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Abstract

Sustainable development helps countries grow by giving importance to environmental,
social, and governance factors. Therefore, sustainable development is essential for improv-
ing the well-being of societies and protecting our natural resources for the long term. This
study focuses on the improvement of policy recommendations for achieving sustainable
development. To this end, this research examines the impact of globalization, financial
development, and capital formation on sustainable development in Tiirkiye for the period
1972-2022. The study employs the unit root, cointegration, and causality tests. The findings
reveal that globalization, banking sector development, and fixed capital formation are
cointegrated with environmental sustainability, namely the load capacity factor. In the
short term, load capacity factor and globalization are the cause of each other. Also, an
asymmetric relationship is determined between globalization and fixed capital formation
and load capacity factor. However, the impact of globalization and fixed capital formation
on environmental sustainability is distorting. The outcomes of this study implied that the
policymaker should make appropriate policies regarding the improved about Tiirkiye’s
environmental quality and sustainable development.

Keywords: environmental sustainability; financial globalization; bank credits; fixed capital
formation; symmetry and asymmetry relation

1. Introduction

The fact that emissions, which are the source of environmental pollution, cannot be
reduced to the desired extent despite increasing awareness and struggles against global
warming and environmental disruption indicates that environmental and climate issues
will continue to be among the most important problems of the century we are in (Xu et al.,
2022). The 2024 progress report on the Sustainable Development Goals (SDGs) reveals
that we are still far from achieving the goals set globally. The report lists the COVID-19
pandemic, international trade and political tensions, economic and financial instability, and
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the growing impacts of climate change, which have emerged since 2015, when the 17 SDGs
were set, among the main threats to the achievement of these goals (Progress towards the
Sustainable Development Goals, 2024). The increasing need for energy in parallel with
economic growth across the world leads to the continued consumption of conventional
energy resources that are more easily accessible at lower costs. Various studies show
that fossil fuels have an important share in meeting the energy demand created by rapid
growth, especially in developing countries (Apergis & Payne, 2011; Y. Khan & Hassan, 2024).
Obtaining energy from non-renewable sources, which is the driving force of development,
has detrimental consequences on ecosystem and human health by causing biodiversity
depletion, water stress and global emissions (Du et al., 2024).

It is certain that economic growth is an indispensable goal for achieving better living
standards. Diversified needs and demand, along with developing technology, transporta-
tion and communication facilities, also trigger this growth. However, it is also stated that
industrialization and economic growth put significant pressure on the environment (Pata
& Isik, 2021). It is observed that environmental degradation starts to emerge especially
at the initial phase of economic development (Apergis et al., 2021). Nevertheless, further
economic growth may reverse environmental degradation by allowing the replacement
of environmentally harmful technologies with new ones (Saboori et al., 2012). What is
important here is to establish ecological sustainability by ensuring that economic devel-
opment, resources and the ecological environment are harmoniously coordinated (Zhang
et al.,, 2025). Xu et al. (2022) emphasize that it is important to discuss the position of
globalization vis-a-vis environmental concerns in promoting economic growth. Ecological
footprint (EF) is among the most comprehensive indicators used to measure environmental
degradation (Galli et al., 2020). EF quantifies the amount of the self-renewal capacity of
biosphere required by a specific activity (Caetano et al., 2025) and enables for a direct
association of socioeconomic progress with ecosystem resources (Jiang et al., 2025). It is
also widely used in empirical studies. However, it has been argued that EF is insufficient
for measuring environmental sustainability, arguing that it does not adequately capture
the full impact of humans on the environment, particularly on the regeneration capacity
of ecosystem and ability to produce sustainable resources (Duran & Saqib, 2024). At this
point, the load capacity factor (LCF) is proposed as a more inclusive and holistic indicator
(Siche et al., 2010). This metric, which takes into account biocapacity as well as ecological
footprint, measures the supply and demand aspects of nature together (Du et al., 2024).
Thus, the capacity of nature to regenerate the loss caused by human demand on nature is
calculated (Rees & Wackernagel, 2023). One of the key benefits of using the LCF variable
in sustainability-focused studies is its ability to reveal whether the ecological footprint
caused by economic and financial development exceeds nature’s capacity for renewal.
This is considered to provide a suitable indicator for analyzing the impact of financial
development and investment-based growth processes on sustainability. In this respect, LCF
is regarded to be superior to emission-based indicators.

Ritchie et al. (2023) state that the most important cause of climate change today
is human-induced greenhouse gas emissions; on the other hand, they point out that
various countries have been able to grow by reducing their CO, emissions in response
to the increase on a global scale. It is noteworthy that greenhouse gas emissions are on a
downward trend in many European countries. However, Tiirkiye is one of the countries
that have not been able to accompany this transformation and is following a similar trend
with Asian countries led by China and India. As of December 2024, 59.8% of total installed
capacity is derived from renewable sources (Republic of Tiirkiye Ministry of Energy and
Natural Resources, 2024), but this is not enough to reduce GHG production. Data from
the Turkish Statistical Institute (TUIK) indicate that more than 70% of total greenhouse
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gas emissions come from energy (TUIK, 2024). Considering its young population and
population growth rate, as well as its industrialization policies and growth potential, it can
be predicted that the increase in production capacity and the need for energy will continue.
These developments bring Tiirkiye, like other developing countries, to a point worthy of
research in terms of the nexus between globalization and sustainable environment.

Economic globalization and financial development are closely linked to environmental
sustainability through multiple structural and technological channels. Financial develop-
ment may increase environmental pressure by expanding economic activity and resource
use, while also supporting environmental improvement by facilitating green investment
and technological upgrading (Altintas et al., 2024a). Similarly, globalization can intensify
production scale but also contribute to environmental quality improvements through the
diffusion of cleaner technologies and enhanced efficiency (Altintas et al., 2024b). The litera-
ture further shows that these effects are often indirect and operate through mechanisms
such as technological innovation and institutional quality (Zhao et al., 2023; Adebayo et al.,
2024, 2025). Overall, the relationship is complex, context-dependent, and may vary across
countries and development stages.

This study is based on globalization, banking sector development, and fixed capital
formation which are among the important channels that feed economic growth. However,
the environmental impacts caused by greenhouse gas emissions during the generation of en-
ergy needed for development should not be ignored. In order to reveal these relationships,
the interaction of LCF with globalization and financial development is the subject of the
analysis. Thus, it is intended to provide a perspective on the sustainability of development
efforts. When approached from a conceptual framework, financial development, globaliza-
tion, and capital formation are expected to impact environmental sustainability through
various channels. Firstly, financial deepening and the development of the banking sector
can encourage investment, thereby supporting increased production and growth. However,
with the growing need for energy, increased environmental pressure and disruption to the
ecological balance may occur. On the other hand, with the development of the financial
system, it may be possible to develop financial instruments that facilitate access to clean
energy sources and increase resource efficiency. This could support ecological sustainability.
The mechanism by which globalization affects the environment can be realized through
the scale effect. Increased exports can expand industrial production, thereby increasing
energy demand and, in the case of a fossil fuel-based production structure, triggering envi-
ronmental degradation. Of course, there are also mechanisms through which globalization
can contribute to improving ecological balance. In particular, technology transfer focused
on clean technologies can reduce environmental pressures.

In line with this purpose, firstly, studies examining the relationships among global-
ization, banking sector development and fixed capital formation representing financial
development with the LCF representing sustainable development are reviewed. Then,
the data and methodology are introduced. Next, analysis results and their interpreta-
tion are presented. In the last part of the study, the findings are discussed and policy
recommendations are made. No prior research has, to our knowledge, investigated the
association between financial variables and LCF as an indicator of sustainable development
for Tiirkiye, using symmetric and asymmetric time series methods. Sustainable develop-
ment is the combination of economic development with improvements in environmental
and social areas. Sustainable development not only helps countries to grow economically
in an environmentally and socially compatible manner but also leads to the conservation of
important natural resources for future generations. Given this importance, this research
is expected to contribute to the literature by analyzing the asymmetric effect of financial
development, banking sector development and investments on sustainable development
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in Tiirkiye. In addition, the study is expected to reveal the potential relationships between
these variables and accordingly contribute to taking the necessary measures for a sus-
tainable development. Given that the effects of financial and global developments on the
environment may be spread over time, it is necessary to distinguish between the effects of
temporary shocks and permanent structural changes. Therefore, the impact of temporary
situations such as sudden credit developments, financial shocks, and fluctuations in foreign
trade has been attempted to be captured through short-term analyses. On the other hand,
since the effects of permanent investments, transformations in production technology,
and structural changes in the financial system will emerge in the long term, meaningful
relationships in terms of structure and sustainability have been investigated through long-
term analyses. The findings revealed the existence of long-term relationships between
globalization, fixed capital formation and banking sector development and environmental
sustainability. In the short term, globalization and environmental sustainability interact.
The findings provide important economic implications and allow policy recommendations
to be developed accordingly.

The study consists of five sections in total. After the introduction, the current literature
is reviewed. Then, the third section introduces the data, model, and methodology. The
fourth section discusses and compares the empirical findings with the existing literature.
In the last section, a brief conclusion is followed by policy implications, and includes some
suggestions for future studies.

2. Review of Literature

This section presents the studies that examine the relationship between the LCF, which
is considered as an indicator of environmental sustainability within the scope of the study,
and financial globalization (GLO), banking sector development (BSD) and fixed capital
formation (FIX), respectively.

When the literature is evaluated in terms of financial globalization and the LCE, which
is an indicator of environmental sustainability, there are different opinions on whether
there is a positive or negative relationship between the two variables. Looking at the
studies that find a positive relationship between financial globalization and LCF; Xu et al.
(2022) in Brazil; Akadiri et al. (2022) in India; Raihan et al. (2023) in Mexico; Adebayo
et al. (2024) in Germany; Islam et al. (2024) in the top 10 nuclear energy consuming
economies including the United States, China, Russia, Canada, France, Spain, South Korea,
Ukraine, Germany and Sweden; Adebayo et al. (2024) in the United States; Jin et al.
(2024) in Germany, they found that as the level of financial globalization increases, the
LCF will increase; in other words, environmental quality will increase and ecological
damage will decrease. In addition, Awosusi et al. (2022) found that in South Africa,
globalization helps improve environmental sustainability by increasing LCF; Du et al. (2024)
found that in 6 ASEAN countries, namely Indonesia, Singapore, Malaysia, Philippines,
Thailand and Vietnam, social globalization has a positive impact on the level of LCF and
these indicators have the potential to affect environmental quality in the long term; Ben-
Salha and Zmami (2024) found that economic globalization has detrimental effects on
the environment in 14 MENA countries; Simsek et al. (2025) found that globalization
in E-7 countries are very important factors in reducing environmental destruction and
enhancing environmental quality; Raihan et al. (2025) found that globalization in Thailand
has a positive impact on LCF in both short and long term. According to the findings of
these studies highlighting the positive relationship between financial globalization and
the capacity factor, as financial globalization increases, financial markets deepen, access
to clean technology becomes easier, access to low-interest green loans becomes easier,
the number of foreign investments that enable more efficient and lower-emission energy
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use increases, and ultimately these developments lead to the efficient use of resources, a
reduction in environmental degradation, and an increase in the load capacity factor. When
the studies finding a negative relationship between financial globalization and the LCF
are examined, Ibrahim et al. (2024) in the United States of America; Liu et al. (2024) in
G-20 countries; and Akhter et al. (2024) in the United States of America revealed that
as the level of financial globalization increases, the LCF will decrease or environmental
degradation will increase. In addition, Agila et al. (2022) found that trade globalization
decreases the LCF in South Korea; Pata et al. (2023) found that globalization has a negative
impact on LCF in the long term in 11 LAC countries, thus reducing environmental quality;
and Jahanger et al. (2024) concluded that globalization is negative and significant in
reducing LCF in 10 SDG countries. According to the results obtained from these studies
highlighting the negative relationship between financial globalization and the load capacity
factor; as financial globalization increases, clean technology investments increase; however,
if production growth exceeds green investment growth, environmental regulations and
control mechanisms become insufficient, and if environmental standards are relaxed in
order to attract more foreign investment, dirty capital inflows increase, leading to increased
environmental degradation and a decrease in the load capacity factor.

In terms of banking sector development and LCF, there are different studies suggesting
a positive or negative relationship between the related variables. X. Wang et al. (2023)
in Germany; Prempeh et al. (2023) in 11 ECOWAS countries; Altintas et al. (2024a) in
Malaysia; Pang et al. (2024) in the United States of America argued that as the banking
sector develops, the LCF increases; in other words, environmental sustainability and
environmental quality improve. In addition, Tekbas (2024) in Ttirkiye found that the
development of the banking sector has a negative and decreasing effect on CO, emissions
and thus contributes positively to environmental sustainability. According to these studies
emphasizing the positive relationship, as the banking sector develops, access to financing
that will facilitate companies’ transition to sustainability becomes easier in the longer term
and at lower interest rates, and the more efficient use of green, social, and sustainable loans
is ensured. Environmental risks are managed and priced more effectively by banks, and
ultimately these developments lead to environmental improvements and an increase in the
load capacity factor. Contrary to these studies; Altintas et al. (2024b) concluded in their
study in Sudan that as the banking sector develops, the LCF decreases and environmental
sustainability worsens. Similarly to these results, Samour et al. (2022) found that the
development of the banking sector in South Africa has a negative impact on environmental
quality through GDP and energy factors; Radulescu et al. (2022) found that banking
development in OECD countries reduces ecological sustainability; Mehmood (2023) found
that the development of the banking sector in N-11 countries, represented by excess lending
from banks to the private sector, increases CO; emissions through economic growth and
energy consumption and harms environmental sustainability. In addition, Yang et al.
(2023); Al Shiam et al. (2024) in BRICS countries; Ali et al. (2024) in France; financial
development; and Zhao et al. (2023) concluded that significant and positive increases in
stock market development in BRICS-T countries reduce the level of LCF and negatively
affect environmental and ecological quality and harm environmental sustainability.

In terms of fixed investments and LCE, W. Wang et al. (2013) argue that as firms
focus on sustainability, the need to invest in new technologies with lower carbon footprint
and/or energy consumption has led firms to adjust their production or distribution capacity
levels. When we look at the studies examining the association between fixed investments
and LCF, it is seen that the studies examining the nexus between fixed investments and
LCF are quite limited and the studies are mostly focused on the relationship between
foreign direct investments and LCF. In this context, Latif and Faridi (2023) found that FDI
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and environmental quality (LCF) exhibit statistically significant long-term cointegration
relationships in 48 Asian economies; Soto and Edeh (2024) in Spain; Ganda (2024) in
37 Sub-Saharan African (SSA) countries; Sarabdeen et al. (2024) in 112 selected countries;
and Adebayo et al. (2025) in the United States found that FDI has a significant negative
impact on the LCF and negatively affects ecological quality in both the short and long term.
According to these studies, which argue that the environmental carrying capacity factor
will decrease as the banking sector develops, it becomes easier for companies to use credit.
If the volume of credit increases excessively, consumption will increase excessively, which
will lead to the rapid depletion of natural resources, waste, and an increase in emission
rates and environmental risks, causing the carrying capacity factor to decrease. In addition,
Kartal et al. (2023) found that renewable energy R&D investments in Japan support the
environment, but nuclear energy R&D investments have no impact on the environment;
Caglar et al. (2024) found that with regard to renewable energy R&D investments in
Ttirkiye; Yildirim et al. (2024) found that with regard to foreign capital investments in BRICS
countries; Fatima et al. (2024) found that green investment in G11 countries positively and
significantly affects LCF and improves environmental quality; and Ayad et al. (2024) found
that FDI-LCF nexus in 16 Middle East and North African countries exhibits an inverted
U-shape. Considering the literature examining the relationship between fixed investments
and the carrying capacity factor, no clear framework has been established. In other words,
it has been interpreted that as fixed investments increase and production capacity rises,
natural resources may be overconsumed, accelerating environmental degradation and
reducing the carrying capacity factor. From another perspective, if fixed investments are
made in waste and energy efficiency, environmental regulation, and energy technology,
these developments will lead to a reduction in environmental degradation.

3. Data and Methodology

In this section, the data used in the study are introduced, basic information on the
type and sources of the data and the econometric methods applied are given. The first
aim of this research is to examine whether financial developments have an impact on
sustainable environment. The other objective of the research is to examine the existence
of long-term and short-term causality between financial developments and sustainable
environment through time series analysis. In the research, the associations between the
variables are tested using annual data for the period 1972-2022 for Tiirkiye. Since the last
data announced at the time of the study belonged to 2022, the last period was determined
in this way. Data on variables are obtained from secondary data sources. In addition,
except for the LCF, all other values have been logarithmically transformed to overcome the
problem of heteroscedasticity in the analyses.

The definitions and abbreviations of the variables and data sources shown in Table 1.

Table 1. Definition of variables.

Variable Symbol Measurement Source
Load capacity factor LCF Blocapaaty/ecologlcal footprint, GEN (2024)
per capita
. Domestic credit to private sector by banks
Banking sector development BSD (% of GDP) WDI (2024)
Financial Globalization GLO Index Dreher (2006)
. . . Gross fixed capital formation
Fixed Capital Formation FIX (% of GDP) WDI (2024)

Source: Created by the authors.
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In the research, the LCE, which represents the sustainable environment and is a
variable that has been widely used in the literature recently, has been preferred (Adebayo
et al., 2025). The use of carbon emissions in examining environmental sustainability leads
to the consideration of the supply side of nature (Guneysu, 2023). However, the LCF
allows both the supply (biocapacity) and demand (ecological footprint) sides of nature
to be considered in the examination of environmental sustainability and allows a more
comprehensive evaluation of environmental sustainability (Siche et al., 2010). Therefore, the
LCF representing sustainable environment is preferred in many empirical studies (Adebayo
et al., 2025; Erdas et al., 2025; Altintas et al., 2024a; Ozkan et al., 2024; Guloglu et al., 2023;
Latif & Faridi, 2023; Xu et al., 2022). Financial globalization index (Ulucak et al., 2020; Xu
etal., 2022; Jin et al., 2024; Catik et al., 2024), banking sector development (Erdas et al., 2025;
Altintas et al., 2024b; Prempeh et al., 2023; Xu et al., 2022; Bayar et al., 2022), fixed capital
formation (Aydin et al., 2023; Jin et al., 2024) are preferred in many empirical studies. The
variables subject to analysis have been chosen based on these studies.

A three-stage process was followed to explore the association between banking sector
development, financial globalization, fixed capital formation and LCEF. First, a unit root
test was conducted to investigate whether the variables contain unit roots. After the unit
root test, cointegration tests were conducted to determine whether there is a long-term
relationship between the variables. In the last stage, symmetric and asymmetric causality
tests were applied to investigate the direction of short-term causality relations between
variables. The stationarity of the variables is tested by Carrion-i-Silvestre et al. (2009)"
unit root test with multiple structural breaks. The presence of a long-term relationship
between the variables is investigated with Maki (2012)?, Carrion-i-Silvestre and Sanso
(2006)* and Hatemi-J (2008)* cointegration tests with breaks. The short-term causality
analysis between the variables was conducted in two stages. In the first stage, symmetric
causality relationships between variables were investigated using single and cumulative
Fourier Approximation Granger and Toda—Yamamoto causality tests based on the bootstrap
technique. For this purpose, Enders and Jones (2016)” and Gormus et al. (2018)° symmetric
causality tests were utilized. However, in the Granger and Toda—Yamamoto symmetric
causality tests used in the analysis of variables, the effects of positive and negative shocks
are considered to be the same. In these tests, the direction and magnitude of shocks are
assumed to have the same effect on causality between variables. However, there are many
studies showing that the effects of positive and negative shocks are different from each
other. Therefore, in the second stage, the asymmetric causality test based on the bootstrap
technique introduced by Hatemi-J (2012)” was applied to reveal the negative and positive
shocks between the variables. The analyses in the study were carried out using Gauss 24.0
package program.

The descriptive statistics of financial globalization, banking sector development, fixed
capital formation and LCF for Tiirkiye are provided in Table 2.

Table 2 shows that the mean and median values of the LCF are well below 1. It is
understood that the highest value that the variable can reach is approximately 1.2, but it
decreased to 0.435 in the relevant period. The GLO has a maximum value of 50.45 and a
minimum value of 6.45, which are significant differences. The average value is 32.16. These
differences reveal the variability in the country’s level of globalization and are affected
by fluctuations in economic, social and political integration. The BSD has a maximum
value of 75.2 and a minimum value of 13.6. The average is 30.9. The difference between
the values of private sector loans, which represent the development of the banking sector,
points to the fluctuations in the growth and financialization of the Turkish economy in the
relevant period. As for the FIX, the mean value is 22.63, the maximum value is 29.86 and the
minimum value is 14.39. The mean value above 20 indicates that Tiirkiye has a high growth
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rate, the maximum value of 29.86 indicates that this growth has accelerated significantly
in certain periods, but the minimum value of 14.39 indicates a low growth rate. A low
standard deviation indicates a more stable situation in the context of this indicator. The
standard deviation, which is an indicator of volatility, shows that the BSD has the highest
value compared to the average. This indicates that there were significant fluctuations in
the amount of loans to the private sector in the analyzed period. Such volatility in credits
is an understandable result in the analysis period, which includes periods of expansion,
contraction, opening up and even crises and pandemics, and in which structural breaks
are quite high. The acceleration in credit growth following the crises in 2000 and 2001 is
particularly effective here. FIX, on the other hand, seems to have relatively low volatility.
LCF and GLO variables, on the other hand, have a similar level of volatility compared to
their averages.

Table 2. Descriptive analysis of the variables.

LCF GLO BSD FIX
Mean 0.729272 32.16174 30.89225 22.63506
Median 0.667009 36.30610 20.58151 23.68957
Maximum 1.199399 50.45693 75.17664 29.85714
Minimum 0.435431 6.447797 13.58838 14.39553
Std. Dev. 0.231519 12.87297 20.52123 5.106420
Skewness 0.372010 —0.565989 1.156702 —0.276230
Kurtosis 1.860254 2.100174 2.664663 1.652862
Jarque-Bera 3.936749 4.443505 11.61161 4.504984
Probability 0.139684 0.108419 0.003010 0.105137
Observations 51 51 51 51

Source: Own calculation.

The graphical representation of the variables over the years is presented in Figure 1.

LCF GLO
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BSD FIX
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Figure 1. Time-series plots of the selected variables. Source: Created by the authors. Note: The x-axis
represents the period from 1975 to 2020.

As seen in Figure 1, the LCF in Tiirkiye was approximately 1.4 in 1972, approaching
0.4 in the last quarter of 2022. The LCF, which is an indicator of environmental sustainability
in Tiirkiye, has a decreasing trend between 1972 and 2022. This situation is due to the
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fact that biocapacity has decreased more than the ecological footprint over the years; in
other words, it can be said that the demand side of nature has increased faster than the
supply side. The LCF is measured as biocapacity/ecological footprint. LCF is measured
as biocapacity/ecological footprint. A load capacity lower than 1 means that the existing
environmental condition is non-sustainable, while a load capacity higher than 1 means that
the system is sustainable (Siche et al., 2010; Pata et al., 2021). As can be seen in Figure 1, the
LCFin Ttirkiye fell below 1 after 1983. The fact that the ecological footprint was greater than
the biocapacity after 1983 indicates that environmental sustainability was not achieved. As
a result, it shows that there has been an increasing environmental degradation in Ttirkiye
after 1983. Financial globalization has shown an upward trend between 1972 and 2022.
Today, the increase in foreign capital inflow, the increase in portfolio investments and the
growth of international trade as a result of technological developments are thought to
have an effect on this increase. The development of the banking sector generally exhibits
an upward trend. When we look at the development of the banking sector, it followed a
horizontal course between 1972 and 2003, while it showed an upward trend after 2003. The
strengthening of the banking sector and the provision of capital adequacy ratios have been
the most fundamental factors in this trend. When we look at FIX, although an upward trend
is generally seen, structural breaks are seen in both downward and upward directions.
Although a decline was observed in FIX in the following years, it followed a normal course
after 1994. It can be said that the downward breaks in fixed capital formation are due
to the economic crises and systematic risks. The most striking situation is that while all
the indicators related to economic growth and globalization are upward, environmental
sustainability is gradually declining. It would be appropriate to use cointegration and
causality tests to analyze the relationship between these trends presented with graphics.

4. Results and Discussion

In this section, the findings of the unit root test to test whether the variables contain a
unit root, the findings of the cointegration tests to test the existence of long-term relation-
ships between variables, and the results and interpretations of the causality tests to reveal
the existence of short-term relationships are included.

Before analysis of long- and short-term relationships between variables, unit root tests
were performed to determine whether the variables contained a unit root. In order to
determine the stationarity of the variables, the Carrion-i-Silvestre et al. (2009) structural
break unit root test was used for the constant term and trend model and the Carrion-i-
Silvestre et al. (2009) results are given in Table 3.

The results of structural break unit root test indicate that all variables are not stationary
in level values and contain unit roots at 1% and 5% confidence levels for the model with
constant and trend in all test statistics. As a result, it was determined that all variables con-
tain unit roots in level values and that they are stationary when the first difference is taken.
After determining that the variables are not stationary in level values, i.e., they contain unit
roots, analyses were applied to determine the long- and short-term relationships between
the variables. As can be seen in the Carrion-i-Silvestre et al. (2009) test results, significant
structural breaks occurred on the variables as of different dates. For this reason, the Maki
(2012) test, which allows structural breaks, was used in our study, and the results were
tried to be confirmed with the Carrion-i-Silvestre and Sanso (2006) and Hatemi-J (2008)
break cointegration tests.

Diagnostic tests were performed between selected variables before proceeding to
the cointegration and causality tests. The consistency conditions/diagnostic tests (au-
tocorrelation, heteroskedasticity, AR Characteristic, and normality test) required for the
cointegration and causality test are ensured in the analysis. Also, VIF values of the vari-
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ables were below the value of 3.20 (values ranged from 1.73 to 3.19) which indicates that
multicollinearity was not an issue.

The cointegration test results applied to the first-degree stationary variables LCE, GLO,
BSD and FIX are given in Table 4. According to the Maki (2012) test result, there is a long-
term relationship at a significance level of 1% between LCF and GLO, LCF and BSD and
LCF and FIX. According to the OLS and DOLS test statistics of the Carrion-i-Silvestre and
Sanso (2006) test, a long-term relationship at a significance level of 1% was detected between
LCF and GLO and LCF and FIX. However, no long-term relationship was found between
LCF and BSD. According to the ADF and Z; test statistics of the Hatemi-J (2008) test, a
long-term relationship at a significance level of 1% was detected between LCF and GLO
and 10% was detected between LCF and BSD. However, when the Z, test statistic is taken
into consideration, the Hy hypothesis that there is no cointegration between the variables is
accepted. When the size and power properties of this test are examined, the Z; test statistic
has the best power and size properties (Gregory & Hansen, 1996). Therefore, according to
the Z; test statistic, it can be concluded that there is a long-term cointegration relationship
between LCF and GLO and LCF and BSD. Thus, the LCF-GLO cointegration relationship
determined by Maki (2012) is supported by all tests, the LCF-FIX cointegration relationship
is supported by the Carrion-i-Silvestre and Sanso (2006) test and the LCF-BSD cointegration
relationship is supported by the Hatemi-] (2008) test. When all cointegration test results are
taken into consideration; the Hy hypothesis that there is at least one cointegration for LCF
and GLO, BSD and FIX at different confidence levels is rejected. When the significant break
dates in all cointegration tests are examined, they differ. Depending on the differences in
structural break dates, it can be said that structural breaks depend on developments in the
Turkish economy.

When the graphs in Figure 1 are examined, it is understood that the long-term relation-
ship between LCF and GLO is negative. In this case, the effects such as industrialization,
unconscious and uncontrolled consumption of natural resources, and dependence on fossil
fuels that occur together with globalization result in the renewal rate of nature not being
sufficient to compensate for environmental damage, i.e., a decrease in LCF. The relationship
between GLO and LCF varies according to the countries examined. Agila et al. (2022),
Pata et al. (2023), Ibrahim et al. (2024), Liu et al. (2024), Akhter et al. (2024), and Jahanger
et al. (2024) can be given as examples of studies that found negative relationships between
LCF-GLO similar to this study.

It is also seen that the long-term relationship between LCF and BSD is significant. It is
understood that there is a cointegration relationship between the ratio of loans given to the
private sector to GDP and environmental sustainability. It is observed in the graphs that LCF
decreased, while BSD increased rapidly especially after 2003. It is thought that the increase
in BSD is a result of the positive impact of the restructuring programs carried out after the
2000-2001 crises on the development of the banking sector. The fact that the increase in
loans given to the private sector is accompanied by the decrease in LCF raises suspicions
that these loans are used by the private sector without considering environmental impacts
and that the necessary precautions are not taken. Examples of studies that obtained similar
findings include Samour et al. (2022), Radulescu et al. (2022), Mehmood (2023), Yang et al.
(2023), Zhao et al. (2023), Altintas et al. (2024a), Al Shiam et al. (2024), and Ali et al. (2024).
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Table 3. The results of unit root test.

Carrion-i-Silvestre et al. (2009)

Break in Level and Trend
Test LCF GLO BSD FIX
Critical Values Critical Values Critical Values Critical Values
Stat. %1 0/05 OA)]O Stat. %1 0/05 o/010 Stat. %1 0/05 0/010 Stat. %1 %5 0/010
PT 12.113 5.762 7.648 8.936 8.614 4.966 6.720 7.899 11.629 5.830 7.731 9.003 12.988 5.708 7.589 8.860
MPT 10.546 5.762 7.648 8.936 8.350 4.966 6.720 7.899 12.076 5.830 7.731 9.003 13.162 5.708 7.589 8.860
ADF —4732 —4354 3823 3544 5531 —4416 —3801 —3544 —4.044 —4328 —-3815 3537 3625 —4291 3773 —3.497
ZA —30.925 —38.255 —29.530 —25.430 -—-37.862 —39.594 —29.272 —25496 —24.656 —37.717 —29.342 —25.250 —20.709 —36.966 —28.655 —24.673
MZA —21.253 —38.255 —29.530 —25.430 -—23.430 —39.594 —29.272 —25496 —18577 —-37.717 —29.342 —-25250 —16.311 —36.966 —28.655 —24.673
MSB 0.153 0.114 0.129 0.139 0.146 0.114 0.132 0.141 0.164 0.114 0.132 0.141 0.175 0.114 0.132 0.141
MZT —3.252 —4.354 —3.823 —3544 —3.423 —4416 —3.801 —3.544 —-3.047 —4328 —-3.815 3537 —-2856 —4291 3773 —3.497
Estimated Break Dates Estimated Break Dates Estimated Break Dates Estimated Break Dates
1977, 2000 1989, 2001 1977, 2004 1997, 2006
Source: Own calculation from Gauss 24.0.
Table 4. The results of cointegration test.
Cointegration Tests
. . . . Carrion-i-Silvestre and Sanso (2006) . . .
Variables Maki (2012)—Level Shift with Trend Level Shift with Trend Hatemi-] (2008)—Regime Shift
Test Critical Values Test Critical Values Test Critical Values
Maki %1 %5 %10 %1 %5 %10 %1 %5 %10
LCF-GLO —7.049 *** —5.833 —5.373 —5.106 OLS *** 0.051 0.154 0.103 0.083 ADEF/Z; *** —7.001 —6.503 —6.015 —5.653
DOLS *** 0.032 0.154 0.103 0.083 Za* —59.705 —90.704 —76.003 —52.232
Estimated Break Dates Estimated Break Dates Estimated Break Dates
1981, 1988, 2006 1977, 1994 2011, 2012
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Table 4. Cont.
Cointegration Tests
. . . . Carrion-i-Silvestre and Sanso (2006) . . .
Variables Maki (2012)—Level Shift with Trend Level Shift with Trend Hatemi-] (2008)—Regime Shift
Test Critical Values Test Critical Values Critical Values
Maki %1 %5 %10 %1 %5 %10 %1 %5 %10
LCE-BSD —7.345 *** —5.833 —5.373 —5.106 OLS 0.594 0.194 0.131 0.104 ADF/Z * —5.837 —6.503 —6.015 —5.653
DOLS 0.411 0.194 0.131 0.104 Za —33.598 —90.704 —76.003 —52.232
Estimated Break Dates Estimated Break Dates Estimated Break Dates
1988, 1998, 2005 1992, 1994 1981, 1990
Test Critical Values Test Critical Values Critical Values
%1 %5 %10 %1 %5 %10 %1 %5 %10
LCE—FIX —8.307 *** —5.833 —5.373 —5.106 OLS *** 0.019 0.154 0.103 0.083 ADF/Z; —4.889 —6.503 —6.015 —5.653
DOLS *** 0.019 0.154 0.103 0.083 Za —33.690 —90.704 —76.003 —52.232
Estimated Break Dates Estimated Break Dates Estimated Break Dates
1988, 1998, 2005 1977, 1994 1977, 1992

Source: Own calculations from Gauss 24.0. Note: ***, ** and * denote 1%, 5% and 10% at significance levels, respectively.
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As with other variables, a long-term relationship was observed between LCF and FIX.
The decrease in LCF is accompanied by an increasing trend in FIX. However, it should
be noted that there are quite significant negative breaks in the increasing trend in the FIX
variable. The fact that the graphs of these variables, which move together in the long
term, show a reverse movement again suggests that economic growth puts environmental
sustainability at risk. Limited by the findings obtained, it can be said that fixed capital
formation is directed towards investments that provide energy needs with fossil fuels or
lead to intensive industrial production instead of green technologies. Similar findings
were obtained by Soto and Edeh (2024), Ganda (2024), Sarabdeen et al. (2024), Adebayo
et al. (2025).

In this study, in order to analyze the dynamic relationships between the variables in a
more robust and reliable manner, the stationarity properties of the series are first examined.
In this context, the unit root test results used to determine whether the series contain a unit
root are reported in Table 3. After ensuring the stationarity condition, cointegration analysis
is conducted to investigate the existence of a long-run relationship among the variables,
and the findings are presented in Table 4 (cointegration test results). In the analysis of
causality relationships between LCF and GLO, BSD and FIX variables, among which a
long-term relationship was detected, Enders and Jones (2016) Fourier Granger causality
and Gormus et al. (2018) Fourier Toda—Yamamoto causality tests were used. Table 5 shows
the results of the single and cumulative Fourier Granger and Toda—Yamamoto causality
tests based on the bootstrap technique between the examined variables. Finally, to provide
a more detailed understanding of the direction of causality and the time-varying nature of
dynamic interactions among the variables, the Fourier-frequency Granger causality test
and the Toda—Yamamoto causality test are employed, and the results are reported in Table 5.
This methodological framework allows for a comprehensive evaluation of both short-run
and long-run relationships.

Table 5. The results of Fourier-frequency Granger and Toda—Yamamoto causality tests.

Single Fourier-Frequency Granger Causality

Single Fourier-Frequency Toda and Yamamoto Causality

Asym Boost. Asym

Boost.

Direction Wald p-Val. p-Val. Lag-Freq. Direction Wald p-Val. p-Val. Lag-Freq.
GLO =>LCF 5.664 * 0.059 0.057 2-1 GLO =>LCF 1.896 0.388 0.407 2-1
BSD => LCF 0.983 0.612 0.585 2-1 BSD => LCF 1.380 0.502 0.517 2-1
FIX => LCF 2.072 0.355 0.347 2-1 FIX => LCF 5.015 *** 0.081 0.096 2-1
LCF=>GLO  27.489** 0.000 0.000 2-1 LCF =>GLO 8.320 ** 0.016 0.029 2-1
LCF =>BSD 0.154 0.926 0.928 2-1 LCF => BSD 0.350 0.839 0.834 2-1
LCF => FIX 0.341 0.843 0.842 2-1 LCF => FIX 2.488 0.288 0.303 2-1

Cumulative Fourier-Frequency Granger Causality

Asym

Boost.

Cumulative Fourier-Frequency Toda and

Yamamoto Causality
Boost.

Asym

Direction Wald p-Val. p-Val. Lag-Freq. Direction Wald p-Val. p-Val. Lag-Freq.
GLO => LCF 2.019 0.364 0.396 2-3 GLO => LCF 7.302 ** 0.026 0.046 2-3
BSD => LCF 0.591 0.744 0.745 2-3 BSD => LCF 2.734 0.255 0.296 2-3
FIX => LCF 2.856 0.240 0.239 2-3 FIX => LCF 4.415 0.110 0.114 2-3
LCF =>GLO 0.972 0.615 0.602 2-3 LCF => GLO 18.600 * 0.000 0.000 2-3
LCF => BSD 0.216 0.898 0.890 2-3 LCF =>BSD 0.179 0.915 0.910 2-3
LCF => FIX 1.527 0.466 0.449 2-3 LCF => FIX 0.962 0.618 0.623 2-3

Source: Own calculation from Gauss 24.0. Notes: ***, ** and * denote 1%, 5% and 10% at significance levels,
respectively. The bootstrap p-values are, in each case, based on 1000 replications. The optimal lags in VAR(p)
model were determined based on Akaike Information Criteria (AIC) and Schwarz Information Criteria (SIC).

According to the results of the single Fourier-frequency Granger causality test, a
bidirectional causal relationship was detected between LCF and GLO. According to the
results of the single Fourier-frequency Toda—Yamamoto causality test, a unidirectional
causal relationship from the FIX to the LCF, a unidirectional causal relationship from the
LCF to the GLO was found. On the other hand, according to the results of the single Fourier-
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frequency Toda—Yamamoto causality test, no causal relationship was found between the
other variables. According to the results of the cumulative Fourier-frequency Toda and
Yamamoto causality test, a bidirectional causal relationship was detected only between LCF
and GLO. On the other hand, according to the results of the cumulative Fourier-frequency
Granger causality test, no causal relationship was found between LCF and BSD and FIX.
As a result, symmetric causality tests provide strong evidence that there is a bidirectional
relationship between the LCF and the GLO. Symmetric causality tests also provide evidence
that FIX is a cause of the LCFE.

In three of the four separate causality tests applied, LCF was found to be the cause of
globalization, and in two, globalization was found to be the cause of LCFE. The causality
relationship between globalization and LCF means that the increase in production and
consumption increases environmental pressure, and global trade and industrialization
accelerate the consumption of natural resources and environmental degradation. Christ-
mann and Taylor (2001) stated that even if the administrators of developing countries
intend to make regulations to protect the environment, this is not possible due to economic
and technological inadequacies. Although there are those who argue that globalization
provides the opportunity to transfer environmentally friendly technologies along with
direct investments and supports governments’ ability to protect the environment (Song
et al., 2024), the situation exhibited in developing Asian countries such as China and India,
which have become the world’s production base with foreign investments in recent years,
reveals the negative relationship between globalization and environmental indicators (Ling
et al., 2022; Kartal & Pata, 2023). The findings obtained for Tiirkiye in this study are also in
the same direction. On the other hand, the fact that LCF is the cause of globalization can be
explained through the biocapacity component of LCE. Accordingly, it is understood that
Tiirkiye’s natural resource wealth is an important factor encouraging globalization.

Granger and Toda—Yamamoto causality tests measure the relationship between two
variables by assuming that the effects of positive and negative shocks on variables are at
the same level. However, there may be asymmetric, in other words hidden, relationships
between variables. Therefore, it is necessary to investigate whether there is an asymmetric
relationship between variables. For this, it should be tested how variables respond to
positive and negative shocks. Based on this, the asymmetric causality test developed by
Hatemi-J (2012), which examines positive and negative shocks separately on causality, was
applied. Table 6 shows the results of Hatemi-] (2012) asymmetric causality test.

In the Hatemi-] (2012) test, where positive and negative shocks are considered, only
two significant relationships were found between LCF and GLO, BSD and FIX. According
to the Hatemi-J (2012) asymmetric causality test results, a one-sided asymmetric causality
relationship was found from the GLO to the LCF at a significance level of 10%. The causality
relationship in question occurs from the positive shock of the GLO to the negative shock of
the LCF. Similarly, at 5% significance level, a one-way asymmetric causality relationship
was found from the FIX to the LCFE. The causality relationship in question occurs from the
positive shock of the FIX to the negative shock of the LCF. As a result, the results of the
Hatemi-] (2012) asymmetric causality test show that there is a one-way relationship from
the positive shocks of GLO and FIX to the negative shocks of the LCF. This finding confirms
the comments and evaluations we have made so far.

These results also reveal that globalization and fixed investments negatively affect
environmental sustainability in Tiirkiye. Especially when considering its characteristic of
being a developing country, foreign trade-oriented economic growth increases environmen-
tal damage. The decrease in biocapacity as well as the increase in the ecological footprint
are the results of globalization and fixed capital formation in Ttirkiye.
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Table 6. The results of Hatemi-] (2012) asymmetric causality test.

. Critical Bootstrap Value . Critical Bootstrap Value
Null Hypothesis Test Value %l %5 %10 Null Hypothesis Test Value ol e %10
Panel A1
LCF* #> GLO* 0.127 (0.722) 11.078  5.022  3.258 GLO* #> LCF* 0.208 (0.628) 10.885 5.078 2981
LCF~ #>GLO~ 1964 (0.161) 9.734 4146 2917 GLO™ #>LCF~ 0.161 (0.688) 7.673 4.082 2.833
LCF* #£>GLO~ 0.121 (0.728) 10.611 5396  3.392 GLO* #> LCF~ 3.134 (0.077) * 8.540 4328 2.859
LCF~ #>GLO* 0.002(0.962) 8.312 4.673  3.175 GLO™ #> LCF* 1.065 (0.302) 12.004 5.024 3.013
Panel A2
LCF* #> BSD* 1.551 (0.213)  10.748 5.094 3.008 BSD* #> LCF* 1.337 (0.248) 9.120 4817 3.284
LCF~ #>BSD~  0.170(0.680) 10.025 4.948  3.348 BSD~ #> LCF~ 0.250 (0.617) 8.979 4368  3.003
LCF* #£>BSD~ 0.017 (0.895)  9.822 4914  3.119 BSD* #> LCF~ 0.014 (0.907) 11.220 4540 3.076
LCF~ #>BSD* 0211 (0.646) 11.928 5.865 3.814 BSD~ #> LCF* 0.262 (0.608) 11.516 6.146  3.861
Panel A3
LCF* #> FIX* 0.122 (0.727)  8.684 4649 2978 FIX* #> LCF* 3.235 (0.140) 15.434 5.936 3.335
LCF~ #>FIX~ 2.183(0.140) 10.278 5.084  3.575 FIX~ #>LCF~ 0.000 (0.984) 8.755 4371 3.112
LCF* #>FIX~ 0.411 (0.522)  8.909 4.693  3.285 FIX* #> LCF~ 5.616 (0.018) ** 12.286 5.133 3.544
LCF~ #> FIX* 0.705 (0.401) 8.324 4922  3.095 FIX~ #> LCF* 0.681 (0.409) 15.142 5.106 3.316

Source: Own calculations from Gauss 24.0. Notes: ***, ** and * denote 1%, 5% and 10% at significance levels,
respectively. (value) indicate asymptotic chi-square p-value. The expression x #> y means the Hy hypothesis that
x does not cause y. The optimal lags in VAR(p) model were chosen based on Hatemi-] Criterion (HJC). Additional
lags = 1. The bootstrap p-values are, in each case, based on 1000 replications.

Short-term causality tests also show that there is a bidirectional interaction between
LCF and globalization. Accordingly, while globalization creates deteriorating effects on
the environment, LCF triggers globalization. At this point, it can be said that Tiirkiye’s
diversity of natural resources, richness of agricultural and forest areas are a driving factor
in terms of opening up to foreign markets and receiving foreign investment. As a matter of
fact, asymmetric tests clearly show that increases in globalization and fixed investments
are the cause of decreases in LCFE. These findings imply that investments that increase
economic growth and production capacity have detrimental effects on the environment,
either by reducing biocapacity or increasing the ecological footprint. Building public or
private infrastructure projects and production facilities without reducing agricultural and
forest areas, emphasizing the use of renewable energy sources, energy-efficient buildings
and production facilities, and a zero-waste approach in production can reverse the negative
relationship. In addition, measures such as carbon taxes and tax advantages for green
investments can also be beneficial.

5. Conclusions

Globalization, in addition to supporting financial development, makes it possible to
achieve sustainable economic development through strengthening institutional quality
(Shahbaz et al., 2018). Tiirkiye has also initiated a financial and economic liberalization
process since the 1980s, and structural reforms and regulations initiated especially after
the crises experienced in 2000 and 2001 have accelerated Tiirkiye’s globalization process
(Ozcan et al., 2022). Tiirkiye is a country with high growth potential and attractive for
foreign investments due to its geopolitical location and rich natural resources. However,
rapid increase in population and economic growth has led to the need for more energy,
while carbon emissions have raised rapidly with urbanization and industrialization. Since
globalization, fixed capital formation and financial development are not goals that can be
abandoned, environmental technology innovation and environmental laws and related
regulations should be prominent options to dispose of their negative effects. The cointegra-
tion and causality analyses conducted show that the variables in question are related to
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LCF and that the increase in globalization, banking sector development and fixed capital
formation have a deteriorating impact on sustainable environment.

The findings confirm the long-term relationship between LCF and globalization,
banking sector development, and fixed capital formation. Thus, it is possible to say that
the impact of the relevant variables on the environment stems from permanent structural
transformations rather than temporary shocks. The strongest result obtained in the study is
the long-term relationship between LCF and GLO. This relationship is confirmed by all
three tests, which allow for different break structures.

While it is possible to say that the LCF-FIX relationship is also strong, it has been
found that this relationship weakens under regime change. This result may stem from the
fact that fixed capital investments exhibit a cumulative and continuous structure rather
than being regime-dependent. This approach may explain why the long-term relationship
was detected by the tests of Maki (2012) and Carrion-i-Silvestre and Sanso (2006) but not
captured by Hatemi-] (2008). In other words, while the LCF-FIX relationship is supported
under multiple structural breaks, it is not as pronounced under the regime change approach.

When evaluating the LCF-BSD relationship, significant results were obtained in the
Maki (2012) test, partially significant results in the Hatemi-] (2008) test, and insignificant
results in the Carrion-i-Silvestre and Sanso (2006) test. This finding indicates that the
LCF-BSD relationship is sensitive to structural breaks but that parameter stability is weak
and sensitive to banking reforms.

The structural break dates revealed by cointegration tests also provide important
insights into understanding the relationships under investigation. The period 1977-1981
corresponds to industrialization and energy transformation, the 1988-1994 period cor-
responds to the era of opening up to the outside world and financial liberalization, the
1998-2001 period corresponds to economic crises, the 2005-2006 period corresponds to
banking reform, and the 2011-2012 period corresponds to the aftermath of the global
financial crisis. Therefore, it is possible to say that cointegration relationships were shaped
alongside structural transformations.

When short-term relationships are examined, it is understood that globalization and
capital formation shape environmental sustainability. While symmetric tests reveal bidi-
rectional causality between LCF and GLO, asymmetric tests show that positive shocks on
GLO and FIX cause negative shocks on LCF. These results indicate that environmental
sustainability in Turkey is sensitive to periods of economic expansion.

In this study, it is found that globalization and the LCF as a sustainable environment
indicator move together in the long term. However, this movement is in the opposite
direction. In other words, it is seen that the pressures on the environment increase as
Ttirkiye globalizes. This relationship demonstrates that the globalization process in Tiirkiye
has primarily operated through scale effects from an environmental perspective. In other
words, as production and trade volumes increase, energy demand rises. Due to continued
dependence on fossil fuels, nature’s capacity for self-renewal becomes insufficient, and
LCF declines. The first way to eliminate the negative effects of urbanization and indus-
trialization on sustainable environment may be to prevent the transformation of forest
and agricultural areas into power plants, mining areas and tourism regions. Secondly, it is
known that Ttirkiye, which is dependent on foreign sources in the context of conventional
energy, has rich renewable energy resources. Substituting carbon-based energy use with re-
newable equivalents will reduce the country’s external dependency in energy and will also
ensure that growth and development continue without causing environmental degradation
(Raihan & Tuspekova, 2022).

One of the important issues that should be emphasized is that LCF is found to be the
cause of globalization. This finding may mean that agricultural lands and forests, which
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are the main elements in measuring biocapacity in Tiirkiye, are being opened to industrial-
ization. This situation, which is encouraged in terms of economic development, should
be discussed carefully when evaluated together with the contribution of globalization to
environmental degradation. In this context, the development of environmental protection
laws and the strengthening of their implementation are of vital importance for a sustainable
future. In addition, in regions opening up to industrialization and urbanization, it may be
suggested that environmentally friendly technologies should be prioritized, even made
mandatory, and additional taxes should be imposed, especially in investments coming
from abroad. In addition, compliance with the legislation and standards developed by
the International Organization for Standardization (ISO), the United Nations Environment
Program (UNEP), the European Union and the OECD, etc., should be a prerequisite for
all investments. In this way, while Tiirkiye’s economic growth and global integration are
increased, environmental protection can also be made possible.

This study provides novel empirical evidence on the connection between environ-
mental sustainability and globalization, investment and financial development. The fact
that these variables are related to environmental sustainability reveals that it is important
for policymakers to focus on these issues. The development of environmental policies
should be coordinated with public and economic development policies that will have an
impact on globalization, financial development and investments. At this point, it should
be emphasized that these factors have a negative relationship with environmental sustain-
ability. Environmental conditions can be improved by benefiting from globalization and
financial improvements through public awareness campaigns, support for civil society
organizations, and commitment to international environmental agreements. Also, the
policymaker should make appropriate policies regarding the improved well-established
financial globalization and capital formation structure that does not deteriorate Tiirkiye’s
environmental sustainability.

This study has some limitations. First of all, the study covers only Tiirkiye. Despite this,
important policy implications have been obtained. Expanding the study to include other
developing countries may provide results regarding the generalizability of the findings to
developing countries. In addition, various comparisons can be made regarding developing
countries. The relationship between globalization and economic sustainability can also be
analyzed comparatively for developed and developing countries. On the other hand, the
findings obtained from the study are of course limited by the variables used. There are
different indicators that can measure both sustainability and globalization. The findings
obtained from this study can be evaluated using these indicators. Moreover, while the
econometric methods used in the study are a valuable technique for detecting relationships,
alternative econometric methods can provide further insights into the globalization—finance—
investment-environmental sustainability relationship.
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For a detailed formulation of unit root tests, please see Carrion-i-Silvestre et al. (2009) GLS-based unit root test.
For a detailed formulation of cointegration test, please see Maki (2012) cointegration test.

For a detailed formulation of cointegration test, please see Carrion-i-Silvestre and Sanso (2006) cointegration test.
For a detailed formulation of cointegration tests, please see Hatemi-J (2008) cointegration test.

g o= W N

For a detailed formulation of based on bootstrap symmetric causality test, please see Enders and Jones (2016) test.
For a detailed formulation of based on bootstrap causality test, please see Gormus et al. (2018) test.
For a detailed formulation of based on bootstrap asymmetric causality test, please see Hatemi-] (2012) tests.
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