states that if the economic
distance between Indonesia and an importer
country increases 1% then Indonesian
automobile export decreases 2.06% ceteris
paribus.

The coefficient of oil price crisis is —0.2551
which states that if the oil price crisis occurs in
the world then Indonesian automobile export
decreases 0.26% ceteris paribus.

Also, Figure 3 displays that The SUR
Weighted FEM passes the Normality test

because the probability of the Jarque-Bera
test is 0.2500 which is larger than 0.05.

Coefficient Determination (Adjusted R-
Squared)

According to Table 6, Figure 1the value of the
adjusted R-squared is 0.9817. This means
that the gravity model can describe Indonesian
automobile export about 98.17% while the rest
1.83% is influenced by other variables.

F-Test

Figure 1F-statistic is 516.8146 with the
probability of 0.0000 which is lower than 0.05
(Table 6). This means that Indonesia’s GDP
per capita, importer country’s GDP per capita,
economic distance, exchange rate, and oil
price crisis simultaneously have a significant
effect on Indonesian automobile export.

t-Test

Indonesia’s GDP per capita has t-statistic =
4.6474 with the probability = 0.0000. So, the
hypothesis is accepted that Indonesia’s GDP
per capita has a significant effect on
Indonesian automobile export.

Importer country’s GDP per capita has t-
statistic = 9.8547 with the probability = 0.0000.
So, the hypothesis is accepted that the
importer country’s GDP per capita has a
significant effect on Indonesian automobile
export.

Economic distance has t-statistic = -
9.1120 with the probability = 0.0000. So, the
hypothesis is accepted that the economic
distance between Indonesia and the importer
country has a significant effect on Indonesian
automobile export.

Exchange rate has t-statistic = 10.4522
with the probability = 0.0000. So, the
hypothesis is accepted that the exchange rate
has a significant effect on Indonesian
automobile export.

Oil price crisis dummy variable has t-
statistic = —4.8034 with the probability =
0.0000. So, the hypothesis is accepted that
the oil price crisis has a significant effect on
Indonesian automobile export.

Effect of Indonesia’s GDP per Capita
The analysis result concludes that Indonesia’s
GDP per capita has a significant effect
positively on Indonesian automobile export.
This finding is inline with Hermawan (2011)
where Indonesia’s GDP per capita has a
positive effect on Indonesian fibre export.
However, it is different from Wardani &
Mulatsih (2017) where Indonesia tend to lose
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tires export demand when the domestic
consumption increases.

The result indicates that the increase of
Indonesians wealthiness also rises
Indonesian automobile export. The increase of
wealthiness causes the automobile demand in
the domestic market to increase. As a result,
the average cost of automobile production can
be minimized creating a more competitive
price in automobile export.

Effect of Importer Country’s GDP
percapita

The analysis result finds that the importer
country’s GDP per capita is a significant
determinant  variable on Indonesian
automobile export.

This finding is inline with Hermawan
(2011), Nurhayati et al. (2018), Wardani &
Mulatsih (2017) where the importer country’s
GDP per capita has a positive effect on
Indonesian export commodities.

The result indicates that the wealthiness of
the importer country’s people influences their
purchasing power. The increase of
wealthiness causes the automobile demand in
the importer country also rises. Therefore,
Indonesia can expand automobile export in
the importer country’s market.

Effect of Economic Distance

The analysis result concludes that the
economic distance between Indonesia and an
importer country affects negatively Indonesian
automobile export.

This finding is inline with Nurhayati et al.
(2018), Sari et al. (2014), Virginia & Novianti,
(2020), Wardani & Mulatsih (2017) where the
economic distance between Indonesia and the
importer country has a negative effect on
Indonesian export commodities.

The result indicates that the further the
location of an importer country from Indonesia,
the more expensive the export transportation
cost is which results in import discouragement
from Indonesia.

Effect of Exchange Rate

The analysis result finds that the exchange
rate has a significant influence positively on
Indonesian automobile export.

This finding is inline with Dinh et al. (2011)
since this paper utilizes the same exchange
rate equation. The economic distance
between Indonesia and the importer country
has a negative effect on Indonesian export
commodities.

The result indicates that the higher the
exchange rate the cheaper the export price of
Indonesian automobiles are. Since most of the
selected Middle-east countries adopt the fixed
exchange rate regime, the exchange rate
between Rupiah and US$ should be
concerned on this gravity = model.
Nevertheless, Rupiah devaluation is not a
good answer to increase automobile export
because Indonesia still requires importing raw
and intermediate materials for automobile
production. Rupiah depreciation can also raise
automobile price because the imported
material becomes more expensive.

Effect of Oil Price Crisis

The analysis result concludes that the oil price
crisis can weaken Indonesian automobile
export significantly.

The oil price crisis is a unique dummy
variable that is utilized in this paper. This
dummy variable is used to capture the
phenomenon of economic contraction in
particular Middle-east countries such as
Bahrain, Kuwait, Oman, Qatar, SA, and UAE
during 2016 — 2018. Since oil is the primary
export commodity of these countries, their
income highly depends on the world oil price.
Thus, the collapse of oil price in the period
impacted their importability.

CONCLUSION

Despite of war conflict often strikes in
particular countries, the Middle-east countries
are potential for Indonesian automobile export
since they have such a large GDP from
exporting oil.

The determinant variables which give a
positive effect significantly on Indonesian
automobile export to the selected Middle-east
countries are Indonesia’s GDP per capita, the
importer country’s GDP per capita, and the
exchange rate.

On the other hand, the determinant
variables which give a negative effect
significantly on Indonesian automobile export
to the selected Middle-east countries are the
economic distance between Indonesia and the
importer country and the oil price crisis.
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Adjusted R-squared 0.5327 0.8766 0.339641
F-statistic 29.497 69.2950 13.8582
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Durbin-Watson Test

DW statistic k n DL DU
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Table 6. The SUR Weighted FEM Analysis
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