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Abstract. The phenomenon of economic globalization (EG) has a significant impact on CO,
emissions in emerging countries. This research seeks to examine the influence of EG and
renewable energy consumption (REC) on CO, emissions by utilizing secondary data from
the World Bank spanning the years 2000 to 2022. The study hypothesizes that EG con-
tributes to higher CO, emissions, whereas the REC leads to a reduction in CO2 emissions.
This study uses the Data Regression Results Panel with a Random Effect Model to ana-
lyze the data. The results show that EG contributes to economic growth accompanied by
increased CO, emissions. Rapid increases in economic activity and industrialization, of-
ten driven by FDI and international trade, lead to increased use of fossil energy and CO,
emissions. These findings support the pollution haven hypothesis that suggests that
high-polluting production tends to move to countries with looser environmental regula-
tions. However, the study also found that increased REC is associated with a decrease
in CO, emissions. The theoretical significance of the results of this study shows that
while EG can drive economic growth, it also has a negative impact on the environment.
In practical terms, this research underscores the necessity for policies that promote the
use of renewable energy, enhance energy efficiency, and enforce stringent environmen-
tal regulations to mitigate the adverse environmental effects of economic globalization.
Measures such as the promotion of renewable energy, the transfer of green technolo-
gies, increasing public awareness of environmental sustainability, diversifying the econ-
omy into greener sectors, and developing green infrastructure are essential.
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1. Introduction on conventional energy sources such as coal

In recent decades, emerging countries
have been at the center of impressive eco-
nomic growth [1]. This growth is mainly
driven by the rapid industrialization pro-
cess, rapid urbanization, and increased in-
ternational trade activities as part of eco-
nomic globalization [2]. However, behind
this encouraging economic surge, there are
consequences that cannot be ignored on the
environment, especially the increase in car-
bon dioxide (CO,) emissions.

Developing countries, in an effort to
achieve rapid economic growth, often rely

and petroleum, which produce high CO, emis-
sions [3]. Therefore, while enjoying the eco-
nomic benefits of globalization, emerging
markets are also faced with the challenge of
reducing negative impacts on the environment,
especially when it comes to CO, emissions
that contribute to global climate change [4].
Economic globalization is a phenome-
non in which a country’s economic activities
are increasingly connected with the econom-
ic activities of other countries through inter-
national trade, capital flows, and foreign in-
vestment [5]. These phenomena include the

@ © Xenaneira Shodrokova, Anna Yulianita, Abdul Bashir, 2024

ISSN 2712-7435


https://orcid.org/0009-0003-8034-6617
mailto:xenaneira12%40gmail.com?subject=
https://orcid.org/0000-0001-8744-3274
https://orcid.org/0000-0002-4771-1366
mailto:xenaneira12%40gmail.com?subject=
mailto:xenaneira12%40gmail.com?subject=

Economic Globalization, Renewable Energy, and CO, Emissions in Selected Emerging Countries .

removal of trade barriers, financial liberal-
ization, and global market integration [6].
In general, economic globalization
aims to improve market access, expand
investment opportunities, and drive over-
all economic growth [7]. This is reflected
in the increase in international trade, freer
capital flows, and economic cooperation
between countries. Economic globalization
has been a key driver of economic growth
in many developing countries, bringing sig-
nificant economic benefits but also posing
challenges related to economic inequality,
environmental sustainability, and social im-
pacts [8]which fully supports the conten-
tion that globalization has a strong inte-
grated relationship with economic growth.
Using panel fully-modified OLS (FMOLS.
Globalization is leading to a rise in the
manufacturing of goods and services that
frequently depend on fossil fuels, a primary
contributor to CO, emissions [9]. In addi-
tion, the growth of the transportation sector
resulting from the increase in internation-
al trade also contributed significantly, with
motor vehicles mostly still using fossil fu-
els [10] courtesy of the significantly high
pollutant emissions from this particular sec-
tor. Taking a cue from this, this paper fol-
lows sustainable development goals of the

Canada

United...

Brazil

CO2 Emission
6.6

United Nations, and investigates the im-
pact of biomass energy consumption, fos-
sil fuel energy consumption, and econom-
ic growth (GDP).

The adoption of technologies and in-
efficient production practices in foreign
investment and technology transfer often
exacerbate the situation, given that many
recipient countries are not yet ready to im-
plement more environmentally friendly
technologies. Consequently, there is a rise
in unsustainable energy use, resulting in an
escalation of CO, emissions.

All of these factors pose serious chal-
lenges in climate change mitigation efforts, as
globalization, while bringing economic bene-
fits, also enlarges the global carbon footprint.

Energy has a crucial role in spurring
the economic development process, espe-
cially in emerging countries that are expe-
riencing rapid growth [11]. Nevertheless,
many of these nations continue to rely
heavily on traditional energy sources like
coal, oil, and natural gas. This reliance has
significantly contributed to CO, emissions.
The situation is compounded by the fact
that populous emerging economies such
as China, Indonesia, India, Brazil, South
Africa, and Russia are among the world’s
largest CO, emitters (Figure 1).
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Figure 1. CO, Emission (kt) in the world

Source: World Bank, data processed (2024)
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Various studies [12, 13] show that the
increase in CO, emissions in emerging
countries is largely due to the unsustaina-
ble growth of energy consumption in line
with their economic growth. Thus, there is
an urgent need for robust collaborative ef-
forts to devise innovative solutions that can
expedite the adoption of renewable energy
and decrease reliance on fossil fuel sourc-
es in these countries.

In response to growing global aware-
ness about the urgency of addressing cli-
mate change, developing nations are in-
creasingly pressured to shift towards
renewable energy sources. Renewable en-
ergies such as solar, wind, and hydroelec-
tric power are seen as viable options to
decrease CO, emissions while satisfying
rising energy demands [14]. Embracing re-
newable energy in these countries not on-
ly offers significant environmental advan-
tages but also enhances long-term energy
security and economic stability [15]. Prior
research has affirmed that expanding re-
newable energy use can effectively lower
CO, emissions [16-18]. By accelerating
the adoption of renewable energy, develop-
ing nations have the opportunity to reduce
their reliance on fossil fuels, which are ma-
jor contributors to CO, emissions.

Emerging markets encounter distinct
challenges in maintaining a balance be-
tween economic growth and environmen-
tal sustainability. Effective and innovative
policies are needed to ensure that econom-
ic globalization and the transition to renew-
able energy can go hand in hand to reduce
CO, emissions without hindering econom-
ic growth. Further research is essential to
comprehend the intricate relationships be-
tween renewable energy, economic glo-
balization, and CO, emissions in emerg-
ing markets.

This study aims to analyze how the
adoption of renewable energy and the pro-
cess of economic globalization affect CO,
emissions in developing countries.

The hypothesis of this research is that
economic globalization increases CO,
emissions, while renewable energy con-
sumption lowers CO, emissions.

This research is expected to provide
useful insights for policymakers in design-
ing sustainable development strategies that
integrate economic growth and environ-
mental protection.

The structure of this research is as fol-
lows: Chapter 1 provides an introduction
and background of the problem, Chapter
2 reviews the related literature, Chapter 3
explains the research methodology used,
Chapter 4 presents the results of data anal-
ysis, and Chapter 5 presents conclusions
and policy recommendations based on the
findings of the research.

2. Literature Review

Research on economic globalization,
renewable energy adoption, and CO, emis-
sions in developing countries has become
a major focus in the academic literature.
Economic globalization, characterized by
increased trade, foreign direct investment
(FDI), and technology transfer, not only
brings economic benefits such as increased
global market access and higher exports,
but also has a complex impact on the en-
vironment.

The results of research by Mirziyoyeva
& Salahodjaev [19] show that renewable
energy significantly reduces carbon emis-
sions, while GDP per capita has an invert-
ed U-shaped relationship with CO, emis-
sions. This confirms the EKC hypothesis in
countries with a high level of globalization.

Research results Pata [20] show a two-
way relationship between agriculture and
environmental degradation, as well as
a one-way relationship from globalization
to the ecological footprint and CO, emis-
sions, and from renewable energy to eco-
logical indicators. Renewable energy has
proven important in reducing environmen-
tal pollution in Brazil and China.
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Thus, while economic globalization
brings the potential for significant econom-
ic growth for developing countries, it is al-
so necessary to consider its impact on the
environment, especially in the context of
global warming and climate change that
is increasingly real. Therefore, it is impor-
tant to strengthen policies that encourage
the adoption of renewable energy as part of
a strategy to reduce CO, emissions globally.

FDI as one of the precursors of glo-
balization has proven to be an important
motor in the economic development of de-
veloping countries.

Study Osano & Koine [21] reveals that
investment in the energy sector has fueled
the development of new technologies and
increased trade competition, ultimately in-
creasing the efficiency and effectiveness of
the industry through the transfer of knowl-
edge to local investors. Trade openness en-
courages the transfer of new technology,
technological progress, and increased pro-
ductivity, with benefits depending on the
level of economic openness [22].

Hille et al. [23] research shows that the
influx of FDI simultaneously stimulates re-
gional economic growth and reduces air pol-
lution levels. However, the rapid industrial-
ization process that is often caused by FDI
can produce negative impacts on the envi-
ronment if not balanced with strict environ-
mental policies. Other studies have found
that increased industrial activity can lead to
increased CO, emissions and other pollut-
ants, especially in countries that do not yet
have adequate environmental regulations.

The Environmental Kuznets Curve
(EKC) hypothesis posits that during the in-
itial stages of economic growth, environ-
mental degradation and pollution levels rise
in tandem with rapid industrialization [24].
However, upon reaching a specific level
of economic development, further growth
can enhance environmental quality due to
heightened awareness and the implemen-
tation of cleaner technologies.

On the other hand, the Pollution Haven
Hypothesis suggests that globalization al-
lows developed countries to move more
polluting industries to developing coun-
tries that have weaker environmental reg-
ulations, which can lead to an increase in
environmental problems in those countries
[25]. Both concepts offer valuable insights
into how economic growth and globaliza-
tion can impact the environment, either
positively or negatively, based on the pol-
icies enacted by governments and the lev-
el of public awareness regarding environ-
mental issues.

The concept of Technology Transfer,
driven by globalization, plays a crucial role
in introducing green technologies to devel-
oping countries.

The research by Pandey et al. [26] re-
directs the conversation about internation-
al technology transfer (ITT) for sustainable
development in developing countries by ex-
ploring ITT in the health, agriculture, and
climate and energy sectors. Highlighting
key elements for successful SDG imple-
mentation, this research proposes a more
comprehensive «innovation cooperationy
framework over «technology transfer». It
emphasizes the importance of equitable
partnerships and the development of local
innovation capabilities, effectively help-
ing developing countries achieve sustaina-
ble development.

Zhang et al. [27] emphasize the need
for innovation in environmentally friend-
ly technologies and effective technology
transfer to developing countries to sup-
port the implementation of green econo-
my initiatives. They highlight sustainable
production efficiency and natural resource
management as crucial for enhancing eco-
nomic performance and reducing negative
environmental impacts. The study under-
scores the importance of fair international
cooperation in technology transfer to fos-
ter sustainable green economic develop-
ment globally.
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The study Umar et al. [28] contrib-
utes significantly by linking globali-
zation with technology transfer in the
context of CO, emissions in China. It
finds that globalization positively im-
pacts environmental quality, highlight-
ing the importance of international in-
teractions in advancing eco-friendly
technologies. However, the study also
reveals that globalization can increase
CO, emissions through rapid economic
growth, emphasizing the need for sus-
tainable technology transfer to miti-
gate long-term environmental impacts.
Globalization facilitates the transfer of
advanced technology through foreign di-
rect investment (FDI) from developed
countries to those with lower techno-
logical capabilities. This underscores
globalization’s crucial role in enhanc-
ing economic growth by fostering tech-
nological innovation and investment in
these countries.

The study by Khan et al. [29] high-
lights that countries like Bangladesh expe-
rience significant positive impacts on CO,
emissions and environmental degradation
due to the use of non-renewable energy and
globalization indices.

The adoption of renewable energy in
developing countries is influenced by a va-
riety of factors, including economic incen-
tives, technological advancements, and in-
creasing environmental awareness.

Fatima et al. [30] highlight signif-
icant challenges in developing renew-
able energy generation (REG) in coun-
tries like Pakistan. Their research aims to
identify critical factors influencing REG
development through multi-aspect anal-
ysis and partial least squares structural
modeling. Findings indicate that poor
governance, adaptation of renewable en-
ergy, and government energy policies are
major barriers, while available resourc-
es, electricity production approaches, and
demand for renewable energy drive REG

development. Public acceptance is also
identified as a key contributor to pro-
moting REG. The adoption of renewa-
ble energy in developing countries, such
as India, is influenced by various factors
including economic incentives, techno-
logical advancements, and increasing en-
vironmental awareness.

Luthra et al. [31] identified 28 major
barriers to implementing renewable and
green energy technologies in India. Using
the Analytical Hierarchy Process (AHP),
researchers ranked these barriers based on
inputs from experts in academia and in-
dustry, and conducted sensitivity analysis
to ensure stable prioritization of barriers in
promoting broader adoption of renewable
energy in India.

The declining costs of renewable en-
ergy technologies such as solar and wind
make them more affordable and appealing
to developing countries. These measures
not only reduce dependence on fossil fu-
els but also decrease CO, emissions from
the energy sector, especially in countries
experiencing rapid industrialization [32].
However, the lack of infrastructure chal-
lenges and regulatory barriers remain sig-
nificant obstacles in the implementation
of renewable energy in many developing
countries [33]. Therefore, achieving the
full potential of renewable energy in re-
ducing CO, emissions requires a combi-
nation of solid policies, investment in ade-
quate infrastructure, and sustained support
from the government and the private sec-
tor [31].

Overall, the literature shows that
economic globalization has significant
potential in influencing CO, emissions
in developing countries through tech-
nology transfer and increased economic
activity. While technology transfer can
introduce effective clean energy solu-
tions, the increase in economic activ-
ity induced by globalization can also
increase energy consumption and CO,
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emissions, especially in countries with
weak environmental regulations. The
adoption of renewable energy has prov-
en to be a crucial strategy in reducing
dependence on fossil fuels and reduc-
ing the global carbon footprint. The de-
clining cost of technologies such as so-
lar and wind has made renewable energy
increasingly affordable and attractive to
developing countries.

However, the lack of infrastructure
challenges and regulatory barriers remain
serious obstacles that need to be over-
come to facilitate wider adoption of re-
newable energy around the world. Thus,
achieving the goal of reducing CO, emis-
sions globally requires a combination of
solid policies, investment in adequate in-
frastructure, and sustained support from
governments and the private sector. This
is an important step in promoting sus-
tainable economic growth and maintain-
ing the sustainability of the global envi-
ronment.

Table 1. Variable Operational Definition

3. Data and Methods

3.1. Variable Operational Definition

This study examines economic globali-
zation and renewable energy consumption
as independent variables, while CO, emis-
sions as dependent variables.

The sample of this study uses Brazil,
China, Indonesia, India, the Russian
Federation, and South Africa which repre-
sent emerging countries. These countries
were chosen because of their rapid econom-
ic growth, large population, industrializa-
tion, wealth of natural resources, foreign in-
vestment, economic reforms, and improved
infrastructure, making them important in
the global economy despite the challenges.

The operational description of the var-
iables is explained in Table 1.

This research utilizes secondary data
sourced from the World Bank covering the
period from 2000 to 2022. The study em-
ploys panel data regression analysis, incor-
porating common, fixed, and random ef-
fects models.

Variable Description

Unit Source

CO, Emission (CO,)

from gas combustion

Economic
Globalization (EG)

Renewable energy
consumption (REC)

Carbon dioxide emissions stem from
the burning of fossil fuels and the
production of cement. This includes
CO, released during the use of solid,
liquid, and gaseous fuels, as well as

A measurement instrument used to
evaluate a country’s degree of eco-
nomic integration with the global
economy usually includes indicators
concerning international trade, for-
eign direct investment (FDI), labor
mobility, technology and innovation,
and international business relations

Renewable energy consumption con-
stitutes a portion of the overall final
energy consumption obtained from
renewable energy sources

CO, emissions (kt) | World Bank

Index World Bank

% of total final World Bank
energy consump-

tion

Source: EViews, data processed (2024).
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The choice of the most suitable model
is determined through tests such as the Chow,
Hausman, and LM test. The regression equation
model used in this study is outlined as follows:

Cozn = Bo + BlEGn + BzREcn +&,, (1)

Where: CO2 is CO, emission, EG
is Economic Globalization, REC is
Renewable energy consumption, i is cross
section, ¢ is time series, € 1S error term.

3.2. Variable Movement Analysis

Brazil, China, Indonesia, India, Russia,
and South Africa are the countries with
the highest levels of CO, emissions in the
world. Based on Figure 2, China shows
the highest increase in CO, emissions, fol-
lowed by India which also experienced
a significant increase. Russia is in third
place with fairly high emissions, although
not as high as China and India. Meanwhile,
Indonesia, Brazil, and South Africa have
relatively lower CO, emission levels com-
pared to China and India, but still contrib-
ute significantly to total global emissions.
The emissions from these countries un-
derscore their significant role in the glob-
al economy and highlight the substantial

0

challenges they face in mitigating the im-
pacts of climate change.

China, as the world’s largest consumer
of energy, also holds the top position as the
largest emitter of CO,. The country has es-
tablished ambitious targets to reach a peak
in CO, emissions by 2030 and to reduce
carbon intensity by 60—65 percent com-
pared to 2005 levels.

Moreover, China has committed to
achieving carbon neutrality by 2060. Over
the past four decades, China has undergone
a rapid transition from an agricultural econ-
omy to an industrialized one — a transfor-
mation that typically spans longer periods
in developed nations. This rapid econom-
ic expansion has been propelled by indus-
trialization and substantial investments, re-
sulting in heightened energy consumption
and CO, emissions [34]. National ener-
gy demand has seen a significant upsurge.
Consequently, since 2007, China has held
the distinction of being the world’s fore-
most emitter of CO,, contributing to nearly
30 % of global emissions. Additionally, ac-
cording to research [35], sustained econom-
ic growth and a burgeoning population are
anticipated to further drive the long-term
increase in CO, emissions in China.

0
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Figure 2. CO, Emissions in Selected Emerging Countries
Source: World Bank, (2024)
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India ranks among the leading global
consumers of coal and possesses a densely
populated demographic [36]. By 2019, per
capita CO, emissions in India had reached
approximately 2 tons per individual, po-
sitioning it as the third-largest emitter of
CO, after China and the United States. In
2016, the energy sector alone contributed
to around 83 % of India’s total greenhouse
gas (GHG) emissions, including emissions
from land use, land-use change, and for-
estry. This underscores the significant role
of the energy sector in CO, emissions and
highlights substantial potential for decar-
bonization [37]. Several studies have in-
vestigated India’s shift towards low-car-
bon energy, exploring various pathways
for sustainable economic growth under
current trends and scenarios. These path-
ways are informed by national carbon
budget allocations and advancements in
technology.

Economic globalization, characterized
by heightened interaction among business-
es, governments, and institutions globally,
is widely perceived to stimulate interna-
tional trade, FDI, industrial efficiency, cap-
ital flow, and innovation [38]. India, Brazil,
China, and Russia are showing an increase

70
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Economic Globalization (index)
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2009
2010

China
India — R USSiA
JNlnHeitHas (Brazil)

JNuHeliHas (India)

JnneitHas (China)
JNlvHeliHas (Russia)

in economic globalization. Meanwhile,
Indonesia and South Africa showed a de-
cline (Figure 3).

Globalization impacts the environ-
ment through income effects, engineer-
ing effects, and composition effects. The
income effect demonstrates that globali-
zation stimulates economic production
and trade, resulting in heightened envi-
ronmental degradation due to increased
carbon emissions [39]. Additionally,
economic globalization contributes to
environmental harm by often unsustain-
able exploitation of natural resources in
developing countries [40]. One example
is the increasing demand for agricultur-
al products resulting in widespread de-
forestation.

India and China have seen substan-
tial annual increases in their globali-
zation index over recent decades. This
heightened globalization, coupled with
expanded investment prospects, is an-
ticipated to attract foreign direct invest-
ment from multinational corporations. As
a result, these multinational companies
will bring the latest technologies that are
more energy-efficient to these develop-
ing countries [39].

2011
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2015
2016
2017
2018
2019
2020
2021
2022

Indonesia
e SOUth_Africa
JnHeitHas (Indonesia)
NuHeiiHas (South_Africa

Figure 3. Economic Globalization in Selected Emerging Countries
Source: World Bank, (2024)
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Figure 4. Renewable energy consumption in Selected Emerging Countries
Source: World Bank, (2024)

REC in emerging markets has attracted
significant attention due to its potential to
mitigate environmental degradation and ad-
dress energy security concerns. As depicted
in Figure 4, only Brazil showed an increase
in REC, whereas the other emerging mar-
kets (China, Indonesia, India, Russia, and
South Africa) exhibited a decrease.

Several factors contribute to this decline,
including a prioritization of economic growth
over environmental sustainability, as indicat-
ed by the prevailing ecosystem development
scenario. Moreover, household-level reliance
on non-renewable energy resources also plays
arole, particularly given the large populations
in these countries. To address these challeng-
es, it is imperative to integrate Sustainable
Development Goals (SDGs) [41].

4. Results

The Chow test outcome of 0.0000 in-
dicates that the Fixed Effect Model (FEM)
is more suitable than the Common Effect
Model (CEM) due to the significant dif-
ference observed between groups of coun-
tries. Conversely, the Hausman test result
of 0.1013, with a p-value exceeding 0.05,
suggests that the Random Effect Model
(REM) is preferable over the FEM, as the

disparity between fixed and random esti-
mates is not statistically significant.

However, the LM test yielding a re-
sult of 0.0000 demonstrates that the REM
is more appropriate than the CEM, given
the significant variation observed between
countries. In summary, these findings col-
lectively indicate that the REM is the most
suitable choice for this analysis, as it ac-
commodates specific country-level vari-
ations while maintaining estimation effi-
ciency (Table 2).

The results of the estimation model in
this study are described in equation (2):

CO,, =13.0007 - 0.3999EG,, +

+0.6732REC, +,.

2it

2

The regression results suggest that
REC and EG exert a notable influence on
CO, emissions in developing countries. An
intercept coefficient of 13.001 suggests
that when both REC and EG are zero, the
predicted average CO, emissions stand at
13.00073 units. Renewable energy con-
sumption exhibits a coefficient of —0.039
with a highly significant, indicating that
a one-unit increase in REC reduces CO,
emissions by 0.0399 units.
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Table 2. Regression Results

Variable Coefficient Std. Error t-Statistic Prob.
C 13.00073 0.997485 13.03352 0.0000***
EG 0.473245 0.239942 1.972328 0.0506*
REC —0.039997 0.003735 -10.70976 0.0000***
R-squared 0.454979 Mean dependent var 0.651231
F-statistic 56.348*** Durbin-Watson stat 0.857936
Chow 0.0000
Hausman test 0.1013
LM test 0.0000

Cross Section Effect

_Brazil —0.066506
_China 1.685538
_Indonesian —0.594231
_India 0.991603
_Russia —0.426120
_SouthAfrica —1.590285

Source: EViews, data processed (2024)

This underscores the significant poten-
tial of renewable energy in mitigating CO,
emissions. In contrast, EG shows a coeffi-
cient of 0.4732 and is significant at the 5
percent (p-value 0.0506), indicating that
a one-unit increase in EG increases CO2
by 0.4732 units. This highlights the role
of EG in contributing to CO, emissions in
emerging markets.

The coefficients between individuals in
the random effects model show how each
country deviates from the mean intercept.
Countries like China and India have high-
er-than-average CO, emissions, while coun-
tries like Brazil, Indonesia, Russia, and espe-
cially South Africa have lower-than-average
CO, emissions after considering other varia-
bles in the model. This shows that there are
specific variations between countries that
need to be considered in the analysis and
policy of reducing CO, emissions.

S. Discussion

This research indicates that econom-
ic globalization has a substantial and sta-
tistically significant impact on CO, emis-
sions in emerging markets. Economic
globalization, characterized by enhanced
global economic integration through in-
creased international trade, FDI flows,
and technology transfer, has significant-
ly bolstered economic growth in emerg-
ing markets.

Empirical studies show that econom-
ic globalization often has an impact on in-
creasing CO, emissions, in line with stud-
ies by [42—44]. The main causes include
increased economic activity, rapid industri-
alization, infrastructure development, and
changes in consumption patterns. Increased
economic activity, often propelled by FDI
and international trade, stimulates indus-
trial sector expansion and greater mobility,
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leading to increased reliance on fossil fu-
els and subsequent CO, emissions.

The impact of globalization on ener-
gy consumption and environmental out-
comes aligns with the «pollution haven
hypothesis». This theory posits that indus-
tries with high pollution levels in devel-
oped countries, constrained by stringent en-
vironmental regulations, tend to relocate to
developing countries with more relaxed en-
vironmental laws [45]. This study provides
support for this hypothesis.

In addition, FDI tends to go to indus-
trial sectors that require a lot of energy, and
often still use less efficient technologies in
energy use. This can increase the intensi-
ty of CO, emissions per unit of production.
Rapid infrastructure development also re-
quires the use of large amounts of energy,
both in construction and operation, which
contributes to CO, emissions.

Conversely, shifts in consumption
patterns driven by economic globaliza-
tion also contribute to rising CO, emis-
sions. Enhanced access to global consumer
goods like electronics and clothing can es-
calate energy demands for their production
and transportation, thereby increasing CO,
emissions. Addressing the adverse envi-
ronmental impacts of economic globaliza-
tion requires effective policy interventions.
These measures include promoting renewa-
ble energy adoption, enhancing energy ef-
ficiency, enforcing stringent environmental
regulations, and fostering the dissemination
of green technologies. Moreover, raising
public awareness about the significance of
environmental sustainability is crucial to
fostering more environmentally friendly
consumption patterns.

Studies indicate that higher levels of
REC correlate with reduced CO, emissions,
indicating a statistically significant nega-
tive relationship between the two variables.
These findings align with earlier hypoth-
eses and research conducted by [46, 47]
the emission—growth—renewables nexus for

a global panel of 120 countries and four
income-based subpanels over the period
1995-2015 is examined. Fully consider-
ing the potential cross-sectional depend-
ence and slope heterogeneity, a series of
econometric techniques allowing for cross-
sectional dependence and slope heterogene-
ity is utilised. Cross-sectional dependence
and slope heterogeneity are confirmed for
the global panel as well as for all four sub-
panels. Only for the global panel, high-in-
come subpanel and upper-middle-income
subpanel is the environmental Kuznets
curve (EKC. As developing countries in-
crease their utilization of renewable ener-
gy sources like solar, wind, and biomass,
there tends to be a corresponding decrease
in CO,.

This underscores the effectiveness of
adopting renewable energy as a solution to
mitigate the carbon footprint of developing
nations. Embracing renewable energy not
only contributes to reducing CO, emissions
but also yields long-term economic bene-
fits such as job creation, enhanced energy
security, and reduced reliance on non-re-
newable fossil fuels. Therefore, policies
aimed at promoting the development and
adoption of renewable energy in emerging
markets can serve as a robust strategy to
achieve global climate change mitigation
goals while bolstering economic and ener-
gy resilience at the national level.

Countries with high CO, emissions
such as China, India, Indonesia, Russia,
South Africa, and Brazil are facing seri-
ous challenges related to environmental
impact [47]. They have begun to switch
to renewable energy as part of a solution
to reduce CO, emissions. China and India,
the world’s two largest economies, have in-
creased their renewable energy capacity, es-
pecially solar and wind, to offset their en-
ergy needs [48]. Indonesia, with its large
renewable energy potential, is also trying to
increase the contribution of renewable en-
ergy in its energy mix [49]. Russia, as a ma-
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jor energy producer, is starting to invest
more in renewable energy such as wind
and solar. While South Africa and Brazil,
despite facing infrastructure and financial
challenges, have also shown a commitment
to developing renewable energy as part of
their strategies for environmental sustain-
ability. Thus, efforts to increase renewable
energy are key for emerging markets in re-
ducing their carbon footprint and achieving
sustainable economic growth.

In evaluating the results of this study,
it is necessary to recognize several limita-
tions that can affect the interpretation of the
findings. First, the use of secondary data
from available sources may limit the ability
to conduct in-depth analyses of more spe-
cific or dynamic variables in the context of
the relationship between economic globali-
zation and CO, emissions. In addition, the
complexity of factors such as political dy-
namics and environmental policies in de-
veloping countries can exert significant in-
fluences that cannot be fully included in the
framework of this analysis. A deeper un-
derstanding will require further research
to better explore these dynamics.

However, the implications of this study
emphasize the importance of strengthen-
ing policies and strategies that support the
transition to a more sustainable economy.
Measures such as the promotion of renewa-
ble energy, improved energy efficiency, and
the implementation of strict environmental
regulations can play a crucial role in reduc-
ing the negative impact of economic glo-
balization on the environment.

In addition, public awareness of the
importance of sustainability also needs to
be increased to change consumption pat-
terns towards a more environmentally
friendly lifestyle. These implications un-
derscore that this research is not only rele-
vant for academic understanding, but also
has direct application in formulating poli-
cies that are responsive to current global
environmental challenges.

6. Conclusion

This research indicates that economic
globalization exerts a positive and signifi-
cant impact on CO, in emerging countries.
Globalization, characterized by increased
international trade, FDI, and technology
transfers, has driven economic expansion
but has also led to heightened CO, emis-
sions. The increased economic activity and
industrialization associated with globaliza-
tion necessitate greater energy consumption,
often sourced from fossil fuels, thereby in-
creasing CO, emissions.

The findings of this study align with
the pollution haven hypothesis, which sug-
gests that high-polluting production tends
to relocate to countries with less strin-
gent environmental regulations. Moreover,
shifts in global consumption patterns and
rapid infrastructure development further
contribute to rising CO, emissions.

However, the study also reveals that an
increase in renewable energy consumption
correlates with a reduction in CO, emis-
sions. This underscores the potential of
adopting renewable energy sources such
as solar, wind, and biomass as effective
measures to mitigate the carbon footprint
of emerging markets.

Theoretically, this research adds to
the understanding of how economic glo-
balization affects CO, emissions in emerg-
ing countries, supports the pollution haven
hypothesis, and strengthens the argument
that the transition to renewable energy can
reduce negative environmental impacts.
These findings make an important contri-
bution to the literature on economic glo-
balization and environmental sustainability,
by showing that the relationship between
globalization and CO, emissions is com-
plex and can be mitigated through appro-
priate policies.

In practical terms, this study empha-
sizes the need for comprehensive policy
implementation to address the negative
impact of economic globalization on CO,

ISSN 2712-7435

Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 602-622



. Xenaneira Shodrokova, Anna Yulianita, Abdul Bashir

emissions in developing countries. Policies
that encourage the adoption of renewable
energy, such as solar, wind, and biomass
energy, are critical to reducing the carbon
footprint and achieving climate change mit-
igation goals. In addition, improving en-
ergy efficiency in the industrial and infra-
structure sectors should be a priority, with
the introduction of stricter energy efficien-
¢y standards and training programs for in-
dustry players.

Stricter environmental regulations,
including carbon taxes and emission lim-
its, must be implemented and enforced
to control CO, emissions from econom-
ic and industrial activities. The transfer of
green technology from developed countries
through international cooperation and tech-
nical assistance programs will accelerate
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JKoHoMU4YecKas rnobannsauus, Bo3obHoBNsSEeMble
UCTOYHMKM 3Heprum v Bbibpocbl CO, B 0TAENbHbIX CTPaHax
¢ dopMuMpyoLLLEACSH PBIHOYHON 3KOHOMUKOM

K. Illoopokosa © 0<, A. FOnuanuma ® , A. Bawup

Yuusepcumem Illpusuooicaiis,
2. Ilpabymynux, Hnoonesus

DA xenaneiral 2@gmail.com

AHHomauyus. ABNeH1e SKOHOMUYECKOW I1106a1M33LIMM OKa3bIBAET 3HAYUTESIbHOE BIUSIHNE

Ha Bbibpockl CO, B pa3BMBaIOLLMXCH CTPaHax. MIcnoib3ys BTOpUYHbIe AaHHbIe BcemmpHoro

H6aHKa 33 nepuog ¢ 2000 no 2022 1, 3T0 UCCNELOBaHNE PACCMATPUBAET BVAHME 3KOHO-
MUYeCKoM rnobanmsaumm n noTpebneHns Bo306HOBASEMbIX UCTOYHUKOB SHEPI MM Ha Bbl-
6pocbi CO,.. B1ccnenoBaHum BbiABUraeTCA F1NoTesa, YTo SKOHOMMYECKas rnobannsaums

cnocobcTByeT bonee BbICOKMM Bbibpocam CO,, B To Bpems Kak noTpebneHne Bo306HOB-
NAIEMbIX MCTOYHMKOB SHEPT UM NPUBOAMT K COKPaLLieHuio Bbibpocos CO,. B uccnenosaHnn

A5 aHann3a AaHHbIX MCA0b3YETCH NaHeIb Pe3ynbTaToB PErpecCumn AaHHbIX C MOAe-
NbHO CNYYarHbix 3hdeKToB. Pe3ynbraThbl MOKa3blBakaT, YTO SKOHOMUYECKas rnobannaa-
LM cnocobCcTBYET 3KOHOMMYECKOMY POCTY, CONMPOBOXA3EMOMY YBENMYEHNEM BbIOPOCOB

CO,. BbICTpbIf POCT 3KOHOMUYECKOM 8KTUBHOCTM U MHAUCTPUaNM3aLIM, Y3CTO 0bycoB-
NEHHbIA NPAMbBIMU MHOCTPaHHBIMU MHBECTULIMSMU U MEXKAYHaPOLHOM TOProB/ew, MpuBO-
OAT K PaCLUMPEHMI0 UCMOMb30BaHNA MCKOMaeMblxX BUAOB Tonmea 1 Bbibpocos CO,. 3Tn

pesynbTaThl NMOATBEPXOAH0T rMNoTe3y 0 3arpPsa3HEHWM, KOTOPas NPeanosaraeT, YTo Npo-
M3BOACTBO C BbICOKWM YPOBHEM 38rPSSHEHNS UMEET TEHOEHLMIO MePEMELLATLCS B CTPa-
Hbl C b0/1eE MArKMMM SKOIOFMYECKMMI HOPMaMW. IcCnegoBaHWE TaKXe NOKa3aso, YTo

ysennyeHve noTpebneHns B030OHOBASEMbBIX MCTOYHUKOB 3HEPI UM CBSA38HO CO CHUMXKE-
HneM Bbibpocos CO,,. TeopeTnYecKas 3Ha4MOCTb PE3YbTaTOB UCCNEA0BaHMSA MNOKa3bl-
BAET, YTO, XOTH 9KOHOMUYECKas r10banm3aums MoXeT CTUMYIMPOBaTb 3KOHOMUYECKMIN

POCT, OH TaK>Ke 0Ka3blBaEeT HEraTUBHOE BIINSIHWE Ha OKPY>KatoLLYto cpeay. B npakTunye-
CKOM M/1aHe MCCnen0BaHne NoOYePKUBAET HEOBX0AMMOCTb MOUTUKM, CIOCOBCTBYIOLLEN

MCM0/1b30BaHWI0 BO30OHOBNSIEMbIX MICTOYHWKOB 3HEPT MW, MOBBILLEHWIO 3HEPrO3hDPEKTMB-
HOCTW 1 0becneyeHmo COBNIOAEHNS CTPOMMX SKONOTMYECKUX HOPM AN CMArYeHns Hebna-
FOMPUATHBIX SKOMOTMYECKMX MOCNEACTBUA SKOHOMUYECKOW rNobannaaumm. Takue Mepbl,
KaK NPOABWM>KEHVE BO30HBHOBASAEMbIX MCTOYHNKOB 3HEPI UKW, Mepenaya 3eNeHbIX TEXHO-
NOrWiA, NOBbILLEHWE 0CBEO0MNIEHHOCTM 0BLLECTBEHHOCTM 06 3KOMOrMYECKOM YCTONYMBO-
CTu, AnBepCcUdUKaLMST SIKOHOMUKM B Bonee 3eneHble CEKTOPa U Pa3BUTUE 3EEHON UH-
(DPaCTPYKTYPbl, UMEIDT BaXKHOE 3HAYEHNE.

Knioyesbie cnosa: akoHoMM4ecKas rnobanvsaums; B0306HOBASEMaS SHEPreTUKa; Bbl-
6pocbl CO,; pa3BMBaIOLLMECS CTPEHbI.
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MHDOPMALINA O CTATBE

Hata nocrymnenus 14 utons 2024 r.; naTa nocTymieHus ocie peuensupoBanus 9 utons 2024 r.;
JlaTa IpUHATHS K niedatu 16 urons 2024 r.
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