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Abstract. Nowadays, many companies in the world have implemented green
innovation as part of their strategy to adapt to environmental changes and meet
the demands of consumers and customers who are increasingly concerned about
sustainability. Green innovation has an important role in increasing a country's
economic growth by creating new jobs, increasing efficiency and productivity,
attracting investment, and increasing global competitiveness and strengthening a
country's position in the international market. This study analyses the impact of
investment in green technology, CO2 emissions, and total final energy use on
nominal GDP (Gross Domestic Product) from both developed countries (Japan,
Czech Republic, and United Kingdom), and emerging countries (Brazil and
Indonesia). The study is using multiple regression analysis to analyse the
correlation between those variables and the tool used was Data Analysis on
Microsoft Excel. The regression models reveal significant relationships in some
countries (Brazil, Czech Republic), but inconsistent or weak relationships in
others (Indonesia, Japan, and United Kingdom). CO2 emissions generally have a
negative impact, as expected; while investment in green technology and energy
use have positive effects in certain cases.
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1 Introduction

According to Abbasi et al., green innovation defined as the deliberate creation and
deployment of new technologies, processes, products, and behaviors with the goal of
reducing or eliminating negative environmental impacts; has received a lot of
attention in the context of environmental sustainability [1]. This is due to the fact that
fostering green innovation can lessen the harm caused by unfavorable environmental
effects, improve resource efficiency, and encourage sustainable economic growth by
spawning new businesses and employment in fields like clean technology, recycling,
and renewable energy. This promotes sustainable economic growth without
endangering the environment. In addition, following the Paris Agreement, all
countries in the world have now committed to agreeing to and implementing The
Paris Agreement. The Paris Agreement is a legally binding international treaty on
climate change. It was adopted by 196 Parties at the UN Climate Change Conference
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(COP21) in Paris, France, on 12 December 2015 (United Nations Climate Change,
2024). The Paris Agreement is a landmark in the multilateral climate change process
because, for the first time, a binding agreement brings all nations together to combat
climate change and adapt to its effects [2].

Nowadays, many companies in the world have implemented green innovation as
part of their strategy to adapt to environmental changes and meet the demands of
consumers and customers who are increasingly concerned about sustainability. This
can be seen in various sectors, such as renewable energy companies (NextEra
Energy), the transportation sector with electric vehicle innovation (Tesla), and the
technology industry which is committed to using renewable energy in their facilities
and investing in projects that support sustainability, such as recycling and waste
reduction (Apple and Google). On this basis, it is clear that Green innovation has an
important role in increasing a country's economic growth; by creating new jobs,
increasing efficiency and productivity, attracting investment, and increasing global
competitiveness and strengthening a country's position in the international market.
Thus, green innovation is not only important for achieving sustainability goals, but is
also a long-term catalyst for sustained economic growth.

Economies in emerging markets are those that are becoming more industrialized
and moving from low to medium income levels, improving a country's finances, and
the process of integration into the global economy. Some countries included in
emerging markets are: Brazil, Russia, India, China and South Africa (BRICS Portal,
2024) [3]. Those countries are experiencing very rapid economic growth, but on the
one hand they also face challenges such as limited infrastructure, political instability
and underdeveloped finances. These countries, or what are usually better known as
BRICS, play an important role in the global economy because they have high
potential in providing large investment returns and consumer markets that continue to
develop [4].

The goals of this research are: Firstly, it is to assess how green innovation could
drive economic growth in emerging markets and how it can contribute to GDP
((Gross Domestic Product) growth, job creation, and industry competitiveness.
Secondly, to analyse the main challenges to managing environmental sustainability
through green innovation in emerging markets. And lastly, how does green innovation
contribute to sustainable economic growth in Indonesia.

In this research, the variable independent are GDP growth rate, green innovations
patents, and environmental performance indicators from emerging markets. The
objective of the study was to determine the explanation for the interactions between
these variables and how they contribute to higher economic growth. All these data
that are collected are secondary data from World Bank, IMF (International Monetary
Fund), and UNEP (United Nations Environment Programme).

2 Literature Review

2.1 Definition of Green Innovation

According to Abbasi et al. green innovation represents a deliberate shift towards eco-
friendly technologies, practices, and processes within organizations. It is the driving
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force behind sustainable solutions and responsible business practices [1]. According
to Schiederig et al. there are six important aspects in the different definitions of this
kind of innovation [5]:

. Innovation object: Product, process, service, method;

. Market orientation: Satisfy needs/be competitive on the market;

. Environmental aspect: Reduce negative impact (optimum = zero impact);
. Phase: Full life cycle must be considered (for material flow reduction);

. Impulse: Intention for reduction may be economical or ecological; and

. Level: Setting a new innovation/green standard to the firm.

AN N AW

As explained by Schiederig et al. that the object of this innovation can be a
product, process, service, method. Green product innovation involves: creating
products that have minimal impact on environmental damage, such as energy-saving
equipment, and redesigning existing products to be more environmentally friendly.
Meanwhile, green process innovation focuses on changing something in the
production process to reduce energy consumption, waste and emissions. Green
service innovation focuses on involving changes in company management practices,
policies, or organizational culture in order to support environmental sustainability.
And green method innovation focuses more on developing new technologies which
contribute to sustainability, such as the use of renewable energy or carbon capture
technology.

These innovations may occur not only in "green" industries, which are those where
protecting the environment is the primary business, like recycling, producing and
storing renewable energy, or manufacturing natural products, but also in businesses
that operate in traditionally non-green industries or with a product portfolio full of
non-green items. Green innovations can be drove by economic or environmental
factors in order to balance the interests of shareholders and stakeholders. They can
also be non-technological (based on organizational, institutional, or marketing
principles) [6].

However, environmental sustainability is the overriding objective of minimizing
environmental damage while guaranteeing the planet's long-term vitality. It includes
everything from protecting natural resources to lowering carbon footprints [1]. In
today's world of rapid global change, green innovation and environmental
sustainability are both essential. It is more important than ever to strike a balance
between innovation and sustainability as the world deals with technical and
environmental issues [7]. Sustainability is a crucial concern, and calls for green
growth have been ever more urgent. There is no doubt that technological progress is
one of the most important forces enabling green development; however, innovation is
costly in general. Therefore, the key issue is whether green innovation can improve
growth while maintaining its environmental benefits [8].

Even though green innovation has been widely applied in several companies, there
is still a gap between the implementation of green innovation and its widespread
adoption which can be attributed to several key factors:

Financial Barriers. In implementing green innovation, financial obstacles are often
encountered. This is because green innovation often requires a fairly large initial



2374 S. Wahyuni

investment in research and development (R&D), creating new technology and more
environmentally friendly infrastructure. Many businesses, especially small and
medium enterprises (SMEs), experience difficulties in meeting the required resources.
Apart from that, the return on investment (ROI) for green technology is also usually
slower than conventional methods; causing companies to hesitate to implement this
green innovation [9].

Technological and Knowledge Gaps. In several sectors, there is still a lack of
technological solutions or expertise to fully implement green innovation in their
organizations. Some companies may not have the technical capabilities or knowledge
to integrate sustainable practices effectively. This gap can be clearly seen in
developing countries, where access to the latest green technology is still difficult to

apply.

Regulatory and Policy Challenges. Even though currently many governments have
begun to implement regulations on sustainability and incentives for green innovation;
in fact there are still many policies that are inconsistent between regions or countries,
which creates uncertainty. Companies need strong and consistent government support
and to minimize the risk of future regulatory changes, thereby increasing a company's
interest in investing in green innovation.

Cultural and Organizational Resistance. Businesses that are accustomed to using
conventional procedures or methods may find it difficult to adopt green innovations
because they believe it will interfere with their present business models or processes.
Therefore, implementing green technologies can sometimes be challenging due to
organizational and cultural opposition, especially for certain connected organizations.

[9].
Market and Consumer Dynamics.

Organizations in the contemporary business environment need to successfully
address two trends. Organizations should, on the one hand, constantly innovate to
increase their efficiency and market share; this calls for investments, skills, and
resources. Organizations, however, ought to attain a certain level of moral
accountability and harmony with the community in which they function. Finding a
balance between competitive adjustment (innovation) and legitimacy adjustment
(sustainability and respect for the environment) is therefore crucial in today's
company [10]

Supply Chains Constraints. In an effort to implement green innovation, many
changes are needed throughout the supply chain, such as looking for alternative raw
materials that are more sustainable, or redesigning logistics to reduce carbon
emissions. Changes like this can be complex, take a lot of time, and also require
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significant costs; so it will be difficult for companies to fully implement green
innovation throughout their operations.

2.2 Green Innovation’s Role in Economic Growth

Several studies have shown that green innovation and sustainable practices have been
proven to contribute to GDP growth, the creation of new jobs, and also increasing
industrial competitiveness. The impact of green innovation in economic growth and
development has been extensively investigated by a number of researchers. As for
instance, the impact of green energy on economic development was studied by Olmo
et al. and findings of the research demonstrated a positive relation between the
adoption of green energy consumption and the economic expansion in many
European countries [11]. Other studies carried out by Sadorsky [12] have also
demonstrated the positive association between the renewable energy and economic
growth, and the results suggested that a 1% increase in energy (renewable) contributes
to an increase in green economic growth by approximately 3%.

Another study from Wani et. al has shown that green innovation and sustainable
practices indeed have contribution in job creation. The study conducted by Wani et al.
has shown the role of green technology, green energy, foreign direct investment, and
globalization on green economic growth in G7 (The Gorup of Seven) countries. The
findings of the study reveal that green energy and FDI (Foreign Direct Investment)
positively contribute to green economic growth in the long and short run. The green
technology also contributes positively to enhance green economic growth but only in
long run [13]. Improved energy independence, long-term economic growth, and job
creation can arise from new policies that the government enacts to encourage green
technologies and remove impediments to the consumption of green energy [13].

Apart from that, the focus on research and development (R&D) in green innovation
in developed countries has been able to prove that it can increase productivity and
competitiveness in the global market. A study conducted by Bahri shows that the
implementation of green products by MSME:s in running their businesses has proven
to have an impact on competitive advantage and also on the surrounding business
environment. Likewise, countries that invest heavily in implementing green
innovation and renewable energy are proven to have better economic resilience. This
is because they are able to face economic shocks and create new job opportunities in
various sectors. G7 countries, in particular, have benefited from investing in green
technology, leading to GDP growth.

2.3 Sustainability in Emerging and Developed Countries.

Emerging economies are identified as those listed in the Morgan Stanley Capital
Income (MSCI) emerging market category (www.msci.com) [14] with the
requirement that each country has ten years of available data on renewable energy
consumption. According to Sadorsky et al., the term emerging markets is used to
describe a nation’s social or business activity in the process of rapid growth and
industrialization. Currently, there are approximately 24 emerging markets in the
world; 18 of which have ten years of data on renewable energy consumption [12].
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Emerging markets economies, countries with low or medium income and high
potential growth of economy, are one of parties who co-signed Paris Agreement.
Indonesia, Malaysia, Philippines, Thailand, China, and India are included as Asian
emerging markets also signed that agreement. As major players in the global economy
and the main source of world economic growth, Asian emerging markets deal with
huge challenges for committing CO, emission reduction [15].

On the other hand, the idea of ‘developed countries’ implies that countries so
labelled have reached their most potential [16]. A nation is typically considered to be
developed if it meets certain socioeconomic criteria. In some cases, this can be as
simple as having a sufficiently developed economy. According to the United Nations,
in 2023, 34 countries were considered developed. All developed countries were
located in either North America, Europe, or “Developed Asia and Pacific” [2].

Industrialization and rapid population growth, as well as increasing resources
requirements are the reasons why sustainability is important, especially in emerging
markets. Although on the one hand, this growth will increase economic progress, it
also comes at the cost of environmental damage, which can lead to long-term risks
such as resource scarcity, pollution and increasingly minimal biodiversity.
Countries that have high dependence on natural resources and high levels of pollution,
such as developing countries in China, Brazil and South Africa, will be vulnerable to
this problem. Therefore, to ensure long-term economic and environmental resilience,
it is appropriate for every country to implement these sustainability practices.

One of the right solutions for developing countries to reduce and face sustainability
challenges is to implement green innovation in every sector. Companies in the
countries can increase their efficiency, effectiveness and productivity by adopting
clean technology, renewable energy sources, and by implementing sustainable
agricultural practices. This can be seen in China, which is currently making sufficient
investments; big on solar energy to reduce their dependence on the use of coal with
the aim of reducing carbon emissions while supporting economic development. Based
on this, it is clear that the implementation of green innovation, apart from reducing
environmental risks, can also increase competitiveness, as well as attract more
investors and consumers who also have the same concerns and concern for
environmental sustainability [17].

Efforts to encourage sustainability must be supported by various parties, including
the government. Governments in emerging markets play an important role in
promoting sustainability in their countries. What governments in developing countries
can do to support sustainability is to introduce policies that promote environmental
standards, create stricter and binding pollution control regulations, set a carbon price,
and create regulations that encourage sustainable practices. Apart from that,
international cooperation such as the Paris Agreement can be one step in ensuring that
the developing economy becomes part of global efforts to overcome the problem of
climate change, which we are now increasingly experiencing. Therefore, aligning
economic growth with sustainability goals is very important for emerging markets to
develop in the long term [18].
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3 Research Method

The following section provides an outline of the research design adopted in the
empirical study. The quantitative and qualitative analysis approach was used as the
research methodology in this work. It includes information about the sources and
techniques used to acquire the data, as well as the definition and references for the
independent and dependent variables. In addition, it includes the model specification
for the research as well as the estimating method used to achieve the goals and
objectives of the study.

3.1 Data Collection And Research Variables

This study analyses the impact of Investment in Green Energy Technology
(International Energy Agency, 2024), CO, Emissions (Climate Watch Historical GHG
Emissions, World Resource Institute, 2024), and nominal GDP (World Bank, 2024).
The study utilizes panel data collected for 15 years (2008-2022) focusing on five
countries Japan, Czech and United Kingdom (Developed Countries), Brazil and
Indonesia (Emerging Countries). The variables employed in the study are of
secondary nature and are sourced from authentic organizations such as the World
Bank’s World Resource Institute (2024), and International Energy Agency (2024).

3.2 Model Specification and Research Design

The study analyses the impact of Investment in Green Energy Technology (millions),
CO, Emissions (metric tons per capita), and Total Final Energy Use (PJ) on Nominal
GDP NC (millions). The study is using multiple regression analysis to analyse the
correlation between those variables and the tool used was Microsoft Excel.

According to Theofani, Multiple Linear Regression has a similar concept to Simple
Linear Regression. What distinguishes it, is the number of independent variables.
Simple Linear Regression has only one independent variable, while Multiple Linear
Regression can have more than one independent variable. Simple Linear Regression
and Multiple Linear Regression can be used to predict the future and determine the
effect between variables [19].

Because of the units of the variables used are vastly different and to avoid issues of
scale before we apply multiple regression analysis, standardization was applied to
ensure that the variables have comparable ranges using this formula:

p=INi=1NXi
o=1Ni=IN(Xi-p)2
Xstandardized=Xi- p

Where:

Xstandardized :X standardized

: The average of the data points

: A measure of the amount of variation or dispersion in a set of values

N : the number of observations

X; : represents each individual data point
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By standardizing the data, it ensures that all variables are on a similar scale, which
helps in interpreting the results of regression analysis. This process allows for better
comparison and understanding of the relationships between the variables. After we
get the data that have been standardized, the next step is using mutltiple regression
analysis using this formula:

y=at+ 1 X1+2 X2+ 3 X3

Where :

v= dependent variable

X= independent variable
o=constant (Intercept)

= regression coefficient (slope)

As a state before, X1 is the nominal of investment in green technology, X2 is CO,
emissions, and X2 is total final energy use.

4 Result

From the table.1 we could see the results of multiple regression analyses conducted
for five different countries (Brazil, Czech Republic, Indonesia, Japan, and the United
Kingdom), using the following independent variables: Investment in Green Energy
Technology, CO, Emissions, and Total Final Energy Use.

Table 1. Multiple Regression Results

Sign Stan
R ificance Coef dard t P-
Square F ficients  Error Stat value
Brazil
6,40 6,25 2,37
0,992  302E- 548E- 0,02  351E-
Intercept 359322 12 16 63554 14 1
Investment 0,29 0,04 6,08 7,87
in Green 539698 852619 737154  7T66E-
Technology 2 6 8 05
- 0,02 - 1,67
CO, 0,41545 872585 14,4627 211E-
Emissions 3584 4 0618 08
0,73 0,05 14,6
Total final energy 460462 014227 504048 1,46
use 6 5 5 04E-08
Indonesia
0,06 0,21

0,468 446569 523413 976578  2,38169
Intercept 733014 8 E-15 2 E-14 1
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Investment - 2,76 - 0,01
in Green 7,53631 153909  2,72902 961247
Technology 1022 8 5647 3
0,40 0,54 0,75 0,46
CO» 850947 397776 096723 843364
Emissions 5 1 5 3
2,81 2,63 0,02
Total final energy 7,41 753286 210004 331967
use 602837 4 2 6
Czech
Republic
4,14 - 0,05 -
0,962  291E- 1,26842 859088  2,16487
Intercept 238189 08 E-15 6 E-14 1
Investment 0,21 0,13 1,55 0,14
in Green 544200 831835 758071 761940
Technology 7 8 6 3
- 0,11 - 0,00
CO, 0,60248 480694 524781 027350
Emissions 5194 9 1209 8
0,33 0,08 4,12 0,00
Total final energy 942160 237869 025968 169994
use 1 1 9 9
Japan
0,00 5,43 0,16
0,694 355464 371E- 657103 3,26
Intercept 794986 4 16 7 21E-15 |
Investment - 0,23 - 0,08
in Green 0,44927 902138 1,87963 689035
Technology 2895 2 4744 2
- 0,29 - 0,31
CO, 0,31415 590270 1,06167 113561
Emissions 3316 5 7741 5
- - 0,50
Total final energy 0,25280 0,36 0,69361 230996
use 3534 447443 1165 4
United
Kingdom
1,22 - 0,07 -
0,929  262E- 1,33753 980511 1,676E-
Intercept 942575 06 E-15 7 14 1
Energy 0,22 0,20 1,10 0,29
Technology RD&D 355452 188347 734433 177192
Budget 3 6 4 8
CO» 0,22 0,00

Emissions 0,95464 579505 4,22794 141731
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8412 7 2028 4
Total  final
energy 0,23 0,15 1,52 0,15
use 957878 711892 482448 552504
6 6 4 1

4.1 Investment in Green Technology

The table above illustrates how investments in green technology have a beneficial
effect on GDP in a number of nations, including Brazil and the Czech Republic,
demonstrating the potential financial benefits of sustainable growth. Brazil shows a
strong and positive correlation between GDP and investments in green technology.
This implies that there is a substantial and statistically significant relationship
between GDP growth and greater investments in green technologies. This outcome is
consistent with Brazil's ability to gain from green investments, particularly in
renewable energy sources (such as solar, wind, and hydroelectric power). Brazil,
being an expanding country, stands to gain a great deal from updating its frequently
antiquated and ineffective infrastructure. Investments in green technologies may
stimulate the economy both temporarily (by creating jobs and implementing
infrastructure projects) and permanently (by lowering dependency on non-renewable
resources and boosting energy efficiency). It also has favorable effects on the Czech
Republic, even if this finding is not statistically significant. The Czech Republic, as a
developed European nation, probably possesses the necessary policies and
infrastructure to encourage the development of green technologies. Green investments
may, nevertheless, still take longer to yield noticeable short-term economic benefits,
or they may only benefit certain industries rather than the entire economy.

Although the GDP of Japan seems to suffer from investments in green technology,
this finding is likewise not statistically significant (p-value = 0.087). This unfavorable
relationship might be surprising given Japan's technological advancement. It might,
however, be a reflection of how expensive it is to switch to green technologies. Short-
term financial hardship for some companies due to investments in cleaner technology
could lower overall economic production. Another explanation is that since Japan's
economy is already very energy-efficient, more green investments won't immediately
increase GDP. Potentially, Japan is spending a lot of money on environmentally
friendly initiatives that will take time to pay off. In Indonesia, the relationship
between green technology investment and GDP is negative and statistically
significant, which is quite concerning. This implies that increased investment in green
technology is associated with a reduction in GDP in the short term.

This negative relationship could reflect inefficiencies in how green investments are
allocated or implemented. Emerging economies such as Indonesia might lack the
requisite infrastructure, governance, or technological know-how to -effectively
leverage investments in green technology. Consequently, these investments could
come with hefty upfront expenses that don't immediately pay off. Another plausible
argument is that traditional industries (such as mining, oil, and gas) that continue to
provide substantial economic activity may be losing ground to green investments in
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Indonesia. As the nation moves away from these established industries, this change
may have the short-term effect of lowering GDP.

4.2  CO; Emissions

The impact of CO: emissions on GDP in regression results reveals interest-ing and
contrasting dynamics between developed and emerging economies. In wealthy
nations like the Czech Republic, Japan, and the United Kingdom, CO, emissions
typically have negative coefficients, meaning that higher CO, emissions are linked to
lower GDP or slower economic growth.

For instance, the CO, emissions coefficient in Japan is likewise negative, but it is
not statistically significant, indicating that this finding is not trustworthy enough to
support firm judgments. The negative coefficient indicates that rising CO, emissions
could be harmful to Japan's GDP, even though it is not statistically significant. This
might be because Japan, an advanced and industrialized nation, has strict
environmental laws in place, or it could be because the country is already making
significant efforts to cut emissions. Elevated emissions could be a result of over
reliance on fossil fuels or inefficient energy use, which could restrict possible long-
term growth. As a global leader in technological innovation and energy efficiency,
Japan might not experience substantial economic gains from high-emissions
activities. Instead, the focus may be on greener growth, where lower emissions are
more aligned with productivity and innovation goals.

In contrast, rising economies such as Brazil and Indonesia exhibit a more mixed
association, with Brazil demonstrating a negative link and Indonesia displaying a
positive but statistically insignificant relationship. The correlation between GDP and
CO, emissions in Indonesia is positive, however not statistically significant. Although
not statistically significant, the positive coefficient raises the possibility that
Indonesia's economic expansion is correlated with increased CO, emissions. This is
hardly surprising given that the developing economy still primarily depends on
emission-intensive activities like natural resource extraction and industrial growth.
Indonesia's economy is heavily dependent on sectors such as agriculture, mining, oil,
and gas. These industries not only contribute significantly to GDP but also produce a
lot of CO, emissions. As a result, increased economic activity and emissions may be
correlated, particularly in industries where green technology are still lagging behind.
The negligible outcome could suggest that Indonesia is going through a transitional
stage in which increased emissions are a necessary trade-off for the quick advantages
of economic expansion, but this is not yet sustainable. As shown in the more
developed nations, a gradual transition to greener policies and technologies may cause
this favorable association to decline.

4.3  Total Final Energy Use

Since energy is a necessary component of economic activity, there is typically a
positive correlation between GDP and energy consumption. Between established and
emerging economies, the nature of this interaction can, nevertheless, differ
dramatically. Japan, for example, has a coefficient of -0.253 (p-value = 0.502, not
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statistically significant). The negative coefficient implies that Japan's GDP may not
positively correlate with increasing total final energy use. The lack of significance,
however, suggests that this relationship is shaky and unclear. Japan's economy is
becoming more service-oriented than manufacturing-oriented, which may mean that it
uses less energy overall. This could account for the unfavorable partnership.
Technology and energy efficiency improvements could lower energy use while
preserving or boosting economic output, indicating a decoupling of GDP growth from
In the meantime, all four of the other countries exhibit positive coefficients.
Indonesia, for example, has a significant coefficient of 7.416 (p-value = 0.023). This
positive coefficient implies that there is a relationship between Indonesia's GDP
growth and its total final energy use. The significance of energy for economic
development in emerging markets is demonstrated by this link. Energy use in
Indonesia supports both industrial and household sectors, vital for economic growth.
The country will probably need more energy as it becomes more urbanized. Growth is
fueled by energy use, yet Indonesia has issues with sustainability and environmental
effects. Long-term expansion will need balancing ecological health with energy use.

5 Conclusions

Different countries have different effects on GDP from the independent variables
(investment in green technology, CO, emissions, and total final energy use),
emphasizing disparities in economic structures and growth stages. While greater
emissions can have a negative impact on GDP, countries like Brazil and the Czech
Republic demonstrate how investments in green technology and energy can spur
economic growth. On the other hand, industrialized nations like the UK struggle to
strike a balance between sustainability and economic growth. The findings highlight
how crucial it is to have policies that support both economic growth and sustainable
development. Long-term economic health depends on controlling CO, emissions and
making investments in green technology.

Increasing the study's scope to encompass additional nations with diverse
economic backgrounds may improve the findings' generalizability. Increasing the
number of emerging and developing nations in the sample may help identify trends
that were missed in the smaller one. The incorporation of other control variables, such
as population growth, trade balance, and government policies, may yield a more
intricate comprehension of the elements influencing GDP. The impacts of the main
independent factors can be better isolated with the aid of these variables. The research
can gain greater strength and yield insightful information about the intricate
connections among energy consumption, investments in green technology, emissions,
and economic growth by tackling these areas for improvement. In their attempts to
accomplish sustainable economic growth, stakeholders, industry leaders, and
legislators would all benefit from having better information.
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