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Abstract

This study explores the pivotal role of judicial effectiveness and access to
information in mitigating greenhouse gas (GHG) emissions across countries.
Utilizing cross-country panel data and employing both Ordinary Least Squares
(OLS) regression and Structural Equation Modeling (SEM), the research
examines how robust judicial systems and transparency mechanisms impact
indicate that judicial effectiveness
significantly curbs GHG emissions by ensuring the enforcement of environmental

environmental  outcomes.  Findings
regulations, while access to information enhances this effect by promoting
accountability and public engagement. The analysis also identifies economic
growth, population expansion, and trade as major contributors to emissions,
whereas innovation acts as a mitigating factor. These results highlight the
importance of reinforcing legal frameworks, improving transparency, and
fostering innovation to achieve climate objectives. The study provides actionable
policy insights for strengthening judicial institutions and enhancing access to
information, enabling countries to implement climate policies more effectively
and reduce their environmental footprint.

INTRODUCTION

The urgency of addressing climate change and its
environmental, social, and economic consequences
has become one of the most pressing global
challenges. Greenhouse gas (GHG) emissions,
particularly carbon dioxide (CO2), methane (CH4),
and nitrous oxide (N20), are the primary drivers of
global warming, leading to rising temperatures,
changing weather patterns, and increasing frequency
of extreme weather events. Countries around the
world have acknowledged the need for collective
action to mitigate the effects of climate change, with
international frameworks such as the Paris
Agreement aiming to limit global temperature rise to
well below 2°C above pre-industrial levels (Mani,

Hussein, Gopalakrishnan, & Wadhwa, 2018).

Despite the global consensus, progress toward these
climate targets has been uneven, with significant
disparities in emission levels, the effectiveness of
mitigation policies, and the ability to implement
environmental regulations(Lidskog & Sundqvist,
2022).

One crucial determinant of how countries manage
environmental policies, including those addressing
GHG emissions, is the presence and strength of

judicial system and more specifically the
effectiveness of  judiciary and  access to
information(Mayer, 2022; Novak, 2019). The

judicial effectiveness, a fundamental principle in
implementing regulation effectively and easy and
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quick justice provision to aggrieved party, while
publicly disclosed and access to information which
enable public to know the decision taken by the
government. It ensures that all individuals and
institutions, including the government itself, are
accountable to the law. The relationship between the
judicial effectiveness, access to information and
environmental protection, particularly in the context
of reducing GHG emissions, is not only complex but
also highly critical to understanding how legal
systems influence climate change mitigation efforts.
The rule of law can play a significant role in shaping
how countries implement policies related to
environmental protection and climate change. A
strong judicial system and access to information
ensures that legal frameworks, such as environmental
regulations, are effectively enforced and that violators
face legal consequences and public know the hazard
of policies of the government. On the other hand,
weak or ineffective legal institutions often lead to lax
enforcement of environmental standards, allowing
for unsustainable practices that contribute to
environmental degradation. Therefore, a robust
understanding of how effective judicial system affects
GHG emissions across countries is essential for
crafting effective global and national climate policies.
This paper seeks to explore the impact of the judicial
effectiveness on greenhouse gas emissions through a
cross-country analysis. By examining the relationship
between the legal environment and the emission
levels across different countries, we aim to uncover
whether stronger effective legal system correlates with
lower emissions, and how legal institutions might
either facilitate or hinder efforts to combat climate
change and the mediating role of access to
information. The cross-country approach allows for a
comparative analysis that takes into account different
legal, political, and economic contexts, making it
possible to derive more generalizable insights for
policymakers and international organizations.

The concept of the rule of law encompasses several
key components that contribute to the effective
functioning of legal systems and their impact on
governance and societal outcomes. According to
scholars such as Hayek (1944) the rule of law entails
predictable, stable, and transparent legal systems that
respect individual rights and ensure justice.

transparency and access to information refer to

However, there are various dimensions to the rule of
law that can influence environmental outcomes,
including access to justice, the quality of legal
institutions, the enforcement of laws, and the
consistency and access to information with which
laws are applied. The creation of laws and
regulations that promote environmental
sustainability is the first step in ensuring that
countries reduce their GHG emissions. Laws that set
clear and stringent targets for emissions reduction,
promote rtenewable energy, and incentivize the
adoption of cleaner technologies are crucial in
shaping the actions of businesses, industries, and
individuals but their effectiveness implementation
and accountability can only be ensure with effective
judiciary and access to information. Transparent
legal frameworks that are easily accessible to the
public also ensure that citizens, civil society
organizations, and businesses can hold governments
accountable for their climate policies. Institutional
Capacity and Enforcement Effective enforcement
mechanisms are at the heart of the rule of law. Even
the most comprehensive environmental laws will be
ineffective if there are no institutions capable of
ensuring compliance. Enforcement agencies must be
adequately resourced and empowered to monitor
and penalize violators of environmental laws. A lack
of enforcement often results in legal loopholes being
exploited and the persistence of environmentally
harmful activities, such as illegal deforestation,
industrial pollution, and over-extraction of natural
resources. A key component of the rule of law is the
independence and effectiveness of the judiciary.
Courts must be able to interpret and apply
environmental laws without undue influence from
political or economic interests and provide speedy
justice. In countries where the judiciary is
compromised or politically motivated, environmental
laws may be selectively enforced, and corporations or
individuals with political connections may evade
responsibility for their contributions to GHG
emissions. A strong rule of law also requires
accountability mechanisms to prevent corruption
within legal institutions. Corruption can undermine
environmental governance by allowing illegal
activities, such as environmental violations or the
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bribery of public officials, to go unchecked. In
countries with high levels of corruption, businesses
may prioritize profit over sustainability, leading to
higher emissions and environmental damage. The
accountability can ensure effective if there is access to
information. Access to information and justice is a
critical aspect of the rule of law, as it ensures that
individuals and organizations can seek legal redress
when their rights are violated, including violations of
environmental laws. A system that provides
accessible  legal  avenues  for  challenging
environmental harms, such as pollution or land
degradation, can contribute to the effective
reduction of GHG emissions. The legal environment
influences how effectively countries can reduce GHG
emissions. A wellfunctioning legal system can
incentivize businesses and individuals to adopt
cleaner practices and technologies, while also
penalizing harmful activities that contribute to
climate change. Legal instruments such as carbon
pricing mechanisms (e.g., carbon taxes and cap-and-
trade  systems), emissions standards, and
environmental impact assessments can all help drive
emission reductions. However, the success of these
legal instruments is heavily dependent on the rule of
law, transparency and accountability. Carbon pricing
is a market-based approach that aims to internalize
the environmental costs of GHG emissions. Carbon
taxes and cap-and-trade systems establish a price on
carbon, incentivizing businesses to reduce emissions
in order to minimize costs. The enforcement of these
pricing mechanisms, however, requires a solid legal
framework and transparency that ensures compliance
and penalizes non-compliance. Without a strong rule
of law, businesses may find ways to circumvent these
mechanisms, leading to suboptimal emission
reductions. ElAs (Environmental Impact
Assessment) are a legal requirement in many
countries for projects that may have significant
environmental impacts(Craik, 2008; Song, 2022).
These assessments ensure that the potential effects of
new projects, such as industrial developments or
infrastructure construction, are thoroughly evaluated
and mitigated. The rule of law and transparency and
access to information plays a critical role in ensuring
that EIAs are conducted properly and that
developers are held accountable for the

environmental consequences of their activities(Craik,
2008; Johnston, 2006). The shift to renewable energy
sources and energy-efficient technologies is central to
reducing global emissions. Governments that have
strong legal frameworks in place are better able to
implement policies that promote renewable energy
development, such as subsidies, tax incentives, and
regulatory support for clean energy technologies.
Countries with weak legal systems, on the other
hand, may face challenges in implementing these
policies effectively, leading to delays in the transition
to low-carbon economies. The impact of the rule of
law on GHG emissions is likely to vary across
countries due to differences in legal systems, political
contexts, economic structures, and levels of
development. High-income countries typically have
well-established legal frameworks and stronger
enforcement mechanisms, which may contribute to
more effective emissions reductions. In contrast, low-
income countries or countries with weaker legal
institutions may face challenges in enforcing
environmental laws, leading to higher emissions and
slower progress toward climate targets. For example,
Scandinavian countries such as Sweden, Norway,
and Denmark are known for their robust legal
systems, which have facilitated the development of
comprehensive climate policies and the rapid
transition to renewable energy sources. These
countries have set ambitious emissions reduction
targets, and their legal systems play a crucial role in
ensuring that businesses comply with these targets.
On the other hand, countries with weaker rule of
law, such as many developing nations, often struggle
with enforcement issues, corruption, and a lack of
legal resources, which hinder their ability to reduce
emissions effectively.

This cross-country variability underscores the
importance of considering the rule of law as a central
factor in climate policy analysis. A comparative
analysis that takes into account the different legal,
political, and economic contexts of countries can
provide valuable insights into how legal systems and
access to information influence the success or failure
of emission reduction efforts.

nexsustain.com

| Shakeel, 2025 | Page 3



THE NEXUS OF SUSTAINABILITY

Volume 2, Issue 3, 2025

W '/ The
” Nexus of
¢ \* Sustainability

Literature Review and Theoretical Development
The relationship between legal systems and
environmental outcomes, particularly the reduction
of greenhouse gas (GHG) emissions, has been a
subject of growing academic interest over recent
decades. This body of literature primarily seeks to
understand how the rule of law, as a foundational
governance principle, affects the implementation of
environmental policies and their success in
mitigating climate change. This section discusses key
themes and findings from the literature on the rule
of law and its influence on environmental
protection, specifically focusing on GHG emissions.
The rule of law and judicial effectiveness is widely
recognized as a critical element in the successful
implementation of environmental policies. Legal
frameworks that are clear, enforceable, and just are
essential for effective climate change mitigation. As
outlined by North (1990) the quality of governance
institutions plays a vital role in the ability of states to
address collective action problems like climate
change. Strong legal institutions provide the
necessary structure for environmental regulations
and policies to be enacted, enforced, and complied
with, while weak legal systems often result in
corruption, non-enforcement, and failure to meet
environmental targets (Alou, 2006; Myint, 2000;
Rose-Ackerman, 2005; Sundari & Retnowati, 2021)
One of the core dimensions of the rule of law that
influences environmental outcomes is the quality of
legal enforcement. According to La Porta, Lopez-de-
Silanes, Shleifer, and Vishny (1997) the efficiency of
legal systems, including their capacity to enforce laws
and ensure compliance, determines the effectiveness
of environmental regulations. A country with strong
rule of law is likely to have stricter emissions
standards, rigorous monitoring systems, and
penalties for non-compliance, whereas countries with
weaker enforcement may experience significant
environmental degradation, including higher levels
of GHG emissions. Corruption is a well-documented
factor that undermines the effectiveness of legal
systems and environmental policies. The corruption
can be control if there is access to information and
transparency. Studies show that countries with
higher levels of corruption tend to have poorer
environmental performance, as corrupt practices

allow businesses and industries to bypass
environmental regulations(Cole, 2007; Leitao, 2016)
According to Mauro (1995), corruption diverts
resources away from public services, weakens
regulatory  oversight, and  fosters illegal
environmental practices such as deforestation,
pollution, and over-extraction of resources. In this
context, a robust rule of law that ensures
accountability and transparency is essential for
curbing emissions and achieving climate goals.
Bardhan and Mookherjee (2006) and Sen Gupta
(2007) argue that in countries with weak rule of law
and high corruption levels, environmental
regulations are often viewed as a formality, and
enforcement is selectively applied, creating
opportunities for industries to circumvent emission
reduction measures. In contrast, countries with
strong legal institutions, where corruption is less
prevalent, are better able to develop and enforce
climate policies that reduce GHG emissions and
drive sustainable practices in business and industry.
Judicial independence is a key feature of the rule of
law, is another important factor in determining the
effectiveness of environmental laws. According to
Ginsburg (2003), an independent judiciary is
essential for upholding environmental regulations
and ensuring that governments adhere to
international agreements on climate change. In
countries where the judiciary is not independent,
environmental protection laws may be undermined
by political interference or economic pressure from
influential industries. Research by Elkins, Ginsburg,
and Melton (2009) suggests that judicial
independence is positively correlated with better
environmental outcomes because it allows courts to
rule impartially in cases of environmental harm and
to enforce legal obligations in line with climate goals.
For instance, in countries such as India and the
United States, judicial activism has been a key driver
of environmental protection. Courts have played an
active rtole in interpreting and enforcing
environmental regulations, pushing for stricter
emission standards and holding industries
accountable for pollution (Barton, 2001; Engel,
2006, 2017). By contrast, in countries with
politicized judiciaries, courts may be reluctant to
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enforce environmental laws, leading to continued
environmental degradation and higher emissions.

Institutional capacity, which refers to the ability of
government agencies and regulators to design,
implement, and enforce environmental policies, is
another critical factor influencing the relationship
between the rule of law and GHG emissions.
According to Grindle (2004), institutional capacity
encompasses a range of factors, including the
technical competence of regulatory bodies, the
availability of resources for enforcement, and the
commitment of public institutions to climate
objectives. High-capacity institutions are able to
develop and implement comprehensive climate
strategies, monitor compliance, and impose penalties
on violators. Countries with well-resourced and
capable regulatory institutions, such as the European
Union members and Japan, are often more
successful in achieving emissions reductions. Their
regulatory bodies have the expertise to create and
enforce emission standards, and they benefit from
strong public and  political support  for
environmental policies (Barrett & Stavins, 2003). In
contrast, countries with weaker institutional capacity,
particularly in the developing world, face difficulties
in regulating emissions and ensuring compliance due
to resource constraints, lack of technical expertise,
and low political will to enforce laws. To overcome
these weaknesses there is need of strong effective
judicial system and access to information to ensure
accountability. Environmental justice, which refers
to the fair and equitable treatment of all people
regarding environmental laws and regulations, is
another important aspect of GHG emissions.
Research by Schlosberg (2007) and Bullard and
Johnson (2000) suggests that a lack of access to
justice. can lead to environmental harm
disproportionately affecting marginalized
communities. When individuals or communities are
unable to challenge environmental violations in
court, polluting industries may be allowed to operate
without  restriction, increasing emissions in
vulnerable areas. Access to legal redress allows
individuals and communities to challenge harmful
industrial practices, and it helps hold governments
and  corporations  accountable  for  their
environmental impact. In countries with strong

environmental laws and legal access, civil society
plays a key role in pushing for stricter emission
regulations and holding polluters accountable. This
access to justice is particularly important in the
context of climate change, where the most vulnerable
populations, including those in developing countries,
often bear the brunt of environmental degradation
caused by GHG emissions (Pomeranz, 2013). Several
cross-country studies have explored the relationship
between legal systems and environmental outcomes.
The findings from these studies indicate that
countries with stronger judicial system and rule of
law tend to have better environmental performance,
including lower GHG emissions. For instance, Jaffe,
Peterson, Portney, and Stavins (1995) found that
countries with robust legal frameworks are more
likely to adopt and enforce policies that reduce
emissions. Their study concluded that the quality of
legal institutions is a key determinant of a country’s
ability to mitigate climate change. Similarly, a study
by Kaufmann, Kraay, and Zoido-Lobatén (2002) used
cross-country data to examine the relationship
between governance indicators, including the rule of
law, and environmental outcomes. The authors
found a positive correlation between good
governance and environmental quality, suggesting
that countries with stronger legal systems are more
effective in implementing environmental policies
that reduce emissions.

Our paper adopts a cross-country approach to
investigate the relationship between judicial
effectiveness, GHG emissions and the role of access
to information. To our knowledge this is the first
study of the kind in environmental study area which
investigate the judicial effectiveness impact on
emission and the mediating role of access to
information. The primary objective is to assess
whether stronger and effective justice correlates with
lower emissions and whether legal systems with
greater institutional capacity,
accountability, and access to importation amply the
positive impact of justice on emissions and in
implementing effective climate policies. The research
will draw quantitative data, including country-level
indicators of civil justice index, CO2,GHG
emissions and access to information. In summary,
this study will contribute to the growing body of

transparency,
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literature on the intersection of legal institutions and
environmental outcomes. By focusing on the role of
the judicial effectiveness and justice in shaping
greenhouse gas emissions across countries, the paper
aims to provide a deeper understanding of how legal
systems can either facilitate or hinder efforts to
combat climate change and what is the role of access
to information in this relationship. The findings
have important implications for policymakers,
international organizations, and legal scholars
interested in developing more effective legal
frameworks to address global climate challenges.

In conclusion, the rule of law is a critical factor in
shaping a country’s ability to mitigate climate change
and reduce GHG emissions. By ensuring that
environmental laws are effectively enforced,
providing accountability for violators, and facilitating
the development of sustainable practices, the rule of
law can significantly influence a country’s emissions
trajectory. This cross-country analysis aims to explore
these dynamics in greater detail, offering insights
into how the rule of law affects environmental
outcomes and how countries can strengthen their
legal frameworks and access to information to
contribute to global climate goals.

Climate change is a global collective action problem,
and countries must cooperate to reduce GHG
emissions. However, this cooperation is contingent
upon domestic legal systems that support
international agreements and policies. The literature
on collective action (Olson, 1965) suggests that
countries with strong legal institutions are better able
to  implement
agreements, such as the Paris Agreement, and align
their domestic policies with global climate goals. We
hypothesize that stronger effective justice system will
be positively associated with participation in
international climate agreements and the successful
implementation of climate-related policies, leading to
lower GHG emissions and there will be a positive
mediating role of access to information to effectively
implement greenhouses emission gases. Based on the
theoretical foundations discussed above, we propose
the following hypotheses. Our first hypothesis is that
H1: Justice and Greenhouse Gas Emissions
Countries with stronger rule of law will have lower
levels of greenhouse gas (GHG) emissions. Rationale

international environmental

is that the stronger the legal institutions, the more
likely it is that environmental laws are effectively
implemented, monitored, and enforced, leading to
better environmental outcomes, including lower
emissions. The second hypothesis is that H2: Access
to information, and Greenhouse Gas Emissions: The
negative impact of rule of law on GHG emissions
will be more pronounced in countries with lower
levels of corruption. The Rationale is that in
countries with high corruption, even strong legal
systems may fail to produce effective environmental
outcomes. Therefore, a low level of corruption
amplifies the effectiveness of the rule of law in
reducing emissions. The third hypothesis is that H3:
Access to Information and Transparency as a
Mediator of the Justice and Greenhouse Gas
Emissions : Judicial independence will moderate the
relationship between the rule of law and GHG
emissions, with greater judicial independence
strengthening the negative relationship between the
rule of law and emissions. The Rationale is that an
independent judiciary ensures that environmental
laws are applied fairly and consistently, making it
more likely that policies to reduce GHG emissions
are enforced effectively.

These hypotheses aim to explore the complex
relationship between the rule of law and GHG
emissions across countries, while considering various
moderating and mediating factors, such as
corruption, judicial independence, institutional
capacity, and participation in international climate
agreements. By testing these hypotheses, this study
will contribute to a deeper understanding of how
legal frameworks and governance structures shape
environmental outcomes, providing valuable insights
for policymakers and scholars seeking to mitigate
climate change through improved legal and
institutional reforms.

Sample Variables Model Specification and
Development

The model specification for this study aims to
explore the relationship between the judicial
effectiveness (JE)  and greenhouse gas (GHQ)
emissions across countries. We develop a cross-
country econometric model that incorporates the key
variables of interest, including the judicial
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effectiveness, access to information and greenhouse
gas emission (GHG), among others. This model will
help to empirically test the hypotheses developed
earlier, while controlling for other potential
determinants of GHG emissions. The dependent
variable in our study is the level of greenhouse gas
emissions in each country, measured in terms of
total carbon dioxide (CO2) emissions, methane
(CHa), nitrous oxide (N20O), or total GHG emissions.
The choice of emission measure depends on the
available data and the specific focus of the study. For
a broader analysis, total GHG emissions (measured
in COz equivalents) are often used, as it provides a
comprehensive view of the environmental impact.
Emission data obtained from databases such as the
World Bank Database has been extracted. The core
independent variable in the study is civil justice
effectiveness index. The index ranges from O to 100,
with higher values indicating stronger legal systems
and more effective enforcement of laws. We in our
study assumed that a stronger rule of law will be
associated with lower levels of GHG emissions, as
legal frameworks are more likely to be implemented
and enforced. Access to information (Al) is included
as an additional key and mediating variable, as it can
significantly influence the effectiveness of legal
frameworks. The access to information indicator
from the world justice project is used to capture
transparency levels, and public access to information
so they can know about the policies contracts and
regulations with higher values signifying more
transparency. We hypothesize that access to
information or transparency ensure the
accountability and implementation of
environmental regulations and policies which
combined with effective judicial system will curb
GHG emissions, so the interaction between the
judicial effectiveness and access to information is
included in the model. Access to information(Al) is
an important institutional feature that can influence
the relationship between the rule of law and GHG
emissions. Countries with more transparency are
more likely to enforce environmental laws
consistently and impartially. A composite measure of
judicial independence is derived from indices such as
the World Justice Project Rule of Law Index. The

expectation is that access to information will

strengthen the impact of the rule of law on GHG
emissions which will amply the reduction in
emissions. We are expecting negative relationship of
judicial effectiveness and access to formation with
GHG emissions, as countries are more likely to
adopt policies aligned with global climate goals.

It is also important to include variables which can
isolate the impact of the justice effectiveness on
GHG emissions, for this purpose several control
variables included to account for other factors that
influence emissions levels. These include economic
development (GDP), which is measured by Gross
Domestic Product (GDP) per capita, is an important
determinant of GHG emissions. Higher levels of
economic development are generally associated with
higher emissions, particularly in industrialized
countries. The relationship between economic
growth and emissions is often captured by the
Environmental Kuznets Curve (EKC), which suggests
that emissions initially increase with growth, but
eventually decrease as income rises beyond a certain
threshold(Bibi & Jamil, 2021; Guo & Shahbaz,
2024; Lau, Yii, Ng, Tan, & Yiew, 2023; Mahmood,
Furqan, Hassan, & Rej, 2023). Population growth is
another key driver of GHG emissions. The model
includes = population growth as a control
variable(Xuan, Jiang, & Fang, 2023). Innovation has
been shown to influence environmental outcomes.
We wused total patents used as proxy for
innovation(INNVO) in each country. Innovation can
impact emission control through implying methods
and technologies which work efficiency to reduce
emission. The industrial structure and size of an
economy can also affects its GHG emissions. To
control the size of the market we include market
capitalization (MCAP) as control variable. The share
of international trade (TRADE) also used as control
variable, as export demand and take competitive
advantage industries can use cheap energy and
reduce investment in green energy resources will be
more carbon intensive.

This study used Ordinary Least Square (OLS)
regression and a Structural Equation Model (SEM)
with mediation analysis to assess the impact of
judicial effectiveness (JE) on greenhouse gas
emissions (GHG), considering access to information
(Al) as a mediator. First, we used the Ordinary Least

nexsustain.com

| Shakeel, 2025 | Page 7



THE NEXUS OF SUSTAINABILITY

Volume 2, Issue 3, 2025

W #_ The

g
) " Nexus of
¢ \* Sustainability

Square (OLS) model for analyzing judicial
effectiveness (JE) on greenhouse gases emission
(GHG) with and without controlling for years. Our
Ordinary Least Square (OLS) is

GHG =
B1+B1JE+B2GDP+B3MCP+B4INNVO+B5POP+B6
TRADE. We controlled year to capture any
regulation and laws changes during our sample
period. The model includes several control variables
(CVs) like economic growth (GDP) market
capitalization ~ (MCAP)  innovation (INNVO)
population (POP) and international trade(TRADE)
to account for other determinants of GHG
emissions. For analyzing the mediation effect of
access to information (Al) we used a Structural
Equation Model (SEM) and used post estimation
Mediation Structural Mode(Baron & Kenny, 1986;
Mehmetoglu & Jakobsen, 2022; Zhao, Lynch Jr, &
Chen, 2010) . The structural equation model first
analyzes the impact of judicial effectives (JE) on
information to access(Al) which is called the
mediation model. The mediation model is : Al; = o,
+ oyJE +Y"BCVi+e,  While Al Access to
information, JEi Judicial effectiveness while CV is a
list of Control variables, Coefficient showing the
direct effect of judicial effectiveness on access to
information. In the second stage to find the indirect
effect of judicial effectivess(JE) on greenhouse
gases(GHG) through the indirect channel of
information access(Al). The model is GHG; = y0 +
Y1JEi+ y2AlLi +)".;6CV; + p; Total effect through
the channel of information access is Total Effect=
Direct + Mediated Effects. GHG Greenhouse gas
emissions for country and the coefficient (y1)
shows the direct effect of judicial effectiveness on
GHG emissions while coefficient (y2) Indirect effect
via access to information(Al). &j Coefficients for
control variables, term for the outcome model. To
measure the mediation effect first we measure the
direct effect is measure by yl while Indirect Effect:
alxy2. The total effect is measure by yl+(alxy2).
Given the hypotheses about the moderating effects
of corruption and judicial independence, we include
interaction terms to test these relationships. Using
Stata first we run SEM model and then Medsem
(Mehmetoglu & Jakobsen, 2022) which gave the
detailed indirect channel impact of JE on GHG

specifically, which allows us to examine whether
access to information amplify or dampen the effect
of judicial effectiveness on GHG emissions.

Results and Discussion

We in our study aims to explore the relationship
between the judicial effectiveness(JE) and
greenhouse gas (GHG) emissions across countries.
We develop a crosscountry econometric to
empirically test the hypotheses developed -earlier,
while controlling for other potential determinants of
GHG emissions. First, we used Ordinary Least
Squar(OLS) model to investigate the impact of
judicial effectiveness(JE) and access to
information(Al) on greenhouse emissions(GHG).
Table I shows the regression both JE and Al are
significantly reducing emissions. We also run
regression with years control which help us to
control change of regulation laws and policies of
nations towards mitigating emissions.

In the second stage we applied Structural Equation
Model (SEM) and post estimation Medsem
methodology to assess the direct and indirect impact
of judicial effectiveness (JE) on greenhouse gas
emissions (GHG), considering access to information
(Al) as a mediator. Table Il shows the result of direct
and indirect impact of judicial effectiveness on the
greenhouse gas emissions. The value 0.50 in your
output is the Ratio of Indirect to Direct effect (RID),
which measures the relative size of the indirect effect
compared to the direct effect. The Indirect Effect is
1.485. This represents the portion of the effect of
judicial effectives (JE) on GHG (Greenhouse Gas as
our dependent variable) that is mediated by access to
information(Al as the mediator). The Direct Effect is
2.723. This is the effect of JE on GHG that is not
mediated by Al. The ratio of Indirect to Direct
effect (RID = 1.485 / 2.723 = 0.545). This indicates
that the indirect effect is about half (0.5 times) the
size of the direct effect. In other words: For every
unit of effect that JE has on GHG directly, there is
another half unit of effect being transmitted
indirectly through Al. This reinforces the idea of
partial mediation since both the direct and indirect
effects are significant, and the indirect effect
contributes meaningfully to the total effect (35% in
this case, as shown by RIT). This reinforces the idea
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of partial mediation since both the direct and
indirect effects are significant, and the indirect effect
contributes meaningfully to the total effect (35% in
this case, as shown by RIT). The results from the
structural equation model (SEM) indicate a
significant negative relationship between judicial
effectiveness (JE) and greenhouse gas (GHG)
emissions. This finding aligns with the hypothesis
that stronger judicial systems facilitate the
enforcement of environmental regulations, thereby
reducing emissions. Countries with higher judicial
effectiveness  exhibit  better ~ adherence to
environmental standards, reduced exploitation of
natural resources, and greater accountability for
industrial emissions. The mediation analysis reveals
that access to information (Al) significantly mediates
the relationship between judicial effectiveness and
GHG emissions. The indirect effect is both
statistically significant and meaningful, suggesting
that judicial effectiveness contributes to transparency
and public awareness, which in turn strengthens
environmental governance. This amplifies the
enforcement of laws and enhances compliance with
climate policies. The total effect of judicial
effectiveness on GHG emissions is stronger than the
direct effect alone, highlighting the critical role of
access to information in this dynamic. Several
control variables also demonstrate significant
associations with GHG emissions: Economic
Development (GDP per capita): A positive
coefficient confirms that higher economic activity
increases emissions. Population Growth(POP) A
positive and significant relationship suggests that
demographic pressures drive higher energy demand
and emissions. Innovation (INNVO) when
controlling year, a negative coefficient indicates that
technological advancements help reduce emissions,
as cleaner and more efficient processes are adopted.
Trade has positive impact on emissions because
industries to become competitive and reduce cost
may not invest in clean energy. Countries with a
higher share of manufacturing exhibit higher
emissions due to energy-intensive production
methods.

The interaction between judicial effectiveness and
access to information significantly amplifies the
negative effect on GHG emissions. This finding

underscores the synergy between legal robustness and
public transparency, where higher transparency
empowers civil society and the private sector to hold
polluters accountable. The findings affirm the critical
role of judicial effectiveness in mitigating
environmental harm. Effective judicial systems
ensure that environmental regulations are not only
wellformulated but also rigorously enforced. Courts
that operate independently and impartially can hold
governments and industries accountable for
environmental violations, thereby deterring harmful
practices and promoting sustainability. Access to
information emerges as a key enabler of
environmental  governance. Transparent legal
frameworks  allow  stakeholders to  monitor
government actions and policy implementation.
Public access to environmental data increases
pressure on authorities and industries to adhere to
standards, while also fostering informed public
participation in climate action. Strengthening Legal
Institutions: Enhancing judicial independence and
capacity is crucial for effective enforcement of
environmental laws. Promoting Transparency:
Governments should prioritize initiatives that
improve access to environmental information,
including public disclosure of emissions data and
regulatory  compliance  reports.  Encouraging
Innovation:  Policies  that incentivize  green
technologies can reduce emissions while supporting
economic growth. International Cooperation:
Participation in international climate agreements
further strengthens domestic environmental policies,
as seen in countries bound by the Paris Agreement.
The cross-country analysis highlights significant
heterogeneity in the rule of law and environmental
outcomes. High-income countries with established
legal frameworks demonstrate better environmental
performance, whereas low- and middle-income
countries face challenges due to weaker institutions,
corruption, and resource constraints. Tailored
interventions are necessary to address these
disparities, focusing on building institutional
capacity and fostering global partnerships.

Conclusion
This paper investigates the impact of judicial
effectiveness on greenhouse gas emissions across
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countries, with access to information serving as a
mediating variable. The study employs Ordinary
Least Squares (OLS) regression and Structural
Equation Modeling (SEM) to evaluate the direct and
indirect effects. The results indicate that judicial
effectiveness significantly reduces emissions, and
access to information amplifies this effect through
enhanced transparency and accountability. This
study underscores the significant role of judicial
effectiveness and access to information in mitigating
greenhouse gas (GHG) emissions across countries.
Through robust cross-country econometric analysis
and structural equation modeling, the findings reveal
that countries with stronger judicial systems exhibit
better enforcement of environmental regulations,
leading to reduced emissions. The partial mediation
by access to information amplifies this effect,
highlighting the synergistic relationship between
judicial effectiveness and transparency. The results
indicate that effective judicial frameworks are
essential for ensuring accountability, facilitating the
implementation of climate policies, and enhancing
public participation in environmental governance.
Furthermore, the analysis demonstrates that
economic development, population growth, and
trade  positively  influence  emissions,  while
innovation contributes to reductions. This highlights
the need for targeted policy interventions that
address the diverse drivers of emissions while
leveraging judicial and informational capacities. The
findings suggest that enhancing judicial effectiveness,
independence, and fostering transparency are critical
to achieving global climate goals.

Limitations, Future Directions and Policy
Implications

While this study provides valuable insights into the
role of the judicial effectiveness in shaping GHG
emissions, several limitations must be acknowledged.
Future research could build on the findings of this
study in several ways: Given that the impact of the
judicial effectiveness on GHG emissions may evolve

over time, longitudinal studies that track the
relationship over extended periods would provide
valuable insights into the long-term effects of legal
reforms on environmental outcomes. Future studies
could explore the impact of the judicial effectiveness
and rule of law on emissions at the sectoral level.
Like, examining the relationship between legal
frameworks and emissions in high-polluting sectors
such as energy, transportation, and manufacturing
could help to identify specific regulatory mechanisms
that are most effective in reducing emissions. While
this study employs a broad cross-country analysis, in-
depth case studies of specific countries could reveal
more detailed insights into the factors that mediate
the relationship between the judicial effectiveness
and GHG emissions. Such case studies could help
identify best practices and the challenges faced by
countries in implementing environmental laws
effectively. Future research could further investigate
the role of institutional quality and governance in
policy implementation, particularly in low- and
middle-income  countries.  Understanding  the
dynamics of institutional capacity and its impact on
environmental performance would provide more
targeted recommendations for improving GHG
reduction efforts in these regions.

Finally, the findings of this study have important
policy implications for governments, international
organizations, and civil society actors working to
mitigate climate change. Governments should
prioritize strengthening the judicial effectiveness
civil justice and access to information as part of their
broader efforts to combat climate change. Legal
reforms that enhance the independence of the
judiciary, ensure access to information and
transparency are likely to improve the effectiveness of
environmental regulations and policies aimed at
reducing GHG emissions. Countries should invest in
legal institutions that can uphold environmental
laws, ensuring that polluting industries comply with
regulations and environmental justice is achieved
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Table.1. Reports Ordinary Least Square Regression Results
(1) (2) (3) (b
GHG CGHG CHG GHG
TE -3.802%%% -3.861%%"
(.451) (452)
ININOW -D2e -8 37" -015 QT
(.023) (.022) (.023) (.023)
SGDP L2Q5%F= AR 23 Re 105 il
(.0e8) (.0e9) (.073) .O74)
TRADE 54pwE= .2B5Fw* SR ) i
(.106) (.108) (.103) (.109)
POP 09g7* lesFF= 081" dea
.047) (.045) (.048) (.045)
Al ~Q12E = i
(.15) (.153)
_cons 2.279%* -2 2.139% B35
(1.092) (.993) (1.109) (1.016)
Observations 454 418 454 418
Rosquared 284 265 308 288
Year dummy Yes Yes
Standard errors are in parentheses
x5 01, ** p<.05, * p<.1
Mote. The regression results show that judicial effectiveness (JE) has significant and negative relationship
with greenhouse emissions (GHG). Similarly Access to information also have negative and significant
relationship with GHG. This Show that effective judicial system and access to information significantly
reduces greenshoes emission. This is important for policy maker to mitigate environmental issues with
wvibrant judicial system and public access to information and transparency.
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Table. 2. Reports the Structural Equation Model (SEM) Results

Iteration O: log likelihood =-1861.7451

Iteration 1: log likelihood = -1861.7451

Structural equation model Number of Obs = 274

Estimation method = ml

Log likelihood — =-1861.7451

OIM
Coef. Std.Err.  z P>z [95%Conf. Interval]

Structural
GHG <-
Al 2.157 0.433 -4.980 0.000 -3.006 -1.307
JE -2.723 0.728 -3.740 0.000 -4.149 -1.297
GDP 0.353 0.089 3.980 0.000 0.179 0.527
MCAP 0.021 0.083 0.250 0.803 0.142 0.183
INNOV 0.042 0.033 -1.280 0.202 -0.106 0.022
TRADE 0.359 0.152 2.360 0.018 0.061 0.657
POP 0.037 0.072 0.510 0.607 -0.104 0.179
_cons 4.653 1.669 2.790 0.005 1.382 7.923
Al <
JE 0.689 0.093 7.450 0.000 0.507 0.870
GDP -0.028 0.012 -2.260 0.024 -0.052 -0.004
MCAP -0.004 0.012 -0.300 0.761 -0.026 0.019
INNOV 0.006 0.005 1.310 0.191 -0.003 0.015
TRADE 0.076 0.021 -3.660 0.000 0.116 -0.035
POP 0.032 0.010 -3.190 0.001 0.051 0.012
_cons 1.058 0.224 4.730 0.000 0.620 1.496
var(e. GHG) 0.930 0.079 0.787 1.100
var(e.Al) 0.018 0.002 0.015 0.021

LR test of model vs. saturated: chi2(0) =  0.00, Prob > chi2 = .

Note: Table.2. displays the structural equation model (SEM) results with 274 observations after excluding missing values. The analysis examines the
relationships between endogenous variables (GHG, Al) and exogenous variables (JE, GDP, MCAP, INNOV, TRADE, POP) using the maximum
likelihood estimation method. Significant coefficients and confidence intervals are provided, highlighting the mediating role of Al and the direct
effects of JE and other predictors on GHG.
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Table3. Reports Post SEM Estimation Mediated Results Which test the significance of the direct and indirect effect.

Estimates Delta Sobel Monte Carlo*

Indirect effect -1.485 -1.485 -1.488

Std. Err. 0.359 0.359 0.358

zvalue -4.138 -4.138 -4.161

p-value 0.000 0.000 0.000

Conf. Interval -2.189 , 0.782 -2.189 , 0.782 2.216 , -0.826

Baron and Kenny approach to testing mediation
STEP 1 - ALJE (X > M) with B=0.689 and p=0.000
STEP 2 - GHG:AI (M ->Y) with B=-2.157 and p=0.000
STEP 3 - GHG:JE (X ->Y) with B=-2.723 and p=0.000
As STEP 1, STEP 2 and STEP 3 as well as the Sobel's test above
are significant the mediation is partial!
RIT = (Indirect effect / Total effect)
(1.485 / 4.208) = 0.353
Meaning that about 35 % of the effect of JE
on GHG is mediated by Al!
RID = (Indirect effect / Direct effect)
(1.485 / 2.723) = 0.545
That is, the mediated effect is about 0.5 times as
large as the direct effect of JE on GHG!

Note: Table 3 presents the significance testing of the indirect effect (unstandardized). The methods used include Delta, Sobel, and Monte Carlo
approaches. Results indicate a partial mediation effect, as demonstrated by the significant outcomes across all steps and tests. Approximately 35% of
the effect of JE on GHG is mediated by Al (RIT = 0.353), and the mediated effect is approximately 0.5 times the size of the direct effect (RID =
0.545)
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Table.4. Reports the Variables Names , Symbols and Its Descriptions of The Study
No. Variable Name Symbol  Description
1 Green House Gases GHG GHG Represents the emissions of gases that trap heat in the atmosphere,
contributing to global warming and climate change
2 Judicial Effectiveness JE JE Measures the efficiency and fairness of the judicial system in enforcing laws,
resolving disputes, and ensuring justice.
3 Access to Information Al Al Refers to the availability and accessibility of information for individuals,

organizations, or governments, often linked to transparency and informed
decision-making.

4 Innowvation INNOV  INNOV Captures the development and application of new ideas, technologies,
or methods to drive progress and solve problems.

3 Gross Domestic Growth ~ GDP GDP Reflects the economic performance of a country, indicating the rate of
growth in the total value of goods and services produced over a specific period

& International Trade TRADE TRADE Denotes the exchange of goods and services between countries,
highlighting economic integration and global commerce

1 Population Growth POP POP Represents the increase in the number of individuals in a population over

time, influencing resource demand and economic dynamics.

Table.5. Reports Descriptive Statistics

Variables Obs Mean  Std. Dev. Min Max pl p99 Skew. Kurt.
GHG 1713 4412 1.25 -4.253 9.274 11 7.145 -828 7474
JE 1155 .557 137 197 .885 319 .863 .393 2.466
Al 1049 571 17 0 1 176 942 .015 2.786
GDP 1846 1.198 .868 -3.669 5.034 -1.641 2.895 -1.13 6.583
MCAP 805 3.623 1.227 -2.653 7.483 -1.473 6.962 -1.088 8.025
INNOV 1289 5.535 2.754 0 14.277 0 12.745 336 2.904
TRADE 2008 4.373 .538 .993 6.093 3.206 5.86 .025 4.559
POP 2387 15.198 2.443 9.254 21.072 9.787 19.621 -433 2.549
Year 2387 2017 3.163 2012 2022 2012 2022 0 1.78
Table.6. Reports Matrix of correlations
Variables (1) (2) (3) (4) (5) (6) (7) (8)
(1) GHG 1.000
Q) JE 0.520 1.000
(3) Al -0.564 0.618 1.000
(4) GDP 0.430 -0.380 0.369 1.000
(5) MCAP -0.089 0.372 0.089 -0.087 1.000
(6) INNOV 0.126 0.121 0.028 -0.004 0.348 1.000
(7) TRADE 0.002 0.408 0.108 -0.043 0.453 0.160 1.000
(8) POP 0.234 40.529 -0.403 0.248 0.038 0.537 0.573 1.000
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