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Abstract

The purpose of this study was to analyze the influence of electricity consumption, investment,
and school enrollment on economic growth of Indonesia from 1984-2018. Electricity is used by society
in every activity including production and consumption. This study used ARDL-ECM method. Based on
the estimation results, all variables were stationary at the first difference. Based on the empirical findings,
the appropriate ARDL model was ARDL (1, 2, 1, 1). In the long run, investment had a positive influence
on economic growth and school enrollment had a negative influence on economic growth. Meanwhile, in
the long run, electricity consumption is insignificant to the economic performance of Indonesia during the
study period. However, in the short run, there was only investment had a significant and positive impact
on economic growth in Indonesia. School enrollment and electricity consumption had no significant
influence on economic growth. Speed of adjustment (ECT (-1)) had a significant influence on GDP. With
the Qusum and QusumQ tests, the model showed feasible stability. Therefore, more vigorous electricity
policies should be implemented for supporting economic growth.
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Abstrak

Tujuan utama dari penelitian ini adalah menganalisis pengaruh konsumsi listrik, investasi, dan school
enrollment terhadap pertumbuhan ekonomi Indonesia periode 1984-2018. Listrik dipergunakan oleh masyarakat
dalam setiap aktivitas baik produksi dan konsumsi. Metode penelitian yang digunakan adalah ARDL-ECM.
Berdasarkan hasil estimasi terbukti bahwa semua variabel penelitian stasioner pada the first difference. Temuan
empiris menunjukkan bahwa model ARDL yang tepat adalah ARDL (1, 2, 1, 1). Dalam jangka panjang, pertumbuhan
ekonomi Indonesia terbukti secara positif dipengaruhi oleh investasi, sedangkan konsumsi listrik terbukti tidak
signifikan. Dalam jangka pendek, terbukti hanya investasi berpengaruh positif terhadap pertumbuhan ekonomi,
school enrolment dan konsumsi listrik terbukti tidak signifikan memengaruhi pertumbuhan ekonomi. Speed of
adjustment (ECT (-1)) berpengaruh signifikan terhadap GDP. Dengan uji Qusum dan QusumQ terbukti bahwa
model memiliki stabilitas yang layak. Dengan demikian, dibutuhkan kesadaran pengelolaan energi listrik secara
bijaksana dan pentingnya sinergi antar-stakeholder (pemangku kepentingan) untuk penguatan institusi dalam
pengelolaan energi listrik untuk kelestarian energi di Indonesia.

Kata kunci: konsumsi listrik, investasi, ARDL-ECM, GDP
JEL Classification: 0400, 0430, E100

INTRODUCTION

Electricity is the main infrastructure to facilitate
community activities to be more efficient so that

energy in production, electricity is used by all
sectors of industry. Furthermore, Shengfeng et

they can increase economic growth (Adom, 2011;
Ibrahiem, 2015; Sarkodie & Adams, 2020a).
Modern human life is facilitated by advances
in technology and infrastructure. Ateba et al.,
(2019) stated that high electricity demand occurs
in industrialization because it is used as the main

al. (2013) stated that electricity consumption
is not only as a production factor in economic
development, but also as an indicator of successful
development and socio-economic progress. The
use of energy efficiently, cheaply, and in an
environmentally friendly manner can encourage
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development in cities to villages, encourage
equitable distribution of development results,
and encourage electricity consumption from the
household level, as well as encourage production
(He, 2020; Coester, Hofkes, & Papyrakis, 2020).
Ibrahiem (2015); Sarkodie & Adams (2020b)
stated that the availability of electricity as a
resource has a broad impact on production, trade,
schools, hospitals, and creates improvements in
public services. Industrialization requires a power
supply. Based on research findings in various
countries, there is a positive impact of electrical
energy in driving the economy. According to
Neo-Classical economists, energy can be a
stimulus to the economic growth, especially in
the manufacturing and industrial sectors (Saudi
et al., 2019). According to Mahfoudh and Amar
(2015); and Adams et al. (2020), the development
of electrical energy can stimulate the African
economy. On the other hand, a shortage of
electricity supply causes an economic slowdown.
Thus, obstruction of electricity supply can
cause losses to the industrial sector. Community
activities become more effective with electrical
energy, especially in developing countries like
Indonesia.

The distribution of electricity in Indonesia
for both the household and industrial sectors
continues to increase as shown in Table 1.

Table 1. GDP and Energy Indicator

Electricity as a basic social need and its
relationship with economic activity is a special
discussion for researchers. Based on a study
by Hdom & Fuinhas (2020), the use of power
plants had a positive and negative influence on
the Brazilian economic conditions. He (2020)
explored the causal relationship between electricity
consumption and economic performance using
ARDL and Johansen Test which showed a long-
run balance between electricity consumption and
economic performance in Guangdong, China.
Saudi et al. (2019) with the ARDL method
in Indonesia found that renewable and non-
renewable power plants were able to significantly
boost the economy. In Africa, Sarkodie & Adams
(2020b) found that income inequality causes
differences in electricity consumption due to the
difficulty of accessing electricity for low-income
communities. Ibrahiem (2015) analyzed the
relationship between renewable electricity
consumption, investment, and economic growth
with ARDL model which found that electricity
consumption and investment had a positive
influence on economic growth in the long run
in Egypt.

In Indonesia, electricity demand continues
to increase along with the growth of national
development. Based on BPS data (2020), there
was an increase in electricity distribution from

Unit 2013 2014 2015 2016 2017 2018 2019
GDP at 2010
ConstantPrice  Trillion Rupiah 8,156 8,565 8,983 9,435 9,913 10,425 10,949
GDP Nominal  Trillion Rupiah 9,546 10,570 11,526 12,407 13,590 14,838 15,834
GDP Nominal Thousand Rupiah 32,464 41,916 45,120 47,957 51,891 55,990 59,065
per Capita
Population Thousand 248,818 252,165 255,462 258,705 261,891 265,015 268,075
Number of Thousand 63,938 64,767 65,582 66,385 67,173 67,945 68,701
Households
Primary Thousand BOE 1,221,019 1,241,900 1,209,659 1,366,007 1,335,037 1,464,680 1,559,295
Energy Supply
Primary
Energy Supply BOE / capita 491 4.92 4.74 5.28 5.10 5.53 5.82
per Capita
Final Energy
Consumption ~ Thousand BOE 747,855 761,386 759,624 738,080 771,509 871,345 945,867
Final Energy
Consumption BOE / capita 3.01 3.02 2.97 2.85 2.95 3.29 3.53
per Capita

Source : Ministry of Energy and Mineral Resources, 2019
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2012-2018. McNeil, Karali, & Letschert (2019)
explained that the demand for electricity in
Indonesia would continue to increase along
with the increase in industrialization. The use of
electricity as an important instrument in public
activities indicates the progress of electricity
network development and effort to equalize
electricity distribution in Indonesia. Improving
electricity services lead to community socio-
economic development (Siyaranamual, Amalia,
Yusuf, & Alisjahbana, 2020). From year to year,
there are additional power plants and electricity
supplies to all over Indonesia so it can overcome
gaps between regions and create public welfare.
McNeil, Karali, & Letschert (2019) explained
that from 2010 to 2015 the electrification rate
in Indonesia experienced a significant increase.
However, the electrification rate varies widely
between provinces, where the western part of
Indonesia has a higher electrification rate than the
eastern part. However, electricity consumption in
Indonesia is still relatively low compared to other
countries. Based on the Ministry of Energy and
Mineral Resources (2019) electricity consumption
in Indonesia was lower than Malaysia, India, and
Thailand. Therefore, it is necessary to carry out
a study investigating to what extent electricity
boosts Indonesia’s economic performance.
The objectives of this research are to estimate
and analyze the role of electricity consumption
on economic performance of Indonesia from
1984-2018. The main contribution of this study to
econometric modeling in long-run and short-run
analysis and policy implications for improving the
management of electricity resources in Indonesia.

LITERATURE REVIEW

According to the neoclassical theory, energy is
one of the supporting forces of economic growth
(Heidari et al., 2013). Sarkodie & Adams (2020a)
described the importance of electrical energy in
production activities to reduce transaction costs,
encourage increased output, promote income
distribution, and encourage the use of electricity
for the poor. Ateba et al. (2019) explained that
advanced economic development is characterized
by adequate consumption of energy, technology
and infrastructure. Some studies described the
importance of electricity as a vital component
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in development. However, at the same time it
is also a challenge in use of friendly energy for
environmental sustainability. Several issues on
the relationship between electricity consumption
and economic growth showed the important
implications in environmental sustainability
issues. To increase the efficiency of electricity
consumption, especially from fossil fuels, it is
necessary to implement a low energy policy in
order to reduce environmental degradation (He,
2020).

The theory of economic growth by Solow
(1956) can systematically explain the role of
technology in output formation as follows:

Y (£) = K@=(A®LE)™ (1)

Y denotes real output, K denotes the stock
of physical capital, L denotes labor, and 4
denotes technology proxy for efficiency in
production. Mahfoudh & Ben Amar (2015)
explain that 4 (z) reflects the advancement of
technology which is in this case electricity
consumption which can be used as a key
factor in capital formation. Mankiw et al.
(1992) elaborate that L and 4 can grow
exogenously at the levels of n and g, if:

L(t) = L(0)e™, Q)

Alt) = A(0)es® 3)

The performance of 4 and L will achieve
effectiveness at:
k(t) =sy(t) —(n+ g + &)klt)
=sk(t)*—(n+g + 8)k(t)

&4 is depreciation, s is investment, & is capital
per labor where k = K/AL, so that they will result
in y = Y/AL which is effective output per labor.
Economic conditions still allow for the occurrence
of long-term balance, therefore the above equation
beco~~- 1

k¥f=[s/in+g+81-=a

By substituting the equation (5) with
production function, long-term balance per capita
will be obtained with the assumptions from Solow
(1956) about the importance of affixing savings
and population factors. The formula of production
function in the long term (6) is shown in the (see
appendix 1).

Empirically, Fei & Rasiah (2014) found
that in Canada, Norway, Ecuador, and South
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Affica, electricity is a key variable in economic
growth. Adom (2011) confirmed the causality
between electricity consumption and economic
output in Ghana during 1971-2008 by applying
the Toda method and Yomamoto Granger
Causality test. Using the Johansen Cointegration
test and the Granger Causality test, Pandey &
Rastogi (2019) examined the interrelationship
of electricity consumption and economic growth
to environmental degradation in India and found
the short-run causality of electricity consumption,
economic growth, and CO, emissions. Yan et al.
(2018) proved that China’s fast-paced economy
relies heavily on electricity supply. In addition,
Shengfeng et al. (2013) tested the short and
long run causal relationship between electricity
consumption and real GDP with the VECM
method which found the long run relationship
between real GDP and electricity consumption,
as well as the direct causal relationship between
electricity consumption and economic growth
both in the short and long run in China.

RESEARCH METHOD

The utilization of electric energy in supporting
economic performance is an interesting issue. The
purpose of this study was to estimate the role of
electricity consumption on economic performance
of Indonesia from 1984-2018. The dependent
variable was GDP while the independent variables
were electricity consumption, investment ratio,
and school enrollment. The independent variables
reflected the importance of human capital
supporting resources in economic development.
Production requires inputs in the form of capital
(K), labor (L), and productive energy (S)
(Pokrovski (2003).

Table 2. Description of Variables

This study used ARDL-ECM method
(Autoregressive Distributed - Lag Error Correction
Model) developed by Pesaran & Shin (1995).
This study used the modified model by Ibrahiem
(2015). The model modification aimed to examine
the long and short-run relationship between
electricity consumption, investment, and school
enrollment on economic growth in Indonesia.
This model can change the static theory to be
dynamic through an autoregressive model and a
lag distribution model where time is also taken
into account so that the lag period will be known
(Gujarati, 2003). Based on Pesaran et al. (2001),
the formula is as follows:

"
AGDP, = & + ByGDP,_y + B2l NVi_y + B3SCH.—y + BsELCoy +Z b; AGDP,_,
i=1

+Z c,-mNV,_1+Z d,-ASCH,_1+Z €; AELC,_,
i=1 =1 =1

B, B, B; and B, coeflicients showed long-run
relationship. GDP was transformed into a natural
logarithm as a proxy for economic growth. /INV
showed investment in Indonesia, SCH showed
school enrollment as a variable for education
level and ELC for electricity consumption. The H
hypothesis showed no cointegration relationship
between electricity consumption, investment, and
school enrollment on economic growth, while
H, showed cointegration relationship between
variables in the study. In the next stage, the short
run coefficients were tested using error correction
model (ECM):

AGDP, = o +Z ¥, AGDP,_ l+Z

+yECT, 1t & .

Data/Variable

Definition of Operational Variable

Data Source

GDP (constant USD 2000)

The economic gross value of all population, plus taxes, and minus The World Bank

subsidies. GDP is transformed into a natural logarithm.

Investment ratio (% of GDP)

Gross capital formation, which consists of spending on adding

The World Bank

assets and increasing inventories in the economy.

School enrollment, primary (%  Ratio of total population with basic education,

gross)
Electricity consumption (kWh
per capita)

Total electricity and heat generation production, excluding
transmission, distribution and transformers.

The World Bank

The World Bank

Source : The World Bank, 2020
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RESULT AND DISCUSSION

In the first stage, the data stationary was tested. The
stationarity test was carried out to confirm that all
variables were not in [ (2). Based on Augmented
Dickey-Fuller test and Phillips-Perron test, GDP
was stationary at 1st differences, electricity
consumption was stationary at 1st differences,
investment was stationary at 1st differences,
and school enrollment was stationary at first
difference. The detailed results of Augmented
Dickey-Fuller test and Phillips-Perron test can
be seen in the table 3.

After carrying out unit root test, estimation
of optimal lag for ARDL was carried out. Based
on the estimation results, the best estimation
was ARDL (1, 2, 1, 1). The ARDL method can
be used for short-term and long-term analysis
with relevant estimators. Based on ARDL
estimation, lagged 1 of GDP had no significant

Table 3. Results of Unit Root Tests
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influence on economic growth during the study
period. Investment had a significant and positive
influence on GDP, but its lagged 1 of investment
had negative influence on GDP and lagged 2
of investment had positive influence on GDP.
Surprisingly, school enrollment had no influence
on economic performance, lagged 1 of school
enrollment had negative influence on GDP. The
electric power consumption and its lagged 1
had no significant effect on GDP. The ARDL
estimation results can be seen in table 4.

To ensure the coefficient stability, ARDL
Bound Test was carried out. If F-statistic is greater
than I(1), there is cointegration between variables.
So, ECM (error correction model) can be used in
long-run analysis. Based on Bound test, F statistic
value (8.8994) was higher than I(1) bound, then
the model had cointegration. The results of Bound
test can be seen in table 5.

Variables Augmented Dickey-Fuller Phillips-Perron
Level 1% Difference Level 1% Difference
InGDP -0.1317 -4.4256 -0.0192 -10.6722
(0.9630) (0.0001) *** (0.9498) (0.0000) ***
INV -1.1531 -4.6608 -1.4212 -4.6608
(0.6829) (0.0007) *** (0.5604) (0.0007) ***
SCH -1.9764 -6.4307 -2.0742 -6.3938
(0.2953) (0.0000) *** (0.2557) (0.0000) ***
ELC 5.5789 -3.4200 6.1588 -3.4060
(1.0000) (0.0173) ** (1.0000) (0.0179) **

Source: Secondary data (processed)

Note: *** ** and * are significant levels of 1%, 5% and 10%, respectively.

Table 4. ARDL Estimation (1, 2, 1, 1)

Table 5. ARDL Bound Test

Variables Coefficient T-Statistic Std. Error Test Statistic Value K
LOGY (-1) -0.0157 -0.0965 0.1629 .
INV 0.1679 3.0572%+% 0.0549 F-statistic 8.8994
INV (-1) -0.2456 -3.0643%** 0.0801 »
INV (-2) 0.1667 3.1096%* 0.0536 Critical Value Bounds
SCH 0.0541 0.5952 0.0908 Significance 10 Bound 11 Bound
SCH (-1) -0.1772 -2.0564* 0.0862 10% 2.37 32
ELC -0.0059 -0.8657 0.0069 50, 279 467
ELC (-1) 0.0060 0.8366 0.0072

0,
C 50.2047 54731 %% 9.1730 2.50% 3.15 4.08
Adj. R-square 0.6381 1% 3.65 4.66
F-statistic 7.6132 Source: Secondary data (processed)
Prob(F-statistic) 0.0000

Source: Secondary data (processed)

Note: the lag optimal of ARDL is ARDL (1, 2,2, 1)

Note: *** ** and * are significant levels of 1%, 5% and 10%, respectively.
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In general, the long-run economic growth
of Indonesia was influenced by investment and
school enrollment. The long-run estimation
results showed that electricity consumption had
no significant influence on GDP. This showed
due to less than optimal use of electricity and
not distributed well. Investment had a positive
influence on economic performance. Education
quality variables, namely school enrollment had
a significant and negative influence on economic
growth of Indonesia from 1984-2018. The findings
of this study are interesting. It is evident that in
the long term, electricity consumption can not
contribute to the acceleration of national income
in accordance with the theoretical framework and
previous empirical studies. The largest electricity
consumption in Indonesia is dominated by the
household sector in 2012-2015 (BPS, 2020). The
use of electricity are very broad for the household,
health, education, and government sectors.
Apart from being a source of energy, electricity
is said to support daily activities of Indonesian
people both for production and consumption.
Development requires equal distribution of

electricity. Therefore, electricity equalization
policies, such as electricity for villages, is very
much needed. Economical and efficient use
of electricity also needs to be encouraged and
campaigned.

Ali et al. (2020) studied whether the
relationship between electricity consumption
and economic growth in Nigeria was supported
by electricity consumption or showed a causal
relationship between electricity consumption and
economic growth. Ibrahiem (2015) analyzed the
influence of renewable electricity consumption
and foreign direct investment on economic
growth in Egypt which found that there was
a long-run relationship between variables, as
well as electricity use and investment had a
positive influence on the economic growth of
Egypt. In China, He (2020) found that electricity
consumption, urbanization, and metropolitan
economic performance are cointegrated. Saudi
et al. (2019) found that renewable and non-
renewable electricity consumption is a key factor
in Indonesia’s economic growth.

Table 6. Estimated Long-run Coefficient Using ARDL Model

Variables Coefficient Std. Error t-Statistic P-value
Constant 49.4274 54119 9.1331 0.0000%**
NV 0.0877 0.0306 2.8624 0.0091***
SCH -0.1213 0.0486 -2.4975 0.0205%**
ELC 7.9700 0.0008 0.0979 0.9229

Source: Secondary data (processed)

Note: *** ** and * are significant levels of 1%, 5% and 10%, respectively.

Table 7. Estimated Short-run Coefficient Using ARDL-ECM Model

Variables Coefficient Std. Error T-Statistic P-value

C 0.3210 0.2584 1.2424 0.2261
ECT (-1) -1.2878 0.3209 -4.0122 0.0005***
D (INV) 0.1439 0.0687 2.0948 0.0469%*
D (SCH) 0.0398 0.1118 0.3557 0.7251

D (ELC) -0.0082 0.0069 -1.1891 0.2460
Adj. R-square 0.3496

F-statistic 4.7629

Prob(F-statistic) ~ 0.0057

Observations 29

Source: Secondary data (processed)
Note: *** ** and * denote significant level at 1%, 5% and 10%, respectively.
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Figure 1. Cusum & CusumQ

Based on ARDL-ECM model, ECT (-1)
showed a negative and significant speed of
adjustment which means the ECM model was
valid and had significant influence in long-run
and short-run. Adj. R-square of 0.3496 showed the
coefficient of determination of the model. Based
on the short run estimation results, investment
had a significant influence on economic growth.
Changes in electricity consumption had no
influence on GDP in short-run. This means the
right policy on electricity consumption is really
needed according to help economic activity.
School enrollment had no influence on economic
growth in Indonesia. This condition is caused by
the inequality of education in Indonesia.

The ECT coefficient was 1.2878 which means
the difference between GDP and its equilibrium
value will be adjusted within 1 year. This is in line
with a study by Saudi et al. (2019) which showed
a significant relationship in short run between
electricity consumption and economic growth of
Indonesia. In Ghana, Adom (2011) found a causal
relationship between electricity consumption and
economic growth. A robustness test was used to
ensure the stability of the selection and use of the
model. Based on the Cusum Test, the model was
stable from 1992 to 2018. Based on the CusumQ
test, the model was stable from 1992 to 2018.

CONCLUSION AND
RECOMMENDATION

Nowadays, modern human life is supported by
electricity and other technological advances.
All human activities cannot be separated from
electricity from household to industrial level.

Based on the results, surprisingly there was no
significant influence of electricity consumption on
economic performance of Indonesia in long-run
and short-run. This is due to the electricity usage
is not optimal and electricity distribution problem.
The results also indicated that investment had a
positive influence on economic performance of
Indonesia in long-run and short-run. However,
school enrollment had a negative influence
on economic growth of Indonesia in long-run
and the school enrollment had no influence on
economic growth in short-run. Therefore, the
recommended policies are 1) Indonesia should
enhance improvments to the competence of
electricity production, 2) intensify electricity
distribution throughout Indonesia because
there are still many areas in Indonesia that do
not have electricity, 3) electricity production
policy in accordance with demand-supply, and
4) improvement of the education sector and
promotion of foreign investment to boost the
national economy. The government also needs to
prioritize investment in the electric energy source
industry as the main public facility in order to
create an even distribution of lighting that can be
enjoyed by Indonesians at affordable prices. The
limitation is electricity usage data.

REFERENCES

Adom, P. K. (2011). Electricity Consumption-
Economic Growth Nexus: The Ghanaian

Case. International Journal of Energy
Economics and Policy, 1(1), 18-31.

Jurnal Ekonomi dan Pembangunan Vol. 30 No. 1 Tahun 2022, him. 47-55 |

53



Does electricity consumption influence economic growth in Indonesia?

Ali, H. S., Nathaniel, S. P., Uzuner, G., Bekun,
F. V., & Sarkodie, S. A. (2020). Trivariate
Modelling of The Nexus Between Electricity
Consumption, Urbanization and Economic
Growth In Nigeria: Fresh Insights From
Maki Cointegration and Causality Tests.
Heliyon, 6(2), ¢03400. doi.org/10.1016/j.
heliyon.2020.e03400.

Ateba, B. B., Prinsloo, J. J., & Gawlik, R. (2019).
The Significance of Electricity Supply
Sustainability To Industrial Growth In South
Africa. Energy Reports, 5(November), 1324~
1338. doi.org/10.1016/j.egyr.2019.09.041.

Badan Pusat Statistik. (2020). Listrik yang
Didistribusikan kepada Pelanggan. Jakarta:
Badan Pusat Statistik.

Coester, A., Hotkes, M. W., & Papyrakis, E.
(2020). Economic Analysis of Batteries:
Impact on Security of Electricity Supply
And Renewable Energy Expansion In
Germany. Applied Energy, 275, 115364. doi.
org/10.1016/j.apenergy.2020.115364.

Fei, Q., & Rasiah, R. (2014). Electricity
Consumption, Technological Innovation,
Economic Growth and Energy Prices:
Does Energy Export Dependency and
Development Levels Matter? Energy
Procedia, 61, 1142—1144. doi: 10.1016/j.
egypro.2014.11.1041.

Gujarati, D. N. (2003). Basic Econometrics.
McGraw Hill.

Hdom, H. A. D., & Fuinhas, J. A. (2020). Energy
Production and Trade Openness: Assessing
Economic Growth, Co2 Emissions and The
Applicability of The Cointegration Analysis.
Energy Stategy Reviews, 20(100488).

He, Y. (2020). Agricultural Population
Urbanization, Long-Run Economic
Growth, and Metropolitan Electricity
Consumption: An Empirical Dynamic
General Equilibrium Model. Energy Strategy
Reviews, 30(100498). doi.org/10.1016/j.
es1.2020.100498.

Heidari, H., Katircioglu, S. T., & Saeidpour,
L. (2013). Natural Gas Consumption and
Economic Growth: Are We Ready To
Natural Gas Price Liberalization In Iran?
Energy, Policy, Elsevier, 63(C), 638—645.

Ibrahiem, D. M. (2015). Renewable Electricity
Consumption, Foreign Direct Investment
and Economic Growth In Egypt: An
ARDL Approach. Procedia Economics
and Finance, 30, 313-323. doi: 10.1016/
S2212-5671(15)01299-X.

Mahfoudh, S., & Ben Amar, M. (2015). The
Importance of Electricity Consumption
In Economic Growth: The Example of
African Nations. The Journal of Energy and
Development, 40(1/2 Autumn & Spring),
99-110.

Mankiw, N. G., Romer, D., & Weil, D. N.
(1992). A Contribution To The Empirics of
Economic Growth. The Quarterly Journal
of Economics, May.

Ministry of Energy and Mineral Resources.
2019. Handbook of Energy and Economic
Statistics of Indonesia. Jakarta.

Pandey, K. K., & Rastogi, H. (2019). Effect of
Energy Consumption &Economic Growth
on Environtmental Degradation in India: a
Time Series Modelling. Energy Procedia,
158, 4232-4237.

Pesaran, M. H., & Shin, Y. (1995). An
Autoregressive Distributed Lag Modelling
Approach to Cointegration Analysis. The
Symposium at the Centennial of Ragnar
Frisch.

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001).
Bounds Testing Approaches To The Analysis
ff Level Relationships. Journal of Applied
Econometrics, 16(3), 289-326.

Pokrovski, Vladimir N. (2003). Energy In
The Theory Of Production. Energy 28
(2003) 769-788. doi:10.1016/S0360-
5442(03)00031-8.

Sarkodie, S. A., & Adams, S. (2020a). Electricity
Access, Human Development Index,
Governance And Income Inequality in Sub-
Saharan Africa. Energy Reports, 6,455-466.
h doi.org/10.1016/j.egyr.2020.02.009.

Sarkodie, S. A., & Adams, S. (2020b). Electricity
Access and Income Inequality in South
Africa: Evidence from Bayesian and
NARDL Analyses. Energy Stategy
Reviews, 29(100480). doi.org/10.1016/j.
es1.2020.100480.

54 | Jurnal Ekonomi dan Pembangunan Vol. 30 No. 1 Tahun 2022, him. 47-55



Saudi, M. H. M., Sinaga, O., Roespinoedji, D.,

& Razimi, M. S. A. (2019). The Role of
Renewable, Non-renewable Electricity
Consumption and Carbon Emission in
Development in Indonesia: Evidence from
Distributed Lag Tests. International Journal
of Energy Economics and Policy, 9(3),
46-52. doi.org/10.32479/ijeep.7730.

Siyaranamual, Martin, et al. (2020). Consumers’

willingness to pay for electricity service
attributes: A discrete choice experiment in
urban Indonesia. Energy Report 6 (2020) 562-
571. doi.org/10.1016/j.egyr.2020.02.018.

APPENDICES
Appendix 1

The formula of production function in the long

term.

¥t
In[ Ft;

Vita Kartika Sari

Shengfeng, X., Sheng, X. M., Tianxing, Z., &
Xuelli, Z. (2013). The Relationship between
Electricity Consumption and Economic
Growth in China. Physics Procedia, 24,
56-62. doi:10.1016/j.phpro.2012.02.010.

Solow, R. M. (1956). A Contribution to the Theory
of Economic Growth. The Quarterly Journal
of Economics, 70(1), 65-94.

The World Bank. (2020). World Bank Open Data.
Retrieved from https://data.worldbank.org/.

Yan, X., Han, S., Cheng, Y., Lin, X., Qin, L.,
Wu, W.,, & Zeng, B. (2018). The Economic
and Environtmental Impact Analysis of
Replacing Fossil Energy with Electricity
in Guangxi Based on Input-Output Model.
Energy Procedia, 152(October), 841-846.
doi:10.1016/j.egypro.2018.09.188.

. o oc _ R .
1= InA(D) + gt +m111{_5} —mln{_n e I o TSRS f - §

Jurnal Ekonomi dan Pembangunan Vol. 30 No. 1 Tahun 2022, him. 47-55 |

55



