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Abstract: Natural resources and ecological services provide the foundation for manufactured capital,
increasing public financing and decreasing inequality by diversifying the economy. The exploitation
of natural resources is frequently the backbone of economic stability in developing and middle-income
nations. As a result of their importance, natural resources need vigilant and long-term management.
Recent research has tested two hypotheses, the natural resource blessing hypothesis and the natural
resource curse hypothesis, on the impact of a country’s natural resources on its economy. This
research is an essential contribution to the growing body of work that attempts to quantify natural
resource endowments’ role in national economic growth. Investigations focus on Pakistan and span
the years 1975 through 2020. Robust Least Square (RLS) estimations show that coal rents, energy
use, inbound FDI, and oil rents contribute to a country’s economic growth. While consumption of
renewable energy sources and industrial value-added have a detrimental effect. Natural resources,
foreign direct investment, energy consumption, and industrial ecology are predicted to significantly
impact economic growth during the next decade, according to the Impulse Response Function (IRF)
and the Variance Decomposition Analysis (VDA). The findings may provide helpful information
for academic and governmental institutions to develop natural resource management policies for
sustainable development.

Keywords: natural resources; renewable energy demand; non-renewable energy; inbound FDI;
industrial value added; economic growth; Pakistan

1. Introduction

The term “natural resources” refers to everything that assists humans in their daily
lives and derives directly from the natural environment in which they find themselves.
There is nothing that human beings need that cannot be derived from the planet itself [1].
Natural resources are whatever nature provides for human use. The Earth itself produces
natural resources as a result of natural processes, and these resources may be beneficial
to people in a variety of ways. Every object in its most basic form, such as soil or water,
is considered a natural resource. In addition, all the elements that people use to produce
energy, such as coal and gas, are also considered natural resources. Using these resources,
in either their raw or processed forms, satisfies the fundamental prerequisites for human
existence [2]. There are various types of natural resources, such as the food we consume
to satiate our hunger, the fuel that we use for transportation and the creation of heat, and
the raw materials that are further processed and changed into manufacturing a variety of
goods. Everything that may be eaten originates from either plants or animals, regardless of
whether it is vegan, non-vegan, or dairy. Coal, natural gas, and oils are all natural resources
and are the sources of heat, light, and power used in our daily lives. We use heat to keep
ourselves warm and to prepare the food that we eat. We use light to perform our daily
activities at any time of the day. Moreover, the power we need to run various machinery
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comes from these resources [3]. The whole operation results in the creation of various
goods for human consumption. Another possibility is using high-powered technology
such as automobiles, televisions, computers, and freezers. Every raw element that goes
into these goods originates from various natural resources [4].

Two primary classifications may be applied to natural resources. They may be renew-
able, or they may not be renewable at all. Renewable natural resources are, as their name
implies, those resources that are generated on their own for a while. This process takes
place over some time. No matter how much or how often they are utilized, non-renewable
natural resources will never run out. There is no limit to their availability. After that,
renewable resources may be classified further as either alive or non-living [5]. The forest is
the most prominent example of a natural resource that may be renewed. Wind, water, and
solar energy are non-living natural resources that may be replenished over time. Energy,
which may come from various sources, is one of the fundamental requirements placed on
humans today [6]. The continuing availability of energy resources is the most fundamental
challenge that people confront since there are not enough of them to go around. Because
the majority of the instruments required to ensure the life of the human race require energy
to work, the demand for energy resources among humans is almost limitless. Therefore,
we must acquire a supply that is almost limitless in order to satisfy our limitless needs.
Energy cannot be avoided since it is required in daily activities such as cooking, heating,
electricity, and driving a vehicle. Therefore, to have limitless utilization, we need an endless
supply, which in turn would need resources that never run out, and there are resources
like this that may never run out [7]. The term “renewable energy resources” refers to these
different types of resources. Utilizing alternative or renewable sources of power comes
with a few advantages. One of the key advantages of employing these energy resources
is creating harmless energy. The generation of this kind of energy results in almost no
pollution and a minimal amount of carbon emission. This would reduce the release of
greenhouse gases, and the effects of climate change may not be as severe as they would
be with coal or gasoline [8]. Some naturally occurring resources replenished throughout
time are wood, animals, water, sunshine, and air currents. Trees can develop from seeds,
and their growth is ongoing. If one tree were to pass away, another might be planted in
its place; hence, there would never be a shortage of trees. In a similar vein, the death of
one animal may result in the birth of a new newborn animal that can be raised and used
for human purposes. Air, water, sunshine, and wind are the four gifts that will never run
out, no matter how much we use them. This is true regardless of how much we utilize
them. They are always being switched out for new ones. Additionally, they are accessible
to all human beings in the same proportion; hence, using one individual will not reduce the
availability of these resources for other individuals. It does not take an excessive amount of
time to refill a renewable resource. Within the lifetime of a human person, it is possible to
see a renewable resource being replenished with new growth. In addition to renewable
natural resources, there is also a category of natural resources known as non-renewable
natural resources [9]. The word “non-renewable natural resources” tells what we need to
know about these resources. They are the resources that can only be utilized once before
they are exhausted. As soon as we put them to use from a certain location, we would no
longer be able to utilize them again from that location. The demand for non-renewable
resources may be infinite, but supply may only meet demand up to a certain point because
of their finite supply. Non-renewable resources do not have a continuous supply for an
endless amount of time. It is possible to categorize non-renewable resources into four
distinct groups further. The first is petroleum, the second is natural gas, the third is coal,
and the fourth and most modern energy source is nuclear. The first three are referred to
as fossil fuels, which is a broader word. Coal, oil, and natural gas are the three forms that
fall within this category. The recovered and used components of dead plants and animals
buried under the Earth’s surface for millions of years are energy resources [10]. The term
“fossil fuel” is the one that is used to describe these dead parts of the Earth. A significant
portion of the non-renewable resources comprises carbon material that has been heated
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and converted into various forms, such as oil or natural gases. Mining is another method
that may be used to obtain non-renewable natural resources such as minerals and solids
from deep below the planet’s surface. These minerals and solid metals are created using
processes analogous to those used in forming fossil fuels. Gold, silver, copper, and iron are
a few examples of metals that fall under this category [11]. In today’s society, it is of the
utmost necessity to work toward discovering effective strategies for extracting and using
natural resources that do not replenish themselves as quickly as they are used up. Our
requirements remain unchanging, and in some situations, they are even growing, despite
our resources running out. The transition to using renewable energy sources is essential
since the global population is steadily growing, and a larger population equates to a less
healthy environment, which, in turn, poses a greater risk of death to the people who inhabit
the planet. It is essential not just for the current generation but also for all generations that
will come after it to keep the environment clean and free of pollution [12].

On the surface, it can be said that countries with a large number of natural resources
would show more economic growth when compared to countries with either no natural
resources or very few natural resources; however, this is not always the case. Countries
with few natural resources tend to have slower economic growth. Countries with a deficient
number of natural resources typically have better economic performance than countries
with a high number of natural resources. This may be due to the absence of specific adverse
side effects, such as corruption, inefficient use of resources, or simply unequal distribution
of resources. The term for this predicament is the natural resource curse [13]. Even if
there is no factual basis for the data supporting the natural resource curse phenomenon,
the phenomenon’s existence cannot be denied. The natural resource curse concept does
have some basis in reality, as shown by the results of a cursory investigation of nations
with high percentages of GDP and the percentages of natural resources held by such
countries. Having a large number of natural resources does not automatically translate
to rapid economic expansion; this can be shown by looking at nations that are abundant
in natural resources. Countries such as Nigeria, Mexico, and Venezuela, as well as the
oil states in the Gulf region, are abundant in natural resources; however, this wealth in
natural resources has not been translated into economic growth in these countries. Even
while natural resources are a valuable source of cash for nations, there are times when
such resources are exploited for purposes other than the welfare and well-being of humans.
Instead, some individuals use natural resources for their self-serving purposes [14].

Natural resources of every conceivable type are found in abundance throughout the
whole of Pakistan. Pakistan has everything going for it, from the riches in the depths of the
soil to the perfect location of the nation on the map of the globe. Because of its position,
Pakistan has a geographical advantage that offers it the potential to become a regional hub
for international commerce with the nations around it. The fact that Pakistan is endowed
with enormous resources provides another reason for nations all over the world to cultivate
diplomatic ties with Pakistan to obtainaccess to these riches. The growth and development
of Pakistan’s economy primarily rely on the country’s natural resources. Both the raw
materials and the finished products of the many transformations of these resources are
put to use in various ways [15]. Pakistan’s geographic position places it between two
significant parts of Asia and the Middle East. Pakistan may be considered to be a part of
both Central Asia and South Asia. Pakistan, with its many ports, is not only geographically
near to nations in the Middle East but also to the whole Gulf area. A natural advantage
that Pakistan has is both its position and the ground that it sits on. In addition to its other
natural resources, Pakistan has a sizable stockpile of natural gas that has been there since
the beginning of time and is unaffected by human activity. Limestone, a handful of salt
mines, iron ore, copper, and coal are among the few other natural resources available
(which are not of high quality but have great importance) [16]. Pakistan’s salt mine is the
second biggest globally, and its coal resources are also the second largest. Gold is one
of the most precious resources in the entire world, and Pakistan ranks fifth in terms of



Commodities 2022, 1

68

the country’s greatest gold resources. Copper is one of Pakistan’s most abundant natural
resources, and the country ranks seventh in the world in terms of its amount [17].

The world as we know it today needs to make the transition to the consumption of
energy that comes from renewable sources so that the environment in which we live can
improve. Pakistan also has a significant fraction of renewable energy resources. There
are primarily four categories that may be used to classify Pakistan’s renewable resources.
These four types of energy include wind energy, solar energy, hydro energy, and biomass
energy. Since the country’s creation, Pakistan has been struggling with an energy problem,
which, rather than getting better, is becoming worse as the country’s population continues
to expand. Wind, sunshine, water, and biomass, which are all examples of renewable
resources, have the potential to provide a solution to our energy challenges that will
last forever [18]. Solar energy is the resource that has garnered the most attention and
importance as of late, even though all of these other resources are significant in their own
right. Over the most recent few years, Pakistan’s solar industry has seen significant growth.
Various technologies that are powered by sunlight are now being made available for
personal use in residential settings. Some of these gadgets include water heaters powered
by the sun, water pumping machines that rely on sunlight as their primary energy source,
and light bulbs and other electronic devices that can charge themselves using the sun’s rays.
They are forced to create their arrangements since they cannot be provided with modern
technology, and because they have no other option, they rely on biomass sources to live their
life because they have no other choice [19]. The majority of the population of Pakistan lives
in rural regions. Energy production from biomass is a relatively new technology; therefore,
the nation employs old techniques of steam power plants for electricity generation. Both
the technique of fermentation and the technology of gasifying biomass has not yet been
implemented in the nation. Sugar production is the sector that makes the most use of
biomass as a source of fuel for electricity generation. Each sugar factory is equipped with
at least one biomass boiler that may be used to produce electrical power. The only option
for the nation to get out of its power dilemma, which encompasses both the generation of
electricity and the protection of power resources, is for the government to invest more and
more in the power sector and to make fundamental changes in the way that things function
in the power sector [20].

Even if a non-renewable resource is available in the natural world for human use, the
most effective way to put such a resource to work is to make the most of its limited supply.
After depleting a resource, it would not be possible to produce more of that resource for
at least millions of years. It isdifficult for humans to keep up with the time required for a
non-renewable resource to develop again. It could take many generations before a non-
renewable resource is again suitable for human consumption. The most notable examples
of resources that do not replenish themselves naturally are fossil fuels. Humans generate
most of the world’s energy via the combustion of fossil fuels. Coal, oil, and natural gas
are the primary forms of fossil fuels used to create electrical power [21]. Pakistan may
have a lot of natural resources, but there is not a sufficient amount of oil, which is the
resource that is often used for the production of energy. In order to meet the majority of
its demand for oil, gasoline, and other petroleum products, Pakistan is forced to rely on
imports from other nations. In absolute terms, Pakistan fulfils more than eighty percent of
its annual oil demand via purchases made in foreign markets [22]. Natural gas is another
vital non-renewable resource that is used in the generation of energy. However, even this
resource does not exist in sufficient quantities in Pakistan. The one resource that Pakistan
has an excess of is coal reserves; however, they are not given any priority to develop them
further so that they may be utilized for power production. This is a miserable situation [23].

It is not enough for a country to have access to a wealth of natural resources for its
economy to thrive. The authorities need to find a productive use for these resources and
allocate them accordingly. If the resources that are already available in a nation are not
being put to good use, then the economy of that country cannot possibly thrive. Any
kind of natural resource, whether it is minerals, solar power, water, or forests, plays a
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significant part in developing a nation’s economy. This is true regardless of the type of
natural resource [6]. A country’s natural resources are not the only factor in determining its
level of development. Access to natural resources is precious, but that cannot be considered
the only factor determining success. Natural resources that are found within a country’s
borders are used effectively and efficiently. In that case, that nation will almost certainly
be able to make social and economic progress. Natural resources, on the whole, have a
favourable impact on the expansion and development of a nation, both on the economic
and social fronts [24].

Based on this significant discussion, the study’s main research objective is to assess the
impact of oil and coal resource rents on Pakistan’s economic development, which is helpful
to substantiate either the resource curse hypothesis or the resource blessing hypothesis.
Further, the study assessed the role of renewable and non-renewable energy demand on
the country’s economic growth. Green energy sources remain needed to move towards
sustainable development. The importance of inbound FDI and industrialization in the
country’s economic development remains evident; hence, they are analysed in the study
for financial development. Finally, the study forecasts the relationship between natural
resource factors and economic growth over time.

The stated objectives would be accessed through sophisticated statistical techniques to
reach some decisive solutions to manage natural resource market for sustainable economic
development. The study is organized as follows: following an introduction, a review of the
relevant literature is provided in Section 2. Methods and materials are detailed in Section 3.
The findings and analysis are reported in Sections 4 and 5, respectively. The final section
concludes the study:.

2. Literature Review
The literature is sub-divided into three different themes:

(i) natural resources and economic growth,
(if) renewable energy and economic growth, and
(iii) overseas investment, industrialization, and economic growth.

The segmentation of the literature study outlined here facilitates an in-depth analysis
of the many elements that impacted resource commodity markets all over the globe.

2.1. The Role of Natural Resources in Fueling Economic Development

The market for natural resource commodities is regarded as a valuable resource market
since it serves as a basis for the nation’s economic growth and industrial development.
The commodities market supplies the industry with inputs from raw materials. With the
assistance of technical innovation, these inputs are turned into a finished product, which
contributes to obtaining revenue from exports. The abundance of research that has been
conducted on the subject at hand needs to be constrained in its findings by determining
how the role of resource commodities in combination with environmentally friendly en-
ergy sources, inbound FDI, and industrial value-added affects economic development.
Igbal et al. [25] researched the relationship between renewable energy production, the
use of natural resources, economic growth, and carbon emissions in Pakistan. The results
show that increasing the output of renewable energy positively affects carbon emissions,
whilst limiting the amount of such energy negatively affects carbon emissions. The study
concludes that Pakistan’s government must encourage domestic and international busi-
nesses to generate renewable energy. The study was conducted by Koondhar et al. [26,27]
to evaluate the relationship between renewable energy, carbon emissions, forestry, and
agriculture production in China by using data from 1998 to 2018. The results show that a
decrease in carbon emissions leads to an increase in the area covered by forests and that the
level of carbon emissions negatively correlates with the amount of renewable energy used.
According to the research findings, decreasing our reliance on non-renewable sources of
energy and transitioning from those sources to renewable ones are both necessary steps
toward achieving a climate free of carbon emissions. Through mathematical estimation,
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Muhammad et al. [27] were able to determine the relationship between inbound FDI, nat-
ural resources, consumption of renewable energy, and economic growth, as well as the
effect that this relationship has on the deterioration of the environment. The generalized
method of moments (GMM) was the mathematical methodology used in Russia, Brazil,
India, China, and South Africa between 1991 and 2018. The findings indicate that the
use of natural resources and the accompanying growth in GDP are the primary causes of
environmental deterioration in the previously stated nations. The findings of this study
conclude that the decision-makers in these nations promote the use of natural resources
and green energy sources to improve ecological quality. From 1991 to 2018, Muhammad
and Khan [28] investigated the existence of the pollution halo/haven hypothesis in various
industrialized and developing nations. The research findings indicate that economic and
social development are to blame for the phenomenon known as the pollution haven hy-
pothesis existing in many nations. In the end, several policies are offered for maintaining
a stable ecosystem and deriving one’s energy needs from renewable resources. The role
that green development plays in promoting a sustainable environment was examined by
Hao et al. [29], with a particular emphasis on carbon emissions. The period covered by the
data is from 1991 to 2017 in the G7 nations. The employment of skilled and educated labour,
taxes on environmental protection, and using renewable energy sources all contribute to a
reduction in air pollution. According to the research findings, which are based on empirical
data and theoretical considerations, green development may improve the quality of the
environment in developing nations. Ali et al. [30] examined the link between the usage
of renewable energy and the depletion of natural resources, as well as the effect that this
has on the deterioration of the environment. This research takes a look at both developed
and developing nations throughout the world. The years 1990 through 2014 are used to
compile the data for this study. The findings of this research indicate that the use of energy
derived from fossil fuels has a beneficial effect on the rate of environmental deterioration
in emerging nations. On the other side, industrialized nations’ high usage of renewable
energy sources has a detrimental effect on the deterioration of the natural environment.
Both emerging and established nations are experiencing environmental deterioration due
to economic expansion. The use of fossil fuels needs to be decreased, while consumption of
renewable energy sources ought to be increased, which help to attain green developmental
agenda worldwide. Ayobamiji et al. [31] focused on globalization, renewable energy, the
rent of natural resources, economic growth, and CO, emissions. Colombia is the focus of
this investigation, and the years 1970 through 2017 serve as the time for the data collection.
The results show that using renewable sources of energy makes a contribution that is bene-
ficial to the quality of the environment. Carbon dioxide emissions are caused by natural
resource rent, economic expansion, and, as a last factor, globalization, which improves
knowledge about environmental harm while simultaneously increasing carbon dioxide
emissions. The Colombian economy needs to prioritize renewable energy development and
make related investments for sustained growth. Altinoz and Dogan [32] investigated how
using renewable energy sources, and the availability of natural resources influenced the
amount of carbon emissions produced. The information comes from research conducted in
82 different nations. Quantile regression is the approach that was used in this investigation.
According to the findings, using renewable energy sources brings about a reduction in
carbon emissions. In contrast, abundant natural resources negatively impact carbon emis-
sions at lower quantiles but have a beneficial impact at medium and higher quantiles. In
conclusion, the study examines several potential courses of action to resolve this outcome’s
consequences. Aziz et al. [33] examined the effect that globalization, natural resources, and
alternative forms of energy had on testing the Environment Kuznets Curve (EKC) in MINT
nations from 1995 to 2018. The findings show that natural resources directly influence car-
bon emission at the lowest quantile; however, this influence shifts at the middle and higher
quantiles when the resources are used to their fullest potential. Because fossil fuels are the
primary energy production source, using renewable resources may reduce carbon emis-
sions at lower quantiles but has no impact on emissions at higher quantiles. The standard
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of the environment is being degraded as a direct result of globalization. Policymakers make
recommendations on how they may formulate policies that enhance the sustainable use of
natural resources to produce clean energy. A relationship between financial development,
industrial development, and the total reserve was shown by Dagar et al. [34,35], along with
an explanation of the relevance this link has to the deterioration of the environment. The
research uses data from 38 OECD nations between 1995 and 2019. The findings indicate
that all of the factors chosen for the investigation, except for green energy, are detrimental
to the environment. There are suggestions on the implications of policy for the betterment
of the quality of the environment.
Based on the cited studies, the first hypothesis of the study is as follows:

Hypothesis 1 (H1): Natural resource rents will likely improve a country’s economic development
and verify the resource blessing hypothesis.

2.2. Economic Development and Alternative Energy Sources

Mehmood [35] provided an estimate of renewable energy’s impact on carbon emis-
sions. This estimate considers various factors, including education, income, natural re-
sources, and inbound FDI. This research used G11 economies for analysis from 1990 to
2019. The results show that carbon emissions are reduced by 0.49% with renewable energy
and by 0.11% through education. Inbound FDI is responsible for 0.15% of the growth
in carbon emissions, whereas natural resources are responsible for 0.09% of the increase.
The study concludes that along with green energy sources, the human capital formation
would be another policy option for the policymakers to improve environmental quality.
Shao et al. [36] researched to evaluate the connection between advances in environmen-
tally friendly technologies, renewable energy, and reduced carbon emissions in the N-11
countries from 1980 through 2018. According to the study’s findings, carbon emissions
are affected negatively and significantly by the development of green technology and re-
newable energy sources. In the medium run, the development of environmentally friendly
technologies does not have a significant impact on carbon emissions. In conclusion, actions
are offered for the improvement of environmental conditions in order to stimulate green
technology innovation and renewable energy. Khan et al. [37] investigated the relationship
between economic development, access to energy, and carbon emissions, in addition to
the impact of natural resources and the population growth in Pakistan from 1990 to 2015.
The results show that rising carbon emissions are caused by various factors, including eco-
nomic development, population expansion, and access to electricity; however, the influence
of natural resources on carbon emissions is minor. The stringent ecological policies are
desirable to move forward toward sustainability principles. Yu-Ke et al. [38] researched
to explore the factors that lead to energy consumption, fluctuations in natural resource
availability, and changes in the amount of carbon emissions. The G-20 nations are the
source of information acquired; these statistics cover 1995 through 2018. The findings
indicate that the consumption of natural resources and CO, emissions have a complex rela-
tionship. Conventional energy sources increase carbon emissions in construction areas. The
G-20 nations are recommended to coordinate with economic resource policies to manage
environmental difficulties. Zhang et al. [15] investigated how natural resources, human
capital, and economic development affected the amount of carbon emissions released into
the atmosphere. The country of Pakistan is the focus of this investigation, and the data were
gathered between 1985 and 2018. According to the results, economic growth positively
correlates with carbon emissions, whereas human capital and natural resources negatively
link with carbon emissions over the long term. The short-term association between carbon
emissions, human capital and economic development is positive, but the relationship
between carbon emissions and natural resources is negative. On the other hand, human
capital and economic development positively link with ecological footprint both in the
long and short term. However, natural resources have a negative link with the ecological
footprint. The study argued that increasing people’s environmental consciousness helps
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minimize ecological footprints for sustainable production. Shen et al. [39] investigated
the interconnected roles that natural resources rent, green investment, financial develop-
ment, and energy consumption worked in lowering carbon emissions and achieving the
objective of a clean environment. The information was collected from thirty provinces in
China between 1995 and 2017. The results show a correlation between green investment
and carbon emissions, whereas consumption of energy, rent of natural resources, and
financial development positively influence carbon emissions. The proposals focus on the
enactment of a national natural tax code, the encouragement of green investment, and
the promotion of policies that are favourable to the environment. Ling et al. [40] deter-
mined the nature of the connection that exists between carbon emissions, globalization,
financial development, and natural resources in China from 1980 to 2017. According to
the results, both globalization and financial expansion have a favourable influence on
carbon emissions, and the same can be said for the depletion of natural resources; these
factors also positively impact carbon emissions. In conclusion, environmental scientists are
strongly encouraged to devise long-term and sustainable strategies. Huang et al. [41] look
at the long-term and short-term connections between urbanization, financial development,
and the rent of natural resources in the USA from 1995 through 2015. The results show
that long-term environmental damage is proportional to the degree of financial devel-
opment, urbanization, and the rent extracted from natural resources. Immediate action
is to be taken to protect the environment from excessive carbon emissions from climate
financing, natural resource management, and controlled urbanization. Hussain et al. [42]
investigated the relationship between urbanization and the use of non-renewable sources
of energy in 54 African nations from the period of 1996 to 2019. The findings indicate a
positive correlation between urbanization and carbon emissions. Further, the consumption
of non-renewable energy sources contributes to increased pollution in the environment
in countries. The EKC demonstrates that economic growth contributes to an increase in
pollution for a brief period but does not contribute to an increase in pollution throughout a
more extended period. Using renewable resources, practising sustainable urbanism, and
producing and efficiently consuming energy would likely move towards sustainable paths.
Ibrahim and Ajide [43] examined the effects of coal, gas, fuel, and exports on G-20 countries’
environments from 1990 to 2018. The results show that non-renewable energy sources and
imports increase carbon emissions while exports lower them. The policy is developed to
encourage sustainable exportable commodities and use green energy demands that help to
mitigate carbon emissions. Fatima et al. [44] researched to evaluate how a higher income
and renewable energy use affect the environment’s quality. The research also investigates
whether or not there is a correlation between the two types of energy—renewable and
non-renewable—and growing levels of carbon emissions. The study is centred on the top
five emitting nations: China, the United States of America, India, and Russia. The findings
show that having a higher income and non-renewable energy use increases environmental
pollution while using renewable energy sources contributes to reducing environmental pol-
lution. The research concludes that laws that prevent an increase in wealth from impacting
the connection between renewable energy and carbon emission need to be enacted.

The importance of renewable and non-renewable energy use in economic production
has some positive and negative outcomes associated with energy production. Thus, the
study’s second and third research hypotheses are as follows:

Hypothesis 2 (H2): High use of energy will likely negatively affect the country’s economic development.

Hypothesis 3 (H3): A more significant increase in the share of renewable energy demand in the
national energy grids will likely improve the country’s sustainable development agenda.
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2.3. Foreign Investment, Industrialization, and Economic Development

Mahalik et al. [45] looked into primary and secondary education’s role in reducing
carbon emissions in BRICS nations from 1990 to 2015. They also took into account several
other factors, including the utilization of renewable and non-renewable energy sources,
economic growth, urbanization, and globalization. The results show that primary educa-
tion, non-renewable energy sources, economic progress, and globalization contribute to
increased carbon emissions. On the other side, secondary education, urbanization, and
the use of renewable energy all contribute to a reduction in carbon emissions, which in
turn enhances the quality of the environment. The research findings suggest that policies
should be enacted that encourage higher education, greener city-driven urbanization, and
laws that help transition from non-renewable to renewable energy sources. All of these
different activities have the potential to contribute to an improvement in the quality of
the environment. Pata [46] researched how economic complexity, globalization, use of
non-renewable energy, and consumption of renewable energy all influence the amount
of carbon emissions and ecological footprint produced in the US from 1980 to 2016. The
results indicate an inverted U-shaped EKC relationship between economic complexity and
pollution, with globalization and the use of renewable energy to improve environmental
quality and non-renewable energy to worsen it. The implementation of globalization and
the use of alternative forms of energy may provide the United States with the opportunity
to improve its environment. In order to study the linkages between energy, income, and the
environment, Anwar et al. [47] determined the relationship between the usage of renewable
and non-renewable sources of energy in ASEAN nations. The results reveal that using
non-renewable sources increases carbon emissions, whilst utilizing renewable sources of
energy results in a decrease in carbon emissions. Governments should encourage the
production of renewable energy sources and include them in a national energy grid to
minimize ecological harm. Adebayo et al. [48] examined how different types of energy and
the COVID-19 scenario affect carbon emissions in the UK. The results show that an increase
in renewable energy production may result in a reduction in carbon emissions. The shift
toward non-renewable energy sources is the root cause of the rise in carbon emissions.
COVID instances with a negative variation have lower levels of carbon emissions. Green
energy sources help to attain healthcare sustainability in a country. Sahoo and Sahoo [49]
investigated the relationship between the use of renewable and non-renewable sources of
energy and the amount of carbon emissions in India from 1965 to 2018. The findings indicate
that using renewable energy sources such as hydropower has a marginally positive impact
on carbon emissions. In contrast, using nuclear power has a marginally negative impact
on carbon emissions. The consumption of non-renewable sources has a sizeable effect on
the amount of carbon emissions produced; hence, its need to culminate through stringent
environmental policies. Usman et al. [10] investigated the impact of economic growth,
various types of energy generation, and financial development on the ecological footprint
in the top 15 emitting nations from 1970 to 2017. According to the findings, economic
growth and using energy sources that do not replenish themselves hurt the environment, in
contrast to the positive impact of renewable energy and open trade. Financial development
and the use of both renewable and non-renewable energy sources benefit the economy’s
expansion. In conclusion, several strategies for sustainable economic growth and reduced
environmental impact are needed to be explored in future. Usman et al. [50] investigated
the interplay between financial development, economic growth, the consumption of non-
renewable and renewable energy sources, the openness of trade, and an organization’s
environmental footprint. Twenty Asian countries contributed to the overall data set from
1990 to 2014. The findings show that economic growth and the use of non-renewable
sources of energy both speed up the process of environmental deterioration. However, the
consumption of renewable energy sources slows down the process. The recommendations
to Asia come towards using green energy sources for sustained living. Zhang et al. [51]
investigated the impact of remittances and inbound FDI on the environment, considering
both the economy’s expansion and the development of renewable and non-renewable
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energy sources. The research is centred on the top 10 countries in terms of the amount of
money sent there, and the data were collected from several sources between 1990 and 2018.
According to the findings, remittance inflows, inbound FDI, and non-renewable energy
all positively influence ecological footprint. In contrast, the consumption of renewable
energy decreases the ecological footprint. The study concludes with several key sustainable
policy recommendations for the countries that receive the most remittances. Khan et al. [52]
examined the short and long-term implications that technical innovation, financing, and
inbound FDI have on renewable energy, non-renewable energy, and carbon emissions. The
“Belt and Road Initiative (BRI)” nations, all 69 of them, are the focal point of this study’s
investigation. The data were collected between the years 2000 and 2014, inclusively. The re-
sults show that technological progress, economic growth, and direct investment from other
countries negatively affect renewable energy. On the other hand, financial development
has a positive and significant impact. The study’s findings culminate in a recommendation
to invest money into developing new technologies.

A large body of knowledge is available on inbound FD], industrial value added, and
economic growth. However, mixed results were found; some favoured financial deepening
and greater industrialization support economic growth, while few led this phenomenon to
the pollution haven hypothesis [53-55]. Thus, based on conflicting results, the study’s final
hypothesis was formed for investigation, i.e.

Hypothesis 4 (H4): A more significant increase in inbound FDI and industrialization will likely
support the country’s economic development in the wake of green energy infrastructure.

The novel contribution of the study is multifold: First, the study used oil and coal
rents as consider a substitute factors of natural resource commodity market, which helps
to improve economic development of the country. However, its adverse effects in the
form of air pollution are largely visible in the earlier literature [56-59]. Hence, the study
includes renewable energy demand in growth modelling to subside its adverse effect from
economic growth. Second, the greater use of energy in industrial production increases the
country” economic growth, which helps them utilize natural resources as raw material in
industrial production and would enable to obtain foreign reserves for the country. However,
the earlier literature shows the concerns of ecological footprints and biowaste, leading
the economic growth towards worsening due to compromising healthcare sustainability
agenda [60-63]. In this regard, the study attracted more inbound FDI in cleaner production
technologies to offset the adverse effects of industrial pollution, leading to improved
economic development. Finally, an adjustment has to be made to the issue of outliers within
the dataset in order to produce reliable and consistent estimates. As a result, the problem
was solved by using the robust least squares regression method, which accommodates
outliers via leverage modification and minimizing residual.

Considering the severity of the problems posed by resource depletion, environmental
degradation, pollution havens, and unsustainable production and consumption, this study
is crucial for accurately gauging the impact of natural resources, energy use, inbound FD],
and industrialization on Pakistan’s economic growth. The steps that will assist Pakistan in
becoming a clean nation will be implemented.

3. Materials and Methods

The study used GDP per capita for Pakistan as a dependent variable of the study.
At the same time, oil and coal rents are taken as substitute factors of natural resource
commodity markets as independent variables. Moreover, energy use, renewable energy
demand, inbound FDI, and industry value added also served as explanatory variables
of the study. The variables selection based on the earlier studies worked on the stated
area in different economic settings. For instance, Kanat et al. [3] used natural resources,
including oil and gas rents, while Strielkowsk et al. [9] used renewable energy demand
in economic and environmental modelling. Hassan et al. [17] used natural resources and
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economic growth to evaluate sustainable development, while Muhammad et al. [27] used
inbound FDI, green energy, and natural capital in resource-constraint environments. The
data are taken from World Bank [64] database from 1975 to 2020, and Table 1 shows the list
of variables.

Table 1. List of variables.

Variables Symbols Unit Definition A Pnofl
Expectation
GDP per capita GDP Current USD GDP per capita calculates GDP divided by the population
(current USD) b P y the pop ’

Oil rent is the gap between the value
Oil rents OIR % of GDP of crude oil output in distinct places Positive
and total production costs.

Coal rent is calculated by
subtracting the combined value of
Coal rents CR % of GDP soft and hard coal output at the Positive
global price level from the overall
production cost.

Energy usage is fundamental energy

Energy use EU kg of oil equ}valent use. Energy used to c1."eate and Positive
per capita transport exports is not
energy utilization.
Renewable energy consumption is
Renewable energy REC % of total final the quantity of energy generated Positive
consumption energy consumption and consumed from
renewable resources.
. Foreign dlrgct FDI % of GDP Total country 1nﬂ9ws and outflows Positive
investment, net inflows determine FDL
Industry The industrial sector’s success is
(Includlpg IND % of GDP measured by a country’s capacity to Positive
construction), produce commodities, machinery,
value added and other necessities.

Any nation’s natural resources may be directly attributed to its rising standard of living
and prosperity. The value of oil is an example of a natural resource that may significantly
impact a country’s economic progress [65]. Increasing oil prices aid increases in energy
price inflation in Pakistan on the global market. Oil was crucial for many early 2000s
development projects. Coal and oil extraction has played a significant part in Pakistan’s
efforts to reduce unemployment. The part measures the importance of energy to a nation
it plays in its prosperity. In the current global economic system, the electricity industry
is one of the essential pillars for a country’s overall development. Pakistan is in a severe
crisis as it tries to meet its energy needs, which is the most critical factor in its economic
decline [66]. Energy is one of the most critical indicators of a country’s level of development
because of its direct impact on economic growth. There are two basic categories of energy
generation: renewable and non-renewable. There are no adverse effects on human health
or the environment from using renewable energy. Hence, the world is shifting toward
them. Considering the global impacts of producing and using non-renewable energy, the
Pakistani government must adopt stringent policies to encourage renewable energy and
enforce laws to ensure their implementation. Investing in renewable energy generation is
the only solution to the persistent lack of available energy. Consumption of non-renewable
energy sources and GDP growth has a negative and statistically significant correlation. The
need to switch to renewable energy sources is brought into sharp focus by this connection.
This correlation may serve as a reference point for future policymakers and the government
of Pakistan as they consider the importance of renewable energy and shape energy policy
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in the country [67]. Recently, wealthy nations have placed a premium on FDIL. Slowly but
surely, the organization has grown, and today both emerging and underdeveloped nations
seek investment for their economies. Economies that do not engage in international trade
put a premium on FDI since they have no other means of generating revenue. The nations
receive foreign direct investment (FDI) gain in several ways. Some examples include
improvements in technology, increases in human capital, and the spread of skills that
increase the productivity of local workers. Pakistan must take action to boost incoming
funds since history reveals a deteriorating trend that is bad for the economy. Foreign direct
investment (FDI) relies on economic development, but the converse is invalid. FDI is a
critical factor in national economic growth. Foreign Direct Investment, Human Capital,
and Exports Are the Three Key Elements in Economic Growth. Since the start of the
industrial age, nations have transitioned from agriculture to industry. Humans have
significantly benefited from this change, as their standard of living has risen dramatically
in a concise amount of time. However, this progress has come at the expense of the
environment, and the repercussions of this deterioration seem permanent [68]. Pakistan’s
economy pales in contrast to that of nations that have already completed the industrial
revolution. Industrialization is the backbone of economic growth in countries such as the
United Kingdom, the United States, Germany, France, Italy, Sweden, and Japan, as well
as the relatively recent entrants South Korea and Taiwan. These nations are examples of
how crucial industrialization is to economic development. Compared to other countries,
Pakistan’s GDP per capita and industrial capacity are much lower than average. Pakistan
is so far behind the world’s developed countries because of its lack of industrialization
that it is hardly even noticeable. There have been no improvements to the industrial
sector since 2006, and technology remains woefully behind that of competing countries.
Prompt and effective action is required to improve the situation in the nation, encourage
economic development, and bring about necessary structural improvements [69]. Some of
the criteria for picking these variables are discussed above. This research seeks to assess
the relative impact of the independent variables oil rent, coal rent, energy usage, renewable
energy consumption, FDI, and the industrial sector in boosting GDP per capita in Pakistan.
Predictions help us plan for the future.

3.1. Theory of Green Resources

Ecology looks at nature as its whole, not only at how people affect it. Ecological
thinking is one of the most researched philosophies today because its adherents want
to understand better how the natural world functions and how it might be improved.
When people are preoccupied with meeting their demands, they often fail to consider the
consequences for the natural world. This issue is addressed in ecological theories. By
developing this line of thinking further, we arrive at the beginnings of what is now known
as “green theory”. The idea that nature should be given the same rights as humans is
essential to the principles of green philosophy. The green theory provides explanations for
several issues, including what needs to be prioritized, who should priorities it, and how
we might benefit from the natural world around us. Climate change, commonly known as
global warming, is a subject that has captured the attention of almost everyone. The green
theory is also necessary in international relations, the study of the globe, its politics, and the
global order [70]. Green theory may be seen as a subfield of international relations. Green
theory in international relations encompasses studying how different policies adopted by
nations influence the environment and what various countries are doing to improve the
environment. Sustainable or green growth is economic expansion with little or no adverse
effects on the natural environment. If the goods produced can be readily substituted
without harming the environment, if the technology chosen is pollution-free, and if the
consumption of natural resources makes up a significant portion of a country’s GDP, then
green development is possible [71].
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3.1.1. Natural Resource Curse Theory

One would expect a nation with a greater abundance of natural resources to be more
economically successful. While it would seem reasonable to assume that an increase in
available natural resources would lead to an increase in the rate at which things might be
manufactured, the reality is very different. In virtually every case, nations rich in natural
resources also have the slowest economic development. The “Natural Resource Curse
Hypothesis” is another term for this occurrence. The overwhelming body of evidence
officially establishes the natural resource curse theory gathered from nations all over the
globe [72]. The most significant number of people are without access to primary health care
in the nations with the most God-given resources; the number of people living below the
poverty line is staggering, and these individuals have no voice in the political climate of
their country. There is an apparent irony in these people’s plights. Many factors, including
the ruling class’s policies and governments, contribute to this occurrence. Many factors
contribute to the natural resource curse theory, including the government’s incapacity to
establish a reliable system of accountability, the lack of checks and balances for the gov-
ernment and the people, and the prevalence of corruption. The benefits of this newfound
worldwide connectivity are not without cost; however, since the result is a process known as
globalization. The natural resource curse concept has received support from globalization.
The sub national resource curse theory looks at the unfavourable and favourable effects of
natural resource wealth on the economy, government, and environment [73]. This is not
an intractable issue, after all. Although getting there may be tedious and time-consuming,
it is possible. What is needed are severe attempts and careful government and major
corporations’ preparation. However, if resource-rich nations persist in their efforts, they
will eventually be able to climb out of their rut. The paradox of abundance is another term
for the natural resource curse concept, and its meaning is evident from the name [74].

3.1.2. Natural Resource Abundant Theory

The question of natural resource wealth and its effect on economic development
is gaining traction globally. The participants, now split into two groups, continue their
continuing debate. At first glance, an abundance of natural resources might be seen as a
boon, but for others, it can be seen as a burden. A wealth of natural resources is frequently
seen as a tool for fostering economic development. If a nation has abundant natural
resources, its GDP may rise, and the economy may prosper. Observations made over many
years lend credence to this theory [75]. Considering the previous 200 years of economic
advancement, the anticipated outcomes are not wholly favourable to one side: natural
resource abundance as a curse or gift. Natural resource-rich nations thrived economically
before the industrial revolution because their economies were founded on agriculture and
other natural resources, proving the blessing hypothesis. However, the second half of the
twentieth century paints a pretty different image, one in which nations rich in natural
resources struggle to thrive economically. The depletion of natural resources is sometimes
blamed for the economy’s poor performance. A wealth of natural resources in a country
with a weak economy is a paradox, as is the natural resource curse theory [76]. Although
it may be difficult for the human mind to get its head around, research conducted over
many years, notably since the 1980s, has shown that access to natural resources is just
one of several drivers of economic growth. Since the story of natural resources and their
effects on economic development is too complex to be quantified in simple and straight
terms, estimates of their value to countries always provide a wide range of outcomes. The
economy could or might not benefit from the discovery of natural resources. Because of
the inherent unpredictability and uncertainty of natural resource availability, no definitive
solution can ever be discovered, and nations can only guess what works for them [77].
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3.2. Econometric Framework
3.2.1. Ordinary Least Squares (OLS) Regression to Detect Possible Outliers

A regression model may be severely skewed by outliers, which are extreme values that
deviate from the mean or median of the data set. The data becameunusable due to outliers,
which might be either extraordinarily high or extremely low in value. Outlier-tainted data
are useless for drawing judgments. Using stability diagnostics, we search for anomalies in
the data. In order to find any anomalies in the data, we execute stability diagnostics using
influence statistics.

3.2.2. Influence Statistics

One of the few ways to identify any outlier or aberrant number in the data is via
influence statistics. Eliminating an outlier is essential because it restores trust in the results.
The first step in the process of eliminating outliers is identifying them. There is a data set
that can be analysed using influence statistics, and four distinct analyses may be derived
by running impact statistics on any data set. The RStudent, DFFITS, COVRATIO, and Hat
Matrix diagrams are used to identify anomalies.

3.2.3. Leverage Plots by RLS Estimation

In the same way that influence statistics do, leverage plots may identify unusual
patterns in the data. When we put the leverage plot function to work, we obtaina side
perspective that is wholly annotated with all our data points. Outliers may be found quickly
and easily among the labelled observations. High leverage points (HLPs) are the points that
cause disruptions in the data of independent variables alone. At the same time, y-outliers
are the aberrant values in the set of dependent variables. In order to better understand the
data they affect, High Leverage points are further classified into two distinct groups. Good
leverage points (GLPs) and bad leverage points (BLPs) are the two categories of HLPs
(BLPs). Bad leverage points are a source of worry in any data set, since they significantly
influence the estimated values of various variables. In contrast, excellent leverage points
have no such effect.

3.2.4. Robust Least Squares (RLS) Estimation

RLS is not affected by outliers and can readily adjust for any disturbances the model
throws off. RLS Estimation not only identifies but also resolves outliers in the data. RLS
uses three different estimators to deal with outliers generated by the regression model:

1.  The M-estimator deals with outliers in the dependent variable. An outlier is defined
as a value in the dependent variable that deviates significantly from the regression
norm and produces a “high residual” [78].

2. The S-estimator considers outliers in the independent variables that produce signifi-
cant leverages. It brings down the “large residual” level and reduces the number of
high leverage points [79].

3. It begins by carrying out an S-estimation, after which it employs the estimates as a
point of reference to carry out an M-estimation. In the end, the S and M estimates are
combined to form what is known as the MM estimator. It simultaneously considers
outliers from both the independent and dependent variables [80].

The following RLS equation is applied on the given data set:

GDPPC = By + B1OR + B2CR + B3EU + B4REC + B5sFDI + BoIND + ¢

9(GDPPC) 9(GDPPC)

A(GDPPC) o (GDPPC) _ g A(GDPPC) 1)

>0, 3(REC) a(FDI) 9(IND)

3(CR) >0, AET) >0,

where GDPPC is GDP per capita, OR is oil rents, CR is coal rents, EU is energy use, FDI is
inbound FDI, IND is industry value-added, and ¢ is error term.
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3.2.5. Impulse Response Function (IRF)

Analysis of the impulse response function in a VAR model from a theoretical point of
view is discussed. The significance level of the impulse response was set at 95% confidence.
Shocks to the explanatory variables may affect the dependent variable, thus the term
“impulse reaction”. Utilizing IRF, one may foresee the trajectory of the dependent variable.

3.2.6. Variance Decomposition Analysis (VDA)

The function determines which variable has the most influence on the future values of
another variable by estimating which variable has the most significant influence. The VDA
illustrate not only the influence that a variable might have on itself but also the influence
that other variables can have on it in the years to come.

4. Results

The first thing that needs to be done to get the ball rolling on the estimation process
is to think of some particular metrics to help understand the data. The most important
aspects of these metrics are the mean value, the highest and lowest possible values, the
standard deviation, the skewness, and the kurtosis. The mean of a data set provides us with
the average value of the set, and the maximum and minimum values provide us with the
highest and lowest points that the given data can reach. The standard deviation illustrates
the difference between any given value of a data set, and the presence of skewness in any
data indicates that the data are not normally distributed. The kurtosis determines whether
or not the data set contains any considered extreme values. The descriptive statistics for
selected variables are shown in Table 2.

Table 2. Descriptive statistics.

Variables GDPPC CR EU FDI IND OIR REC
Mean 660.1645 0.069758 414.7116 0.818940 20.37211 0.562945 51.73952
Maximum 1482.213 0.156228 500.4320 3.668323 22.93092 1.312150 58.09129
Minimum 168.0804 0.028444 299.1049 0.062428 17.54846 0.141213 4174180
Sﬁjﬁf}i 396.3780 0.029830 60.75478 0.772676 1.552175 0.263265 5479918
Skewness 0.747975 1.005470 —0.65884 2.296042 —0.31801 0.721494 —0.33640
Kurtosis 2.135448 3.586161 2.017740 8.214433 2.074708 3.038445 1.770297

Note: GDPPC is GDP per capita, OIR is oil rents, CR is coal rents, EU is energy use, FDI is inbound FDI, and IND
is industry value-added.

The mean value of GDP per capita is USD660.164. The mean values of coal rent,
energy use, FDI, industry, oil rent, and renewable energy consumption are 0.069% of GDP,
414.711 kg per capita, 0.818% of GDP, 20.372% of GDP, 0.562% of GDP, and 51.739% of
total energy consumption. GDP per capita reached USD1482.213. Coal rent is 0.156% of
GDP, energy usage is 500.432 kg per capita, FDI is 3.668% of GDP, industry value-added
is 22.930% of GDP, oil rent is 1.312% of GDP, and the renewable energy consumption is
58.091% of total energy consumption. Minimum GDP per capita, coal rent, energy usage,
FD], industry, oil rent, and renewable energy consumption are USD168.080, 0.028% of GDP,
299.104 kg per capita, 0.062% of GDP, 17.548% of GDP, 0.141% of GDP, and 41.741% of
total energy consumption. Positively skewed variables include GDP, coal rent, FDI, and oil
rent, whereas energy usage, industry, and renewable energy consumption are negatively
skewed. GDP per capita is platykurtic since its kurtosis value is smaller than 3. Coal rent
and FDI have kurtosis levels over 3. Only oil rent is mesokurtic since it has an exact value
of 3, indicating normal distribution.

We may see the specific nature of the relationship between two variables via correlation.
A correlation might be negative, positive, or just neutral. Displaying these associations
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in tabular format results in a correlation matrix. The range of correlation is from +1 to
—1, with a correlation value of 0 indicating no relationship between the two variables.
Correlation values near +1 indicate a strong positive relationship between the variables,
whereas values close to —1 indicate a strong negative relationship between the variables.
Table 3 displays the relationships between the specified variables.

Table 3. Correlation matrix.

Variables GDP OIR CR EU REC FDI IND
GDP !
OIR 0.277 1
(0.062) —
—0.203 0.062 1
CR
(0.174) (0.681) —
747 A7 —0.362 1
U 0 0.476 0.36
(0.000) (0.000) (0.013) —
REC ~0.925 0217 0.238 —0.843 1
(0.000) (0.146) (0.109) (0.000) —
EDI 0.324 0.463 0.133 0.627 —0.489 1
(0.027) (0.001) (0.376) (0.000) (0.000) —
IND —0.537 0.153 0.179 —0.341 0.592 —0.035 1
(0.000) (0.309) (0.233) (0.020) (0.000) (0.815) —

Note: GDPPC is GDP per capita, OR is oil rents, CR is coal rents, EU is energy use, FDI is inbound FDI, and IND
is industry value-added. Small bracket shows probability value.

Coal rent is discovered to have an inverse relationship with GDP. A rise in coal
rent would negatively affect GDP, with a correlation value of —0.203, suggesting that the
economy would suffer with increased coal rents. Coal rent correlates with GDP, crediting
the resource curse theory. A substantial positive connection exists between energy use
and GDP (i.e., r = 0.747). Increasing energy use has a positive effect on GDP. Inbound FDI
correlates positively with GDP growth. More money invested in the nation means more
people can find work that pays well, boosting the GDP. Increases in industry value added
have been shown to affect GDP negatively. The finding supports the natural resource
blessing theory that oil rent correlates positively with GDP, but only marginally. The value
of the correlation is 0.277. Finally, there is a strong inverse relationship between renewable
energy sources and economic growth. Even a little increase in the usage of renewable
energy sources might have a profoundly detrimental effect on GDP. The findings provide
credence to the theory of conservation. The high cost of producing renewable energy is one
possible explanation. The government may be spending more than it is bringing in.

Stability diagnostics are used to identify anomalies in the data. We can then perform
influence statistics on the results of stability diagnostics to identify any anomalies in the
data. The data influence statistics are shown in Figure 1.
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Influence Statistics
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Figure 1. Influence statistics. Source: Author’s estimation.

The first outlier is shown in RStudent’s in 1999, the second and third are in 2004, and
the fourth and fifth are in 2015. A Hat Matrix reveals a single 2008 outlier. The years1999,
2004, and 2015 stand out as anomalies on the DFFITS. The COVRATIO is the last to check
for statistical outliers in the influence. First, in 1990, then in 1999, 2002, 2007, 2012, and 2015,
we see an anomaly. Leverage points serve the same purpose that influence statistics do;
hence, the two terms are interchangeable. It helps identify oddities and outliers. Figure 2
makes it easy to see the data points that deviate significantly from the norm.

There are a few irregularities in the data when looking at the correlation between coal
rent and GDP in 1991, 1999, 2004, 2015, 2016, and 2020. Outlier years in terms of energy use
and its connection to GDP include 1999, 2004, 2015, 2016, and 2020. The years 1999, 2004,
2015, and 2020 stand out as oddities in the graph that depicts the relationship between GDP
and FDI. There are extreme values for the value added to industries and the GDP in 1999,
2004, 2015, and 2020. Additionally, there are a few anomalies in the link between oil rent
and GDP in 1999, 2004, 2013, 2014, and 2015. The years 1999, 2015, 2016, and 2020 stand out
as exceptional when it comes to the amount of renewable energy used and its effect on GDP.
The following diagnostic Table 4 explains all measurement errors, including normality
issues, autocorrelation, heteroskedasticity, and misspecification error. The Jarque—Bera test
is used to assess if there is a problem with normality, the heteroskedasticity test is used to
check whether there is autocorrelation in the data, and the Ramsey Reset test is used to
determine whether the data include any misspecification errors.

The unbiased estimate of the data is impacted by the presence of outliers discovered
in the influence statistics and leverage plots. The only way to obtainfindings that can
be further utilized to understand the impacts of independent variables on the selected
dependent variable and to use that knowledge to determine the future course of action is
to remove the outliers. Only by doing this will we be able to produce the results that can be
further used. Robust Least Square Regression Estimation is one method that may be used
to remove outliers. The RLS Regression estimate process is carried out in Table 5.
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GDP vs. Variables (Partialled on Regressors)
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Figure 2. Leverage plots. Source: Author’s estimate. Note: Dependent variable: GDPPC. GDPPC
is GDP per capita, OIR is oil rents, CR is coal rents, EU is energy use, FDI is inbound FDI, REC is
renewable energy consumption, and IND is industry value-added.

Table 4. Diagnostic testing.

Tests Value Prob. Value Decision
Jarque—Bera Test 0.294 0.863 No normality issue in error term
Heteroskedasticity Test 2.051 0.087 Residual is Homoscedastic

No misspecification

Ramsey Reset Test 3.709 0.061 error in the data

Note: Test specifications checked at 5% level of significance.

Outliers disappeared from the data when Robust Least Squares regression was applied.
By excluding FDI from the RLS-1 model and examining the resulting R squared value
of 0.447527, we may infer that FDI accounts for about 55% of the total variance. With
an adjusted R? of 0.378468, it is clear that FDI is a critical factor of the model. Coal rent
is a positive contributor to Pakistan’s economic growth, as the coefficient for coal rent
was 1518.174, then a one-unit shift in coal rent might result in a 1518-unit shift in GDP
per capita. The result implies that increases in coal rent boost the country’s economic
growth. It was determined by Asiedu et al. [81] that FDI has a significant impact on the
relationship between the peak in coal rent and GDP growth. The correlation between
natural resource rent (such as natural gas and coal rent) and economic expansion was
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calculated by Inuwa et al. [82]. Investment in coal rent increases GDP considerably, and
banking sector investment increases GDP even more. Coal rent significantly impacts GDP,
which Zhou et al. [83] discovered that this effect may be amplified by encouraging a
more favourable environment for natural resources. Energy consumption has a positive
relationship with GDP per capita, with a coefficient value of 1.463, which implies that
an increase in energy consumption would lead to a rise in per capita income; when seen
through the lens of a 0.002 probability value, energy use stands out as a very influential
factor. Using carbon emissions as a proxy for energy use, Abbasi and Adedoyin [84]
calculated an estimated link between the two. The findings indicated that a rise in energy
use might boost GDP, raising carbon emissions. Haldar and Sharma [85] studied that
energy consumption favours the country’s economic growth (while keeping population,
urbanization, and carbon emission into consideration). A larger population means the use
ofmore energy, which raises the country’s overall income and adds to income. Adebayo
et al. [86] concluded that energy usage stimulates economic development, and the creation
and use of energy from nonrenewable resources are essential to fill the economic needs of
a nation. The oil rent positively and significantly correlates with the country’s economic
growth. Since oil rent has a coefficient value of 116.797, a shift of just one unit could result
in a shift of 116.797 units in GDP per capita. Because of their close correlation, oil rent
and GDP would grow simultaneously. According to Yang et al. [59], the large quantities
of oil reservoirs and oil rent benefit GDP. Using empirical data, oil rent-based economic
growth is substantial compared to non-oil countries, as shown by Alabdulwahab [87]. An
increase in oil rent would increase GDP in a nation. By connecting FDI, GDP, and oil rent,
Hagque [88] uncovered some interesting economic dynamics. More oil reserves in a nation
might entice foreign investors, raising the GDP. There is a favourable correlation between
these three factors. Higher oil profits would increase foreign direct investment, which
would boost GDP. Renewable energy use has a negative coefficient value, indicating a
negative relationship with the per capita income, i.e., a one-unit increase in renewable
energy usage would result in a 24.241-unit decline in GDP. The detrimental effects of
using inadequate renewable energy sources on GDP were studied by Sharma et al. [89].
Renewable energy generation is costly; hence, its use may temporarily lower a country’s
GDP. Zafar et al. [90] developed a model in which economic growth, carbon emissions,
and usage of renewable energy all have a peculiar relationship. Increasing GDP tends
to increase carbon emissions; after then, there is an inverse relationship between carbon
emissions and renewable energy sources. Reduced carbon emissions are one benefit of
switching to renewable energy sources. By correlating these findings, we may deduce that
growth in renewable energy sources will hurt the country’s economic growth. According
to Hasanov et al. [91], using renewable energy sources would lead to a drop in GDP and a
corresponding reduction in carbon emissions. The share of GDP generated by renewable
energy sources has a negative and inverse relationship. This unfavourable correlation
exists partly because renewable energy generation necessitates the use of increasingly
sophisticated and costly equipment. It is possible that if the government spends more, it
might bring in less money.

After excluding the effect of renewable energy usage in the RLS-2 estimator, the R-
squared value of this model drops to 0.456, with an adjusted R? of 0.388. Using the statistic
known as “R-squared”, we can calculate that 54% of the model’s variance is attributable to
the usage of renewable energy sources. In the RLS-2 estimate, the independent variable coal
rent is positively and significantly related to the country per capita income. By examining
the coefficient value of 1199.825, we can determine the positive relationship. If coal rent was
increased by one unit, the effect on GDP per capita was 11,998,25 units. Pasaribu and Lahiri-
Dutt [92] looked at how much people’s incomes depended on their use of coal. If coal were
used more efficiently, it would help to alleviate gender and wealth disparities, raise health
standards, and ultimately enhance a country’s gross domestic product. It was anticipated by
Norouzi and Fani [93] that using coal may boost economic development but at the expense
of the environment. Coal rent, industrialization, and economic expansion were all linked
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by Nkemgha et al. [94]. A high GDP per capita is correlated with fast industrialization,
which is positively impacted by coal rent. One further factor that has a significant and
beneficial effect on GDP per capita is energy use. There is a positive and direct relationship
between energy consumption and GDP growth; a one-unit increase in energy consumption
would result in a two-unit expansion in GDP, and vice versa. According to Saidi and
Rahman [95], environmental deterioration is a major issue stemming from the correlation
between energy use and GDP. In their study, Ahmad et al. [96] found that locations with
a higher concentration of urban dwellers had a significantly higher energy consumption
rate. Meeting this need for energy would lead to a significant increase in GDP. Less energy
use would lead to a lower GDP; therefore, the converse is also true. Energy consumption
has a detrimental effect on the environment, yet it is essential for economic progress,
according to a study by Wada et al. [97]. Energy is a fundamental requirement, and
people are prepared to pay any price to ensure its availability. These payments boost
income, creating a positive relationship between the two. The positive coefficient value
between FDI and per capita GDP suggests a favourable relationship between the two
variables. An increase of 1 unit in FDI might lead to a rise of 78.845 dollars in GDP. The
relationship between GDP expansion, trade, and foreign direct investment was established
by Sabra [98]. Inbound FDI has a multiplier effect on a country’s GDP by increasing its
exports. Using data, Hasan et al. [99] argued that although FDI increases a country’s GDP,
environmental damage is a necessary consequence. According to Tanoe [100], a country’s
GDP benefits significantly from an increase in the foreign direct investment it receives.
Excluding the renewable energy consumption variable from RLS-2 allowed the independent
variable of industry value added to become statistically significant. The negative coefficient
value of —21.818 for industrial value added suggests that this variable has an inverse
relationship with GDP. Udemba and Keles [101] established the relationship between
industrialization, GDP, and carbon emission. There is an inverse relationship between GDP
and carbon emissions, but there is a positive relationship between industrialization and
carbon emissions. More sophisticated industrialization often results in skyrocketing carbon
emissions, which negatively affects GDP due to the inverse relationship between the two
variables. If we look at GDP and industrialization together, we see they have a corrosive
relationship. Elfaki et al. [102] predicted that industrialization might harm GDP in the
short term.

Table 5. RLS estimates.

Variables RLS-1 RLS-2 RLS-3
. 1518.174 1199.825 716.8206
(0.000) (0.000) (0.405)
U 1463 2.007 —0.755
(0.002) (0.000) (0.417)
78.845 —131.161
FDI — (0.000) (0.000)
—8712 21818 17.907
IND (0.373) (0.000) (0.301)
Ok 116.797 3056255 307.997
(0.039) (0.430) (0.001)
24241 82,696
REC (0.000) — (0.000)
Statistical Test
R2 0.447 0.456 0.704
Adjusted R2 0.378 0.388 0.659

Note: Dependent variable: GDP. GDP is GDP per capita, OIR is oil rents, CR is coal rents, EU is energy use, FDI is
inbound FDI, and IND is industry value-added.



Commodities 2022, 1

85

The Variance Inflation Factor (VIF) test may be used to find multicollinearity in any
model. The independent variables are considered multicollinear when the VIF value is
more than 10. The VIF estimate is provided in Table 6.

Table 6. Variance Inflation Factor (VIF) estimates.

Variables Coefficient Uncentred Centred
Variance VIF VIF
OIR 9368.381 10.26694 1.809457
CR 71,2970.2 11.65128 1.767948
EU 0.832999 416.6821 8.568490
REC 75.14324 579.3205 6.288354
FDI 1404.937 5.021635 2.337496
IND 288.0514 342.4881 1.933972
C 51,0912.3 1455.428 NA

Note: Dependent variable: GDP. GDPPC is GDP per capita, OIR is oil rents, CR is coal rents, EU is energy use,
FDI is inbound FDI, and IND is industry value-added.

Because none of the variables has centred VIF values higher than 10, multicollinearity
is not a problem that has to be addressed with this model. It may be inferred from the
lack of multicollinearity that the independent variables in the data do not have a linear
connection with one another. Figure 3 shows the changes that occur in one variable due
to a shift in another. The impulse response function always lies between 95% confidence
interval lines.

An EU shock of one standard deviation would increase CR in the first two periods,
decrease it in the third, and hold it steady in the fourth and fifth before causing a significant
shift in the seventh. In the seventh quarter, CR starts to drop. The impact of FDI on CR
follows a wavy pattern, rising through the fourth period, levelling out through the ninth,
and rising again by the tenth. The first period has the greatest CR while the second period
has the lowest. Negative values appear in the fifth period owing to GDP shocks and stick
around until the tenth year. Negative effects of CR due to IND begin in the first period
and continue until the tenth. CR begins to rise in the first period, and this pattern persists
during the second. Afterwards, it drops in the third period, rises somewhat in the fourth,
and then drops below zero in the fifth. Negative values for CR continue to be seen into
the tenth quarter. This development in CR is a direct result of OIR. Negative effects of CR
may be seen as early as the first period due to REC shocks. Negative CR numbers may be
seen every period from the first to the sixth. As of the seventh period, CR has been rising
and has stayed that way through the tenth. As early as the first period, a CR shock of one
standard deviation would have a detrimental effect on the EU. In the second phase, the EU
would decrease, and in the third, it would increase again. The EU gradually decreased from
period four to nine as time progressed. EU shows a little uptick in performance during the
tenth quarter. EU is a negative sum game. Changes in FDI do not affect the EU in the first
two periods. The downward trend starts in the third period, stays at low levels through the
sixth, and worsens through the tenth. GDP causes a gain in the EU until the second period,
which begins to drop until the tenth period. Positive values characterise the EU movement
during the fourth stage, after which negative values take over. Due to IND, the EU rises
until the second period, but then it begins to drop until the seventh period. Once again,
the EU rises from the eighth to the tenth era. As of the fifth period forward, EU values
have been decreasing, and by the ninth period, they had become negative. Decreases in
EU performance may be seen in both the first and second quarters. The rise begins in the
third quarter and continues until the eighth. There has been a continuous tendency in the
EU throughout the ninth and tenth centuries. Fluctuations in OIR cause the shift in the EU.
From the first through the second period, the EU is relatively stable; in the third period, it
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drops before beginning an increasing trend that continues until the ninth period. EU values
go negative in the third phase. REC shocks have caused this pattern.
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Figure 3. IRF estimates. Source: Author’s estimation. Note: GDPPC is GDP per capita, OIR is oil
rents, CR is coal rents, EU is energy use, FDI is inbound FDI, REC is renewable energy consumption,
and IND is industry value-added.

There is a drop in FDI in the first period because of CR but an increase in FDI in the
third and fourth. Beginning in the fourth year, it steadily declines; beginning in the fifth
year, FDI values become negative. There is an increase in FDI in the first three periods
(periods 1, 2, and 3) because of the European Union, followed by a decline in FDI in periods
4 through 8. It starts going up again in the eighth period and going down in the seventh
period when FDI numbers start to become negative. Foreign direct investment (FDI) peaks
in the first period and then begins to fall in the second. Negative values appear in the
fourth period due to GDP shocks and stay there until the tenth year. FDI sees a modest
uptick between the ninth and tenth periods. It drops until the second period, rises steadily
through the third, dips again from the fourth to the seventh, and then rises steadily from
the eighth to the tenth. For the remainder of the period (until the ninth), FDI is negative. As
soon as the first period begins, FDI is negatively impacted by OIR. It drops until the third
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quarter when it begins to rise toward positive levels before falling again in the fifth and
remaining flat through the tenth. FDI is stable at first, then declines in the second phase.
It drops dramatically during the fourth quarter and then slowly rises again, although the
values still end up red. The rise of FDI may be attributed to REC. The first four quarters
see a GDP gain because of CR, while the fifth through ninth quarters see a decline. The
GDP sees a slight uptick in the tenth period. In the first period, GDP is negative, but in the
second period, it begins to grow and continues to grow until the seventh period. GDP drops
somewhat in the eighth and ninth periods before picking up again in the tenth. Positive
figures for GDP may be seen beginning in the second period as a result of shocks in the
EU. Negative values of GDP result from FDI shocks. An outsized one-standard-deviation
swing in FDI would begin to weigh on GDP in the first quarter. The GDP would increase
in the second period, and it would increase once again in the third quarter. GDP would
continue to fall from the fourth period through the seventh. After a sluggish start to the
term, GDP shows nominal growth until the end of the quarter. The GDP rises until the
third period because of IND, but then it begins to fall until the eighth. The expansion in
GDP is repeated between the eighth and tenth years. From the fifth to the tenth quarter,
GDP values go down. The GDP stays flat through the second quarter, drops in the third,
and then starts climbing again in the middle of the third and continues until the seventh.
It drops gradually in the seventh period, stabilising by the ninth and tenth. GDP falls in
the third quarter. This development may be attributed to OIR shocks. REC shocks have
little effect on GDP. Throughout all ten time intervals, GDP is very close to zero. The GDP
begins to fall in the second period and continues to do so until the sixth. There is a decline
in the first six periods, but it remains pretty consistent.

The effects of CR reduce IND during the second period, but the third period shows a
gradual increase that continues until the fifth. The decline in IND may be seen from the
sixth to the tenth. By the eighth period, IND’s values had already begun to decline. A
rising IND trend emerges in the first period and persists into the second. After a minor
rise in the fourth period and a downward trend in the third and fifth periods, it resumes
its increasing trend in the sixth. Gradually reducing until tenth grade, the scale shifts
downwards beginning in seventh. This pattern in IND occurs due to the EU. As a result of
FDI, IND falls in the first period but rises in the second and third. This downward trend
begins in the third period and continues until the seventh. IND values go higher from the
seventh to the tenth period, whereas from the fifth to the eighth period, they go down.
Negative IND values may be attributed to GDP shocks. In the first phase, an adverse effect
on IND would be initiated by a one standard deviation shock in GDP. In the second period,
IND would climb, and in the third quarter, it would rise again. Starting in the fourth
quarter and continuing until the tenth, IND would steadily fall. IND becomes negative
after the fifth period. Initially, IND goes upward as a result of unexpected increases in
OIR. There is a dip in the second period, but things look up in the third and stay into
the seventh. Starting in the seventh quarter and continuing until the finale, IND will
continuously decline. Increasing IND is the result of outside-in radiation (OIR) impulses.
The IND response is unchanged from zero in the first two years after REC shocks. From
the second year forward, IND increases; this rise persists until the fourth period, following
which it starts a steady decline that lasts through the tenth year. In the first year, OIR drops
sharply; in years two and three, it levels off; in year four, it drops sharply; in year five, it
drops sharply and becomes negative. It is impulses in CR that are responsible for these
variations in OIR. In the first three time periods, an EU shock of one standard deviation
would increase OIR, but OIR would decrease until the very end. As FDI shocks hit, OIR
begins the term on a declining trend. OIR has consistently negative numbers from the first
to the fourth quarter. Increases in OIR are first seen in the fourth period and continue until
the tenth. After the sixth period, OIR values begin to rise. OIR has a negative effect in
the first term because of GDP impulses. OIR increases from the first to the third period.
The OIR has been going down since the third period, and it seems like it will keep going
down until the tenth period. After the fourth period, OIR begins to decrease. Due to shocks
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in IND, OIR begins the first period on a downward trend that continues until the fourth
quarter. Beginning in the fourth year and continuing through the tenth, OIR shows a steady
increase. From the third period on, OIR has seen negative readings. Due to REC, OIR rises
until the second period, which begins to fall and continues until the tenth. In the first eight
periods, OIR has positive values, but they reverse and become negative.

The second and third periods have the greatest REC, whereas the fifth period has
the lowest. After the fifth year, REC increases again until the ninth year. Shocks in CR
are the cause of fluctuating REC. The EU will have a detrimental effect on REC for the
foreseeable future. The first year of REC response is the weakest in the last decade. A
minor improvement in REC is shown in the second year, but by midyear, it begins to
deteriorate again. REC then begins to rise in the fourth year and remains high for the next
four years until dropping slightly at the end of the tenth year. In the first year, REC harms
the economy because of FDI shocks. The REC consistently increases from the second to
the seventh period. REC has been going down since the eighth period, and it seems like it
will continue until the 10th. The GDP shocks cause REC to have negative values. Negative
effects on REC would emerge as early as the first period of GDP experienced a shock of
only one standard deviation. The decline in REC would begin in the second quarter and
continue into the third. By the end of the game, REC would have increased. It lasted from
period four until period seven. There would be more and further expansion of REC. Since
the eighth period, REC has gradually decreased and maintained that trend until the tenth.
Because of fluctuations in IND, REC would be negative at the beginning and the period’s
conclusion. REC would increase from the first to the third period, decrease from the third
to the fourth, and stay relatively consistent, with a slight decrease in the tenth year. The
peak in REC occurs in the second period and gradually decreases until the tenth. The
unexpected increases in REC during the following decade directly result from OIR shocks.
Figure 4 shows the VDA illustrations for ready reference.

Figure 4 demonstrates that, over the next decade, coal rents will vary mainly due to
coal rents themselves, with just a little effect coming from FDI and energy usage. Coal rents
would not be significantly impacted by changes in energy consumption, FDI, GDP, industry,
oil rents, and renewable energy usage. The aforementioned graphs also illustrate that future
energy usage variance will mostly be attributable to energy consumption. In contrast, coal
rents will have little effect on energy use over the next decade, and FDI and GDP have
similar effects on electricity consumption. Despite the potential for some effect on the
industry, oil rents, and renewable energy usage, this would not significantly affect overall
energy consumption. Based on the data in the table, we conclude that energy consumption
is a critical factor in determining the flow of foreign direct investment. Following coal rents
and GDP in terms of significance, FDI is affected by several other factors. FDI also has a
vital role in forecasting, albeit this effect weakens with time. The aforementioned figure
also demonstrate that the future GDP fluctuation will be primarily attributable to GDP
itself, despite the direction it follows being random over the next ten years. Following
FDI, coal rents are the next major factor influencing GDP, although FDI is expected to have
only a minor effect in the future. Changes in energy consumption, manufacturing, oil
revenues, or renewable energy usage would not majorly affect GDP. The industry will be
the most influential variable in the coming decade. In addition, oil rents are having a slow
but noticeable effect on the economy. Aside from coal rent, FDI, and REC are three other
vital factors that have a moderate effect on the business sector. Coal rents are somewhat
predictive of the future trend of oil rents. However, oil rents are the most influential
factor in the ability to anticipate oil prices, and oil rents have less of an effect on oil rents
over time. Energy consumption plays a crucial role in forecasting the initial consumption
pattern of renewable energy. As a close second, oil rents have a small initial influence on
renewable energy use that grows with time. Economic growth is modest at first, but by
the tenth year, it has considerably affected the share of renewable energy in total energy
consumption. While fossil fuel usage is highly predictive in the early years, renewable
energy consumption is less so beyond the first few years.
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Figure 4. VDA illustrations. Source: Author’s estimation. Note: GDPPC is GDP per capita, OIR is oil
rents, CR is coal rents, EU is energy use, FDI is inbound FDI, REC is renewable energy consumption,
and IND is industry value-added.

5. Discussion

The total estimate is an RLS-3, which does not exclude any variables. With an R-square
value of 0.704, this model has a goodness of fit of almost 71%. The probabilities of FDI, oil
rent, and renewable energy usage all significantly affect GDP. FDI is negatively correlated
with the country’s per capita income. The coefficient value is —131.161, which suggests
that a one-unit increase in FDI would result in a 131.161-unit decrease in GDP. Sarode [103]
projected a negative link between FDI and GDP, suggesting that an increase in FDI might
harm the country’s income. The advent of global commerce is a contributing factor to
this connection. Many businesses successfully export their wares to international markets
without establishing local operations abroad. FDI also helps export-oriented economies.
It has been projected by Chowdhury and Mavrotas [104] that due to political instability,
inbound FDI decreases in particular nations. According to Rahman [105], an increase in
FDI might cause the economy’s output to fall even more. Sometimes FDI is not profitable
because of factors such as an unwelcoming economic climate or too stringent regulations.
Growth in income per capita is positively correlated with the oil rent. Oil rent has a
coefficient value of 307.997, which means that a one-unit increase in oil rent would lead to
a 307.997 percent increase in GDP. Since a statistical estimate by Ozturk [106] shows that
oil rent contributes positively to GDP growth, a rise in oil rent will eventually accelerate
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GDP. Poor and volatile economies fit this situation. According to the estimates provided
by Sweidan and Elbargathi [107], oil rent has a positive influence on GDP growth, with a
rise in one leading to an increase in the other. This positive association may be the result
of globalization. It was projected by Okoye et al. [108] that oil rent has a favourable and
considerable effect on GDP because of the abundance of natural resources. There is a clear
correlation between these two factors, so an increase in one would cause a corresponding
increase in the other. There is a negative correlation between GDP per capita and the use of
renewable energy. Renewable energy consumption has a coefficient of —82.696; as the share
of renewable energy in total energy consumption were to increase by one unit, the GDP
per capita would fall by USD82.696. According to Ocal and Asla’s [109] examination of the
relationship between renewable energy consumption and GDP growth, increasing GDP will
require reducing energy use. The high cost of generating electricity from renewable sources
may be to blame for this association. Inversely, Dogan et al. [110] predicted that increasing
the share of renewable energy in total energy consumption will improve economic growth.
The cost of electricity would rise significantly if a sizable portion of the nation’s power came
from renewable sources. Since Magazzino [111] found a negative link between renewable
energy consumption and economic growth, it stands to reason that individuals’ aggregate
income remained the same. Policymakers should support ecologically responsible activities,
a diverse fuel mix, and FDI concentrated on the services sector for conserving economic
and environmental resources. Liu et al. [112] suggested that policymakers should support
ecologically responsible activities, a diverse fuel mix, and FDI concentrated on the services
sector for conserving economic and environmental resources. Anton and Nucu [113]
suggested that renewable energy businesses may best expand their operations and give
more value to customers if they can provide lower-priced goods and services to those
customers. When evaluating economic growth, Saygin and Iskenderoglu [114] suggested
that growth in stock market capitalization alone overestimates the impact on renewable
energy use.

6. Conclusions

Although studies conducted until the late 19th century supported the natural resource
blessing idea, studies conducted after that time have offered an opposing perspective based
on the natural resource curse hypothesis. The impact of natural resources on the economy
of different nations has been the subject of a great deal of research. This research aims to
evaluate the impact of natural resource factors on Pakistan’s economic growth, considering
that the findings for natural resources and their involvement in economic development
vary from nation to country. The results show that industry and renewable energy use
significantly negatively influence GDP, whereas coal rents, energy usage, FDI, and oil rents
all have favourable effects. It is clear that the natural resource blessing idea holds true and
that the pollution haven hypothesis may be plausible for foreign firms when coal rents,
energy demand, and oil rents all increase with GDP. The subsequent connection between
FDI and GDP is also genuine, and this is all down to the pollution haven theory. FDI
and economic growth are intertwined. Businesses see Pakistan as a secure investment
destination because of the country’s favourable economic regulations. Renewable energy
consumption negatively correlates with economic growth because of the high cost of the
necessary technology and the inability to produce enough revenue to cover all production
costs. Costs associated with generating renewable energy have raised concerns about the
feasibility of its use in the economy. Increases in economic growth reassure investors that
consumers in a nation have the financial wherewithal to support the local economy by
purchasing goods and services. The astronomical margins of profit would attract foreign
investors. Foreign companies with advanced technology can introduce renewable ways to
produce energy. As a consequence of the oil-driven energy resource economy, the energy
hypothesis was developed, which has implications for both oil rents and renewable energy
usage. Using IRF and VDA, the study found that coal rents and FDI would likely influence
the country’s economic growth over time.
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The following policies are recommended to sustained natural resources and move

forward towards the use of green and clean energy:

I

II

I

v

VI

vl

The process of achieving economic growth is not something that can be completed
in a matter of years; instead, it takes place across many generations. The only way
to ensure that the economy will continue to expand not just today but also tens of
years or generations from now is to make sure that the economy is dependent on
forces that will not disappear at some point in the future. In this scenario, it is of
the utmost importance to push the nation toward renewable resources instead of the
non-renewable ones that humanity relies on today.

Using renewable energy sources might result in financial help and loans from other
countries. Countries that engage in and encourage the generation of clean energy from
renewable resources are eligible for funding and loans from international agencies
such as the International Monetary Fund and the World Bank, which come with
lenient terms and conditions. These types of funding have the potential to hasten the
process of the nation’s economy expanding.

Using renewable energy sources makes it feasible to avoid disruptions in electricity
supply. The limited resources accessible to satisfy all of the nation’s electrical require-
ments are to blame for the collapse of power plants and the lack of energy available in
the country. Sunlight, water, air, and biomass are examples of abundant renewable
resources in Pakistan. Suppose these resources are put to productive use. In that case,
it will be possible to put an end to the country’s chronic power shortages, which will,
in turn, ensure that the nation’s economic activities continue unabated.

Using renewable sources may help the nation lessen its reliance on imported goods. It
is estimated that around 70 percent of the energy that is generated in the world today
comes from non-renewable resources. Since not all nations have been endowed with
such resources, it is inescapable that these nations will need to import them. Now,
imports impose significant financial strain on a nation such as Pakistan. Suppose
the nation’s energy is produced using renewable resources already located there. In
that case, the money that would have been spent on importing energy may be saved
instead and used toward the country’s economic growth.

A steady flow of energy makes it possible to prevent various health problems, whether
mental or physical. Shortages of energy may negatively impact the population’s
physical and emotional health, which, in turn, can have a chilling effect on the
country’s overall economic development. To put it another way, one method for
ensuring a constant supply of energy is to create it from sources that may never run
out or, succinctly, produce energy using renewable resources.

The use of energy sources that do not replenish themselves negatively impacts the
country’s infrastructure. The emissions and waste products that factories and auto-
mobiles expel combine to produce a layer that surrounds buildings and gradually
but indeed deteriorates the materials utilized in their construction. To begin, the gov-
ernment will have to spend its income on rebuilding the structures, and this revenue
might otherwise be used toward other activities that contribute to economic growth.
Second, the decline in the condition of the buildings may have a detrimental effect on
tourism, which is a significant source of income for an organization. The government
will need to make up for the loss caused by both of these factors, which will eventually
have the effect of slowing the development of the economy. By switching to renewable
energy sources, all of this may be prevented.

Consumption of renewable sources of energy leads to an increase in job opportuni-
ties. Because renewable resources are almost limitless in supply, the manufacturing
facilities and businesses that rely on them are in a solid position to continue oper-
ating efficiently far into the foreseeable future and maintain healthy profit margins.
This can become a rationale for domestic and international businesses to increase
their level of investment in the country. When there are more investments, there are
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more industries, meaning there are increasing job possibilities. A nearly employed
population may make an incredible contribution to economic progress.

VIII Energy produced from renewable resources may lead to an economy reliant on
exports. Suppose a nation can accomplish economic growth by the use of renewable
resources. In that case, this indicates that that country’s economy is wholly reliant
on the resources that are native to that country. Due to no resources from outside
the nation being employed, any delay in imports, whether because of transportation
issues, some global crisis, or some lack of raw materials worldwide, would affect the
level of output inside the country. A nation that uses renewable resources has the
potential to build an economy built on exports, and it does not need to be dependent
on imports.

IX  The production of energy using non-renewable sources such as fossil fuels has direct
and severe effects on people’s health, which may be seen in various ways. A popula-
tion that is either ill or weak is not a resource in and of itself; instead, it is a liability.
People who are struggling with their health cannot contribute to the economy’s stabil-
ity, and the money spent on the health sector is an additional strain on the economy:.
Producing clean and green energy from renewable resources such as sunshine, air,
or water is one approach that may be used to address this issue. This would be an
environmentally friendly option. The harm to people’s health and the slowing of
economic progress may be accomplished using this method.

X Using renewable resources drives increasing FDI. A nation that prioritizes using
clean and renewable energy sources is more likely to entice businesses from other
countries to relocate there, bringing cutting-edge technology and increased chances
for research. This foreign investment can boost the Gross Domestic Product of the
nation in question, eventually contributing to economic development.

XI  The country of Pakistan is endowed with vast water resources, which, if these re-
sources are not managed well, might result in catastrophic flooding. If a flood were
to occur, not only would it result in the loss of human life, but it would also impact
the infrastructure and agriculture. These three elements pose a threat to the whole
economy since they affect all areas of the market. Building dams that not only have
the capacity to hold water but can also be utilized to generate energy is one approach
that might be taken to address this issue. The energy extracted from moving water
is referred to as hydropower. It would not only save the government money that it
would otherwise have to pay to the people in the event of floods, but it would also
create energy that could be utilized for future manufacturing. Renewable energy
that is produced from water has the potential to enhance economic development in a
domino effect.

In so far as Pakistan’s climate is concerned, it is conducive to the continued existence
of any form of life. One primary illustration is provided by flora and fauna. The country
of Pakistan is quite fortunate in terms of resource wildlife. One usage that may be accom-
plished with the help of plants and animals is energy production by utilizing their waste
products. The term for this kind of energy is the energy created from biomass. Natural
resources for this manufacture are not only easy to obtainby but also an endless supply. This
form of energy is virtually being created from elements that are free of cost, contributing to
the expansion of the economy throughout the nation.

The limitation of the study is that it uses few natural resources in economic modelling.
Future studies can expand it by adding mineral resources, energy resources, and natural
gas in resource modelling that help us to obtainmore robust inferences. Further, the
study is limited to a single country, while future studies can expand to the panel of Asian
countries for more concrete results. Finally, the study used robust least square regression
for detecting possible outliers. Future studies can use more sophisticated econometric
techniques, including the breakeven regression approach and threshold regression, to
obtainsound results.
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