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Abstract: This study aims to analyze the factors that cause climate change that
occurs in Indonesia. From every effort to increase economic growth, some
elements are sacrificed. The Qil Palm Industry, high levels of CO, emissions, Gini
ratio index, and population increase in urban areas are variables used in this
research. This research was conducted for thirty years, from 1990 to 2020. The
analysis model used was the Vector Error Correction Model (VECM). The
estimation results show that the palm oil industry, the impact of CO, emissions,
and the increase in urban population have a positive effect in the long term but
do not impact economic growth in the long term because one of them is
environmental quality degradation. Therefore, sometimes every effort to increase
economic growth must be accompanied by mitigation of environmental impacts
that will affect the short and long term.
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Introduction

The world is currently in the midst of a disaster, namely climate change,
that can impact our lives in the future. In recent years, there has been
much discussion about the impacts and how to deal with climate change
that is currently happening (Sommer et al., 2019; Sorsa & Fougeére, 2020).
One of the causes is deforestation (Shao et al., 2019). The current loss of
green forest ecosystems continues to decrease, as evidenced by the fact
that 2.9 million hectares of forest availability have decreased by as much
as 40%. It happens because developing countries tend to ignore the
opening of new industries that take up many green forests and (Vijay et
al., 2016). In addition, of course, continuous deforestation will impact the
loss of biodiversity contained therein (Union of Concerned Scientists,
2018).

One of the goals of deforestation is for the expansion of the palm oil
industry. Bahuet (2017) stated that the palm oil commodity is one of the
most widely consumed commodities globally, especially in China, India,
and the European Union (EU). With a total population of 1.3 billion
people, India is the largest consumer of palm oil production globally
(USDA, 2021). Indonesia and Malaysia are the largest suppliers of palm oil
commodities globally, where 80% of the world's demand for palm oil
comes from this country (FAO, 2018).
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When viewed from the availability of land for oil palm, there are 3.51 million hectares of
land used for RSPO (Round table on Sustainable Palm Qil) certified oil palm plantations.
The land is capable of producing 13.18 million tonnes of palm oil. It accounts for 21% of
the global demand for palm oil (Jakob & Merk, 2011). Of course, various non-
governmental organizations deeply regret monitoring and enforcing certification
standard rules because this certification does not favor the sustainability of ecosystems
in nature itself. (Greenpeace, 2013; Kadarusman & Herabadi, 2018). Furthermore, what
is no less worrying is the sale and purchase of oil palm land, which RSPO member
companies deliberately trade and resale to the global market. (Laurance et al., 2010).

Even climate change cannot be avoided from the current phenomenon of life (Brown et
al.,, 2019). Instead of aiming to improve the country's economy but sacrificing the
existence of nature. In case, climate change is a challenge for every country in the 21*
century (Espeland & Kettenring, 2018; Shao et al., 2019). One of the causes of climate
change is that several developing countries emit GHG emissions from inefficient fossil
fuels, Indonesia. In Indonesia, palm oil is a potential source of state income. In addition,
the palm oil industry in Indonesia can bring in foreign direct investment, which is an
essential factor in economic growth. However, sadly, it is not accompanied by
environmentally friendly management and technology for ecological sustainability (Li &
Wang, 2017; Yang & Li, 2017).

Climate change is also exacerbated by the high number of people moving from villages
to cities or commonly referred to as urbanization (Argleso et al., 2013). More than 54
percent of the people live in urban areas. The quality of life that is often shown from a
picture of life in urban areas makes the main attraction for urbanization (UN, 2014).
People who cannot compete will be easily excluded from urban life. Being isolated
makes life even more unworthy and creates a new poverty and inequality ratio (Luber &
McGeehin, 2008).

In Indonesia, the palm oil industry is the most significant contributor to national
development (Purnomo et al., 2020). In 2017 Indonesia managed to export $23 billion of
palm oil. The role of the palm oil industry is 17% of gross domestic product. Of course, in
this case, the Indonesian government has set a target for palm oil production starting in
2010. The Indonesian government is targeting a production target of 40 million tons by
2020. (Reiley, 2018). the Gol set a productivity target known as" Vision 35:26" to
produce 35 tons per hectare (ha) of fresh fruit bunches (FFBs) with a 26% oil extraction
rate. The Indonesian government also plans to undertake governance reforms on 9
million ha of land for smallholder practices, including oil palm (Setkab, 2015). The
expansion of oil palm plantations aims to support Indonesia's economic growth target of
more than 5% for 2017-2018.

At the same time, in the National Determined Contribution (NDC), as an effort to realize
the Paris agreement, in this case, Indonesia agreed to reduce carbon emissions by 29%
without foreign intervention by 2030 and by 41% with foreign intervention. In a
business-as-usual (BAU) scenario, emissions reached 2.881 gigatons of CO, equivalent
(CO,) in 2030. To achieve this, Indonesia can take a policy, namely implementing a
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sustainable-based agriculture and plantation system, reducing deforestation and land
conversion, and realizing renewable energy from land that has already been degraded.

Mubekti (2013) Forest conversion and peatland processing have changed the function of
peatlands from carbon sequestration to a source of greenhouse gas emissions. Excessive
emission of carbon dioxide CO, can increase greenhouse gases in the atmosphere, which
will impact an increase in climate change (Atik, 2012). Based on statistics from BP
Statistics World, total carbon dioxide emissions have increased by about 5.4 times, from
1429 million tons (Mt) to 9208 Mt, during the period 1978 and 2012 in China.

The impact of land clearing for the palm oil industry is that every one hectare of forest
land will remove 174 tons of carbon, and most of it finds its way into the air. (Science
Daily, 2021) In fact, according to research, it is a fact that new oil palm plantations
produce more carbon gas than old lands. (Sjogersten, 2020) It means that the increase in
the area of oil palm plantations from year to year, as statistical data from the Director-
General of Plantations, is commensurate with the increase in carbon gas levels in the air
resulting from the activity of opening oil palm plantations, or it could be more
considering that there are illegal oil palm plantations that are growing. Its validity is
unknown. In addition, there are other impacts on the environment, such as water and
soil pollution, soil erosion, and climate change (S & Marshall R T, 1996).

Land clearing by burning as well as the conversion of tropical peat forests in Indonesia is
very damaging to the existing biodiversity system, as this "carbon" "sink" stores more
carbon per unit area than any other ecosystem in the world (Ruggeri, 2019). In addition,
forest fires usually occur as vegetation in the development of oil palm plantations is a
source of carbon dioxide that contributes to climate change (Brown et al., 2019). Due to
the high rate of deforestation, Indonesia is the third-largest emitter of greenhouse gases
in the world (Kumar, 2019).

Palm oil is a commodity with a high demand level in local, regional, and international
markets. Because palm oil can be used as a variety of products for household needs,
food processing needs, cosmetic needs, biodiesel, and biogas needs (Khatun et al.,,
2017). Therefore, some entrepreneurs are expanding to clear oil palm land to meet
market demand, not only entrepreneurs but also oil palm farmers.

In Indonesia, some regulations include permits for land conversion for land clearing for
palm oil, which is regulated in the Minister of Agriculture Regulation No. 98 of 2013 as
amended by Minister of Agriculture Regulation No. 29 of 2016 and finally amended by
Minister of Agriculture Regulation No. 21 of 2019 (Eka Yulian et al., 2018). There are two
types of regulated plantation businesses and three different permits. However, these
regulations tend to only focus on the side of economic benefits (Perisai, 2020). Lack of
attention to the long-term impacts of land conversion for the palm oil industry (Amalia
et al., 2019).

The expansion of the oil palm plantation industry does bring added value to farmer
households. The expansion of the oil palm plantation industry does bring added value to
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farmer households (Wicke et al., 2011). However, this also creates a dilemma for the
community because they lose the future sustainability of biodiversity systems. Society
also tends to experience a shift in a lifestyle where the sub-sustenance first changes to a
materialistic orientation (Eka Yulian et al., 2018). However, if viewed the benefits for the
government, the expansion of oil palm plantations adds to the country's foreign
exchange at the national level (GAPKI, 2016).

Urbanization, which is the movement of people from villages to cities, is an equally
important problem for Indonesia (Sulistyorini, 2020). The level of human population and
all its activities is the most significant contributor to greenhouse gas emissions that
trigger global warming. However, researchers are now discovering that it is not just the
size of the human population that impacts the planet's health. The composition of the
population and the location in which they live also plays a significant role in greenhouse
gas emissions. Statistical data shows that in Indonesia, there has been an increase in
urbanization since 2008. In 2008, the city's population amounted to 48% and increased
for ten years to 55.33%. It is in contrast to what was conveyed by several village heads
who claimed 70% of the Indonesian population was living in villages when they were
advocating for funding from the central government. (Sulistyorini, 2020). However, if
you look at the average level of the population living in urban areas in the world, which
is only 40%, it can be said that the number of urban residents in Indonesia is greater
than the average population living in cities in the world.

Suppose we look at the factors that influence the high level of urbanization in Indonesia,
development inequality between cities and villages. Especially in public facilities,
construction of road access, and the ease of getting a job. Therefore, urban areas are
still the only solution for rural communities to get jobs (Rahmawati, 2020). Therefore,
problems will tend to arise in urban areas, where people flock in search of temporary
housing to survive while they do not have a decent place to live. The struggle for land
often becomes a new problem in the social field where the new community is likened to
a junior carrying out an internship at a company with a high level of discipline. When
they cannot, they will be eliminated without mercy until finally increasing Indonesia's
poverty level.

Indeed this can have an impact on climate change in Indonesia. As in Jakarta, the impact
of urbanization on the climate is that in the lowlands of Jakarta, the temperature was
relatively high before the dominance of urbanization occurred. However, the existence
of urbanization with built-up land tenure is increasing the air temperature. On the other
hand, the further south of Jakarta, the temperature change is not too significant
because it is a highland that initially has a lower temperature (Etale & Simatele, 2021;
Zeigler, 2019). Therefore, as a recommendation, it is necessary to affirm climate control
through controlling land cover changes, including creating green-building, limiting
development, and revitalizing green belts in Greater Jakarta to prevent other
conurbation. (Heizmann & Huth, 2021).

In this regard, we aim to identify existing literature, summarize some that have been
done previously and see the extent to which several efforts to improve the economy in
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Indonesia are related to the existing climate. What makes it different from other studies
is that it does not mention the effect of the Gini ratio index variable on climate change.
It is very rarely found in some existing literature, especially in Indonesia. Most of the
literature only looks at the side variables that support economic growth, but one of the
negative impacts is climate change.

Research Method

This study uses a quantitative method using the Vector Error Correction Regression
(VECM) approach. It is done to understand the correlation between variables (Shao et
al., 2019). The data used for this study were collected from the Global Energy Statistical
Yearbook 2020, Worldometer, and Statistics Indonesia (BPS), World Bank Data. The
research was conducted for thirty years, from 1990 to 2020. Therefore, the data to be
analyzed is annual data so that it accumulates for 30 years.

Table 1 Variables and secondary data sources

1 Economic Growth EG Statistics Indonesia (BPS) Indonesia

2 Emisi Gas mtCO, (GE, GE Global Energy Statistical Yearbook
2020

3 Crude Palm Qil (CPO) CPO Global Energy Statistical Yearbook
2020

4 Urban Populations (UP), upP Worldometer,

5 Indeks Gini Ratio (GRI) GRI World Bank Data

Furthermore, the data were analyzed using the Vector Error Correction Model (VECM)
using E-Views (version 11). The reason is that this model can provide both long-term and
short-term influence points of view. Therefore, it is necessary to focus this research on
Indonesia, considering that this country is one of the largest palm oil producers globally
(Kadarusman & Herabadi, 2018). In more detail, the variables of this study are presented
in Table 1. The variables in this study are Economic Growth (EG), Gas Emissions mtCO,
(GE), Crude Palm Qil (CPO), Urban Populations (UP), and Gini Ratio Index (GRI). In
addition, the following are the specifications of the VECM model:

Ayt = pOx + pixt + Mxyt-1 + 2 ik Ayt-1 + €t (1)
yt = Vector containing variables analyzed in research, uOx = Intercept Vector, ulx =
Regression Coefficient Vector, t = Time Trend, MNx = axp’ where b’ consist long-term

cointegration equation, yt-1 = Variabel in level, Ik = Regression coefficient matrix, k-1 =
Ordo VECM from VAR, €t = Error Term
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VECM modeling based on the variables used is as follows:

n n n n

AEG =a + Z BiAEG,_; + Z BiAGE,_; + Z BiACPO,_; + Z BiAUP,_;

i=1 i=1 i=1 i=1
n

+ ZﬁiﬂGRfr-f +AEC,_, + £,
=1 (2)

The meaning of the equation AEG is Economic Growth di Indonesia, SiAGE,_; is Gas
Emission, SiACPO,_; is Production Crude Palm Oil in Indonesia, SiAUP,_; is Urban
Population, SiAGRI,._;is Gini Ratio Index in Indonesia.

In conducting the VAR test, several steps must be taken, and this is in the context of pre-
estimation tests and validation tests before carrying out tests at the core. These steps
are Stationarity, Lag, Cointegration, and Vector Error Correction Model (VECM) test.

The stationarity test of time series economic data is generally stochastic or has a trend
that is not stationary, meaning that the data contains unit roots. Therefore, to estimate
a model using these data, the first step needed is the stationarity test of the data. The
data stationarity test is also known as the unit root test. The unit root test will be carried
out in this study using Augmented Dickey-Fuller (ADF). If the t-statistic value of ADF is
smaller than the MacKinnon table, then the decision is to reject HO and vice versa.
Therefore, when it is concluded that if there is no unit root, it can be concluded that the
time series data is stationary.

AVy=ag+ z; +a ¥y + + 5 @idY, — 1 + &, (3)

It is means a_0 constant, t is a deterministic trend, € is an error term. IFor example, if
the autoregressive of Y (Y_(t-1)) contains a unit root, then the ratio t (t ratio) for a_1
should be consistent with the hypothesis a_1=0.

Determination of Optimal Lag The second step is to perform the Optimal Lag test. The
Optimal Lag test aims to find out which lag is selected among other lag values. In
addition, the purpose of the optimal lag test is because the endogenous variables from
the endogenous variables in the system of equations will be used as exogenous
variables. This test is also used to avoid if there is a kind of autocorrelation in the VAR
analysis. In determining the optimal lag in this study using all information criteria.
Estimation of the VAR model is carried out with an estimate with different lags and then
compared with the value of the criteria. Finally, the smallest criterion value is selected to
see the optimum lag value.

Cointegration Test (Johansen Cointegration Test) aims to determine whether the non-
stationary variables are cointegrated or not. One method that can carry out the co-
integration test is the Johansen Method developed by Johansen (1991). The Johansen
method includes the Maximum Eigenvalue test and the Trace test. If in the co-
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integration test it is found that there is a long-term relationship between the observed
variables, then the VECM model can be applied, but if it is not cointegrated, then the
relevant model is unrestricted VAR.

ATrace {7} =-T Zf:;.+11.7]{:1 _AE] (4)
Apaemr+1) = =TIn(1l— A,4) (5)

Its mean A_i is estimated by value ith ordered eigenvalue. The standard approach to the
Johansen method is that the maximum likelihood (ML) procedure is first to calculate the
Trace and Maximum Eigenvalue statistics, then compare the appropriate critical values.
In the co-integration test stage, if co-integration between variables or the co-integration
rank is more than zero, the Vector Error Correction Model analysis can be carried out.

Result and Discussion

This study uses the Augmented Dicky Fuller Test and uses a critical value of 5 percent. If
the value of the ADF test is less than the value of the Critical value, it can be concluded
that the data is stationary or does not contain a unit root. The Table 2 provides
information related to the results of the data stationarity test using the Augmented
Dicky Fuller test. Following the results of the stationarity test, the data shows that all
variables are stationary at the level except for population growth which is stationary at
the second degree.

Table 2 Data Stationary Test Results with the Augmented Disky Fuller Test

1 EG Stationer in the Level 0.0090
2 CPO Stationer in the Level 0.0001
3 GE Stationer in the Level 0.0000
4 GRI Stationer in the Level 0.0001
5 UP Stationer in the Second Different 0.0001

Furthermore, the data is tested for the Lag Leg test to find out where this reflects the
closest correct result to the Vector Error Correction Model test. The test results are
presented in Table 3.

Table 3 Uji Lag Order Selection Criteria

0 -411.5691 NA 2062967 28.72890 28.96465 28.80274
1 -269.1044 225.9785 644.7147 20.62789 22.04233* 21.07088
2 -228.2548 50.70983* 255.9198* 19.53481* 22.12796 20.34696*

The data is continued with further testing using the Johansen co-integration test to
determine the relationship between variables in the long term. The test results are
presented in Table 4.
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Table 4 Unrestricted Cointegration Rank Test (Trace)

None* 0.732550 110.846 69.81888 1.939544
At most 1* 0.691596 72.600 47.85612 5.679189
At most 2* 0.460536 38.486 29.79707 0.003912
At most 3* 0.386686 20.587 15.49471 0.007811
At most 4* 0.198318 6.410 3.841465 0.011342

From the results of the analysis using the Vector Error Correction Model (VECM) test, it
can be shown the long-term and short-term relationship between the variables
Economic Growth (EG), Gas Emissions mtCO, (GE), Crude Palm Qil (CPO), Urban
Populations (UP), and Gini Ratio Index (GRI).

Table 5 Vector Error Correction Model Test Results

CointEql -0.736 -1.390
Short term
D(EG(-2)) 0.243 0.682
D(CPO(-2)) 0.019 0.090
D(GE(-2)) 0.074 0.253
D(GRI(-2)) -0.573 -3.448
D(UP(-2)) 8.792 0.765
Long term
CPO(-1) -0.271 -3.843
GE(-1)) -0.309 -2.245
GRI(-1)) -0.577 -6.195
UP(-1)) 0.256 3.131

Note: significant level of 5% = 2.0

Based on the analysis results using the Vector Error Correction Model (VECM), it can be
concluded that the dependent variable is Economic Growth. At the same time, the value
of the ECT coefficient is -0.736, which means that when all variables are in a dormant
state, economic growth can decrease by 0.736 percent in one period of time.

- 0.736 (ECT) — 0.271 (CPO(-1)) — 0,309(GE(-1)) — 0,577(GRI(-1)) + 0.256(UP(-1)) +
0.243D(EG(-2)) + 0.019D(CPO(-2)) + 0,074D(GE(-2)) — 0.573D(GRI(-2)) + 8.792D(UP(-2)) +
6.247.

Results If viewed in the short-term Economic Growth has a positive and significant effect
with a coefficient value of 0.243. It means that when there is a 1 percent increase in
economic growth this year, it will increase by 0.243 percent in the following year. The
Indonesian economy itself in 2020, when measured by gross domestic product, reaches
Rp. 15,434 trillion, while gross domestic product per capita reaches USS$ 3,911.7. (BPS,
2021). The economic structure in Indonesia so far tends to be spatially dominated by
groups in the provinces on the island of Java by 58.75 percent, with economic
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performance experiencing a growth contraction of 2.51 percent. Of course, when
compared to 2019, this has decreased by 2.07 percent.

The impact of the Covid-19 pandemic in 2020 had a surprising impact on economic
growth in Indonesia (Ali et al., 2021; Khanna, 2020; Maipas et al., 2021). It gives the
impact of growth contraction that varies between islands. Island groups experiencing
growth contraction (c-to-c) include the islands of Bali and Nusa Tenggara by 5.01
percent; Java Island by 2.51 percent; Kalimantan Island by 2.27 percent; and Sumatra
Island by 1.19 percent. In contrast, the impact of Covid-19 was relatively not too severe
on island groups that experienced increased growth, which included Sulawesi Island
growing by 0.23 percent and Maluku and Papua Island by 1.44 percent. (BPS, 2021)

Likewise, CPO (Crude Palm Qil) directly impacts economic growth (Khatun et al., 2017).
However, in this study, the coefficient value is 0.019 and has an effect but is not
significant. Therefore, it can be interpreted if This is in line with what was conveyed by
(Aprina, 2014; Kadarusman & Herabadi, 2018; Sommer et al., 2019), which states that
the majority of economic growth in developing countries is supported by agricultural
commodities, one of which is palm oil.

In this case, Indonesia is also one of the developing countries that still cannot be
separated from the agricultural sector. Despite efforts to shift to the industrial sector,
support related to human resources is still lacking. So this could be one of the obstacles
to the transition from the conventional sector to a more modern sector (Qodri et al.,
2020; Wulandari et al., 2020). However, when viewed from increasing production,
business development in the plantation sector has shown positive and very rapid
progress, especially in oil palm commodities. It is also what makes Indonesia a mainstay
for export to foreign markets.

In Indonesia, oil palm plantations are dominated in several areas, such as Java, Sumatra,
and Kalimantan (Aprina, 2014). With abundant resources, Indonesia has become the
most enormous crude palm oil production level globally. However, this cannot be
separated from various factors that can support all of this, such as increased production,
an increase in the quality of CPO that can penetrate the world market, and government
policies to support all agricultural sectors. (Alatas, 2015) mentioned a downward trend
in demand for Indonesian Crude Palm Oil. Of course, this must be vigilance for Indonesia
so that exports continue to increase every vyear. (Iskandar, 2015) using the
Autoregressive model found that in the short term, it has a positive effect on increasing
Crude Palm Qil production on economic growth in Indonesia. It can be interpreted that
palm oil commodities can positively impact increasing economic growth in a country in
the short term.

As a comparison and reference, to see the impact of fluctuations or changes in
international crude oil prices (Indonesian Crude-Qil Price) on the economy. (Nizar, 2012)
conducted research using monthly time series data and the VAR model. The results of
the analysis show that fluctuations in the price of international crude oil (Indonesian
Crude-Qil Price) in the world market: first, have a positive impact on economic growth
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for three months (one quarter), second, encourage domestic inflation for one year,
third, increase the money supply in the country; the increase in the money supply lasted
for five months, fourth, had a negative impact on the real exchange rate of the rupiah
for ten months and fifth, caused an increase in domestic interest rates (this effect lasted
for ten months).

In contrast to the long-term results, Crude Palm Qil has a negative but significant effect,
as indicated by the coefficient value of -0.271. it can be interpreted that in the long
term, every 1 percent growth of Crude Palm Qil production in the current year will have
a decreasing impact on economic growth by 0.271 percent in the following year.
(Tjahjaprijadi, 2014) stated that in the long term, Crude Palm Qil tends to have a
negative impact on economic growth in Indonesia; this is due to the nature of the oil
palm plant, which is prone to degradation of the quality of the planted soil so that its
products will decrease over time.

Indeed, so far, Indonesia has become the largest palm oil-producing country in the
world, but vigilance on the sustainability of biological resources must still be considered.
Crude Palm OQil is a source of state revenue through trade. According to (Reiley, 2018) if
the balance of payments is in a surplus, there is foreign exchange entering the country,
so this can be beneficial for Indonesia in the short term and not in the long term.

Gas emission in this study shows a coefficient value of 0.074, which is influential but not
significant. This result can be interpreted that when there is a 1 percent increase in CO,
emissions in the current year, it will have an increasing impact on the economic growth
of 0.074 percent in the following year. It was in line with what was conveyed by (Fetahi-
Vehapi et al., 2015; Frankel & Romer, 1999) that CO, emissions are related to a country's
production and trade. Carbon emissions, in this case, are correlated with the intensity of
economic activity in a country, especially developing countries (Muleya, 2020). In some
instances, trade liberalization policies can minimize air pollutants that cause relatively
high gas emissions, such as particulates and sulfur dioxide. (Cherniwchan, 2017).

The weakness of disclosing CO, gas emissions in Indonesia is still minimal (Xu et al.,
2020). It is primarily voluntary and rarely implemented by business entities. Companies
that disclose carbon emissions have several considerations, including gaining legitimacy
from stakeholders, avoiding threats, especially for companies that produce greenhouse
gases, such as increased operating costs, reduced demand, reputation risk, legal
processes, and fines and penalties. (Berthelot & Robert, 2011).

In contrast to the long term, gas emissions have a negative and significant coefficient
value of -0.309. Of course, this can be interpreted that every 1 percent increase in Gas
Emissions this year, in this case, will have an impact on decreasing economic growth by -
0.309 percent in the following year. By what was conveyed to (Wang et al., 2018),
industrialization must lead to environmentally friendly sustainability so that this causes a
decrease in economic growth in a country. In general, since the era of industrialization,
every country has competed to produce and increase domestic productivity (Almer &
Winkler, 2017; Atik, 2012; Ghosh, 2019; Korkut et al., 2017). However, not many
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countries are aware of the impact (Dadhich et al., 2021; Li & Jiang, 2018; Zhang et al.,
2019).

One of the efforts to reduce the increase in gas emissions is implementing a policy on
biofuels (Khatun et al., 2017; Seo et al., 2019). Thus, the industrialization of biodiesel can
develop a green economy and is a positive response to energy conservation and
emission reduction policies. However, promoting biodiesel production requires a trade-
off between economic and environmental targets (Xu et al., 2020).

In this case, the Gini Ratio Index has a coefficient value of -0.573 and has a significant
effect. It can be interpreted that when there is a 1 percent increase in the Gini Index
ratio this year, it will decrease economic growth by 0.573 percent in the following year.
What was conveyed by (Bantika, Suzana, & Kapantow, 2015) also mentions a significant
influence between the Gini Coefficient Index and economic growth. Of course, when
there is an increase in economic growth, there will be a reverse effect on the Gini
Coefficient Index, where it will go down. It means that economic development is
following one of the objectives, namely reducing income inequality in Indonesia.

However, when viewed from the Gini level, Indonesia's current ratio is still at 0.38
percent. According to (Nadya & Syafri, 2019), income inequality between high-income
people and low-income people is a big problem faced by developing countries, one of
which is Indonesia. (Barika et al., 2010) mentioned that Indonesia is one of the countries
with the highest Gini ratio globally, which can be assumed as the four most prosperous
people in Indonesia and the 100 million poor people in the country. Therefore, this
inequality in income distribution must focus on the government to provide more pro-
poor policies to improve welfare and reduce the Gini ratio index.

Like the long term, the Gini Ratio Index, where this variable has a coefficient level of -
0.577 and significantly affects economic growth in Indonesia. It means that every 1
percent increase in the Gini Ratio Index in Indonesia this year will impact decreasing
economic growth by 0.577 percent in the following year. Inequality of development
between regions is a common aspect in the economic activities of a region (Nadya &
Syafri, 2019). This inequality is caused by differences in the content of natural resources
and geographical conditions in each region. As a result of these differences, the ability of
a region to encourage the development process is also different. Therefore, it is not
surprising that there are usually developed and underdeveloped areas (Gassner et al.,
2019). Furthermore, the occurrence of inequality between regions has implications for
the level of community welfare between regions. Therefore, this aspect of development
inequality between regions also has implications for the regional government's
formulation of regional development policies.

Urban Population, in this case, has a coefficient value of 8,792 and is influential but not
significant. It can be interpreted that every 1 percent increase in population growth in
the city in the current year will impact increasing economic growth by 8.79 percent in
the following year. (Agung, Hartono, & Awirya, 2017) explained that the level of
urbanization in Indonesia is indeed very high. If it is calculated, almost more than half of
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the total population of Indonesia lives in urban areas (Rahmawati, 2020). The increase in
urban population growth is directly proportional to future energy needs due to changes
in people's energy consumption patterns caused by high demand and mobility in urban
areas (Arglieso et al., 2013). Lifestyle changes will accompany urbanization and rapid
urban population growth, changes in population settlement patterns, and
improvements in transportation infrastructure, impacting increasing energy demand. It
can be seen in the increasing lifestyle of urban people, who tend to be wasteful in
energy use.

While the long-term urban population has a coefficient value of 0.256 and has a positive
and significant effect on economic growth in Indonesia, this can be illustrated that when
there is a 1 percent increase in the Urban Population-level, this year it will have a
positive impact on economic growth in Indonesia in the following year. (Luber &
McGeehin, 2008) mentioned that the urban population, in this case, has played a role in
economic growth in a country in general. However, this should be of particular concern
when there is a deviation from this generalization. In extreme cases, some provinces
(Central Kalimantan, Jambi, Papua, West Papua) are classified as more developed but
still less urbanized or simply downward drifting due to poor infrastructure. On the other
hand, Yogyakarta has a lower level of economic development than urbanization
(Sulistyorini, 2020).

Conclusion

In achieving a goal of economic growth, the element of sustainability must remain a
priority. Climate change is one of the impacts of every country that does not care about
environmental health. Various industrial sectors have an impact on environmental
sustainability, one of which is the palm oil industry. In this case, the palm oil industry, in
the short term the palm oil industry, CO, gas emissions, and the level of the urban
population have a positive influence on economic growth in Indonesia except for the
Gini ratio index, which has a negative influence on economic growth. Meanwhile, the
palm oil industry emits CO, gas in the long term, and the Gini index ratio has a negative
effect. Therefore, it is due to environmental degradation that impacts the decline in
long-term economic growth in Indonesia so far.

This study has limitations related to the object of research that only uses a few
independent variables. It would be more interesting if this could use more variables to
provide a broader explanation regarding the variables that affect economic growth and
impact climate change in Indonesia.

Government policy should also pay attention to the environmental impact of any efforts
to increase economic growth. If viewed from the short term, indeed most of the positive
impact, but if viewed from the long term will be worried about the opposite impact.
Indeed, this will create a moral burden for the sustainability of Indonesia in the future.
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