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Abstract: Climate change, one of the most urgent problems of today's world, is an important issue emphasized by
researchers and policymakers. Climate change, which has become a global problem, has negative consequences for the
environment and people. Therefore, the main objective of this study is to investigate the impact of FDI and R&D
expenditures on climate change in BRICS-T (Brazil, Russia, India, China, South Africa, Turkey) and selected OECD
(United Kingdom, Italy, Canada, Spain, Portugal, Denmark, Norway, Austria, Spain, Portugal, Denmark, Norway,
Australia) member countries for the period 2000-2020 using panel data analysis method. OECD and BRICS-T country
groups are analyzed separately. According to the results of the analysis, there is no causality relationship between
climate change and research and development variables, while there is a bidirectional causality relationship between
research and development and foreign direct investment variables. When the causality relationship is analyzed for
countries and variables, it is found that there is a bidirectional causality relationship between research and development
and FDI variables for Russia and India, and a unidirectional causality relationship from research and development

variable to FDI variable for China, South Africa and Turkey.
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Dogrudan Yabanci Yatirim ve AR-GE Harcamalarimin Iklim Degisikligi Uzerindeki
Etkisi: BRICS-T ve Segilmis OECD Uyesi Ulkeler Ornegi

Oz: Giintimiiz diinyasinin en acil sorunlarindan biri olan iklim degisikligi, arastirmacilar ve politika yapicilar tarafindan
tizerinde durulan 6nemli bir konudur. Kiiresel bir sorun haline gelen iklim degisikligi, cevre ve insanlar {izerinde
olumsuz sonuglar dogurmaktadir. Bu nedenle, bu ¢alismanin temel amaci, 2000-2020 dénemi i¢in BRICS-T (Brezilya,
Rusya, Hindistan, Cin, Giiney Afrika, Tiirkiye) ve segilmis OECD (Birlesik Krallik, italya, Kanada, ispanya, Portekiz,
Danimarka, Norveg, Avusturya, ispanya, Portekiz, Danimarka, Norveg, Avustralya) iiyesi iilkelerde DYY ve Ar-Ge
harcamalarinin iklim degisikligi tizerindeki etkisini panel veri analizi yontemiyle arastirmaktir. OECD ve BRICS-T {ilke
gruplar1 ayr1 ayri analiz edilmistir. Analiz sonuglarina gore iklim degisikligi ile arastirma ve gelistirme degiskenleri
arasinda herhangi bir nedensellik iligkisi bulunmazken, arastirma ve gelistirme ile dogrudan yabanci yatirim
degiskenleri arasinda cift yonlii nedensellik iligkisi oldugu tespit edilmistir. Nedensellik iligkisi tilkeler ve degiskenler
i¢in incelendiginde ise Rusya ve Hindistan i¢in arastirma ve gelistirme ile dogrudan yabanci yatirim degiskenleri
arasinda cift yonlii, Cin, Giiney Afrika ve Tiirkiye icin ise arastirma ve gelistirme degiskeninden dogrudan yabanci

yatirim degiskenine dogru tek yonlii bir nedensellik iliskisi oldugu tespit edilmistir.

Anahtar Kelimeler: DYY, AR-GE, CO2 Emisyonlari, Panel Veri Analizi
Jel Kodlar1: Q50, Q54, Q58
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1. Introduction

Environmental degradation is one of the most serious problems of modern society.
This problem attracts great attention from scientists and policymakers because it affects
billions of people around the world. The role of greenhouse gas emissions in climate
change is widely accepted. Carbon dioxide (CO2) accounts for more than 75% of global
greenhouse gas emissions. Increasing CO2 levels have led to an increase in extreme
weather events such as heat waves, floods, droughts and global climate change in recent
years (Adebayo et al. 2022: 1). CO2 emissions are the main cause of today's global climate
change. The problem of carbon-induced climate change has recently gained great
importance for the development of the world economy. Many international organizations
are making great efforts to solve this problem. In 1992, the United Nations Framework
Convention on Climate Change (UNFCCC) was signed during the United Nations
Conference on Environment and Development. In 1997, the UNFCCC adopted the Kyoto
Protocol to balance the amount of greenhouse gases in the atmosphere (Huang et al. 2022,
p-1).

Climate change is the result of many factors, and foreign direct investment is one of
these factors. Foreign direct investment is understood as the investment made by a
company headquartered in one country to establish a long-term connection with another
country (IMF, 1993, p. 86; Mucuk and Demirsel, 2009, p. 366). FDI is an important factor
that determines how production is distributed among countries or regions in the global
economic system. Ensuring the best distribution of labour, capital and technological
progress among production methods is the purpose of foreign direct investment inflows
and outflows. As connections between world financial markets strengthen, there have
been significant increases in the volume and speed of cross-border capital flows. As a
result, foreign direct investments are made with the motivation of profit and risk
avoidance (Xing and Wang, 2022, p. 42).

Research and development expenditures are another important factor of climate
change. These expenses relate to the development and research of new products. Research
and development activities are typically overseen by specialized departments or centres
of an organization; Sometimes it is outsourced to universities or government agencies. In
the business world, research and development generally refers to long-term, forward-
looking science and technology projects. A business's ability to develop and produce new
products is critical to its survival (Dritsaki and Dritsaki, 2023, p. 2). Therefore, the main
purpose of this study is to examine how foreign direct investment and R&D expenditures
affect climate change in BRICS-T and some other OECD member countries using panel
data analysis.

2. Review of the Literature on the Connection Between Climate Change and
Foreign Direct Investment

There are many studies in literature examining the relationship between foreign
direct investments and climate change. For example, Sarkodie et al (2020), in a study
covering 47 countries in Sub-Saharan Africa, investigated whether foreign direct
investment and renewable energy can contribute to reducing global warming. This study
revealed the effects of increases in income levels, governance and use of renewable energy
on climate change. For example, it is stated that an increase in the share of renewable
energy can lead to a significant reduction in greenhouse gas emissions. Ssali et al. (2019)
examined some countries in Sub-Saharan Africa and evaluated the relationship between
energy consumption, economic growth, environmental pollution and foreign direct
investment with panel data analysis. The results show that there is a unidirectional
causality between foreign direct investment and CO2 emissions in the long term, but this
relationship is not clear in the short term. The research conducted by Abdouli and
Hammami (2017) addressed the relationship between foreign direct investment,
environmental pollution and economic growth in the Middle East and North Africa. The
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panel data analysis results used to support the pollution haven theory, which suggests
that environmental degradation increases with foreign direct investments.

Another study by Marques and Caetano (2020) discussed the relationship between
foreign direct investment and carbon emissions in high and middle-income countries. The
findings show that foreign direct investment can reduce carbon emissions in high-income
countries but temporarily increase emissions in middle-income countries, demonstrating
the accuracy of the pollution hypothesis. The study by Khan and Oztiirk (2020) examined
the relationship between environmental pollution and foreign direct investment in Asia.
The panel data analysis used is supported by findings showing that foreign direct
investments reduce environmental pollution. Finally, Usta (2023) study examining the
relationship between foreign direct investment and environmental impacts in N-11
countries also contributes to the literature in this field. A study conducted in Turkey
examined the relationship between economic growth, foreign direct investment and
carbon emissions. The Directed Cyclic Graphs (DAGs) method used in the study showed
that foreign direct investments indirectly affect carbon emissions through international
trade.

Oztiirk and Saygin (2020), in their study covering the period between 1974 and 2016
in Turkey, analyzed the relationship between real income per capita, trade openness,
foreign direct investments and carbon emissions with the toda-Yamamoto causality test
and ARDL limit test. The findings show that foreign direct investments have a positive
impact on carbon emissions in Turkey, which is consistent with the Pollution Haven
Hypothesis. It is associated with the increase in foreign direct investments in the economic
globalization process in Turkey and the increase in CO2 emissions.

3. Review of the Literature on the Connection Between R&D Spending and
Climate Change

There are many national and international studies in literature examining the
relationship between R&D expenditures and climate change (Lei, Zhang and Wei, 2012).
The research examined the link between CO2 emissions, foreign technical proliferation
and China's energy use. The study used time series analysis to analyze data from 1960 to
2008. The results show that local R&D expenditures, global technology diffusion and
technological progress reduce CO2 emissions. Additionally, it has been shown that
investing in R&D can reduce CO2 emissions both directly and indirectly. The impact of
financial development, economic growth and R&D expenditures on carbon emissions
(Shahbaz et al., 2020). The results obtained from the use of the ARDL approach in research
projects reveal that R&D expenditures reduce CO2 emissions. Churchill et al.'s (2019)
study aims to investigate the relationship between R&D intensity and CO2 emissions in
G7 countries between 1870 and 2014. Examination of the study's panel data shows that
the relationship between R&D and CO2 emissions changes over time. However, it has
been determined that research and development activities significantly reduce CO2
emissions. Behdioglu and Celik (2016) examined R&D expenditures and emissions in
OECD countries. A study conducted using artificial neural networks and the STIRPAT
model showed that R&D spending reduces emissions in OECD countries. Isik and Kiling
(2014) examined the contribution of energy-related R&D expenditures to CO2 emissions
in the transportation sector. According to dynamic panel data analysis, spending on
energy R&D reduces CO2 emissions. Haseeb et al (2019) examined the impact of energy
consumption, environmental pollution and economic expansion on health and R&D
expenditures in ASEAN countries. Research applying the ARDL methodology has shown
a positive relationship between economic growth, energy consumption and
environmental degradation, and health and R&D expenditures of ASEAN countries.
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4. Data Set, Methodology and Analysis Findings
4.1 Material and Method

The research material consists of data on research and development (R&D)
expenditure, foreign direct investment and climate change (CO2) for eight OECD and six
BRICS-T countries, covering the period 2000-2020. Data for the study were obtained from
the official World Bank and OECD STAT websites, and analysis was performed using the
STATA 16 statistical package.

Table 1. Definition and Source of Variables

Variables Abbreviation Definition Period Method Country group Source
CO2 Emissions co2 Metric tonnes per capita 20002020  Laneldata  pgpieg popcp  World
analysis Bank

R&D Expenditures RD % of GDP 20002020 ~ Faneldata ppreg ropep  QFCD
analysis STAT

Foreign Direct INVEST % of GDP 20002020  ‘ameldata  poiee toECD OECD
Investment analysis STAT

Table 1 shows the definition, method and sources of the variables used for the analysis.
4.2. Horizontal Cross-Section Dependency Test

In panel data processing, there may be interactions between the units that make up
the horizontal cross-section. Horizontal cross-section dependence is the term used to
describe this condition. Examples of horizontal cross-section dependence include a shock
that occurs in one country making up the panel data and affecting another country in the
panel. In some analyses, the coefficients derived from time-based regressions will be
biased if a horizontal cross-section occurs, making it impossible to produce meaningful
analysis results. It is therefore best to start by examining the horizontal cross-sectional
dependence between variables. Therefore, a horizontal cross-sectional study between the
variables can provide better analysis results before moving on to unit root analysis
(Menyabh et al. 2014).

4.3. Panel Unit Root Test

An important problem that can be encountered when working with time series data
is that the series is not stationary. If the series is not stationary, this relationship may
appear as a spurious relationship in the model, even if there is no statistically significant
relationship between the variables. This may reduce the reliability of predictions made
using a non-stationary data set. Stationarity constraints play an important role in
preventing the spurious regression problem (Demir, 2021; Altun, Isleyen and Goriir,
2018). If time series data does not meet the requirements of stationarity tests, it may be
necessary to make the series stationary by differencing. In panel data analysis, unit root
tests can be used to determine whether the data is stationary. These tests are generally
divided into two categories: first-generation and second-generation unit root tests. In the
study, the CIPS (Crosssectionally Augmented IPS) test, which is the second-generation
unit root test, is used according to the data set (Demir and Goriir, 2020).

4.4. Panel Cointegration Test

Empirical studies have shown that most macroeconomic time series are non-
stationary. These non-stationary series cause spurious regression problems because they
contain unit roots. To solve the spurious regression problem, one of the recommended
methods is to regress non-stationary series by taking the differences of these series instead.
However, the different methods may lead to the loss of some information that is important
for long-term balance. Because analyzes made by taking the first differences of the series
can eliminate the long-term relationship between these series. Cointegration analysis is
recommended to solve this problem. Cointegration is a method that tests whether there is
a long-term equilibrium relationship between variables and allows to directly estimate
this relationship (Pedroni, 2004). The hypotheses for cointegration tests are as follows:
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Ho: There is no cointegration between the variables.
Hi: There is cointegration between variables.

Westerlund (2007) panel cointegration test, based on the error correction model used
when working with panel data, aims to test the cointegration relationship between two or
more variables. This test tests the existence of cointegration by determining whether each
unit has its error correction. This test is an extension of the cointegration test developed
for time series by Banerjee, Dolado and Mestre (1998) for panel data. The important
assumption of the test is that the series is equally stationary (Demir and Goriir, 2020).

5. Analysis Results for BRICS-T Countries

Table 2. Horizontal Cross-Section Dependency Test

Tests CO2 Invest RD
CD Test Stat Prob Stat prob Stat prob
Cd LM1 (Bresuch, Pagan 1980) 266.591 0.001  40.130 0.001  96.068  0.001
Cd LM2 (Pesaran 2004 CDIm) 45.934 0.001 4.588 0.001 14.801  0.001
cd LM (Pesaran 2004 CD) -3.374 0.001 -2920 0.002  -3.006  0.001
Bias-adj. CD test 10.182 0.001 0.656 0.256 8.234 0.001

In Table 2, the horizontal cross-section results of three separate variables are given in
the same table. When Table 2 is analyzed, it is determined that there is horizontal cross-
section dependence in the series according to the prob values. According to the horizontal
cross-section dependence result, second-generation unit root tests should be used.

Table 3. CADF/CIPS Unit Root Test

CO2 Invest RD
level Difference Level difference level difference
Lags CADEF- Lags CADEF- Lags CADEF- Lags CADEF- Lags CADF- Lags CADEF-
stat stat stat stat stat stat
5.000 -1.496 5.000 -7.018 2.000 -1.656 5.000 -7.224 2.000 -1.687 2.000 -7.603
5.000 -1.069 5.000 -7.001 2.000 -2.327 2.000 -11.961 2.000 0.563 2.000 -8.890
5.000 -1.622 5.000 -6.469 2.000 -1.685 5.000 -8.449 2.000 2.739 2.000 -12.929
3.000 -1.357 3.000 -14.581 2.000 -1.833 5.000 -7.663 2.000 -2.040 2.000 -13.284
3.000 -1.428 3.000 -13.687 2.000 -1.862 2.000 -12.558 2.000 -1.243 2.000 -8.138
3.000 -1.969 3.000 -13.910 2.000 -1.572 2.000 -19.434 2.000 -2.152 2.000 -11.397

CIPS-stat=-1.323

CIPS-stat=-10.444

CIPS-stat=-2.823 CIPS--stat=-11.215 CIPS-stat=-1.737 CIPS-stat=-10.374

The results of the CADF/CIPS test for each of the three independent variables are
shown in Table 3. The CIPS test examines the stationarity of the panel data, while the
CADF test examines the stationarity of individual countries. Evaluating the CADF results
generated by the application, each country examined becomes stationary at first
differences at different levels of significance. According to an analysis of the CIPS test
results obtained by averaging the CADF test data, the variables become stable at first
difference.

The Gengenbach, Urbain and Westerlund (GUW) (2016) panel cointegration test,
which is one of the panels cointegration tests, is used to analyze whether the series have
a long-run relationship after determining whether they have a unit root process.

Table 4. Panel Cointegration Analysis Results

d.y Coef T Bar P-val*
CO2-Invest y(t-1) -0.264 -1.475 >0.1
COz-RD y(t-1) -0.543 -2.056 >0.1
Invest-RD y(t-1) -0.799 -2.865 <=0.05

The expression obtained as a result of GUW co-integration analysis shows that there
is no co-integration relationship between the variables considered. Accordingly, there is
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no long-run relationship between climate change and FDI variables. At the same time,

there is also no long-term relationship between climate change research and development

variables.

Table 5. Emir Mahmutoglu Causality Test

Lag Wald St.. p-val. Panel Fisher St. p-val. Boots. p

Brazil 2.000 0.484 0.785
Russia 1.000 1.473 0.225
India 3.000 0.578 0.901

CO2-Invest China 1.000 3356 0.067 22.356 0.034 0.370
South Africa, 1.000 0.967 0.326
Turkey 3.000 13.301 0.004
Brazil 2.000 7.643 0.022
Russia 1.000 0.084 0.772
India 3.000 7.582 0.055

Invest-CO2 China 1.000 0.352 0553 26.433 0.009 0.702
South Africa, 1.000 0.116 0.733
Turkey 3.000 12.931 0.005
Brazil 1.000 0.008 0.929
Russia 1.000 0.000 0.989
India 1.000 0.135 0.713

CO2-RD China 1.000 0.169 0.681 2.184 0.999 0.615
South Africa, 1.000 0.053 0.817
Turkey 1.000 0.010 0.921
Brazil 1.000 0.046 0.830
Russia 1.000 0.002 0.963
India 1.000 0.001 0.979

RD-CO2 China 1.000 0.056 0813 1.602 1.000 0.672
South Africa, 1.000 0.065 0.799
Turkey 1.000 0.021 0.884
Brazil 3.000 5.033 0.169
Russia 2.000 6.615 0.037
India 3.000 6.845 0.077

Invest-RD China 3.000 4857 0.183 20.445 0.059 0.820
South Africa, 1.000 0.629 0.428
Turkey 2.000 0.051 0.975
Brazil 3.000 2.881 0.410
Russia 2.000 18.668 0.000
India 3.000 13.552 0.004

RD-Invest China 3.000 12.624 0.006 58.974 0.000 0.793
South Africa, 1.000 4.069 0.044
Turkey 2.000 10.603 0.005

Table 5 presents the results of climate change - FDI and FDI - climate change causality
tests. According to the results of Emirmahmutoglu and Kose's panel causality analysis,
firstly, panel Fisher statistics reveal that there is a bidirectional causality relationship
between climate change and FDI variables. When the causality is analyzed by country and
variable, there is unidirectional causality from FDI to climate change for Brazil, from
climate change to FDI for China and from FDI to climate change for India. At the same
time, a bidirectional causality relationship was found between climate change and FDI
variables for Turkey. Looking at the results of the climate change research and
development and research and development tests in Table §, it is seen that there is no
causality relationship between the variables according to the results obtained from
Emirmahmutoglu and Kose panel causality analysis. When the results of FDI-R&D and
R&D-FDI causality tests are analyzed, panel Fisher statistics reveal that there is a
bidirectional causality relationship between R&D and FDI variables. When the causality
is analyzed by countries and variables, it is found that there is a bidirectional causality
between R&D and FDI variables for Russia and India, and a unidirectional causality from
R&D to FDI variables for China, South Africa and Turkey.
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6. Analysis Results for OECD Countries

Table 6. Cross-Section Dependency Test

Tests CcO2 Invest RD
CD Test Stat Prob  Stat  prob Stat prob
Cd LM1 (Bresuch, Pagan 1980) 89.378 0.001 76.572 0.001 196.409 0.001
Cd LM2 (Pesaran 2004 CDIm) 8.202 0.001 6.491 0.001 22505 0.001
cd LM (Pesaran 2004 CD) 2352 0.001 2.889 0.002 -1.781 0.037
Bias-adj. CD test 8.003 0.001 0470 0.681 10.680 0.000

Table 6 shows the results of the horizontal cross-section dependence test for three
different variables of OECD countries. According to the analyzed results, it is determined
that there is horizontal cross-section dependence in the series. According to the horizontal
cross-section dependence result, second-generation unit root tests should be used.

Table 7. CADF/CIPS Unit Root Test

CO2 Invest RD
Level Difference Level Difference Level Difference

Lags CADF-stat Lags CADF-stat Lags CADF-stat Lags CADF-stat Lags CADF-stat Lags CADF-stat
4.000 -2.671 4.000 -6.236 2.000 0.140 2.000 -1.255 2.000 -1.255 2.000 - 8.385
4.000 -1.896 3.000 -7.642 2.000 -1.613 2.000 -1.511 2.000 -1.511 2.000 -7.342
2.000 -2.670 3.000 -7.748 2.000 -1.354 2.000 -1.874 2.000 -1.874 2.000 -6.224
2.000 -2.137 3.000 -7.487 2.000 -1.151 5.000 -2.250 2.000 -2.250 2.000 -6.412
2.000 -1.573 2.000 -5.784 2.000 -1.918 2.000 -1.671 2.000 -1.671 2.000 -9.778
2.000 -2.236 2.000 -5.138 3.000 -1.423 2.000 -1.286 2.000 -1.286 2.000 -6.811

CIPS-stat=-2.042 CIPgSé%tg = CIPS-stat=-2.171 CIPS--stat=-2.301 CIPS-stat=-2.301 CIPS-stat=9.223

Table 7 analyses the stationarity of the three variables for the OECD countries
separately with the CADF test and tests the stationarity of the panel data with the CIPS
test. Evaluating the CADF results obtained by application, all the countries examined are
stationary at first differences at various levels of significance. When analyzing the CIPS
test results obtained by averaging the CADF test statistics, the variables are stationary at
first difference. After determining that the series has a unit root process, the Gengenbach,
Urbain and Westerlund (GUW) (2016) panel cointegration test, which is one of the panel
cointegration tests, is used to analyze whether they have a long-run relationship.

Table 8. Panel Cointegration Analysis Results

d.y Coef T Bar P-val*

CO2-Invest y(t-1) -0.618 -2.524 >0.1
CO2-RD y(t-1) -0.783 -2.732 <=0.01
Invest-RD y(t-1) -0.976 -4.835 <=0.01

The > expression obtained because of GUW co-integration analysis indicates that
there is no co-integration relationship between the variables under consideration.
Accordingly, it is seen that there is no long-run relationship between climate change and
foreign direct investment variables. When the other variables are analyzed, it is seen that
there is no long-run relationship between climate change research and development
variables. According to the results of the analysis of the remaining variables, there is a
long-run relationship between FDI - research and development variables.
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Table 9. Emir Mahmutoglu Causality Test
Lag Wald St.. p-val. Panel Fisher St. p-val. Boots. p

America 1.000 0.177 0.674
Italy 1.000 0.036 0.849
Canada 1.000 0.141 0.707
Spain 1.000 0.003 0.958

CO2-Invest Pofmgal 1000 1588 0908 11.905 0.751 0.961
Denmark 1.000 0.768 0.381
Norway 1.000 1.449 0.229
Austria 1.000 0.800 0.371
America 1.000 0.083 0.773
Ttaly 1.000 0.459 0.498
Canada 1.000 0.360 0.549
Spain 1.000 0.287 0.592

Invest-CO2 Portugal 1.000 0.040 0.842 8.388 0.936 0.050
Denmark 1.000 0.044 0.833
Norway 1.000 0.025 0.874
Austria 1.000 1.668 0.197
America 1.000 0.185 0.667
Italy 1.000 1.000 0.407
Canada 1.000 0.046 0.830
Spain 1.000 0.008 0.927

CO2-RD Portugal 1.000 0.035 0.852 5.867 0.989 0.755
Denmark 1.000 0.334 0.563
Norway 1.000 0.131 0.718
Austria 2.000 0.604 0.740
America 1.000 0.003 0.958
Italy 1.000 0.080 0.777
Canada 1.000 0.002 0.968
Spain 1.000 0.020 0.887

RD-CO2 Portugal 1.000 0.049 0.825 5.029 0.996 0.776
Denmark 1.000 0.006 0.940
Norway 1.000 0.010 0.920
Austria 2.000 3.460 0.177
America Lag Wald p-val
Ttaly 1.000 0.057 0.811
Canada 1.000 0.020 0.888
Spain 1.000 0.194 0.659

Invest-RD Portugal 3.000 11.264 0.010 29.831 0.019 0.130
Denmark 3.000 5.694 0.128
Norway 3.000 11.254 0.010
Austria 3.000 5.289 0.152
America 1.000 1.999 0.157
Italy 1.000 0.267 0.605
Canada 1.000 2.849 0.091
Spain 3.000 3.600 0.308

RD-Invest Portugal 3.000 2.523 0.471 21.972 0.144 0.908
Denmark 3.000 7.271 0.064
Norway 3.000 2.129 0.546
Austria 1.000 0.755 0.385

Table 9 presents the results of Emirmahmutoglu and Kose panel causality analysis.
First, when the panel Fisher statistics are analyzed, it is found that there is a unidirectional
causality relationship from the R&D variable to the FDI variable according to the results
of Emirmahmutoglu and Kose's panel causality study. According to the causality analysis
for different variables and countries, there is a unidirectional causality relationship
between research and development and foreign direct investment for Canada and a
unidirectional causality relationship between foreign direct investment and research and
development for Spain. For Denmark, FDI and Ré&D-related variables are found to have
a bidirectional causal relationship.
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7. Conclusion

Finally, environmental deterioration, mainly caused by CO2 emissions, has emerged
as a serious issue for modern society, with far-reaching implications for global warming.
As revealed by this study, CO2 emissions are the largest contributor to greenhouse gas
emissions and are directly linked to fast industrialization and foreign direct investment
(FDI) flows in many nations. The findings highlight the critical need for global action to
combat environmental disasters. International accords, such as the Kyoto Protocol, have
played an important role in reducing greenhouse gas emissions, but further commitments
are required, especially as industrial activity in developing economies grows.

The report also emphasizes the dual effect of FDI on environmental sustainability.
While FDI can boost economic growth and technological innovation, it can also increase
environmental deterioration in certain situations, as indicated by the pollution hypothesis.
To address this, authorities must take a more nuanced approach to FDI, promoting
investments in green technologies and renewable energy industries. Countries can
balance economic growth and environmental conservation by encouraging sustainable
investments via regulatory incentives and carbon pricing mechanisms. Furthermore,
increasing international collaboration between emerging and established countries can
help with the transfer of eco-friendly technologies, which benefits both the environment
and economic progress.

Finally, the role of R&D spending in combating climate change cannot be
emphasized. The findings indicate that R&D efforts, particularly in energy efficiency and
renewable technology, are critical to lowering CO2 emissions. Countries must emphasize
research into sustainable energy technology and create cooperation between
governments, the corporate sector, and academic institutions to improve R&D efficacy in
tackling climate change. These measures will not only promote creativity but will also lay
the groundwork for long-term development. As a result, a multifaceted policy strategy
that includes FDI, R&D, and international cooperation is critical for addressing climate
change and guaranteeing long-term economic prosperity.
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