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Abstract. This study target to examine the factors that affect the volume of
Indonesia’s coal exports in 1995–2020. This research uses the Error Correction
Model (ECM) approach. The finding of this analysis argue wicht in the short
term only Indonesian coal production variables are significant and have a positive
impact on the volume of Indonesia’s coal exports in the short term. Meanwhile, in
the long term, the variables of Indonesian coal production, Indonesian coal con-
sumption, and the overall exchange rate are significant to the long-term volume
of Indonesia’s coal exports.
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1 Introduction

In this era of globalization, the main focus in improving the current economy lies in
international trade. International trade arises as a result of high demand and supply that
exceeds the country’s capacity. This happens because there are goods or services that
cannot be produced by the country [1]. Therefore, in order to meet the needs of the
domestic community, the state must interact with other countries to meet the needs of
its people [15]. Countries in the world are competing to meet the availability of energy
in their country to maintain their industrial sector. Some of the efforts made by the state
to keep the wheels of industry fulfilled, among others, by the availability of fuel so that
industrial machines continue to operate. One of the fuels that drives industrial machines
is coal.

Todaywe are facing challenges regarding the scarcity of resources and environmental
impacts, one of which is caused by the industrial sector which uses coal as a fuel for
industrial engines. To face this challenge, over the past few years, governments around
the world have had a strategic idea, namely green economy. The idea of a green economy
emerged as a result of concerns about the environment, social, economy and consumption
of natural resources.

A green economy is an economy that improves human well-being and builds social
justice that can reduce environmental risks and damage. The green economy is an alter-
native to the current dominant economic model, which exacerbates imbalances, triggers
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waste and scarcity of resources, resulting in widespread threats to the environment and
human health. According to the United Nations Environment Program (UNEP), if we
still use the current economic model, it will trigger an increase in the use of natural
resources per capita on a global scale by 70% by 2050.

Indonesia is one of the countries that supports the idea of a green economy. With
the implementation of a green economy, it will help preserve nature and prevent the
environment from damage and bring benefits to the business sector. To implement a
green economy, the government must provide understanding to the public about the
green economy so that people can participate in the green economy. In addition, a large
enough capital is needed to build infrastructure that supports the green economy. One of
the challenges in the transition to a green economy is that Indonesia’s economy is still
dependent on the export of coal resources.

Indonesia is an archipelagic country with abundant natural resources so that it has
quite a lot of reserves of natural resources, both oil and gas as well as non-oil and gas
[16]. According to Haryadi (2011) Indonesia is ranked 6th in the world as a country with
mineral and coal resources, while in Asia, Indonesia is number 1 as a potential owner of
mineral and coal resources [17]. The coal industry is an industrywhose activity is tomine
coal commercially in 50 countries and is used in more than 70 countries in the globe.
Indonesia is one of the world’s biggest countries. Coal exporters because of its very
important role in the international market, which is a supplier of coal in the international
market by 24% [2]. Indonesia itself is also a country with coal production in the world
of 7% of the total world production [3]. Coal consumption in Asia alone is 65.6% of
the total world coal consumption. So this can provide opportunities for Indonesian coal
exporters.

Production has a close relationship with export volume. When production increases,
the volume of exports will also increase. Likewise, if production decreases, the volume
of exports will also decrease [4]. Seeing the high demand for Indonesian coal, coal
production in Indonesia is highly relied upon by the international market.

Consumption is one of the factors in exports. In the past, people’s interest in coal
processing was minimal because they only got a small profit when compared to oil
and gas. However, nowadays people’s interest is increasing due to the rising price of
oil and gas, so people switch to coal because the price is relatively cheaper [20]. If
domestic consumption is minimal, the volume exported will be even more. Likewise, if
the level of domestic consumption is high, the volume exported will decrease, this will
not experience a drastic decline in Indonesia’s coal exports, because the government first
meets domestic needs before exports.

One of the most essential aspects in export is the exchange rate. The exchange
rate, according to Mankiw (2003), is the price determined in international commerce
transactions. Currency value is classified as nominal trade rate or actual exchange rate
[5]. When the rupiah exchange rate weakens, exports will increase because commodity
prices will get cheaper in the international market which triggers more importers from
outside Indonesia to buy these commodities.

Estabilished the preceding argument, researchers want to see if there is a link
between exchange rates for Indonesian coal production, Indonesian coal consumption,
and Indonesian coal exports. This research was studied under the title “ANALYSIS OF
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FACTORS AFFECTING THE VOLUME OF INDONESIAN COAL EXPORTS IN
1995–2020”.

2 Literature Review

2.1 Definition of Indonesian Coal Export Volume

Volume is the total production of export commodities in that country. Indonesia has the
advantage of specialization in coal, so Indonesia can produce more than average. To get
foreign exchange, Indonesian coal will be exported to countries that lack inmeeting their
coal needs [18]. In general, Indonesian exports are very good because they can bring in
foreign exchange for Indonesia, this is due to the fact that the majority of the increase
in export value lies in oil, wood, and mining products [19].

2.2 Definition of Coal Production to Indonesia’s Coal Export Volume

According to Heizer and Render (2014), production is an activity to create products
and services. In the process of creating products and services requires techniques to
process resources in order to provide optimal results. If the resources used in the process
of creating goods and services have good quality, the results will be optimal [6]. The
increase in production activities aims tomeet domestic needs and the rest can be exported,
with increased production pushing the quantity of export commodities even higher.
Considering that coal is a great opportunity to contribute to the government is working
to boost the national economy, and Indonesia is one of the world’s major exporters must
support coal production by providing supporting facilities for the mining sector in order
to create efficiency, so the amount of production has a positive influence on exports
[7]. According to previous research, in the long term the amount of production has a
substantial impact on exports. Similarly, the volume of output has a substantial impact
on exports in the short term [8].

2.3 Definition of Coal Consumption of Indonesia’s Coal Export Volume

According to Salvatore in Ariani (2014) suggests that consumption is an activity to
spend the value attached to an item or service that is used in daily activities that aim to
fulfill satisfaction [11]. People consume coal for daily activities, if people consume coal
beyond the limit it will have an impact on the level of coal shipments from Indonesia.
This is because the government will meet the needs of the domestic community first
before carrying out export activities.

2.4 Definition of Currency Exchange Rate Against Indonesian Coal Export
Volume

According to Latumaerissa (2015), the exchange rate has an understanding as the cost
of a foreign currency or the cost of a foreign currency in terms of domestic currency [9].
Exchange rates look at foreign exchange rates from another foreign exchange point of
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view, due to changing economic conditions, exchange rates can also change substantially.
A decrease in the value of foreign currency is usually called depreciation, while when the
value of foreign currency is rising, it is called appreciation. The equilibrium exchange
rate will change according to the level of demand and supply [10].

3 Data and Methods

Secondary data in the formof a time serieswas employed in this investigation from1995–
2020. Namely the Volume of Indonesian Coal Exports, Indonesian Coal Production,
Indonesian Coal Consumption, and Currency Exchange Rates. Data obtained from the
World Bank, BPS, UNCOMTRADE, BP.

This study uses an error correction model approach to avoid inaccurate regression
results. A spurious regression result is a regression result whose results look good but
are good because the variables have a trend, not because of a strong relationship. To
complete research with time series data using the ECM approach, is to use several test
sequences such as the following:

• Stationerity Test
Includes (1). Unit root test: Augmented Dickey-Fuller (ADF) type on the degree

level used in this test. The data is said to be stationary if the probability value is less
than alpha (α). (2) Integration degree test: A test that will change the data from non-
stationary to stationary using the Augmented Dickey-Fuller (ADF) test type at the
first degree level. If the probability value is smaller than alpha, the data is considered
to be stationary (α).

• Cointegration Test
Cointegration test tests the residual variable (et) if it is stationary or not, the data

can be said to have cointegration if the data being tested is stationary at the same
degree level, the residual value is stated to be stationary if the probability is less than
alpha (α).

• Estimate ECM

The form of the ECM E-G equation for short-term estimates is as follows:

�VEBt = β0 + β1�LogPBIt + β2�LogKBIt + β3�KURSt−λECTt−1

Description:

�VEBt : Changes in Indonesian Coal Export Volume.
�LogPBIt : Changes in Indonesia’s Coal Production.
�LogKBIt : Changes in Indonesia’s Coal Consumption.
�KURSt : Changes in Currency Exchange Rates.
λECTt-1 : Previous year’s residue.

The form of the ECM E-G equation for long-term estimation is as follows:

VEBt = β0 + β1LogPBIt + β2LogKBIt + β3KURSt + et
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Description:

VEB : Indonesian Coal Export Volume
PBI : Indonesian Coal Production
KBI : Indonesia’s Coal Consumption
KURS : Currency Exchange Rates
e : Error Term
β0 : Constant
β1…β3 : Independent Variable Regression Coefficient
t : year to t

• Classic Assumption Test

In this section, the researcher will test the classical assumptions on the regression
results. The classic that will be tested assumption is the multicollinearity test using the
VIF value as a reference. Then there is the jarque-fall normality test, this test is carried
out to see whether there are residuals that are normally distributed or not.

Then the Breusch-Godfrey autocorrelation to determine whether the model has auto-
correlation. That is by percieving the chi-square probability value. If the chi-square prob-
ability value is greater than alpha (α) then it is possible to assert that is ‘nt autocorrelation
in the model.

Furthermore, the heteroscedasticity test is used to assess if the model has het-
eroscedasticity. This may be noticed from the chi-square probability value; if the chi-
square probability value is larger than alpha (α), then themodel has no heteroscedasticity.

• Statistic Test

A simultaneous significance test (F test), a partial significance test (T test), and a
coefficient of determination test (R2)comprised the statistical test.

4 Result and Discussion

• Stationarity Test Results

Table 1. Unit Root Test Results (Degree Level)

Series: KURS, LOGKBI, LOGPBI, VEB

Intermediate ADF test results UNTITLED

Series Prob. Lag Max Lag Obs

KURS 0.4523 2 5 23

LOGKBI 0.1869 0 5 25

LOGPBI 0.1942 0 5 25

VEB 0.6369 1 5 24

Source: Eviews10 (processed)
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Table 2. Results of the Degree of Integration Test (First Degree)

Series: KURS, LOGKBI, LOGPBI, VEB

Intermediate ADF test results D(UNTITLED)

Series Prob. Lag Max Lag Obs

D(KURS) 0.0161 1 4 23

D(LOGKBI) 0.0002 0 4 24

D(LOGPBI) 0.0056 0 4 24

D(VEB) 0.0812 0 4 24

Source: Eviews10 (processed)

Table 1 demonstrates that at the level with the greatest alpha (α) of 10%, all variables
are not stationary. To stabilize all variables, a degree of integration test on the first degree
will be performed.

The results of the integration degree test on the first degree are shown in Table 2.
Using the maximum alpha (α) of 10%, the results reveal that all variables are stable at
the first degree.

• Cointegration Test Results

After doing the stationarity test and it is stated that all the variables are stationary at the
first degree, then the cointegration test is then carried out. To perform the cointegration
test, it is necessary to have residual data obtained from the simple regression results
of Ordinary Least Squares (OLS). After acquiring the residual data, the Augmented
Dickey-Fuller (ADF) test type is used to perform a unit root test utilizing degrees at the
level level. The null hypothesis (H0) says that the residual is not steady, as opposed to the
alternative hypothesis (Ha) says that the residual is stationary. It is known in Table 4 that
the residual probability value is less than alpha (α) 10% so that Ha is not rejected, and it
can be concluded that the residual is stationary at the levels so that there is cointegration

Table 3. OLS Results

Variable Coefficient Std. Error t-Statistic Prob.

C -88581378 45243902 -1.957863 0.0630

LOGPBI 2.50E + 08 25616431 9.775021 0.0000

LOGKBI -81829861 30052596 -2.722888 0.0124

KURS -9420.247 2502.809 -3.763870 0.0011

R-squared 0.980249

Prob(F-statistic) 0.000000

Durbin-Watson stat 1.123973

Source: Eviews10 (processed).
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Table 4. Unit root test results on residuals (e)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.037379 0.0450

Test critical values: 1% level -3.724070

5% level -2.986225

10% level -2.632604

*MacKinnon (1996) one-sided p-values.

Source: Eviews10 (processed).

between variables in the long term and can form a short-term Engle-Granger ECM
model.

• Engle-Granger ECM Estimation Results

ECM Engle-Granger has two requirements that must be satisfied in order to be
declared valid. The first condition is lambda (λ) is less than 0 but more than -1. The
second condition is that lambda (λ) is significant (Prob < α). Table 5 demonstrates that
the value of lambda (λ) is obtained from the variable res(-1). The first condition has
been fulfilled because lambda (λ) is -0.507, and the second condition has been fulfilled,
namely significant lambda with a probability of 0.005 less than alpha (α) 10%. So with
this the Engle-Granger ECM is declared valid, and the long-term effect is taken from
the simple regression results of Ordinary Least Squares (OLS) in Table 3.

• Classic Assumption Test Results

Table 6 is the result of the multicollinearity test by looking at the value in the
Centered VIF section. The null hypothesis (H0) there isn’t multicollinearity problem
in the model. The alternative hypothesis (Ha) there is a multicollinearity difficulty in the

Table 5. Engle-Granger. ECM Estimation Results

Variable Coefficient Std. Error t-Statistic Prob.

C -4097671. 5179775. -0.791090 0.4382

D(LOGPBI) 1.78E + 08 40042583 4.433033 0.0003

D(LOGKBI) -674776.8 26605459 -0.025362 0.9800

D(KURS) -4084.213 2742.002 -1.489500 0.1520

RES(-1) -0.507824 0.162349 -3.127979 0.0053

R-squared 0.659581

Prob(F-statistic) 0.000159

Durbin-Watson stat 1.448240

Source: Eviews10 (processed).
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Table 6. Multicollinearity Test

Variable Coefficient Variance Uncentered VIF Centered VIF

C 2.68E + 13 3.190258 NA

D(LOGPBI) 1.60E + 15 3.399190 1.344815

D(LOGKBI) 7.08E + 14 2.349954 1.371234

D(KURS) 7518577. 1.291615 1.072491

RES(-1) 0.026357 1.041013 1.040740

Source: Eviews10 (processed).

Table 7. Jarque-bera test.

0

1

2

3

4

5

6

-2.0e+07 -9999950 50.0000 1.0e+07 2.0e+07 3.0e+07 4.0e+07

Series: Residuals
Sample 1996 2020
Observations 25

Mean       5.09e-09
Median  -2228569.
Maximum  35900883
Minimum -22783660
Std. Dev.   13236628
Skewness   0.700179
Kurtosis   3.529911

Jarque-Bera  2.335218
Probability

Source: Eviews10 (processed)

Table 8. Breusch-Godfrey. Autocorrelation Test

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.036561 Prob. F(2,18) 0.3749

Obs*R-squared 2.581963 Prob. Chi-Square(2) 0.2750

Source: Eviews10 (processed).

Table 9. Heteroscedasticity Test

Heteroskedasticity Test: White

F-statistic 0.469234 Prob. F(14,10) 0.9049

Obs*R-squared 9.911831 Prob. Chi-Square(14) 0.7686

Scaled explained SS 8.024335 Prob. Chi-Square(14) 0.8881

Source: Eview s10 (processed)
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Table 10. Partial Validity Test of the Effect of Independent Variables (T Test)

Variabel Koef Prob

D(LOGPBI) 17751 0.0003

D(LOGKBI) -67477 0.9800

D(KURS) -4084.2 0.1520

LOGPBI 250401 0.0000

LOGKBI -818298 0.0124

KURS -9420.2 0.0011

Source: Eviews10 (processed).

model. Because all variables in Table 6 have a centered VIF value less than 10, the null
hypothesis (H0) is not rejected. As a result, there is no multicollinearity problem in the
model.

Table 7 is the result of the jarque-bera normality test. The null hypothesis (H0) says
normally distributed by residuals, the alternative hypothesis (Ha) says aren’t normally
distributed by residuals. The probability value in this test is 0.3111 which is greater
than alpha (α) 10% so that the null hypothesis (H0) is not rejectedThe residuals are then
assumed to be regularly distributed.

Table 8 is the result of the Breusch-Godfrey autocorrelation test. The null hypothesis
(H0) says that there isn’t autocorrelation in themodel, the alternative hypothesis (Ha) says
that there is autocorrelation in the model. The chi-square probability value in this test is
0.2750 which is greater than alpha (α) 10% in order to avoid rejecting the null hypothesis
(H0). As a result, it is possible to conclude that the model has no autocorrelation.

Table 9 is a heteroscedasticity test. The null hypothesis (H0) says that there isn’t
heteroscedasticity problem in the model, the alternative hypothesis (Ha) says that there
is a heteroscedasticity problem in the model. The chi-square probability value in this
test is 0.7686 which is greater than alpha (α) 10% so that the null hypothesis (H0) is
accepted. As a result, the model does not have a heteroscedasticity problem.

• Statistical Test Results

The null hypothesis (H0) in themodel existence test (F test) states that all independent
variables have no influence on the short-term dependent variable at the same time.
The alternative hypothesis (Ha) states that all independent factors impact the short-
term dependent variable at the same time. The Prob (F-statistic) value in Table 5 is
utilized in the F test, which is 0.0001, which is less than alpha (α) 10%, so that the
alternative hypothesis (Ha) is not rejected. As a result, the independent factors influence
the short-term dependent variable concurrently.

Furthermore, in the statistical test there is a partial effect validity test (t test) by
partially testing all variables as follows:

In Table 10. It is a combination of short-term and long-term variables, to find out
what variables have an effect, the likelihood value demonstrates this and then compared
with the largest alpha (α) value of 10%.
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In Table 10. The variable in the short term may be shown to be that is significant to
the volume of Indonesia’s coal exports is only the variable of Indonesian coal production.
While the variables in the long term are overall significant to the volume of Indonesia’s
coal exports.

To test the coefficient of determination (R2), use the R-squared value in Table 5. The
R-squared result is 0.659, indicating that the independent variables of Indonesian coal
production, consumption, and currency rates impact the dependent variable of Indonesian
coal export volume by 65.9%, with the remaining 34.1% influenced by factors outside
the model.

4.1 Discussion

According to the t-test, partially variable production is significant and has a positive
impact on the volume of short-term coal exports from Indonesia; variable coal production
in Indonesia has a coefficient value of 17751 with a linear-log dependence, which means
that each 1% increase in coal production in Indonesia increased the volume of short-term
coal exports 17751 tons. This is in line with research [12] which states that the results of
short-term estimates of coffee production variables have a good and considerable impact
on Indonesian coffee exports to the United States.

In the long term, Indonesia’s coal production variable is also significant and has
a positive impact with a coefficient value of 250401 with a lin-log relationship pat-
tern, which measure that every 1% escalation in Indonesian coal production will boost
Indonesia’s coal export volume by 250401 tons.

Indonesia’s coal consumption variable has a negative and insignificant The Indone-
sian coal consumption variable has a negative and considerable influence on the volume
of Indonesian coal exports in the short term with a coefficient value of -81829 with
a lin-log relationship pattern which means that every 1% increase in Indonesian coal
consumption it will reduce Indonesia’s coal export volume by 81829 tons. This research
same as [13] which states that per capita consumption has a negative and significant
effect on Indonesia’s net exports of fuel oil in 1991–2012.

The variable of currency exchange rates in the short term has a negative and insignif-
icant effect, this is in line with research [14] which states indicates the exchange rate had
a negative and small impact on the amount of Indonesian coffee exports from 2001 to
2011. However, in the long run, the currency exchange rate has a negative and substantial
influence, with a coefficient value of -9420 and a linear connection pattern, implying
that every dollar rise reduces the volume of Indonesian coal exports by 9420 tons.

5 Conclusion

In this study, the variables of Indonesian coal production, Indonesian coal consumption,
and the exchange rate on the amount of Indonesian coal exports have a long-term bal-
ancing connection from 1995 to 2020. By using the Engle-Granger ECM analysis, it
is shown that only Indonesia’s coal production variables are significant and affect the
volume of Indonesia’s coal exports in the short term. However, when viewed from the
long term, which is taken from the results of a simple Ordinary Least Square (OLS)
regression, then all variables are significant to the volume of Indonesia’s coal exports.
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