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ABSTRACT

Pollution, like everything else, can be carried along with globalization. This approach, which refers to the
pollution carried by the capital, is the pollution haven hypothesis. This study investigates the effects of foreign
direct investment (FDI) on carbon dioxide (Co2) emissions in the BRICS countries from 1992 to 2020. We
employed the instrumental variables smooth quantile regression (SIV-QR) method, which is novel in panel
econometry. We found that per capita income has an increasing effect on carbon emissions in all estimators
with all quantiles. In addition, our findings indicate that FDI flows have a decreasing effect on Co2 in high
quantiles. However, the FDI plot estimates of the simultaneous quantile regression show that this has an
increasing effect in low quantiles. This means that, at low quantiles, the pollution hypothesis is valid. This can
help uncover possible relationships between the routes of money and carbon dioxide emissions.

OZET

Her sey gibi kirlilik de kiiresellesmeyle birlikte taginabilir. Sermayenin tasidig kirliligi ifade eden bu yaklasim,
kirlilik cenneti hipotezidir. Bu ¢alisma, 1992-2020 donemi igin BRICS iilkelerindeki dogrudan yabanct
yatirimin (DYY) karbondioksit (Co2) emisyonlari iizerindeki etkilerini arastirmaktadr. Calismamizda panel
ekonometrisinde yeni olan aragsal degiskenli diizlestirilmis kantil regresyon (SIV-QR) yontemini kullandik. Kisi
basina diigen gelirin, tiim tahmincilerde ve kantillerde karbon emisyonlari iizerinde artirict bir etkiye sahip
oldugunu bulduk. Ayrica bulgularimiz dogrudan yabanci yatirim akislarinin yiiksek oranlarda Co2 iizerinde
azaltict bir etkiye sahip oldugunu gostermektedir. Ancak es zamanli kantil regresyonun DYY grafigi tahminleri,
bunun diisiik kantil dilimlerde artan bir etkiye sahip oldugunu géstermektedir. Bu, diisiik kantillerde kirlilik
cenneti hipotezinin gegerli oldugu anlamina gelir. Bu bulgular, paranin rotasi ile karbondioksit emisyonlar
arasindaki olast iliskilerin ortaya ¢ikariimasinda yardimct olabilir.
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1. INTRODUCTION

Global warming and the resulting climate crisis are leading global problems in the 21st century. One of the mother-
lode feedings in the climate crisis is greenhouse gas and carbon dioxide emissions. Carbon dioxide emissions,
which are closely related to the consumption of fossil fuels, are also the subject of trade between regions and
countries. It is a cap-and-trade system or an emissions trading system. On the one hand, economic growth is of
core importance for the markets. Environmental measures implemented by countries or regional associations can
also determine the route of carbon emissions. Globalization has not only mobilized capital but also activated
carbon emissions.

One of the issues emphasized in recent years is economic growth, energy consumption, and pollution
(Muhammad, 2019; Chang & Li, 2018; Shahbaz et al, 2023). While most studies have focused on economic
growth, energy consumption, and pollution, the effects of foreign direct investment flow on pollution have been
relatively less researched (Bakhsh et al., 2017). To fill this gap, our study aims to discover the relationship
between foreign direct investment, Co2, and economic growth.

Increased environmental awareness in developed countries may affect the geographical location or amount of
production. Environmentally friendly policies of developed countries and clean production (Cole, 2004) affect the
profitability of production processes through various factors. One way to prevent a possible decline in profit rates
is to shift production centers to developing countries with relatively weak environmental policies (Cole, 2004).
Apart from this, costs per unit can be reduced with environmentally friendly technologies, and for this reason,
developing environmentally friendly production relations with intensive technology is among the possibilities.
The second possibility emphasizes the reducing effects of investments in technology on pollution. In other words,
this effect is known as the technological effect, in which direct foreign investment flows reduce pollution (Chang
& Li, 2018). The first possibility is referred to as the pollution haven hypothesis, or the race to the bottom concept
(Dean et al., 2009; Khan & Oztiirk, 2020). Although both can be observed in modern economies, this study focuses
on the first possibility.

While foreign direct investments, which can also be an indicator of fragility (Abdilabekov & Kaleci, 2020),
increase economic growth, it can also increase environmental pollution through industrial activities (Aslan et al.,
2021; Khan & Oztiirk, 2020; Kogak & Sargiinesi, 2018). Foreign direct investment (FDI) flow, which is currently
considered one of the driving forces of economic growth (Nasir et al., 2022), can also be the driving force of an
insidious result. Among the mainstream approaches, studies such as French (1998), Cole (2004), Dean et al.
(2009), Pao &Tsai (2011), and Omiri et al. (2014) are pioneering studies focusing on the effects of foreign direct
investments on pollution.

Today, as in the past (Pao & Tsai, 2011), BRICS countries are pioneers of investment destinations in the world.
These countries also account for a large share of the world economy in terms of economic growth, energy exports,
technology exports, and trade. In addition, since 2006, China has surpassed the USA in terms of Co. from fossil
fuels and industry (OWD, 2023a).

Based on these explanations, this study examines the effects of FDI flows on carbon dioxide emissions in BRICS
countries. We employ the instrumental smooth quantile regression method developed by Kaplan & Sun (2017),
which can be considered a novel method in panel econometrics. This method smooths the tool function rather
than the goal, thereby increasing its reliability compared to other instrumental methods. The modest contributions
of our study to the literature are as follows: First, unlike the literature, this study addresses the effects of FDI flows
on Co2 in BRICS countries using quantile methods. Second, this study is the first to address the effects of FDI
flows on Co2 with the smooth quantile approach in BRICS countries. While our findings indicate increased effects
of FDI flows on Co2 in low quantiles, the quantile plot estimates show that this effect turns to decreased effects
on high quantiles.

This paper is organized as follows: Section 2 presents recent studies. Section 3 provides information on the
datasets, methods, and models. Section 4 presents our findings and discussion. Finally, we conclude the study
with policy recommendations.

2. LITERATURE REVIEW

Many empirical studies have been conducted on the direction and magnitude of the relationship between Co2
emissions and macroeconomic variables. In addition to carbon dioxide emissions and foreign direct investment,
some studies have focused on variables such as economic growth (Xiong & Xu, 2021), exports (Li et al., 2023),
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foreign trade (Kander & Lindmark, 2006), imports, and debt (Boly et al., 2022). On the other hand, some studies
examined the effects of FDI on industrialization such as Topcu (2016), Adom & Amuakwa-Mensah (2016),
Voumik & Ridvan (2023) and Cetin et al (2023). Some studies examined the impact of financial development on
environmental issues (Topcu, 2022; Kong et al., 2024; Oanh, 2024).

Among some studies that integrated the FDI variable into the EKC model, Keho (2015) researched the FDI effect
on Co2 for West African States. The authors employed Autoregressive Distributed Lagged (ARDL), and their
findings obtained with time series differ by country. The effects of FDI on Co2 emissions are negative in some
countries and positive in others. Tang & Tan (2015) similarly integrated the EKC and FDI for Vietnam. The
authors’ findings differ between the short- and long-term. Their findings showed that, while FDI had a reducing
effect on Co2 in the long term, it was not statistically significant in the short term. However, according to the
causality test results, FDI causes Co2 in the long term.

Peng et al (2016) investigated the causality between FDI and Co2 in China’s provinces between 1985 and 2012.
Their findings showed one-way causality in some provinces and two-way causality in others. Ali et al (2017) used
ARDL and Dynamic Ordinary Least Square (DOLS) methods in their research examining the EKC model and
FDI for Malaysia between 1971 to 2013. They found no statistically significant relationship between FDI and
Co2. Bakhsh et al. (2017) investigated the effects of FDI on environmental pollution in Pakistan from 1984 to
2014 with a simultaneous equation model. They found that FDI is positively related to pollution.

Behera & Dash (2017) researched FDI impact on Co2 for the 17 countries in the South and Southeast Asian
(SSEA) region during the period 1980-2012. They divided the countries into three groups according to their
income level. Their findings showed that FDI had an increasing effect on Co2 emissions in high-income and
middle-income countries, while it was not statistically significant in low-income countries. Sapkota & Bastola
(2017) provide evidence of the increasing pollution effects of FDI on Co2 in a sample of 14 Latin American
countries, and Chang & Li (2018) in a sample of 84 countries.

While Kogak & Sarkgiinesi (2018) found increasing effects of FDI on Co2 in Turkey’s 1974-2013 period, Haug
& Ucal (2019) found no statistically significant relationship for Turkey between 1974-2014. Salahuddin et al.
(2018) investigated the effects of FDI on Kuwait using ARDL in the 1980-2013 period. They find that FDI has an
increasing effect on Co2. Muhammad & Khan (2019) investigated the Co2 effects of FDI in 34 host countries of
Asia and 115 source countries with the GMM method. In addition, Khan & Oztiirk (2020), Aslan et al (2021), and
Awan et al (2022) found that FDI increases Co2. Essandoh et al. (2020) investigated FDI and Trade effect on Co2
for the developed and developing countries for the period from 1991 to 2014. They used a panel pooled mean
group-autoregressive distributive lag (PMG-ARDL) approach and found that Co2 emissions only It reveal that it
has a long-term positive relationship with FDI inflows for developing countries. In addition, Liu et al. (2024)
examined the effect of China’s FDI on environmental issues through Belt and Road countries using the EKC
model. They employed second-generation tests, and their findings showed that FDI has a decreasing effect on
Co2 in 16 European countries, in contrast to 30 Asian and MENA countries. Also, Marques & Caetano (2020)
found that FDI affects emissions differently in high- and middle-income countries. In high-income countries, FDI
reduces emissions, whereas in middle-income countries, it increases emissions in the short run. This finding
supports the pollution haven hypothesis, which posits that countries with lower environmental standards attract
investment by offering lower production costs and weaker regulations, thus leading to higher emissions.

Differing from above, Dhrifi et al. (2020) investigated the effects of FDI on Co2 for 98 developing countries over
the period 1995-2017 using simultaneous equations models (SEM’s). They separated countries according to their
geographical situation, but their global findings showed a bidirectional causal relationship between FDI and Co2.
Xie et al (2020) discovered the nonlinear relations ships FDI and Co2 in emerging countries. They found that FDI
affected Co2 concentrations differently. Directly, this raises Co2 levels. However, through spillover effects on
economic growth, FDI can decrease Co2 concentrations. The total effect of FDI on Co2 leakage changes from
positive to negative with increasing FDI inflows, supporting the pollution haven and pollution halo hypotheses.
Balsalobre-Lorente et al. (2022) researched the effects of foreign direct investment, economic growth,
urbanization, and energy use on carbon emissions in BRICS countries from 1990 to 2014. They employed the
FMOLS and DOLS methods. Their findings showed that FDI with energy use generates an increased effect on
carbon emissions. Similarly, Mohsin et al (2022) investigated the effect of foreign direct investment, economic
growth, energy consumption and personal remittances on carbon emissions in European and Central Asian
countries. Their ARDL estimator findings show that FDI Granger causes Co2 emissions, and FDI has a decreased
effect in the long run and an increased effect in the short term.
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Research on the impact of FDI on carbon dioxide emissions has typically employed either the base EKC or hybrid
EKC model as a framework. The outcomes of these studies have been inconsistent and depend on factors such as
the period studied, methods employed, and sample sizes used. Additionally, most of the included studies employed
linear estimators in their research. It is difficult to generalize the findings of these studies in terms of FDI, but
while the effects of FDI on carbon emissions are positive in developed countries, they are negative in developing
or emerging economies. Some studies divide the effects of FDI on Co2 into short- and long-term effects. However,
the findings are scattered in this regard, and the coefficient signs may differ, regardless of the country’s
development level. Estimating the relationship between FDI and Co2 using nonlinear methods depending on the
business cycle is important because FDI, which is related to both economic growth and global risk, is directly
affected by business cycles. However, there is a notable gap in the literature on this subject. This study contributes
to the literature in this respect.

3. SAMPLE, DATA, MODEL AND METHODOLOGY

This study investigates the effects of FDI flow on Co2 emissions in five emerging economies (Brazil, Russia,
India, China, and South Africa (BRICS)). We employ panel data methods in our study. Panel data analysis has
many advantages (seen for details Ko¢ & Giinay, 2023).

BRIC was first introduced by O’Neill (2001), and South Africa was joined in 2011 (Chatterjee & Naka, 2022).
We considered three aspects of BRICS when determining the sample. The first is their attitude towards carbon
emissions, the second is their relatively weak environmental policies compared to Europe, and the last is their
stability in foreign direct investment inflows.

This study was inspired by the model developed by Omir et al. (2014), Shahbaz et al. (2019), and Salahuddin et
al. (2018). We adopted the Bakhsh et al. (2017) time-series model for the panel estimation. The functional
definition is as follows and Equation 2:

Co2 = £ (GDP, FDI) (1)

InCoy;, = ag + B1InGdpj; + B,InFdije + & 2)

Equation 2 is a double-log model where Co2 is carbon dioxide emissions per capita, Gdp is gross domestic product
per capita (constant, 2015 US$), FDI is foreign direct investment, net inflow (% of GDP), and ¢ is the error term.
In addition, we used two instrumental variables (electricity consumption and population density) in our model.
The definitions, abbreviations, and sources of variables are listed in Table 1.

Table 1. Data Information

Variable Definition Unit Data source
Co2 Carbon dioxide emissions Co?2 per capita OWD (2023a)
Eu Energy consumptions Primary energy consumption per capita (kWh/person) OWD (2023b)
Gdp Gross Domestic Product GDP per capita (constant 2015 US$)

Fdi Foreign direct investment Foreign direct investment, net inflows (% of GDP) WDI (2023)
Pop Population density Population density (people per sq. km of land area)

In the economic approach, one of the main issues in creating a model is the use of exogenous and instrumental
variables. In a model, some variables can be explained by other variables while some variables cannot be
explained by other variables. To take this into account, we assume that GDP is endogenous and FDI exogenous.
Considering that GDP can be explained by different variables, instrumental variables are also included in the
model. These are energy consumption and population density.

In the current study, which is based on foreign direct investments and economic growth, we used an effective
method that theoretically considers endogenous and exogenous. For this purpose, we prefer a novel method
recently developed in panel econometrics. Kaplan & Sun (2017) developed smoothed quantile estimating
equations, a quantile method that allows the use of instrumental data. In this method, instrumental variables
quantile regression was added, and the authors developed it to smooth the indicator function (namely, SIV-QR).

SIV-QR has some advantages as a kernel-based nonparametric conditional quantile estimator. i) This method can
be easily calculated using a standard iterative algorithm that requires smoothness; ii) owing to the smoothing
estimator of SIV-QR, the method has high-order properties; iii) SIV-QR is a flexible set of estimators that includes
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IV/OLS mean regression estimators and median and quantitative regression estimators; and iv) SIV-QR reduces
the mean square error, which creates more powerful tests (see for detail Kaplan & Sun (2017)).

4. EMPIRICAL FINDINGS

Table 2 presents descriptive statistics. Eu and Gdp means are higher than others respectively. The standard
divisions of Co2 and Fd1 are lower than the rest. Skewness shows that only Gdp is positively skewed, while the
others are negatively skewed.

Table 2. Descriptive Statistics

Mean Std. Dev. Min. Max. Skewness Kurtosis
Co2 5.52 3.88 12 13.2 262 1.50
Gdp 5254.0 2923.1 546.4 10358.2 -.16 1.83
Fdi 2.11 1.45 .002 6.18 .55 2.42
Pop 120.5 145.2 8.71 469.65 1.25 3.08
Eu 23135.2 17312.9 2812.7 64323.9 .84 2.51

While the kurtosis value belonging to Pop is about mesokurtic (normal distribution), Co2, Gdp, and Eu are
leptokurtic (T-distributions) and platykurtic (uniform distributions). Therefore, most variables did not have a
normal distribution. Therefore, nonparametric methods may be more effective for our estimations.

Table 3. Partial Correlations of Carbon Dioxide Emission

Partial Corr. Semi partial Partial Corr? Significance Value
InGdp -0.59 -0.11 0.35 0.0000
InFd1 -0.17 -0.02 0.03 0.0382
InEu 0.97 0.681 0.95 0.0000
InPop 0.80 0.208 0.65 0.0000

While the partial correlation results provide some proof of the effects of Gdp and Fd1 flow on Co2, the fact that
we received confirmed findings with the semi-partial results provides key information about the explanatory
power of the control variables. Figure 1 shows the estimation results of the function in Equation 1 by weighted
least-squares regression, with the weighted versions of InFdi (left) and InGdp (right).

=3 o ~

SH

&

S

o L3 ° ®e o® ~.£~ oo

3 o~ ° [ ]

g . .o Magt e,

S LPs .oo ® o ...z ° O...
©» @ e :‘ -
8o e oy 8 °’ ‘-..‘.O “.
2 4 . @ . o °°
E . = o:. ° o°

§, Y1 e

8 L]

“.6'1‘

g <] 3

81 ° X A

Y T T T T

0] 1 4 5 (0] 5 1.5 2

2 1
Fitted values Fitted values

Figure 1. Weighted Least Squares Estimate Plots

Accordingly, the correlation between InFdi (left) and Co2 appears strong. On the other hand, InGdp (right)
indicates a relatively weak and volatile relationship.

Table 4. SIV-QR and IV-2SLS Results

Dependent SIV-QR
Variable: InCo2 2SLS Q10 Q25 Q50 Q75 Q90
InGdp 1.072 .68 .96* 1.092 1.16* 1.192
InFd1 -17? -.20 -.16 -.09° -.09? -.04°
Constant -7.49% -5.24 -6.74% -7.45% -7.79% -7.82
R? 0.4130 - -—-

52



Ozmen, 1. & Bali, S. — Pollution Haven Hypothesis: Smooth Quantile Evidence from BRICS

Robust score chi2 59.16 [0.0000] --- - - - ---
Robust regression F 181.32 [0.0000] --- - - - -
Endogenous R? 0.7630 [0.0000] - - - - -
Score chi2 27.202 [0.0000] - -

Notes: Q indicates quantiles. a, and b indicate p < 0.05, and p <0.01, respectively. Employed for each estimator are exogenous regressors:
InFdi, endogenous regressor; InGdp, excluded instruments; InPop InEu. We also used a robust version of the 2SLS, the VCE version,
which confirmed the 2SLS results.

Table 4 presents the estimated coefficients. The SIV-QR findings show that for InGdp, coefficients are intervals
of 0.96 and 1.19 and positive and significant in all quantiles. Therefore, per capita income (InGdp) leads to an
increase in InCo2. On the other hand, the InFd1 coefficients are -0.09 and -0.04, which is significant in the last
three quantiles, indicating that InFdi leads to a decrease effect in InCo2. We used the 2SLS method to check the
robustness of the SIV-QR findings.

In addition, the 2SLS results confirmed the SIV-QR findings. We also run several tests to determine the accuracy
of our endogenous variables in the model. All the tests yielded similar results, so InGdp is endogenous to the
model and is instrumented with Ineu and Inpop.

4.1. Robustness Check

We employed the simultaneous-quantile regression (sqr) method for the robustness check of the SIV-QR findings.
Simultaneous quantile regression can report standard errors to obtain an estimate of the VCE via bootstrapping;
the VCE includes between-quantile blocks. Thus, we can test the confidence intervals by comparing the
coefficients with different quantiles.

Table 5. Sqr Results

. Sqr
Dependent Variable: InCo2 Q10 Q25 050 075 Q90
InGdp 292 520 1.01* 97* .84°
InFd1 .09° -.19 -.06 -.10° -.11#
Constant -2.05% -3.6° -6.8% -6.28% -4.97°
Pseudo R? 0.3634 2207 0.4432 0.3934 0.3492

Notes: Q indicates quantiles. a, and b indicate p < 0.05, and p < 0.01, respectively. Simultaneous quantile regression bootstrap is 100.

Table 5 presents the findings of the Sqr method, which has no endogeneity or exogeneity. The Sqr findings show
that for InGdp, coefficients are intervals of 0.29 and 1.01, positive and significant in all quantiles. On the other
hand, the InFdi1 coefficient is 0.09 on low quantile. Sqr findings show that FDI has a decreasing effect (negative)
on low quantile unlike SIV-QR findings. On the contrary, FDI has a decreasing effect of the high quantiles of
75" and .90™ on Co2.

Finally, we examine the FDI and Co2 relationships with the help of graphics. The plots in Figure 2 show the
median regression with bootstrap standard errors (bsqreg). This implies that bsqreg is equivalent to Sqr with one
quantile.

Ingdp Infdi

T T T T T T T T T T T T
(e} 20 40 60 80 10! o 20 40 60 80 100
Quantile Quantile

Figure 2: Bootstrap Standard Errors Plots
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Figure 2 displays graphs of the quantiles, with the x-axis ordered from 0. to 100, and the vertical axes representing
the effect variables. The red line indicates a positive coefficient for InGdp across all quantiles, while the green
line InFd1 has a negative effect on the low quantile, but turns positive on the 25th quantile. The first effect validates
the pollution haven hypothesis for our sample in the low quantiles and the second effect implies the technological
effect that reduces pollution in the high quantile.

4.2. Discussion

In this study, we use three estimators. Two of these were SIV-QR and [V-2SLS. SIV-QR neatly captures breaks in
time and helps us consider interiority. In the model we created to investigate the effects of FDI on CO2 emissions,
per capita GDP was used as an endogenous variable and population and electricity consumption were used as
instrumental data. Because our two main estimators, SIV-QR and IV-2SLS, use population and electricity
consumption as instrumental data, their coefficients have not been calculated. In this regard, we can only compare
the findings on FDI and per capita GDP with those in the literature.

From the GDP perspective; Bakhsh et al. (2017) investigated the effects of GDP on Co2 for Pakistan using 3SLS
in terms of technical and composition effects. Their findings showed that GDP has an increasing effect on Co2
and reductions in GDP have a very limited effect on Co2. Behera & Dash’s (2017) findings on the positive effects
of GDP on high and middle-income countries, and Khan & Oztiirk's (2020) findings on the effects of GDP for 17
Asian Countries are consistent with our findings. On the other hand, the findings of Chang and Li (2018), Kogak
& Sarkgiinesi (2018), Keho (2015), and Tang &Tan (2015), among the studies examining relationships in the
context of the EKC model, show an inverse U-shaped relationship. Among these, only Chang and Li (2018) used
a nonlinear method. Our findings, which are the bootstrap simultaneous quantile regressions, show that GDP
draws an inverse U-shaped curve, but no coefficient that changes over time is negative. Accordingly, differing
from the others, our findings show that the polluting effects of GDP decrease only in higher quantiles. In addition
to, Mohsin et al. (2022) prove that short- and long-run effects differ regarding the GDP effect for developing
countries.

From the FDI perspective; Bakhsh et al. (2017), Behera & Dash (2017), Sapkota & Bastola (2017), Chang & Li
(2018), Kogak & Sarkgiinesi (2018), and Salahuddin et al. (2018), Muhammad & Khan (2019), Esendoh et al.
(2020), Khan & Oztiirk (2020), Aslan et al. (2021)’s findings showed the enhancing effects of FDI on Co2 unlike
to ours. Essondoh et al. (2020) found that GDP and FDI an increased effect on Co2 for low-income countries and
Balsalobre-Lorente et al. (2022) showed that FDI has increase effect on Co2. Their ECK findings are inverse U
shape relationship with GDP and GDP square and Co2. However, the effects of FDI can change over time.

Our study differs from these studies in terms of the methods used. Most of these studies used methods that could
capture only the long-term or both the short- and long-term effects of FDI on Co2. However, our estimator is a
quantile. Standard regressions which are the methods used in the studies above are often used to estimate the mean
or expected values. However, quantile regression focuses on predicting certain percentages (quantiles) of a target
variable. That is, the regression coefficients are calculated by focusing on the distribution in certain percentiles.
This allowed us to understand the general trend as well as the changes in certain segments by examining the
effects of the variables in the dataset at different percentages.

On the other hand, our findings are consistent with the findings of Keho (2015), Tang & Tan (2015), Behera &
Dash (2017). Behera & Dash (2017) divide countries into income levels. Awan (2022) investigated the effects of
FDI for ten emerging countries with panel moment quantile and the findings are compatible with ours in terms of
FDI, but the author may have misinterpreted the plot of moment quantile for GDP. This is because all the moment
quantile coefficients for GDP are positive. Although the findings are consistent with the general consensus for
developing countries, the effects vary over time or effects that vary in different quantiles. The reason for this may
be that some study models used are nonlinear or quantile estimators based on the EKC, which may affect the
findings. Second, different findings may depend on the choice of variables, because there is no consistency in the
literature regarding the representation of FDI.

5. CONCLUSION

While increasing environmental awareness in developed countries affects the location or amount of production
geographically, the relatively weak environmental policies of developing countries attract pollution from other
countries as well as domestically produced pollution. The realization of this process with foreign direct investment
flows is expressed by the pollution haven hypothesis.
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The pollution haven hypothesis refers to the evasion of environmental standards by shifting production activities
to countries subject to less regulation and control due to the increase in the costs of economic activities in countries
with stricter environmental regulations. Costs of clean production, in particular, force the production forces of the
EU and developed countries to migrate in the context of net zero greenhouse gas emission targets in the fight
against the climate crisis. The risk of the industry moving to less-regulated regions is possible due to strict
environmental regulations in developed countries. Developing countries offer good opportunities for substitution
with low environmental costs but high or at least productivity in the region of capital migration. For developing
countries, this process means that foreign exchange inflows, employment increases, and technology transfers may
be seen as opportunities, but their returns may not always be as expected.

This study investigated the effects of foreign direct investment flows and economic growth on carbon emissions
based on 1992-2020 annual data for the five emerging economies (Brazil, Russia, India, China, and South Africa
(BRICS)). Population density and electricity consumption were used as the instrumental variables in the novel
panel smooth quantile regression. As a research method, we used the instrumental variables smooth quantile
regression method, which is a novel method in panel econometrics. Our findings indicate the negative effects of
FDI flows on Co2 in low quantiles and the positive effects of economic growth. We robust these findings using
the instrumental variables of the two-stage least squares estimation, and confirm that our choice of operational
variables is correct.

We cross-checked our findings using a different quantile estimator that does not consider exogeneity.
Simultaneous quantile regression findings show that FDI has an increased effect in low quantiles, but this effect
turns positive, similar to the instrumental smooth quantile findings. These findings show that in BRICS countries,
the pollution haven hypothesis is valid in the low quantile. In addition, the findings imply that possibility
emphasizes the reducing effects of investments in technology on pollution. In other words, technological effect in
which direct foreign investment flows reduce pollution in the high quantile.

Based on our findings, we make two recommendations: one for policymakers and one for researchers.
Policymakers should focus on long-term environmental policies rather than short-term growth plans. Second, our
simultaneous quantile regression plot findings show a threshold value. Researchers may focus on this threshold
value using threshold methods that consider nonparametric and nonlinear relationships between the variables.

Developing countries with direct foreign investment inflows must pay attention to the quality of foreign direct
investment to increase their development by bringing in foreign investment. High-technology investments may
have positive effects on development and the environment. However, it should be noted that the climate crisis is
not a regional but a global phenomenon, not only for those who receive capital migration but also for those who
provide capital migration. Finally, border carbon trading, a market-based approach to combating climate crises,
may be strengthened and expanded to reduce the effectiveness of the pollution haven hypothesis. Achieving the
2030 global warming target and 2050 net zero greenhouse gas emission target is extremely important in the fight
against climate crises.
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