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ABSTRACT

The aim of this article is to examine the influence of energy production along with energy consumption and import on the budgetary requirement of the
energy in Indonesia. The time-series data has been extracted from the database of the World Bank along with trading economics database for budgetary
energy requirement from 1990 to 2015. The ARDL, Augmented Dickey-Fuller and Phillips—Perron test have been executed for hypotheses testing.
The findings revealed a positive association among energy production along with energy consumption and import and budgetary requirement of the
energy in Indonesia. These findings provide the guidelines to the regulation-making authorities that they should enhance their focus and development
policies that improve energy production and reduce the consumption and import of the energy that enhances the economic growth and make favorable
the balance of payment. This study is also provided the recommendation to the future researchers that they should improve their scope of research

by adding more countries in their analysis.
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1. INTRODUCTION

Currently, the energy resources of any country get the intention
of their regulatory along with budget-making authorities and
researchers due to its importance in the economic growth of
the country. The demand for energy resources has followed the
increasing trend in every state, irrespective of developed and
underdeveloped countries (Chen et al., 2019). In addition, these
growing demands are alarming for the budget-making authorities
and also enhance their attention to fulfill the energy demand of their
country by strengthening the budgetary requirement of the energy
in the country (Kerr et al., 2017). Moreover, this requirement could
be fulfilled by improving the production of energy along with
its imports and reduction of energy consumption in the country
(Gillard and Lock, 2017). Thus, the current study’s purpose is to
investigate the influence of energy production along with energy
consumption and import on the budgetary requirement of the

energy in Indonesia. The energy requirement can also influence
the price of the energy in the country, such as in Indonesia, the
prices of energy production fluctuated with the fluctuation in
the production of and requirement in the energy resources. The
following figures show that the cost of energy generation was 4600
IRD/kWh in July 2019 while just in 10 months a lot of fluctuation
has been observed in the cost of energy generation in Indonesia
such as in August and September it reduced to 4500 IRD/kWh
while in October, November and December it increase to the
4600 IRD/kWh. Moreover, in January 2020 it reached at peak
that is 4700 IRD/kWh while it reduced to again 4600 IRD/kWh in
February 2020. In addition, the cost of energy generation reduced
at the lowest level and reached 4000 IRD/kWh in March 2020.
However, the cost of energy production can get increase trend
and reached 4200 IRD/kWh in April 2020, 4400 IRD/kWh in
May 2020, and 4500 IRD/kWh in June 2020. These figures are
mentioned in Figure 1.
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Figure 1: Energy production cost in Indonesia

Figure 2: Producers’ price index of Indonesia
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Thus, the above figures show that the fluctuation in demand for the
energy requirement could fluctuate the cost of energy production
in the country. The increasing trend in demand for energy could
also increase the cost of energy generation in the country (Sakah
etal., 2017). Thus, the extensive focus of regulation and budgetary
making authorities is required to reduce the unproductive
consumption of energy resources in the country (Marifio et al.,
2019). Therefore, the present study also executed to capture the
focus of these authorities towards the energy consumption, energy,
production, energy import, and budgetary energy requirement of
the Indonesian economy.

The energy requirement and the cost of generation could also
influence the prices of other products that are directly associated
with energy production and consumption (Alsaleh and Abdul-
Rahim, 2019; Sperling and Ramaswami, 2018). The following
figures show that the fluctuation in the producers’ prices in
Indonesia. The statistics show that the producers’ price index was
102.63 in July 2019 while reducing energy cost; the producers’
price index was also reduced to 102.61 in August 2019. In addition,
producers’ price index was 102.23 in September 2019 while
reducing energy cost; the producers’ price index was also reduced
to 102.14 in October 2019. Moreover, producers’ price index was
102.40 in November 2019, while the increase in energy cost, the
producers’ price index also increased to 102.75 in December 2019.
Similarly, producers’ price index was 103.04 in January 2020,
while the increase in energy cost, the producers’ price index also
increased to 103.29 in February 2020. Likewise, producers’ price
index was 103.39 in March 2020, while an increase in energy
cost, the producers’ price index also increased to 103.47 in April
2020. However, producers’ price index was 103.37 in May 2020,
while the increase in energy cost, the producers’ price index also
increased to 103.54 in June 2020. These figures are highlighted
in Figure 2.

Hence, above both figures highlighted that if the energy
requirement of the country increases, the cost of energy also
increases that raises the price of the producers in the country, and
the country can face the inflation situation. A study conducted by
Del and Cerda (2017) who also examined that the increase in the
energy demand could also influence its cost and also enhance the
prices of other products in the country. Thus, the budgetary energy
requirement influences the cost of the energy that also influence
the price of other product in the country (Greco et al., 2017).
Therefore, high focus is required by the authorities regarding

the budgetary requirement that can be reduced by eliminating
the unproductive consumption of the energy resources in the
country along with reducing the import of the energy resources
and enhance the production level of the energy in the country
(Hagenaars et al., 2017). The importance of energy production and
its cost demands to investigate this area with several intervals, and
to fulfill this gap, the current study focus on energy consumption
and budgetary energy requirement. Hence, the foremost aim of
the existing study is to examine the role of energy production,
energy import and energy consumption on the budgetary energy
requirement of Indonesia.

2. LITERATURE REVIEW

This section provided the past literature about energy consumption,
energy import, energy production, and budgetary energy
requirement and their relationships with them. The budgetary
requirement of the energy in any country depends upon the
consumption of the energy in the country (Chen et al., 2018). In
addition, as far as the consumption of the energy increases in the
country, the budgetary requirement of the energy also increases and
vice versa (Afanas’ev et al., 2017). The focus on the budget about
the energy requirement always depends upon the consumption
of the energy in the country. A study conducted by Wiseman and
Alexander (2017) who conducted the study on the consumption
on energy and carbon budget target and indicated that high the
use of energy in the country could lead the high budgetary energy
and carbon requirement of the country. Moreover, a positive
linkage has been exposed by the past studies among the budgetary
energy requirement and consumption of energy resources in the
country (Yu et al., 2018). In addition, high consumption of energy
resources leads to high economic growth (Nawaz et al., 2019),
but the unproductive use of energy sources could lead to the high
production cost in the country and could face the inflation situation
by the state.

Energy consumption has played an essential role in the economic
growth of the country, but too much usage of the energy
resources could enhance the product prices along with inflation
and environmental degradation situation in the country (Sinha
et al., 2017). The cost of energy production depends upon its
consumption as much as the consumption of the energy increases
the cost and budgetary energy requirement also increases and vice
versa. Similarly, a study executed by Nguyen and Kakinaka (2019)
on renewable energy consumption and exposed that the use of
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energy resources enhances its next year’s budgetary requirement
that may also increase the cost of production that ultimately
affected the prices of the commodities along with inflation
situation in the country. Likewise, the growth in the consumption
of renewable energy in the country, the requirement of the energy
in the budget will also increase that may lead the economy towards
high inflation (De Lauretis et al., 2017). Thus, the foremost aim of
the existing study is to examine the role of energy consumption
on the budgetary energy requirement of Indonesia.

Energy production has played a vital role in the growth of the
economy of the country, but the too much production of the
energy resources could enhance the commodity prices along with
environmental degradation in the country (Das et al., 2019). In
addition, the high production of energy resources leads the country
towards the high growth of the economy, but the unproductive
production of energy sources could lead towards the high
commodity cost and could face the inflation by the country. The
emphasis on the budget regarding the energy requirement depends
upon the production ability of the energy in the country. Moreover,
a positive nexus has been observed among the budgetary energy
requirement and production of energy resources in the country
(Jamshidi et al., 2017). A study conducted by Akkarawatkhoosith
et al. (2019) on the production of energy and indicated that high
the production of energy in the country could lead towards the
high budgetary energy requirement of the country.

The budgetary requirement of the energy depends upon the
production of the energy in the country. In addition, as far as
the energy production increases in the country, the budgetary
requirement of the energy could also increases and vice versa.
Similarly, a study executed by Yang et al. (2020) on energy
requirement and found that the production of energy resources
enhance its budgetary requirement that may also increase
the production cost and also affected the commodities prices
along with high inflation in the country. The quantity of energy
production depends upon its consumption as much as the
consumption of the energy increases the cost and production along
with budgetary energy requirement also increases and vice versa.
Likewise, the growth in the production of renewable energy, the
requirement of the energy in the budget, will also increase that
may lead the economy towards high inflation. Thus, the prime aim
of the current study is to investigate the role of energy production
on the budgetary energy requirement of Indonesia.

The import of energy resources has an essential role in the
economic growth of the country, but the too much import of the
energy resources could enhance the product prices along with
inflation in the country (Anwar, 2016). Similarly, the growth in the
import of energy in the country, the requirement of the energy in
the budget will also increase that may lead the economy towards
high inflation (Shao et al., 2019). Thus, the foremost aim of the
existing study is to examine the role of energy consumption on
the budgetary energy requirement of Indonesia.

The budgetary energy requirement depends upon the energy import
in the country. The focus on the budgetary energy requirement
always relies on the import of energy in the country (Bulut and

Muratoglu, 2018). A study conducted by Wang et al. (2018)
found that high the import of energy could lead to the high
budgetary energy of the country. Moreover, a positive, along
with significant association, has been found among the budgetary
energy requirement and import of energy resources in the country
(Glynn etal., 2017). In addition, as far as the import of the energy
increases in the country, the budgetary requirement of the energy
also increases, and vice versa. In addition, the high import of
energy resources leads to the high economic growth, but the
unproductive use and import of energy sources could lead to
the high production cost and also could face the inflation by the
country. There is positive association has been found by the past
literature among the energy requirement and the energy import of
the country. Therefore, the present study aims to explore the role of
energy import on the budgetary energy requirement of Indonesia.

3. RESEARCH METHODOLOGY

The aim connected with the current article is to investigate the role
of energy production, energy consumption, and energy import on
the budgetary requirement of the energy in Indonesia. The time-
series data has been extracted from the database of the World
Bank along with trading economics database for budgetary energy
requirement from 1990 to 2015. The data includes the budgetary
energy requirement that is measured as the requirement of energy in
the annual budget in kWh and extracted from the trading economics
database. In addition, energy production is measured as energy
production in a year in kWh, while energy consumption is measured
as energy usage (percentage of goods produce), and energy import
is measured as the import of energy as a percentage of energy usage.
Finally, a control variable has been used named as inflation and
measured as the consumer price (annual percentage). The variables,
along with their measurements, are as follow in Table 1.

The ARDL approach has been executed for hypotheses testing.
ARDL model has some advantages, such as its works efficiently,
even in small sample sizes (Meo et al., 2018). “The ARDL model
is equally efficient for the variables that are stationary at the level I
(0) or first difference I (1) or even fractionally integrated” (Fareed
etal., 2018). Thus, the present study employed the ARDL approach
due to its ability to investigate the short-run along with long-run
relationships among variables. The current research has developed
the equation as follow:

Table 1: Variables with measurements

S# Variables Measurement Sources

01 Budgetary The requirement of Trading
Requirement energy in the annual Economics
of Energy budget in kWh Database

02 Energy Energy produce in a World Bank

Production year in kWh Database

03 Energy Usage Energy usage in a World Bank
year (percentage of Database
goods produce)

04 Energy Import Import of energy World Bank
(percentage of Database
energy usage)

05 Inflation Consumer price World Bank
(annual percentage) Database
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LNBER, =a, + B,LNEP. + B,EC, + B,EI +B,INF, +e, (1)

Where

¢t = time period

BER = Budgetary Energy Requirement
EP = Energy Production

EC = Energy Consumption

EI = Energy Import

INF = Inflation

In addition, the ARDL cointegrating model is as follows:

ALNBER, = a, + Y S,ALNBER, | +) 8,ALNEF,_,
+> O,AEC, , + > 5,AEI,_ +Y 6. AINF, , + ¢ LNBER, ,
+@,LNEF , +;EC, +@,El,_, +@,INF, | +¢, )

In Equation (2) 3,, 8,, 8,, 8,, and §, are show coefficients related
to the short-term relationships with the summation signs, however
O 5 05 0,, 0, and € are the coefficients about the long-term
relationships and Gaussian white noise term, respectively. While
in the next step, the current study estimated the error correction
model:

ALNBER, =a, + Y S,ALNBER, |+ ¢,ALNEP,_,
+Y WAEC,  +Y 0,AEl,_ + > Y.AINF, +SECM, +v, (3)

4. FINDINGS

The present study has tested the stationarity of understudy
variables before investigating the dynamic association between
energy production, energy consumption, energy import, inflation,
and budgetary energy requirement. Moreover, the ARDL model is
considered as a flexible co-integrating approach because it only can
be executed when all understudy variables are stationary at 1(0)
or 1(1) or the mixture of 1(0) and 1(1). Nevertheless, the ARDL
cannot be executed in the case of 1(2), which is the limitation
of the ARDL approach (Ibrahim, 2015). Therefore, to check the
stationarity of the variables, PP and ADF unit root test has been
executed by the study. The results related to the unit root tests
are mentioned in Table 2. The findings indicated that none of the
understudy variables is I (2). Hence, the current study can proceed
to the ARDL approach.

The second estimation that is conducted by the current study is the
ARDL bound testing, the results of F-test are presented in Table 3.
The figures highlighted that the calculated F-test exceeds the upper
bounds’ critical value at 5% and 10% level of significant. Thus,

Table 2: Unit root test

Augmented Dickey-Fuller Test (ADF)

1(0) -2.152 —0.486 —1.494 —1.254 —-1.625
1(1) -3.995 —7.621 —4.124 —4.123 —5.954
Phillips—Perron Test (PP)

1(0) —2.412 -0.413 -2.321 —1.154 -1.725
1(1) -4.912 —8.145 —4.569 —4.458 —5.145

co-integration between the variables is confirmed. These figures
are mentioned in Table 3.

The third estimation that is conducted by the current study is
the ARDL, and the results show the short-run linkage among
the variables. The estimation shows that the short-run, positive,
along with significant association among the energy production,
energy consumption, inflation, and budgetary requirement of
energy because the beta has a positive sign. At the same time, the
t-statistics are larger than 1.64, and probability values are <0.05.
However, insignificant and negative linkage among the energy
import and budgetary requirement of energy because the beta
has a positive sign while the t-statistics are smaller than 1.64 and
probability values are larger than 0.05. These links are shown in
Table 4.

The results also show the long-run linkage among the variables.
The estimation shows that long-run, positive, along with significant
association among the energy consumption, inflation, and
budgetary requirement of energy because the beta has positive
sign while the t-statistics are larger than 1.64 and probability
values are <0.05. However, insignificant and positive linkage
among the energy production and budgetary requirement of energy,
while insignificant and negative linkage with energy import, and
budgetary requirement of energy because the beta has negative sign
while the t-statistics are smaller than 1.64 and probability values
are larger than 0.05. These links are shown in Table 5.

5. DISCUSSIONS AND IMPLICATIONS

The findings revealed a positive association among energy
production along with energy consumption and import and

Table 3: ARDL bound test

(0)  I(1)

LNBER/(LNEP,  5.120 4 1% 44 572
EC, EL INF)

5% 347 457

10% 3.03  4.06

Table 4: Short-run coefficients

D(LNEP) 0.555895 0.273246 2.034413 0.0646
D(EC) 3.664565 1.025358 3.573936 0.0038
D(EI) —126.257830 77.385978  —1.631534 0.1287
D(INF) 0.733537 0.206316 3.555411 0.0040
ECM(-1) —0.581288 0.217867 —2.668091 0.0205

Table 5: Long-run coefficients

D(LNEP) 0.956315 0.664893 1.438299 0.1759
D(EC) 6.304212 2.305644 2.734252 0.0181
D(EID) —217.203453  190.717768 —1.138874  0.2770
D(INF) 1.261915 0.370850 3.402762 0.0052
C 396.388392  355.923351  1.113690 0.2872
@TREND 0.502763 0.351509 1.430300 0.1781
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budgetary requirement of the energy in Indonesia. These
results are matched with the findings of Mohammadi and Omid
(2010), who also found a positive association among the energy
production and budgetary requirement of the energy. In addition,
a study by Barbosa et al. (2015) conducted a study on the energy
requirement and exposed that energy requirement depends
upon the energy consumption of the country. These outputs
are the same as the findings of the current study. Moreover,
the ongoing study findings are similar to Heinonen and Junnila
(2014), who also examined that the energy consumption of any
country could increase the budgetary energy requirement of
that country. Similarly, a study by Wiedenhofer et al. (2013)
conducted on energy consumption and requirement and found
a positive association between energy requirement and energy
consumption. These outcomes are the same as the output of
the present study. In addition, the high production of energy
resources leads the country towards the high growth of the
economy, but the unproductive production of energy sources
could lead towards the high commodity cost and could face the
inflation by the country. The emphasis on the budget regarding
the energy requirement depends upon the production ability
of the energy in the country. Moreover, a positive nexus has
been observed among the budgetary energy requirement and
production of energy resources in the country.

6. CONCLUSION

Thus, the ongoing study concluded that Indonesia has a
high budgetary requirement due to its high consumption and
production on energy in the country that is the reason for high
economic growth in the country. They have paid less intention
to the import of the energy due to the high production of energy
levels in the country that fulfills the high budgetary requirement.
These findings provide the guidelines to the regulation-
making authorities that they should enhance their focus and
development policies that improve energy production and reduce
the consumption and import of the energy that enhances the
economic growth and make favorable the balance of payment.
This study is also provided the recommendation to the future
researchers that they should improve their scope of the study by
adding more countries in their analysis. In addition, this study
has taken the data from 1990 to 2015 and suggested that future
studies should also expand their scope by adding more time
frames in the studies.
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