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Abstract

The aim of this study is to explore the role of urbanization and
economic growth in natural resources using a time series data from
1971 to 2018. The current study applied a novel methodology of
nonlinear ARDL proposed by Shin et al. (2014). This methodology
is ideal to answer the asymmetric effect on the independent variable
on the dependent variable. Furthermore, we also applied
asymmetric Granger causality introduced by Hatemi-J (2012) to
confirm the causal relationship between the variables. The results
of NARDL affirmed that all the variables have a significant impact
on natural resources rent. The findings confirm that negative shocks
of urban intensity decrease the natural resources rents; however, the
positive shocks increase the rents of natural resources. On the one
hand, the positive and negative shocks of GDP increase the natural
resources though, the magnitude of positive shocks are significantly
different from the negative shocks. On the other hand, the results of
asymmetric Granger causality confirm that positive and negative
shock of urban intensity does granger cause positive shocks of
natural resources. Whereas, positive shocks of natural resources
(economic growth) have a causal connection with positive and
negative shocks of economic growth (natural resources) in
Indonesia.
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Introduction

The term urbanization becomes a global subject which is considered as the outcome of consistent gradual
revolutions in the industry based on technical, modern and technological advancements (Ding & Peng 2018;
Bertinelli & Black, 2004; Fujii, 1968). Moreover, urbanization is said to be the outcome of development,
industrialization and economic acceleration (Bakirtas & Akpolat, 2018), whereby manufacturing organizations
explore new and efficient ways of usage, extraction, transformation, and consumption of the natural resources
into the products in order to meet the market demand (Ding & Peng 2018; Bakirtas & Akpolat, 2018; Nurwanda
& Honjo, 2020). Nevertheless, urbanization results in an ultimate change in resource extraction and utilization,
which is also considered as the evaluating criteria for economic development (Ding & Peng 2018).

It has been reported that while comparing developing countries with developed countries, developing
countries are found to be more affected by urbanization (Henderson, 2002). This is because of many reasons
including the potential of the economic growth, a rapid increase in the population of the existing residents and
due to immigrants shifting from the rural areas to comparatively developed cities (EImqvist et al., 2013; Yuan,
Sawaya, Loeffelholz, & Bauer, 2005; Meyer & Meyer, 2016). This leads to the speculation that most of the
possible development due to urbanization can happen in medium and small-sized cities (Elmqvist et al., 2013).
As mentioned earlier, one of the reasons of the urbanization is consistent growth in the population whereby it
was found that in 2015, the expected population to live in the urban cities are found to be 54% whereas they are
expected to grow up to 74% of the world's total population by the year 2050 (UN-Habitat, 2016). Moreover, as
more people will be living in urban cities, therefore it is also expected that the general lifestyle of the residents
will also change (Jones, 2017).

Urbanization leads to several potential challenges to the economy of a country that needs to be taken care of
(Jones, 2017). Urbanization results in altering the supply of the basic need and services, which needed to be
expanded as per the ratio of urbanization (Ding & Peng, 2018). Urbanization also results in the potential
challenge of housing and land surface usage that need to improve accordingly (Jones, 2017). In addition to this,
due to urbanization, the planning related to education, health, employment opportunities also affected that also
need to grow in parallel to the urbanization so that the economy can be efficiently managed (Elmqvist et al.,
2013). However, the most important challenge of urbanization is the usage and depletion of the natural resources
that lead to a potential threat to the ecological health of the country United Nations General Assembly (2017).

The efficient consumption of natural resources significantly contributes to the country's economic growth
(Hassan, Xia, Huang, Khan, Igbal, 2019). Moreover, researchers agree that the natural resources tend to
accelerate the economic health of an economy (Miao et al., 2017) and hence results in an accelerated economic
growth (Hassan et al., 2018). In addition to this, depletion of natural resources either due to consumption or due
to adverse ecological conditions and environmental degradation, has become one of the most important issue
mankind is facing globally (Ding & Peng 2018; Jones, 2017). For instance, it has been reported that mountains,
that account for 25% in terms of the usage of land surface and accommodates one-tenth of the entire global
population (Loffler et al., 2011), houses nearly half of the world's total biodiversity (Payne, Warrington, Bennett,
2002) is also the source of resources that have been extracted from it including minerals, water, energy, food and
others (Blyth, Groombridge, Lysenko, Miles, & Newton, 2002; Sabishchenko, Rebilas, Sczygiol & Urbanski,
2020). Therefore, urbanization needed to be done in a way that it has the least adverse effects on natural
resources, and hence there is a need to have more environment sustainable urbanization (Tomlinson, Chapman,
Thornes, & Baker, 2011; Ding & Peng 2018). This leads to the emergence of a new agenda named "New Urban
Agenda" which is a roadmap for sustainable urbanization signed by more than 170 countries for the next 25
years (Jones, 2017).

Indonesia is a country situated in the Southeast Asia region and is known as the world's largest country in
terms of islands with a number of more than 16 thousand islands (The Jakarta Post, 2017). With an area spread
over 1,904,569 km2, makes Indonesia 14th largest country in the world (Seeking Alpha, 2017). In terms of
population, Indonesia ranks at fort among the most populous counties in the world, with people more than 267
million. According to the World Bank (2016), Indonesia is found to be the most fasting country in Asia in terms
of urbanization in which the country is showing a radical transformation from being a rural-based economy to an
urban-based. Moreover, it is estimated that by the year 2025, nearly 68% of the total population of Indonesia will
be living in cities as the cities are growing at a pace of 4.1% annually. In terms of population density, the country
requires more sophisticated urban planning and investments in the infrastructure, which are currently not in
accordance with the population and the urbanization (Nurwanda & Honjo, 2020; Jones, 2017).

Despite being the highest in terms of urbanization, it is estimated that the 1% urbanization of the county
leads to only 4% of economic growth, which is very low as compared to the other countries in the same region
(The World Bank, 2016). Such low economic growth raises serious concern on the rate of urbanization and
development (Yan, 2020). When the country urbanization is the fastest of the region, and the population is
accordingly increasing, which leads to the more consumption of natural resources, energy utilization, bio-
diversity mitigation, possible spreading of the population to house more land space, thus urbanizing at the cost of
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the natural resources where the economic growth is not in accordance with the aforementioned facts (Nurwanda
& Honjo, 2020; Jones, 2017). This leads to the serious concerns of the researchers to identify and explore the
relationship between urbanization at the cost of natural resources (Ma and Hao, 2020).

In light of the aforementioned discussion, it is evident that though Indonesia is progressing in terms of
urbanization; however, the rate of urbanization is not providing sufficient benefits in terms of economic growth.
Hence this leads to the motivation of the present study, whereby researchers aim to explore the rate of
urbanization at the cost of consumption of natural resources, so that if the empirical results are not good, then the
possible implications can be suggested in order to improve the consumption and utilization of the natural
resources so that the outcome can be maximized which potentially contribute in the economic growth of the
country n the best possible way.

The following sections include discussion related to relevant literature of the urbanization and consumption
of the natural resources, followed by the methodology where the operationalization of the present study is
discussed. After that, estimations and results are reported, and policy recommendations are discussed based on
the findings and results.

Literature Review

Natural resources are considered as the backbone of an economy since they provide the fundamental
advantageous factor of land for the development and progress along with its constituents of minerals, metals,
forest, water, etc. In this regard, the theoretical aspects of Natural Resource based theory by Hart (1995) also
stated that the efficient utilization of natural resources is considered to cause an increase in firm-level
competence. From the macro aspect, assuming the significance of natural resources in an economy, several
studies also identified the positive impact of natural resources on country's growth and development (Bunte,
Desai, Gbala, Parks & Runfola, 2018; Sanusi, Meyer & Slusarczyk, 2017; Havranek, Horvath & Zeynalov,
2016; Hao, 2007). However, with increasing trends of industrialization and globalization, there exists a
continuous decline in the level of earth's natural resources (Sharif, Afshan and Qureshi, 2019; Gilberthorpe &
Hilson 2016; Popp, Olah, Fekete, Lakner, & Mat¢, 2018; Pegg, 2003).

Moreover, in many recent studies, urbanization has been identified as the major cause of natural resource
depletion. For instance, concentrating on urbanization gradients, Parsons et al. (2019) stated that urban
development acted as a carnivore commotion for natural habit and act as a major threat to environmental stability
and natural resources sustenance. Similarly, in Pakistan, Rashid et al. (2018) also examined the ecological
impact of urbanization in the city of Rawalpindi. The findings elaborated that only the two major urban colonies
dispersed in the area of 15. 5 global hectares are utilizing the resources much greater than the bio-capacity of the
entire country. On the other hand, Hassan, Xia, Huang, Khan and Igbal (2019) studied the causal link between
urbanization and natural resources. The results found that in the short run, urbanization has a significant causal
effect on natural resources. However, in the long run, there existed no causal link between urbanization and
natural resources in Pakistan.

Focusing on the natural resource of coal, Kurniawan and Managi (2018) investigated the relationship
between coal usage and urban development in Indonesia between 1970 to 2015. The results of the study found
that urbanization is significant to impact coal consumption in the country. Specifically, the findings suggested
that a rise in urbanization further enhances the utilization of coal in the Indonesian economy. Similar results
were reported by Guo, Zhang, Zhao, Wang and Xi (2018) while examining the Shanxi province of China from
1978 to 2014, and Wang (2018) while studying the coal-urbanization link in twenty-nine provinces of China
from the period of 2006 to 2015. In Bangladesh, Arfanuzzaman and Rahman (2017) also found that urban
intensity without proper planning in the current age of industrialization has resulted in increased pressure on
resources such as power, land, and water. The study found the population to be the major factor in causing
increased demand for natural resources. Stressing on the negative effects of increased dependence on fossil fuel
in terms of damaging environment and resource depletion, Siddique, Majeed and Ahmad (2016) found that
urbanization resulted in increased degradation of natural habitat.

In another study of Indonesia, Remondi, Burlando and Vollmer (2016) analyzed the hydrological impact of
urbanization in Jakarta. The study established that as a result of an increase in urban intensity, the tropical river
catchments face the challenge in water resources. The study also found the detrimental effects of speedy drastic
land utilization as an outcome of urbanization in Indonesia. Similarly, studying the West Java province of
Indonesia from the period of 1997 to 2014, Agaton, Setiawan and Effendi (2016) stated that Citarum Watershed
is severely endangered by the increase in urbanization and deforestation. Moreover, examining the landscape
variation in Indonesia, Arifin and Nakagoshi (2011) also stated that a fast-paced rise in urbanization, especially
in a developing country such as Indonesia, contained a detrimental effect on bio-capacity of the country.

In China, Shen, Cheng, Gunson and Wan (2005) examined the relationship between urban development and
power and natural resources utilization. In doing so, the authors utilized the data from the period of 1952 to
1999. The study found that urban development is a crucial factor in natural resource depletion. Specifically, the
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findings revealed that predicted that the resource of steel, coal, cement, aluminum, along with timber, are
significant to influence the rate of urban intensity. The study also predicted that the trends of urbanization are
likely to augment in the future, thereby poses a stronger threat of the extended resource scarcity in the country.
Similarly, Ducrot, Le-Page, Bommel and Kuper (2004) also reported that an increase in urban intensity
amplified the conflicts for natural resources utilization, hence required the need for advanced management of
water and land consumption. Also, Hassan, Xia, Khan and Shah (2019) also studied the role of urbanization in
disrupting eco-services. Specifically, the study assessed how the increase in urbanization is associated with the
ecological footprint of Pakistan. The authors found that urbanization has a significant negative effect on the
demand for natural resources, land, water, etc.

Applying the panel estimations, Bilgili, Kogak, Bulut and Kuloglu (2017) examined the role of urbanization
in affecting energy intensity in Indonesia, Malaysia, China, Nepal, Philippines, Bangladesh, South Korea,
Vietnam, India, and Thailand between 1990 to 2014. Similar to Ma (2015) and Hussain, Slusarczyk, Kamarudin,
Thaker and Szczepanska-Woszczyna (2020), the study also found the significant positive role of urbanization in
increasing energy intensity in the selected Asian economies. In another panel investigation, Bao and Chen (2017)
analyzed the factors contributing to water efficiency in thirty-one provinces of China. The findings of the study
stated that urbanization reduces the efficiency of water consumption in Chinese provinces. Similarly, Gao and
He (2017), while examining the association between urbanization and water consumption in China, also stated
that an increase in urbanization enhanced water usage in the country. For India, Raj (2016) also reported that an
increase in globalization has resulted in a water supply shortage in Bangalore City.

Moreover, Ma (2015) examined the impact of urbanization on coal and energy intensity. For this, the
authors analyzed the data of the Chinese economy from 1986 to 2011. The results of the study found that urban
intensity is significantly linked to energy intensity, stating that the rise in urbanization enhanced energy
intensity. However, the results failed to find the impact of urbanization on coal intensity in China. Moreover,
focusing on wood consumption in the form of timber, Delphin, Escobedo, Abd-Elrahman and Cropper (2016)
investigated the impact of urbanization on forestry. In doing so, the study gathered information on the United
States economy for the time period of 57 years. The results found that timber volume is largely reduced as a
result of urbanization in the state of Florida. Similar results were reported in the study of Zhang and Nagubadi
(2005), establishing that urban intensity decreases forestry timbers.

In another study, Ding and Peng (2018) examined the role of urbanization and resource consumption in the
mountainous region of Dali Prefecture. The study stated that urban intensity had amplified the impact of people
on natural resources. Specifically, the authors found that urban development has greatly affected arable land and
thus enhanced the ecological footprint challenges. Similarly, Wu, Li and Li (2018), while analyzing the levels of
natural resources in China, stated that Fees of resources are a crucial aspect for the country's growth. However,
urbanization, industrialization, and poor usage of natural resources are detrimental to the country's resource
sustenance. Similarly, in the case of metal resources, Ma et al. (2016) reported that an increase in urban intensity
resulted in contamination and enrichment of metals into the atmosphere. Likewise, in southern Finland, Virkanen
(1998) also found that urbanization led to enhance metal deposition in the country.

Furthermore, Wan et al. (2015) stressed on the concept of ecosystem services in the presence of urban
growth. For this, the author utilized the data of the Chinese economy from the period of 1990 to 2011. The study
defined ecosystem services as the utilization of natural resources and related assets for the endurance of the
population. The investigation found the inverted U-curved association among the variables of interest, indicating
that with the increase in urbanization, the level of eco-services also enhanced, however with the growth in urban
intensity, the country faces a decline in the level of natural resources and assets. For Brazil, Costa and Monte-
Mor (2015) also found that an increase in urban intensity causes a decline in the management and endurance of
natural resources, especially the poor exploitation of land, vegetation, and water resulted in augmented
expenditures of sustainable policies. Emphasizing on energy usage from both renewable and non-renewable
resources, Kwakwa (2019) examined the contributing factors of enhanced power utilization in Tunisia from the
period of 1971 to 2014. Contrarily to earlier findings on resource consumption, the study found that urban
development reduces energy utilization in Tunisia.

Methodology

As discussed earlier, the present study empirically investigates the association between urbanization and
consumption of natural resources in the context of Indonesia. Hence in order to meet the objective of the present
study, Nonlinear ARDL (NARDL) technique is applied. Moreover, in order to compute the said association and
to apply the NARDL, in the present study, the annual data of time series from 1971 to 2018 has been used. In
addition to this, the proxy to represent the urban intensity is the total number of urban population (measured in %
of total populations), whereas, for the consumption of natural resources, total natural resources rent (measured in
% of GDP) is used as a proxy. Moreover, we used economic growth as a control variable as it is one of the main
reasons to increase natural resources in the Indonesia economy. The data for GDP is measured in per capita of
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GDP. Lastly, the employed data was extracted from the database of the World Bank, which is considered as one
of the most reliable time-series data based. Therefore, for the present study, the following empirical equation is
being proposed:

InNAR, =f(InURB,, In GDP,) 1)

The linear form of equation 1 is stated below:

InNAR, = + B; InURB, + 3, InGDP, + 2)

In econometrics, while evaluating the long-run relationship between two or more variables, there are three
different approaches available to the researchers. These are Granger Causality, ECM, and ARDL approach
(Fareed, Meo, Zulfigar, Shahzad & Wang, 2018; Hussain, Grabara, Razimi & Sharif, 2019). By applying any of
these approaches, the asymmetric aspect of the time series data employed is accounted for. In addition to this, the
linear aspect of the relationship among variables can be evaluated by linear regression. However, linear
regression has the limitation to account for and to handle the nonlinear relationships among the variables.
Therefore, Shin et al. (2014) advance the earlier ARDL approaches, which were proposed by Pesaran, Shin and
Smith (1999; 2001) to account for the nonlinear aspect of the relationships of the variables. By such
advancements, the extended framework has the capability to explain the short term-based volatilities and the
asymmetric aspect, which are termed as the structural breaks in the time-series data. Therefore, the long-run
equation to account for the asymmetric aspect is mentioned below:

NAR, = ay + oy URB;{ + o, URB; + a3GDPR' + o, GDP™ + & 3)

In equation 3, natural resources are represented by NAR, whereas o = (o, 0y, 03,0ty ) represents the co-
integrating vector that needs to be calculated. Moreover, URB;", URB_, GDF,;", GDPF,” represents the partial sums
of the possible positive and negative changes in natural resources by the urban intensity and economic growth, as
shown below.

t t
URB{ = " AURB{ = )" max{AURB,0), @)
t=1 t=1
t t
URB™ = > AURB = ) minfAURB,0). )
t=1 t=1
t t
GDP* = > AGDR' = )" max@GDP,0) )
t=1 t=1
t t
GDP™ = ) AGDR™ = )" min{AGDP, 0). 7
t=1 t=1

Referring to equation 2, the extended asymmetric ARDL framework, which is proposed by Shin et al.
(2014) is shown below:

m
ANAR, = By + B;NAR_; + B,URB;"; + B3URB;_; + B4,GDPt, + BsGDPZ; + Z 8;;ANAR_;
i=1

n p q r
+ Z 8, AURB;, + Z 83 AURB,_; + Z 8,4AGDPYE, + Z 85;AGDPZ;
i=0 i=0 i=0 =0
+ u (8)

Referring to equation 8, lags orders are represented by m, n, p, ¢ and r, whereas Py, B3, 3, P4. P5 represents
the positive and negative long term shock effects and Y 853, Xi_ 5845, ik o 845, L= o 85;, represents the potential
positive and negative short term on natural resources caused by the urban intensity and economic growth
respectively. In the present study, by employing NRDL, the nonlinear based relationship among the variables are
being studied and evaluated.

On the other hand, the asymmetric ARDL framework is applied as per the steps discussed by (Fareed, Meo,
Zulfiqar, Shahzad & Wang, 2018). Firstly, all of the variables are evaluated, whether they are stationary or not.
Such evaluation is performed by augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests.
Though the evaluation of stationery is not compulsory when approach like ARDL is applied, and ARDL can be
employed when the variables are found stationary at either 1(0), 1(1) or the combination of 1(1) and (0).
However, Ibrahim (2015) has discussed that ARDL has the limitation that when the 1(2) series is present, the
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model cannot proceed. Therefore, in order to avoid and eliminate the potential risk associated with the deceptive,
tempered, or ambiguous findings, the stationary test was applied. Secondly, referring to Equation 8, the model is
estimated through the ordinary least-squares method. In addition to this, following the guidelines by Katrakilidis
and Trachanas (2012), the general to specific approach and SIC information criterion is also followed. Thirdly,
the existence of cointegration was evaluated by employing bounds test just to ensure the presence or absence of
cointegration. When the presence of cointegration is confirmed, the asymmetric ARDL framework is applied. At
this stage, the derivation of the asymmetric cumulative dynamic multiplier effects lead by 1% change is studied
in URB{",, URB,_,, GDP;*,, GDP,_, accordingly. These are shown in the following equations:

h
ONAR,;
sf(URB) = ) —— 9
h £ dURB;,
h
~(URB) ONAR., (10)
S = ToR—
h £ 9URB_,
"\ ANAR
sT(GDP) = » ——H (11)
h £ dGDP,
h
~(GDP) = ONAR., 12
*h " £y 9G0P, (12)

Based on the aforementioned discussion, which states the step by step application of NARDL, the objective
of the present study is studied and evaluated. The empirical findings of the tests applied, and results are
discussed in the next section.

Data Analysis and Interpretation

Initially, we applied descriptive statistics for all the three variables used in this research. The findings of
descriptive statistics are reported in Table 1. It contains mean value, minimum, maximum, standard deviation
value along with the Jarque-Bera test, which confirms that whether our variables are linear or nonlinear. The
findings confirm that the mean of all the variables is positive. The mean value of natural resources is 10.167,
with a minimum value of 3.059 and a maximum value of 33.658. In addition, the mean value of urban intensity
is 35.763, with a minimum value of 17.338 and a maximum value of 55.325. Moreover, the mean value of
economic growth is 2118.153, with a minimum value of 804.724 and a maximum value of 4284.653. In addition,
the standard deviation for natural resources, economic growth, and urban intensity are 6.022, 966.081, and
12.382. Furthermore, we applied the Jarque-Bera test to confirm the normality in the selected variables. The
results of the JB test confirm the rejection of the null hypothesis at a 1% level of significance, which means all
the variables are non-normally distributed. The results of further confirm that there is an indication of
nonlinearity in all the selected variables (Troster et al., 2018; Shahbaz et al., 2018; Sharif et al., 2019; Arain et
al., 2019).

Tab.1. Results of Descriptive Statistics

GDP NAR URB

Mean 2118.153 10.167 35.763
Maximum 4284.653 33.658 55.325
Minimum 804.724 3.059 17.338
Std. Dev. 966.081 6.022 12.382
Skewness 0.585 1.848 0.035
Kurtosis 2.383 7.152 1.585
Jarque-Bera 34.500 61.786 42.017
Probability 0.000 0.000 0.000

Source: Authors’ Estimations

There is one significant requirement of utilizing ARDL bound testing methodology that all of the aeries

ought to be stationary at I (0) or I (1) but not I(2). As indicated by Ouattara (2004), the findings of ARDL will be
invalid if any of the I (2) factors are considered for the model. Thusly, it is fundamental to decide the stationarity
of the dataset. In doing so, we used ADF and PP unit root tests, and the outcomes of the two tests are introduced
in Table 2. The unit root test outcomes indicated that natural resources rents, urban intensity, and economic
growth are showing not stationary features at the level and then become stationary at the first differential series.
Moreover, we likewise utilized Zivot and Andrews' (1992) unit root test, which reflects breaks as contended by
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Perron (1989) that the basic stationary tests give bogus results within sight of breaks to dismiss the null of unit
root test. Thinking about the issue of the break in the time series, utilizing Zivot and Andrews (1992) unit root
test, we additionally observed that all the factors are stationary at I (1), not I (2) (Table 3). Subsequently, it is
affirmed that we can apply ARDL methodology as all the series are not I (2).

Tab. 2. Results of Unit root test

ADF Unit root test PP unit root test
Variables 1(0) I(1) 1(0) I(1)
C C&T C C&T C C&T C C&T
GDP 0.438 0.392 -5.382 -5.024 0.391 0.401 -5.658 -5.33
NAR -0.214 -0.195 -4.137 -4.372 -0.227 -0.254 -4.282 -4.039
URB -0.827 -0.785 -3.486 -3.773 -0.754 -0.795 -3.435 -3.238
Note: GDP explains the per capita of gross domestic product, NAR represents the natural resources rents, and URB describes the
urban population.
*ax Rk & * represents level of significance at 1%, 5% and 10% respectively.

Source: Authors’ Estimations

Tab. 3. Zivot-Andrews Structural Break Trended Unit Root Test

. At Level At 1st Difference
Variable — - . -
T- Statistics Time Break T- Statistics Time Break
GDP -0.346 (1) 2004 -5.483 (1)*** 2002
NAR -1.048 (1) 2010 -5.049 (1)*** 2000
URB -0.893 (1) 1999 =7.724 (1)*** 2015

Note: Lag order shown in parenthesis.

* Represents significance at 1% level.

Source: Authors’ Estimations

Moreover, Sharif, Afshan & Shahzad (2018) asserted that long-term connections rely upon maximum lags,
and Stock and Watson (2012) additionally affirmed that utilizing an excessive number of lags or utilizing less
lags can avoid most significant information of the framework or may reason worthless valuation. Hence,
thinking about the significance of ideal lags, we utilized just 1 lag as ideal after Schwarz Info Criteria (SIC). The
results of bound testing, along with nonlinear specifications, are reported in Table 4. The value of F-stats is
higher than the upper limits at a 5% significance level, which affirms the nonlinear long-run relationship
between urban intensity, natural resources, and economic growth in Indonesia. In this manner, we can push
ahead to estimate nonlinear ARDL coefficients.

Tab. 4. Results of Bond test cointegration in the asymmetric specification

Model F-Statistics Upper Bond Lower Bond
In NAR / (In URB_POS, In URB_NEG, In GDP_POS, In GDP_NEG) 32.548
Critical Values
10% 4.463 1.735
5% 5.433 2.231
1% 6.873 2.802
Note: The combine null of no long-run relationship is p=o+ = 0-=0. Moreover, the critical values are depending on Narayan (2005), the
sample period.

Source: Authors’ Estimations

In the next step, we evaluated equation 8 by utilizing the general approach utilizing p=¢=1 as an ideal lag
selection. The leading investigation of Shin et al. (2014) additionally pursued this way to deal with the final
description of the nonlinear ARDL framework. Here, we did not use all the lag regressors, which are
insignificant, as indicated by the general approach since Katrakilidis and Trachanas (2012) proposed expelling
unimportant lag regressors is vital as insignificant lag regressors can make clamor in the graphical plot
multipliers. Moreover, we likewise checked other significant issues of NARDL, for example, heteroskedasticity
utilizing the BPG test, serial correlation utilizing the LM test, and specification of the model using the Ramsey
RESET test. The findings of the diagnostic test are reported in table 7. The results affirmed that the framework is
not experiencing any of the previously mentioned problems; along these lines, we can push toward a novel
estimation of the NARDL approach. The NARDL estimation findings are reported in Table 5.
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Tab. 5. Estimations using NARDL Approach

Variables Coeff. t-stats Prob.

C 2.048 3.088 0.005

In NAR (-1) 0.384 5.372 0.000

In URB_NEG 0.284 4.684 0.000

In URB_POS 0.176 3.785 0.000

In GDP_NEG (-1) -0.133 -1.960 0.050

In GDP_POS (-1) 0.295 4.547 0.000

DInURB_NEG (-1) 0.216 4.628 0.000

DInURB_POS (-1) 0.149 3.957 0.000

DInGDP_NEG (-1) 0.206 -4.515 0.000

DInGDP_POS (-1) 0.124 2.019 0.050
Note: POS & NEG reflects to partial sum of positive and negative

Source: Authors’ Estimations

The present study investigates the asymmetric effect of urban intensity and economic growth on natural
resources in Indonesia. The results of long-run asymmetric ARDL is reported in Table-6. The results affirmed
that there is a presence of an asymmetric connection between urban intensity and natural resources and economic
growth and natural resources in the Indonesian economy. The results further suggested that due to the negative
shocks of urban intensity, the natural resources rents decreased by 20.4%. However, because of the positive
shocks of urban intensity, the natural resources rents increase by 35.5%. The signs of both shocks are different,
which affirm a nonlinear relationship between urban intensity and natural resources. The findings are very
logical and justifiable as the number of people increases in urban areas; the needs of natural resources increase as
compared if people live in rural areas. On the other hand, the effect of economic growth on natural resources is
also significant and asymmetric in nature. The negative shocks in GDP increase the natural resources rent by
18.3%. However, the positive shocks in GDP increase the natural resources by 38.5%. The signs of both shocks
are the same, but the magnitudes are different, which suggested that there is an asymmetric relationship between
economic growth and natural resources. This means that, as the economic growth increase of decrease, it will
increase the needs of natural resources with a different magnitude as low growth increase natural resources rent
significantly lower in comparison with higher growth in the Indonesia economy.

Tab. 6. Results of Long-run asymmetric using NARDL Approach

Variables Coeff. t-stats Prob.
In URB_NEG -0.204 4.548 0.000
In URB_POS 0.353 4.968 0.000
In GDP_NEG 0.183 2.904 0.004
In GDP_POS 0.385 5411 0.000

Dependent Variable: Natural resources rent

Source: Authors’ Estimations

Next, the results of the diagnostic test of the NARDL approach are reported in Table 7. Here, the
significance value of LM and Breusch-Pagan-Godftrey is greater than 0.100 (10%), which confirms that the
model is independent of serial correlation and heteroscedasticity issues. In addition, we reported the p-value of
the Ramsay RESET test, which is also more than 0.100, suggesting that the current model is suitably specified.
Finally, we reported the variance inflation factor value, which is 4.583, suggesting that there is no problem of
multicollinearity in our model.

Tab. 7. Results of Diagnostic Test

Diagnostic Test Problem P-value Status
LM test Serial Correlation 0.148 No serial correlation
Breusch-Pagan-Godfrey Heteroscedasticity 0.227 No heteroscedasticity
Ramsey RESET test Model specification 0.583 Model is correct
VIF Multicollinearity 4.582 No multicollinearity

Source: Authors’ Estimations

In the final step, we applied the asymmetric Granger causality, which is proposed by Hatemi-j (2012). We
used asymmetric causality to examine the causal connection between the positive and negative shocks natural
resources, urban intensity, and economic growth in the Indonesia economy. The results are reported in Table-8.
The results suggested a unidirectional causal relationship from negative shocks of urban intensity and positive
shocks o natural resources. Moreover, the results further suggested a unidirectional causal connection from the
positive shock of urban intensity to positive shocks of natural resources. On the other hand, the causal
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connection between economic growth and natural resources rent is significant. We found a bidirectional causal
connection between positive shocks of natural resources to positive and negative shocks of economic growth and
positive shocks of economic growth to positive and negative shocks of natural resources rents in the Indonesian
economy. However, we do not find any causal connection from negative shocks of natural resources rents to the
positive and negative shock of urban intensity and economic growth.

Tab. 8. Results of Asymmetric Granger Causality

Null hypothesis Wald Test Bstrap 1% Bstrap 5% Bstrap 10%
NAR™ does not Granger cause URB~ 4.483 19.372 14.472 9.372
NAR does not Granger cause TAB* 2.048 8.483 6.613 4.874
NAR™ does not Granger cause TAB~ 0.483 10.746 8.313 5.382
NAR™ does not Granger cause TRE ™ 1.484 24.584 19.485 16.897
URB™ does not Granger cause VAR~ 3.694 7.692 6.039 4.593
URE™ does not Granger cause NAR™ 26.483%+% 14.483 11.962 9.493
URB™ does not Granger cause NAR™ 4.932 9.766 7.491 5.882
URB™ does not Granger cause VAR™ 19.496%%* 9.521 7.804 6.087
NAR™ does not Granger cause 60F~ 0.483 15.584 11.421 8.572
NAR™ does not Granger cause GDP* 4.797 19.385 10.096 7.381
NAR™ Joes not Granger cause 50P~ 53.390%** 23.584 18.009 15.882
NAR™ Joes not Granger cause G0F” 38.511%xx 16.900 13.548 10.596
GDP™ does not Granger cause VAR~ 4.583 18.795 12.001 9.593
GDP™ does not Granger cause NAR™ 0.427 14.778 9.493 7.842
GDP™ does not Granger cause NAR™ 9.584%** 7.483 4.583 1.484
GDP™ does not Granger cause VAR™ 46.651%%* 19.584 14.642 10.037
Note: *, ** and *** indicate statistical significance at 10, 5 and 1% level respectively. Critical values are obtained
from 10000 bootstrap replications.

Note: *, ** and *** indicate statistical significance at 10, 5 and 1% level respectively. Critical values are
obtained from 10000 bootstrap replications.

Discussion and Conclusion

Urbanization also results in the potential challenge of housing and land surface usage that need to improve
accordingly. In addition to this, due to urban intensity, the planning related to education, health, employment
opportunities also affected that also need to grow in parallel to the urbanization so that the economy can be
efficiently managed. However, the most important challenge of urbanization is the usage and depletion of the
natural resources that lead to a potential threat to ecological health. In doing so, the aim of this study is to
explore the rate of urbanization at the cost of consumption of natural resources. The current study applied a
novel methodology of nonlinear ARDL proposed by Shin et al. (2014). This methodology is ideal to answer the
asymmetric effect on the independent variable on the dependent variable. Furthermore, we also applied
asymmetric Granger causality introduced by Hatemi-J (2012) to confirm the causal relationship between the
variables. The results of NARDL affirmed that all the variables have a significant impact on natural resources
rent. The findings confirm that negative shocks of urban intensity decrease the natural resources rents; however,
the positive shocks increase the rents of natural resources. On the one hand, the positive and negative shocks of
GDP increase the natural resources though, the magnitude of positive shocks are significantly different from the
negative shocks. On the other hand, the results of asymmetric Granger causality confirm that positive and
negative shock of urban intensity does granger cause positive shocks of natural resources. Whereas, positive
shocks of natural resources (economic growth) have a causal connection with positive and negative shocks of
economic growth (natural resources) in Indonesia. The current study recommends that the Indonesia government
and policymakers need to provide a better life and earning opportunities in the rural areas, so the people do not
travel more towards urban areas, which ultimately helps to reduce natural resources.
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