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ABSTRAK
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consumption is the economic
determinant (Ozturk & Acaravci, 2010).
Energy is equally important as labor and
capital to increase economic growth. Several
studies suggest that energy consumption
plays an important role in determining
economic growth (Cassim et al, 2004;
Apergis et al, 2010). Jiang & Chen (2020)
explain that energy can increase economic
growth because of economic activities.
However, the consumption of low-cost, dirty
energy and imperfect technology causes
environmental damage and threatens the
economy. This matter becomes a tradeoff
between growth and the
environment (Shahiduzzaman & Alam,
2012). This fact creates a dilemma between
economic growth and environmental quality
that currently receives widespread attention
nationally and globally.

The debate between
growth and the environment was started in
the early 1990s by Grossman & Krueger
(1991). They found a correlation between
economic growth and changes in
environmental quality, such as an "inverted
U" curve. In the early stages of economic
development, the environment will only be
slightly polluted, but when economic growth
continues to increase, the quality of the
environment will be worse. In conditions of
the peak of economic growth reaching,
environmental degradation will be slower
and will return to the initial condition. The

Energy

economic

economic

correlation between these two variables is
familiar with the EKC hypothesis or the
environmental Kuznets curve (EKC).
Grossman & Krueger (1991) explain
that the impact of economic development on
environmental quality depends on the stages
of development that the country goes
through. These stages are also known as
scale effects, composition effects, and
technical effects. The scale effect is
experienced by a country that changes its
structure from an agricultural country to an
industrial country. At this stage, a country

uses natural resources on a large scale. Thus,
the exploitation of natural resources cannot
be avoided so it is very vulnerable to
environmental degradation (Panayotou,
1994). Thus, a negative correlation between
economic growth and environmental
degradation existed. Economic growth refers
to the causes of the depletion of natural
resources and poor environmental quality.
The second stage is the composition effect.
At this stage, the economic growth of a
country improves, so the desire to improve
the environment will be also higher and
change the economic structure of a country
from a resource-intensive economy to a
and knowledge-based,
resource-intensive economy to a technology-

service- natural
intensive economy based on science (Dinda,
2004). The last stage is the technical effect.
At this stage, many countries have carried
out research and development (Komen et al.,
1997). At this stage, many innovations use
green technology that promotes new and
cleaner technologies. In this last stage, a
correlation between economic
quality is
observable. In the end, the results of these
three stages of economic development will
produce an inverse-U correlation between
economic growth and environmental quality

Some empirical evidence examined
the correlation between economic growth
and environmental degradation. Shahbaz et
al. (2015), Hossain (2012), and Chandran &
Tang (2013) explain that economic growth
and energy consumption are the causes of
damage. Liddle (2015)
conducted research in 107 countries. Saidi &
Hammami (2015) studied 75 countries.
Farhadi (2015) studied 18 randomly
selected OECD countries. Apergis et al.
(2010) studied 16
growing countries. They found a negative
correlation between economic growth and
energy consumption that
environmental quality to deteriorate.
Nasreen et al. (2020) found that a 1%

positive

growth and environmental

environmental

industrialized and

caused the



14 | Ekonomi SBisnis, Vol. 27 No. 1 | Maret 2022 | Halaman 12-23

increase in energy consumption would
worsen environmental quality by about
0.57% and 0.46% in Asian countries,
respectively. Dogan & Turkekul (2016) used
panel data analysis in E7 countries (Brazil,
China, Indonesia, India, Mexico, Russia, and
Turkey) and showed that an increase in the
economic growth of 1% led to an increase in
carbon emissions of 0.243% which led to
environmental degradation.

However, if the research period is
distinguished, many researchers found a
long-term correlation between the two
variables, and no observable correlation in
the short term (Liddle, 2015; Ozturk &
Acaravci, 2010; Arouri et al., 2012). Ssali, Du,
Mensah and Hongo (2019) examined the
cointegration and the causal correlation
between economic growth and carbon
emissions in sub-Sharan Africa countries. By
using panel cointegration, the researchers
found that the correlation between the two
variables only occurred in the short term
while in the long term the relationship was
positive. Yang et al. (2006) also support the
research conducted by Ssali et al (2018) and
Khan et al (2018) that economic growth did
not cause environmental degradation. So
that economic growth was beneficial for the
environment and even these two variables
supported each other (Beckerman, 1992)

In Indonesia,
quality index (EQI) is calculated using three
indicators, namely water quality index, air
quality index, and land cover quality index.
In 2018, the environmental quality index in
Indonesia was 71.76. This figure is the
highest value for the last 10 years. However,
in 2019, the EQI decreased by 67.20. The
water quality index gave the largest
contribution to the decline in the EQI from
77.07 to 52.25, while the other two indices
only experienced slight changes, namely the
air quality index. The air quality increased
from 89.36 to 89.83, while the land cover
quality index decreased from 75.05 to 77.30
from 2018 to 2019. The comparison of

the environmental

economic growth data in the same year
proves the validity of the EKC hypothesis in
Indonesia. The result means that the
increased economic growth from 5.02% to
5.17% from 2018 to 2019 would decrease
the environmental quality from 71.76 to
67.20.

Previous research proved that the
EKC hypothesis had an inverse-U correlation
between economic growth and
environmental quality. These studies focused
on different countries, periods, proxy
variables, and different methodologies to
describe the correlation between economic
degradation.
Thus, the results of these studies are
different. First, most of the previous studies
on the EKC hypothesis focused on one
variable as a proxy to describe
environmental degradation by ignoring
other variables (Al-Mulali et al,, 2015; Jha &
Murthy, 2003; Kurniawan et al, 2021).
Second, predictions regarding the EKC
hypothesis are still unclear thus the
prediction needs a more comprehensive
study that addresses the limitations of
previous  studies.
phenomenon, several previous debatable
studies become more prominent. The fact

growth and environmental

From the above

shows the conflict between economic growth
and the environment is more complex. Thus,
the authors are interested in researching the
further
growth and environmental quality on the

correlation between economic

islands in Indonesia with quadratic
regression.
METHOD
Data Analysis
This study proved the EKC

hypothesis about the trade-off between

economic growth and environmental
degradation in Indonesia. Theoretically,
economic growth causes excessive

consumption of natural resources which
causes a degraded environment. In this
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study, the researchers used GDP as an
indicator to represent economic growth. The
researchers also used the Environmental
Quality Index as an indicator to describe the
condition of environmental degradation. The
EQI consists of three components: Water
Quality Indicators, Air Quality Indicators,
and Land cover Quality Indicators. The
researchers obtained the data from the
Central Bureau of Statistics, the Ministry of
Environment and Forestry of the Republic of
Indonesia, and the World Bank from 2009-
2019.

Research Model
This quadratic regression model
examines the

study tradeoff between

economic environmental
degradation in Indonesia. The underlying
assumption was the evidence of the trade-off
in developing countries. The use of quadratic
regression could estimate the correlation
between dependent and independent
variables in a non-linear form. This approach
provided better accuracy in estimating the
model due to the algorithm
(Gujarati, 2009).

In general, regression analysis is a
statistical analysis method to examine the
effect of two or more variables. The
correlation is expressed in a mathematical
model (Steel, 1980). Regression analysis is
divided into linear and non-linear regression

growth and

iteration

analysis  (Walpole, 1993).  Quadratic
regression analysis is an example of non-
linear regression analysis. Non-linear

regression is a regression model in which the
parameters are nonlinear. Thus, if the value
is lower, the obtained results are still in the
form of parameters (Gujarati, 2009). This
regression analysis does not follow a straight
line but in the form of a curve. The form of
the quadratic regression equation in this
study is

Y1 = BleBZX1 + |2 . (1)
With:

B1: constant

B2 :regression coefficient
Xi:GDP

Y : Environmental Quality Index
Uy : error

RESULTS AND DISCUSSIONS

Descriptive Analysis

Economic growth contributed to
improving the standard of living and quality
of life of a country. On the other hand,
economic growth also depleted the natural
resources and degraded the ecosystems. The
increased CO; levels on earth occur due to
human activities. Thus, humans encounter
climate change in the world.

Currently, scholars are
debating about achieving economic growth
without damaging the environment. The
correlation between environmental
protection and economic development has
been a controversial issue. In 1970, growth
limit became a popular term at the time. The
term emphasized that a country had to lower
the economic growth rate to protect the
environment.

In Indonesia, the measurement of
quality applies an
known as the Environmental Quality Index
(EQI). The indexing measurement uses 3
indicators: the Water Quality Index (WQI),
Air Quality Index (AQI), and the Land Cover
Quality Index (LCQI). The measurement
results of these indicators are divided into 5
classifications. If the IKLH value is higher
than 80, the category will be very good, 70-
80 is categorized as good, 60-70 is
categorized as moderate, 50-60 is
categorized as low; and less than 50 is
categorized as poor. The environmental
quality index is useful to inform and support
the policy-making process
environmental protection and management
in Indonesia.

The measurement results of the
environmental quality index in 2009 are
observable in Figure 1. The Air Quality Index

many

environmental index

related to
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is in the very good category, while the Water
Quality index is in the poor category. Then,
from year to year, the value fluctuated with
the highest quality reaching 77.77. However,
in 2019, a significant decrease reached the
level of 55.55 (poor category). Low Water
Quality Index was closely related to waste

disposal in rivers. Meanwhile, the Land
Cover Quality Index Trend also showed a low
level due to illegal logging and unsuccessful
forest rehabilitation efforts. Generally, the
Environmental Quality Index in Indonesia
indicates an insignificant increased level in
the category of the excellent category.

74.00
72.00
70.00
68.00
66.00
64.00
62.00
60.00
58.00
56.00
Figure 1. Environmental Quality Index

2009 2011 2012 2013 2014

Environmental Quality Index

2015 2016 2017 2018 2019

Sources: BPS, 2019

Estimation  Results Quadratic
Regression

The researchers divided the territory of
Indonesia into islands to observe the
correlation between economic growth and
the EQI. The territories were Sumatra, Java
and Bali, Sulawesi, Borneo, and Small Islands

in Eastern Indonesia. Figure 2 shows the EKC

using

hypothesis results are almost valid on all
islands in Indonesia, starting from Sumatra
Island, Sulawesi Island, Borneo Island, and
Small Island in the Eastern Region. The
result shows a negative correlation between
economic growth and the environmental
quality index in Indonesia. On the other
hand, the EKC hypothesis did not apply in
Java and Bali. The result indicates that
growth cause
environmental degradation on these islands.

economic does not

The existence of a negative
correlation between economic growth and
the environment in several islands in

Indonesia showed that economic growth was
not optimal in supporting environmental
sustainability. Thus, the economic growth
seemed to environmental
degradation. These findings support Sasana&
Aminata (2019) research that found the
stage of economic growth in Indonesia did
not reach a turning point to support
economic growth. The complete results of
these relations between economic growth
and the environmental quality index in some
islands in Indonesia are shown in Table 1,
Table 2, Table 3, Table 4 and Table 5.

In Sumatra, the domination was from
the agricultural sector. Dinda (2004) found
that the
development in agriculture-dominated by

experience

acceleration of economic
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Figure 2. Estimation Results using Quadratic Regression
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Table 1. Relationship Between Economic Growth and The EQI on Sumatra Island

ANOVA
Sum of Squares df Mean Square F Sig.
Regression 89.363 2 44.363 .677 .632
Residual 406.366 7 58.052
Total 495.528 9
Source: Data Processed, 2020

Table 2. The Relationship Between Economic Growth and The EQI in Java and Bali

ANOVA

Sum of Squares df Mean Square F Sig.
Regression 17.982 2 8.991 791 490
Residual 79.527 7 11.361
Total 97.509 9

Source: Data Processed, 2020
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Table 3. The Relationship Between Economic Growth and The EQI in Sulawesi

ANOVA
Sum of Squares df Mean Square F Sig.
Regression 16.786 8.393 201 .822
Residual 292.162 41.737
Total 308.948

Source: Data Processed, 2020

Table 4. The Relationship Between Economic Growth and The EQI in Kalimantan

ANOVA
Sum of Squares df Mean Square F Sig.
Regression 144.104 72.052 5.563 .036
Residual 90.670 12.953
Total 234.774

Source: Data Processed, 2020

Table 5. The Relationship Between Economic Growth and The EQI in Small Islands

in the Eastern Region

ANOVA
Sum of Squares df Mean Square F Sig.
Regression 13.908 2 6.954 .658 .547
Residual 73.966 10.567
Total 87.874

Source: Data Processed, 2020

applied some processes of economic
development, such as  agricultural
intensification and resource extraction.
These processes depleted the resources
rapidlyy. On the other hand, the
regeneration rate of new resources was
slow so pollution would emerge in large
numbers. This condition led to the
environmental quality problem due to the
economic growth in Sumatra.

An area requires higher inputs to
achieve higher growth rates. Thus, this area
would have increased waste and emission
production due to economic activities.
Economic growth in Sulawesi, Borneo, and

small islands in the Eastern Region was
dominated by the mining sector. Thus, land
clearing activities and cleaning of new min-

ing sites would impact the air quality, water
quality, and land cover quality. Apergis et
al. (2010) and Jahangir Alam et al. (2012)
found that excessive wuse of energy
disrupted the environmental quality. The
island also did not rely on non-renewable
and environmentally friendly energy
sources to increase economic growth. Aye
& Edoja (2017) found that an industrialized
country would have increased pollution
that harmed the environment.
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The evidence in Java and Bali found
a positive correlation between economic
growth and the environment. The result
indicated an increased income and
environmental quality. The finding was
contradictory to the EKC theory about a
negative relationship between economic
growth and the environmental index.

Al-Mulali et al. (2015) explain that
regions with low incomes are in the early
stages of economic development so when
economic growth increases, environmental
damage will also increase. However,
countries with relatively high-income levels
will tend to use renewable energy or the
latest and most efficient technology to
prevent environmental damage. This action
is difficult to apply in regions with low
incomes because the technology takes a
high cost.

In Java and Bali, the economic
growth rate is higher than in other islands.
The Central Bureau of Statistics in 2020
showed that Java was an island with a
major contribution to economic growth in
Indonesia. Thus, the economic growth and
the environment had a positive correlation
on this island. Komen et al. (1997) explain
that structural change in an industrial
sector based on technology and knowledge
causes an area capable of carrying out
Research and Development. Thus, the
environmental quality will not be
disturbed. This can only be carried out in
an area that has a fairly high economic
growth, high education level of humans,
and high implementation research and

development.

The EKC hypothesis also
emphasizes the positive correlation
between economic growth and
environmental quality with the

implementation of appropriate policies for
environmental protection. Many regions in
Java and Bali have made various
environmental preservation policies, such
as providing free water pumps for

residents. Thus, the annual flash flood
management in Solo can be resolved. The
other policy is the tree planting policy in
Surabaya. The city has 30 parks in
Surabaya with a plan to add 5 parks every
year. In Java, the governments applied
various policies. Thus, the EKC hypothesis
about reducing economic activity was not
suitable for Java and Bali because these
areas had a positive correlation between
economic growth and the environment
(Charfeddine et al., 2018). Moreover, in
these areas (Java and Bali Island), its people
rely more on other industries based on
services and creative economy (Juariyah,
2015; 2018) that do not over-exploit the
environment and instead  support
environmental sustainability.

CONCLUSION AND SUGGESTION

The environment plays a very vital role to
support the economy. Thus, economic and
environmental performance should go
hand in hand. The environment contributes
to providing natural resources for the
process of producing goods and services. In
addition, the environment through its
ecosystem is also wuseful for carbon
sequestration, water purification, and flood
risk management. Therefore, the
environment is very important to promote
economic growth and development in both
present and future eras.

This study examined  the
correlation between economic growth and
the environment in the islands of
Indonesia. Economic growth could protect
the environment from damage or vice
versa. From the estimation results using
quadratic regression, the researchers found
a negative correlation between economic
growth and the environment on almost all
islands in Indonesia, such as Sumatra
Island, Sulawesi Island, Borneo Island, and
small islands in the Eastern Region. The
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existence of economic growth made the
environment on the island degraded.
Meanwhile, in Java and Bali, the
researchers found a positive correlation
between the two variables. The result
indicated economic growth did not degrade
the environment. It is probably because the
use of environmentally friendly technology
and society is more concern with
environment sustainability.

The existence of a negative
correlation between economic growth and
the environment does not mean that a bad
environment is only caused by the process
of economic development. Many factors
influence the quality of the environment,
such as social, natural, and the role of
environmental law enforcement. A clear
policy is important to overcome this
problem, especially on islands with proven
EKC hypotheses, such as Sumatra, Sulawesi,
Borneo, and Small Islands in the Eastern
Region of Indonesia.

The government can create a legal
draft of the environment as a short-term
effort to overcome the negative impacts of
economic growth and the environment,
such as by imposing an emission tax. The
government can also educate the public
about an environmentally friendly culture.
Meanwhile, in the long term, the
government can encourage companies to
innovate with more environmentally
friendly technologies. In this context,
globalization can play an important role in
generating and transferring resource-
efficient production technologies from

developed countries to developing
countries.
REFERENCES

Al-Mulali, U., Weng-Wai, C., Sheau-Ting, L., &
Mohammed, A. H. (2015).
Investigating the environmental
Kuznets curve (EKC) hypothesis by

utilizing the ecological footprint as
an indicator of environmental
degradation. Ecological Indicators,

48, 315-323.
https://doi.org/10.1016/j.ecolind.2
014.08.029

Apergis, N, Payne, |. E.,, Menyah, K., & Wolde-
Rufael, Y. (2010). On the causal
dynamics
nuclear energy, renewable energy,
and economic growth. Ecological
Economics, 69(11), 2255-2260.
https://doi.org/10.1016/j.ecolecon
.2010.06.014

between  emissions,

Arouri, M. E. H,, Ben Youssef, A,, M'henni, H., &
Rault, C. (2012). Energy
consumption, economic growth,
and CO 2 emissions in the Middle
East and North African countries.
Energy  Policy, 45, 342-3409.
https://doi.org/10.1016/j.enpol.20
12.02.042

Aye, G. C, & Edoja, P. E. (2017). Effect of
economic growth on CO2 emission
in developing countries: Evidence
from a dynamic panel threshold
model. Cogent Economics and

Finance, 5(1), 1-22.
https://doi.org/10.1080/2332203
9.2017.1379239

Beckerman, W. (1992). Economic growth and
the environment: Whose growth?
whose environment? World
Development, 20(4), 481-496.
https://doi.org/10.1016/0305-
750X(92)90038-W

Cassim, R, Jackson, W. Gavera, L, &
Robertson, P. (2004). International
Trade in Services and Sustainable
Development : The Case of Tourism
in  South Africa  Contributing
authors:  About the Trade
Knowledge Network. April.

Chandran, V. G. R, & Tang, C. F. (2013). The



Dogan, E., & Turkekul,

Grossman, G.,

Idris & Sari, Economic Growth and The Quality of Environment | 21

impacts of transport

foreign
investment, and income on CO2
emissions in ASEAN-5 economies.
Renewable and Sustainable Energy
Reviews, 24, 445-453,
https://doi.org/10.1016/j.rser.201

3.03.054

energy

consumption, direct

Charfeddine, L., Yousef Al-Malk, A., & Al Korbi,

K. (2018). Is it possible to improve
environmental quality without
reducing economic growth:
Evidence from the Qatar economy.
Renewable and Sustainable Energy
Reviews, 82(September 2017), 25-
39.
https://doi.org/10.1016/j.rser.201
7.09.001

Dinda, S. (2004). Environmental Kuznets

Curve hypothesis: A  survey.
Ecological Economics, 49(4), 431-
455.
https://doi.org/10.1016/j.ecolecon
.2004.02.011

B. (2016). CO2
output, energy
consumption, trade, urbanization,
and financial development: testing
the EKC hypothesis for the USA.
Environmental Science and Pollution
Research, 23(2), 1203-1213.
https://doi.org/10.1007/s11356-
015-5323-8

emissions, real

Farhadi, M. (2015). Transport infrastructure

and long-run economic growth in

OECD countries. Transportation
Research Part A: Policy and Practice,
74, 73-90.

https://doi.org/10.1016/j.tra.2015.
02.006

& Krueger, A. (1991).
Environmental Impacts of a North
American Free Trade Agreement.

National Bureau of Economic

Gujarati.

Hossain,

Research, 3914.
https://doi.org/10.3386/w3914

(2009). Basic econometric. Fifth
Edition. McGraw-Hill.

S. (2012). An Econometric Analysis
for CO&lt;sub&gt; 2&lt; /sub&gt;
Emissions, Energy Consumption,
Economic Growth, Foreign Trade
and Urbanization of Japan. Low
Carbon Economy, 03(03), 92-105.
https://doi.org/10.4236/Ice.2012.3
23013

Jahangir Alam, M., Ara Begum, [, Buysse, |., &

(2012).
carbon

Van Huylenbroeck, G.
Energy  consumption,
emissions and economic growth
nexus in Bangladesh: Cointegration
and dynamic causality analysis.
Energy  Policy, 45, 217-225.
https://doi.org/10.1016/j.enpol.20

12.02.022

Jha, R, & Murthy, K. V. B. (2003). An inverse

Jiang, W.

Juariyah,

global environmental Kuznets
curve. Journal of Comparative
Economics, 31(2), 352-368.

https://doi.org/10.1016/S0147-
5967(03)00042-8

, & Chen, Y. (2020). Asymmetries in

the nexus among energy
consumption, air quality, and
economic growth in China. Energy
Reports, 6, 3141-3149.
https://doi.org/10.1016/j.egyr.202

0.11.065

L. (2015). HRM, SME's Innovation
and Growth: Exploratory Study of
Human Management
Practices in SME's Creative Industry
in Malang City. International
Conference on Human Resource
Management (ICHRM), 487-503

Resource



22 | Ekonomi SBismis, Vol. 27 No. 1| Maret 2022 | Halaman 12-23

Juariyah,

Khan, Z.,

L., & Saktian, R. 2018. Does
Motivators Determine Employees'
Job Satisfaction? Testing Herzberg
Theory of Motivation in Indonesian
Café' and Restaurant Context. The
First International Conference on
Economics and Business (IRCEB).
KnE Social Sciences.
http://dx.doi.org/10.18502/kss.v3i
3.1905

Khan, Z., Ahmad, M. Rahman, Z.
Hengyi, H., & Khan, S. (2018).
Carbon emissions, energy use, gross
total
population in China. Ekonomia i
Srodowisko, 2(2), 32-44.

domestic  product and

Komen, M. H. C, Gerking, S., & Folmer, H.

(1997). Income and environmental
R&D: Empirical from
OECD countries. Environment and

evidence

Development Economics, 2(4), 505-
515.
https://doi.org/10.1017/S1355770
X97000272

Kurniawan, R. Sugiawan, Y., & Managi, S.

(2021). growth -
environment nexus: An analysis
based on a natural capital
component of inclusive wealth.
Ecological Indicators, 120(March
2018), 106982.
https://doi.org/10.1016/j.ecolind.2
020.106982

Economic

Liddle, B. (2015). What are the carbon

Nasreen,

emissions elasticities for income
and population? Bridging STIRPAT
and EKC via robust heterogeneous
panel estimates. Global
Environmental Change, 31(61304),
62-73.
https://doi.org/10.1016/j.gloenvch
a.2014.10.016

S, Mbarek, M. Ben, & Atiq-ur-
Rehman, M. (2020). The long-run
causal relationship between
economic growth, transport energy

Ozturk,

consumption and environmental
quality in Asian countries: Evidence
from heterogeneous panel methods.
Energy, 192, 116628.
https://doi.org/10.1016/j.energy.2
019.116628

I, & Acaravci, A. (2010). CO2
emissions, energy consumption,
and economic growth in Turkey.
Renewable and Sustainable Energy
Reviews, 14(9), 3220-3225.
https://doi.org/10.1016/j.rser.201
0.07.005

Panayotou, T. (1994). Empirical tests and

Saidi, K,

policy analysis of environmental
degradation at different stages of
economic development. In Pacific
and Asian Journal of Energy (Vol. 4,
Issue 1).

& Hammami, S. (2015). The impact
of CO2 emissions and economic
growth on energy consumption in
58 countries. Energy Reports, 1, 62-
70.
https://doi.org/10.1016/j.egyr.201
5.01.003

Sasana, H., & Aminata, ]. (2019). Energy

subsidy, energy consumption,
economic growth, and carbon
dioxide emission: Indonesian case
studies. International Journal of
Energy Economics and Policy, 9(2),
117-122.
https://doi.org/10.32479/ijeep.74
79

Shahbaz, M., Khraief, N., & Jemaa, M. M. Ben.

(2015). On the causal nexus of road
transport COZ2 emissions and
macroeconomic variables in
Tunisia: Evidence from combined
cointegration tests. Renewable and
Sustainable Energy Reviews, 51, 89-
100.
https://doi.org/10.1016/j.rser.201



Idris & Sari, Economic Growth and The Quality of Environment | 23

5.06.014

Shahiduzzaman, M. & Alam, K. (2012).
Cointegration and causal
relationships  between  energy
consumption and output: Assessing
the evidence from Australia. Energy
Economics,  34(6), 2182-2188.
https://doi.org/10.1016/j.eneco.20
12.03.006

Ssali, M. W,, Du, |, Mensah, I, A.,, & Hongo, D.
0. (2019). Investigating The Nexus
among Environmental Pollution,
Economic Growth, Energy Use, and
Foreign Direct Investment in 6
selected sub-Saharan  African
Countries. Environmental Science
and Pollution Research, 26: 11245-
11260.
https://doi.org/10.1007/s11356-
019-04455-0

Steel, R. G. D. and ]. H. T. (1980). Principles
and Procedures of Statistics (Z2nd
edition).

Walpole, R. . (1993). Pengantar Statistika
Edisi ke-3. PT Gramedia Pustaka
Utama.

Yang, L., Yuan, S, & Sun, L. (2006). The
Relationships between Economic
Growth and Environmental
Pollution Based on Time Series
Data: An Empirical Study of
Zhejiang Province. Journal of
Cambridge Studies, 411711151, 33-
42.



